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BIDDER CHECKLIST
FINAL CHECKLIST BEFORE SUBMITTING PROPOSAL

The orange bound Request for Proposal includes a complete set of bidding forms, specifications, and
appendices which are made part of the proposal by reference. It is for the bidders information and convenience
only and is not to be returned with the proposal.

The blue bound Proposal contains a complete set of bidding forms only. It is to be completed, executed and
submitted in a sealed envelope marked ""Warehouse Renovation Phase 1”

a. Complete the Bid Form by filling in the total dollar amount of the bid; listing any addenda
which may have been issued; filling in the dollar amount of the bidder's check or Bid Bond,
sign the proper signature line, and supply the required information in connection with the
signature for the individual bidder, joint adventurer, or corporation.

b. Submit Bid Bond executed by the bidder and surety. The bidder may use the Bid Bond
furnished by the Commission or AIA Document A310 or approved equivalent or attach
cashier's check to Bid Bond form. Personal checks are not accepted.

c. Complete Subcontractor section by listing major subcontractor(s) and general supervisor(s),
sign as required.

d. Complete Certification Regarding Missouri Domestic Products Procurement Act section, if
applicable.

If addenda are issued attach to the back of the blue bound Proposal. Copy addenda and add to the appropriate
section of the orange bound Request for Proposal and retain for your records.
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NEWSPAPER ADVERTISEMENT

Notice to Contractors

MoDOT will receive bids for renovating its Jefferson City warehouse at its One Stop Office building, General
Services, 1320 Creek Trail Drive, P.O. Box 270, Jefferson City, MO 65102 until 3:00 p.m. on November 16, 2009.
Contact Clayton Hanks at 573-522-9565 or Clayton.Hanks@modot.mo.gov to for one-set of plans, forms, and
information, or download them at no charge at
http://modot.org/business/contractor_resources/FacilitiesConstructionandMaintenance.htm.

A mandatory pre-bid conference is scheduled for 10:00 a.m. on November 9, 2009 at MoDOT’s GS Complex located
at 830 MoDOT Drive, Jefferson City.

Page 2



SECTION 00020
INVITATION TO BID
Notice is given hereby that the Missouri Department of Transportation will accept bids for construction of the proposal marked
""Proposal for Warehouse Renovation Phase I, Central Office, COLE COUNTY, Missouri **, according to Drawings and

Specifications, and described in general as:

ENTER SCOPE OF WORK

Warehouse Renovation Phase |

MoDOT will receive bids for renovating its Jefferson City warehouse at its One Stop Office building, General
Services, 1320 Creek Trail Drive, P.O. Box 270, Jefferson City, MO 65102 until 3:00 p.m. on November 16, 20009.

Bids will be opened and read aloud at that time and that place. Bids received after that time will not be accepted.

Prevailing wages as established by the Missouri Department of Labor and Industrial Relations, for Cole County, as
shown in the Proposal, will apply.

Bid securities in the amount of 5% of the bid will be required to accompany bids.
Contact Clayton Hanks at 573-522-9565 or Clayton.Hanks@modot.mo.gov to for a set of plans, forms, and

information, or download them at no charge at
http://modot.org/business/contractor resources/FacilitiesConstructionandMaintenance.htm.

Proposals must be made on forms provided by the Commission. The Commission reserves the right to reject any or
all bids and to waive irregularity in the bids and the bidding. No bid may be amended or withdrawn after the bid is
opened.

A mandatory pre-bid conference is scheduled for 10:00 a.m. on November 9, 2009 at MoDOT’s GS Complex located
at 830 MoDOT Drive, Jefferson City.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

Building Design Supervisor
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SECTION 00100
INSTRUCTIONS TO BIDDER
SCOPE OF WORK
Warehouse Renovation Phase |
BID FORM
In order to receive consideration, bids must be made in strict accordance with the following.

A Make bids, upon the forms provided herein, properly signed and with all items filled out. Do not change the
wording of the bid form and do not add words to the bid form. Unauthorized conditions, limitations or
provisions attached to the bid will be cause for rejection of the bid.

B. No telegraphic bid or telegraphic modification of a bid will be considered. No bids received after the time fixed
for receiving them will be considered. Late bids will be returned to the bidder unopened.

C. Address bids to the Missouri Department of Transportation, and deliver to the address given in the Invitation to
Bid, on or before the day and hour set for opening the bids. Enclose each bid in a sealed envelope bearing the
title of the Work, the name of the bidder, and the date and hour of the bid opening. Submit only the original
signed copy of the bid. It is the sole responsibility of the bidder to see that the bid is received on time.

BONDS

A Bid securities, a cashiers check, a Bank Money Order, or a Certified Check made payable to "Director of
Revenue, Credit Road Fund", in the amount stated in the invitation to bid must accompany each bid. The
successful bidder's security will be retained until he has signed the Contract and has furnished the required
Certificates of Insurance.

B. The Owner reserves the right to retain the security of all bidders until the successful bidder enters into the
Contract. Other bid securities will be returned as soon as practical. If any bidder refuses to enter into a
Contract, the Owner may retain his bid security as liquidated damages but not as a penalty.

C. Prior to signing the Contract, the successful bidder will secure a Performance Bond in the amount of 100% of
the Contract Sum. Surety, acceptable to the Owner, shall issue the bond. Costs of such bonds will be the
responsibility of the bidder.

EXAMINATION OF DOCUMENTS AND SITE OF WORK

Before submitting a bid, each bidder shall examine the Drawings carefully, read the Specifications and all other proposed
Contract Documents, and visit the site of the work. Each bidder shall fully inform himself, prior to bidding, as to
existing conditions and limitations under which the Work is to be performed and shall include in his bid a sum to cover
the cost of items necessary to perform the Work, as set forth in the proposed Contract Documents. No allowance will be
made to a bidder because of lack of such examination or knowledge. The submission of a bid will be considered
conclusive evidence that the bidder has made such examination.

INTERPRETATION

No oral interpretations will be made to any bidder as to the meaning of the plans and specifications or the acceptability
of alternate products, materials, form or type of construction. Every request for interpretation shall be made in writing
and submitted with all supporting documents not less than ten (10) calendar days before opening of bids. The request
shall be sent directly to the project Designer. Every interpretation made to a bidder will be in the form of an addendum
and will be sent as promptly as is practicable to all persons to whom plans and specifications have been issued. All such
addenda shall become part of the contract documents.
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10.

11.

PROOF OF COMPETENCY OF BIDDER

A bidder may be required to furnish evidence, satisfactory to the Commission, that he and his proposed subcontractor(s)
have sufficient means and experience in the types of work called for to assure completion of the Contract in a
satisfactory manner.

WITHDRAWAL OF BIDS

A A bidder may withdraw his bid, either personally or by written request, at any time prior to the scheduled time
for opening bids.
B. No bid may be amended or withdrawn after the bid is opened.

AWARD OR REJECTION OF BIDS

A The Contract, if awarded, will be awarded to the responsible bidder who has proposed the lowest Contract Sum,
subject to the Commission's right to reject any or all bids and to waive informality and irregularity in the bids
and in the bidding.

B. Award of alternates, if any, will be made in numerical order to result in the maximum amount of work being
accepted within available construction funds.
C. MoDOT is exempt from paying Missouri Sales Tax, Missouri Use Tax and Federal Excise Tax. An Exemption

From Missouri Sales and Use Tax on Purchases letter and a Project Exemption Certificate (Form 5060 Rev. 10-
2006) for tax-exempt purchases at retail of tangible personal property and materials for the purpose of
constructing, repairing or remodeling facilities for the Missouri Highways and Transportation Commission,
only if such purchases will "are related to the Commission's exempt functions and activities be furnished to the
successful Bidder upon request.

EXECUTION OF CONTRACT

A. The Contract, which the successful bidder will be required to execute, will be included in the Contract
Documents.

B. The bidder to whom the Contract is awarded shall, within fourteen calendar days after notice of award and
receipt of Contract Documents from the Commission, sign and deliver required copies to the Commission.

C. Upon delivery of the signed Contract, the bidder to whom the Contract is awarded shall deliver to the

Commission those Certificates of Insurance required by the Contract Documents and Performance Bond, as
required by the Commission.

D. Execution of the Contract by the Commission must be done before the successful bidder may proceed with the
work.

CONSTRUCTION TIME AND LIQUIDATED DAMAGES

A. Time of Completion - If this proposal is accepted, it is hereby agreed that work will begin not later than the date
specified in the "Notice to Proceed" and will diligently be prosecuted in order to complete the work and billing
within 35-working days from the date specified. Completion of work will be based on FINAL ACCEPTANCE
of the building; "SUBSTANTIAL COMPLETION" will not be accepted as basis for completion.

B. Liguidated Damages - It is agreed that time is of the essence. Because failure to complete the contract within
the time fixed herein will cause serious inconvenience, loss, and damage to the state, liquidated damages will be
assessed in the amount of $750.00 per working day, for each working day after the agreed completion date that
the Work is not fully completed.

NONDISCRIMINATION

The Bidder/Offeror understands that this project involves state funds and the Bidder/Offeror awarded the contract will be
required to comply with the Executive Order 05-30 of the Governor of the State of Missouri dated September 8, 2005.
This order stipulates that there shall be no discriminatory employment practices by the Contractor or his subcontractors,
if any, based on race, sex, religion, national origin, age, color, disability, or veteran status. The undersigned Contractor
or his subcontractors, if any, shall give written notice of their commitments under this clause to any labor union with
which they have bargaining or other agreements.
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12.

13.

The Contractor shall comply with the Regulations relative to nondiscrimination in federally-assisted programs of the
Department of Transportation, Title 49, Code of Federal Regulations, Part 21, as they may be amended from time to
time, (hereinafter referred to as the Regulations), which are herein incorporated by reference and made a part of this
contract.

All solicitations either by competitive bidding or negotiation made by the Contractor for work to be performed under a
subcontract, including procurements of materials or leases of the Contractor's obligations under this contract and the
Regulations, will be relative to nondiscrimination on the grounds of race, color, or national origin.

Sanctions for Noncompliance: In the event of the Contractor's noncompliance with the nondiscrimination provisions of
this contract, MoDOT shall impose such contract sanctions as it or the Federal Highway Administration may determine
to be appropriate, including, but not limited to: (i) withholding of payments to the Contractor under the contract until the
Contractor complies, and/or, (ii) cancellation, termination or suspension of the contract, in whole or in part.

EXECUTIVE ORDER

A. The Contractor shall comply with all the provisions of Executive Order 07-13, issued by the Honorable Matt
Blunt, Governor of Missouri, on the sixth (6™) day of March, 2007. This Executive Order, which promulgates
the State of Missouri’s position to not tolerate persons who contract with the state engaging in or supporting
illegal activities of employing individuals who are not eligible to work in the United States, is incorporated
herein by reference and made a part of this Agreement.

B. “By signing this Agreement, the Contractor hereby certifies that any employee of the Contractor assigned to
perform services under the contract is eligible and authorized to work in the United States in compliance with
federal law.”

C. Inthe event the Contractor fails to comply with the provisions of the Executive Order 07-13, or in the event the
Commission has reasonable cause to believe that the contractor has knowingly employed individuals who are
not eligible to work in the United States in violation of federal law, the Commission reserves the right to impose
such contract sanctions as it may determine to be appropriate, including but not limited to contract cancellation,
termination or suspension in whole or in part or both.

D. The Contractor shall include the provisions of this paragraph in every subcontract. The Contractor shall take
such action with respect to any subcontract as the Commission may direct as a means of enforcing such
provisions, including sanctions for noncompliance.

Missouri law, 292.675 RSMo, requires the Contractor and its subcontractor(s) to provide a ten-hour occupational safety
and health administration (OSHA) construction safety program (or a similar program approved by the Missouri
Department of Labor and Industrial Relations as a qualified substitute) for their on-site employees (laborers, workmen,
drivers, equipment operators, and craftsmen) who have not previously completed such a program and are directly
engaged in actual construction of the improvement (or working at a nearby or adjacent facility used for construction of
the improvement). The Contractor and its subcontractor(s) shall require all such employees to complete this ten-hour
program, pursuant to 292.675 RSMo, unless they hold documentation on their prior completion of said program.
Penalties for non-compliance include Contractor forfeiture to the Commission in the amount of $2,500, plus $100 per
contractor and subcontractor employee for each calendar day such employee is employed beyond the elapsed time period
for required program completion under 292.675 RSMo.
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14.

15.

EMPLOYMENT OF UNAUTHORIZED ALIENS

Pursuant to 285.530 RSMo, the bidder/offeror must affirm its enrollment and participation in a federal work authorization
program with respect to the employees proposed to work in connection with the services requested herein by

submitting a completed, notarized copy of the AFFIDAVIT OF WORK AUTHORIZATION and

providing documentation affirming the bidder’s/offeror’s enrollment and participation in a federal work authorization
program (see below) with respect to the employees proposed to work in connection with the services requested herein.

E-Verify is an example of a federal work authorization program. Acceptable enrollment and participation documentation
consists of completed copy of the E-Verify Memorandum of Understanding (MOU). For vendors that are not already
enrolled and participating in a federal work authorization program, E-Verify is available at
http://www.dhs.gov/xprevprot/programs/gc_1185221678150.shtm.

The contractor understands and agrees that by signing the (IFB/RFP/RFQ/SFS document or contract), they certify the
following:

a. The contractor shall only utilize personnel authorized to work in the United States in accordance with applicable
federal and state laws. This includes but is not limited to the Illegal Immigration Reform and Immigrant
Responsibility Act (IIRIRA) and INA Section 274A.

b. If the contractor is found to be in violation of this requirement or the applicable state, federal and local laws and
regulations, and if the State of Missouri has reasonable cause to believe that the contractor has knowingly employed
individuals who are not eligible to work in the United States, the state shall have the right to cancel the contract
immediately without penalty or recourse and suspend or debar the contractor from doing business with the state.

c. The contractor agrees to fully cooperate with any audit or investigation from federal, state or local law enforcement
agencies.

d. Inaddition, the contractor shall maintain enrollment and participation in a federal work authorization program with
respect to the employees working in connection with the contracted services included herein.

PREFERENCES

In the evaluation of bids/quotes/proposals, preferences shall be applied in accordance with Chapter 34 RSMo. Contractors
should apply the same preferences in selecting subcontractors.

By virtue of statutory authority, RSMo. 34.076 and 34.350 to 34.359, a preference will be given to materials, products,
supplies, provisions and all other articles produced, manufactured, made or grown within the State of Missouri. Such
preference shall be given when quality is equal or better and delivered price is the same or less.

1) If attached, the document entitled “PREFERENCE IN PURCHASING PRODUCTS"” should be completed and returned
with the solicitation documents.

2) |If attached, the document entitled “MISSOURI DOMESTIC PRODUCTS PROCUREMENT ACT” should be
completed and returned with the solicitation documents. Applies if bid is Twenty-Five Thousand Dollars ($25,000.00)
or more.

By virtue of statutory authority, RSMo 34.074, a preference will be given all contracts for the performance of any job or
service to service-disabled veteran business either doing business as Missouri firms, corporations, or individuals; or which
maintain Missouri offices or places of business, when the quality of performance promised is equal or better and the price
quoted is the same or less or whenever competing bids, in their entirety, are comparable.

1) If attached, the document entitled “MISSOURI SERVICE-DISABLED VETERAN PREFERENCE” should be
completed and returned with the solicitation documents.

In the event of a tie of low bids, the MHTC reserves the right to establish the method to be used in determining the award.
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PREFERENCES IN PURCHASING PRODUCTS

DATE:

The bidders attention is directed to Section 34.076 RSMo 2000 which gives preference to Missouri corporations, firms,
and individuals when letting contracts or purchasing products.

Bids/Quotations received will be evaluated on the basis of this legislation.
All vendors submitting a bid/quotation must furnish ALL information requested below.
FOR CORPORATIONS:

State in which incorporated:

FOR OTHERS:

State of domicile:

FOR ALL VENDORS:

List address of Missouri offices or places of business:

THIS SECTION MUST BE COMPLETED AND SIGNED:

FIRM NAME:

ADDRESS:

CITY: STATE: ZIP:

BY (signature required):

Federal Tax I.D. #: if no Federal Tax I.D. # - list Social Security #:

NOTE: For bid/quotation to be considered, the “Preference in Purchasing Products” form must be on file in the General Services
(Procurement) Division and must be dated in the current calendar year.
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MISSOURI DOMESTIC PRODUCTS PROCUREMENT ACT

The bidder’s attention is directed to the Missouri Domestic Products Procurement Act, Sections 34.350 to 34/359, RsMO, which
requires all manufactured goods or commodities used or supplied in the performance of this contract or any subcontract to be
manufactured or produced in the United States.

Section 34.355, RsMO, requires the vendor or contractor to certify his compliance with Section 34.353 and, if applicable, Section
34.359, RsMO, at the time of bidding and prior to payment. Failure to comply with Section 34.353, RsMO, during the
performance of the contract and to provide certification of compliance prior to payment will result in nonpayment for those goods
or commodities.

Section 34.353.2, RsMO, specifies that it does not apply where the total contract is less than Twenty-Five Thousand Dollars
($25,000.00). If your total bid is Twenty-Five Thousand Dollars ($25,000.00) or more, you must complete this form as directed
below.

Failure to complete and return this document with this bid will cause the State to presume the manufactured goods or products
listed in the bid are not manufactured or produced in the United States, and the bid will be evaluated on that basis. Please read the
certification appearing below on this form.

[ ] [Ifallthe goods or products specified in the attached bid which the bidder proposes to supply to the State shall be
manufactured or produced in the “United States” as defined in Section 34.350, RsMO, check the box at left.

[ 1 [Ifonly oneitem of any particular goods or products specified in the attached bid is manufactured or produced in the
“United States” as defined in Section 34.350, RsMO, check the box at left and list the items (or item number) here:

[ 1 [Ifanyorall of the goods or products specified in the attached bid which the bidder proposes to supply to the State are
not manufactured or produced in the “United States” as defined in Section 34.350, RsMO, then: (a) check the box at
left; (b) list below, by item (or item number), the country other than the United States where each good or product is
manufactured or produced; and (c) check the boxes to the left of the paragraphs below if applicable and list the
corresponding items (or item numbers) in the spaces provided.

Item (or item number) Location Where Item Manufactured or Produced

(attach an additional sheet if necessary)

[ 1 Thefollowing specified goods or products cannot be manufactured or produced in the United States in sufficient
quantities or in time to me the contract specifications. Items (or item numbers):

[ 1 Thefollowing specified goods or products must be treated as manufactured or produced in the United States, in
accordance with an existing treaty, law, agreement, or regulation of the United States, including a treaty between the
United States and any foreign country regarding export-import restrictions or international trade. Items (or item
numbers):

CERTIFICATION

By submitting this document, completed as directed above, with a bid, the bidder certifies under penalty of making false
declaration (Section 575.060, RsMO) that the information contained in this document if true, correct and complete, and may be
relied upon by the State in determining the bidders qualifications under and in compliance with the Missouri Domestic Products
Procurement Act.

The bidder’s failure to complete and return this document with the bid as directed above will cause the State to presume the
manufactured goods or products listed in the bid are not manufactured or produced in the United States, and the bid will be
evaluated on that basis pursuant to Section 34.353.3(2), RsMO.
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MISSOURI SERVICE-DISABLED VETERAN BUSINESS PREFERENCE

By virtue of statutory authority, RSMo 34.074, a preference will be given all contracts for the performance of any job or service
to service-disabled veteran business either doing business as Missouri firms, corporations, or individuals; or which maintain
Missouri offices or places of business, when the quality of performance promised is equal or better and the price quoted is the
same or less or whenever competing bids, in their entirety, are comparable.

Definitions:
Service-Disabled Veteran is defined as any individual who is disabled as certified by the appropriate federal agency

responsible for the administration of veterans’ affairs.
Service-Disabled Veteran Business is defined as a business concern:

a. Not less than fifty-one (51) percent of which is owned by one or more service-disabled veterans or, in the case of
any publicly owned business, not less than fifty-one (51) percent of the stock of which is owned by one or more

service-disabled veterans; and
b. The management and daily business operations of which are controlled by one or more service-disabled veterans.

If an offeror meets the definitions of a service-disabled veteran and a service-disabled veteran business as defined in 34.074
RSMo and is either doing business as a Missouri firm, corporation, or individual; or maintains a Missouri office or place of
business, the offeror must provide the following with the proposal in order to receive the Missouri service-disabled veteran
business preference over a non-Missouri service-disabled veteran business when the quality of performance promised is equal or
better and the price quoted is the same or less or whenever competing proposals, in their entirety, are comparable:
a. A copy of a letter from the Department of Veterans Affairs (VA), or a copy of the offeror’s discharge paper (DD
Form 214, Certificate of Release or Discharge from Active Duty) from the branch of service the offeror was in,
stating that the offeror has a service-connected disability rating ranging from 0 to 100% disability; and
b. A completed copy of this exhibit

(NOTE: For ease of evaluation, please attach copy of the above-referenced letter from the VA or a copy of the offeror’s discharge
paper to this Exhibit.)

By signing below, I certify that | meet the definitions of a service-disabled veteran and a service-disabled veteran business as
defined in 34.074 RSMo and that | am either doing business as a Missouri firm, corporation, or individual; or maintain Missouri
offices or places of business at the location(s) listed below.

Veteran Information Business Information
Service-Disabled Veteran’s Name, (Please Print) Service-Disabled Veteran Business Name
Service-Disabled Veteran’s Signature Missouri Address of Service-Disabled Veteran Business
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SECTION 00301

BID FORM
To: The Missouri Highway and Transportation Commission
105 West Capitol Avenue
Jefferson City, Missouri 65101
1. The undersigned, having examined the proposed Contract Documents titled: “Warehouse Renovation Phase 1”” and

having visited the site and examined the conditions affecting the Work, hereby proposes and agrees to furnish all labor,
materials, equipment and everything which may be necessary or incidental thereto, as proposed by said Contract
Documents, all to the satisfaction of the Chief Engineer of the Missouri Department of Transportation and the Missouri
Highway and Transportation Commission, for the stipulated sum of:

DOLLARS ($ )-

2. The undersigned, acknowledges having examined and being familiar with the contract documents including the
drawings, the Instructions to Bidders, General Conditions, Supplementary Conditions and the body of technical
specifications.

3. The undersigned acknowledges receipt of Addenda number through inclusive.
4. Enclosed with this bid is bid security in the amount of not less than 5% of the bidder's proposed Contract Sum, the
amount being DOLLARS ($ ).

IF AN INDIVIDUAL

Name of individual Residence address

Social Security Number Telephone Number

Firm Name, If Any

Address for communications Signature
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IF APARTNERSHIP

Name of Partnership

(State Name and Residence Address of All Partners)

Partner

Residence Address

Partner

Residence Address

Address for Communications

Federal Tax I.D. Number

Telephone Number

IF A CORPORATION

Name of Corporation

Name and Title of Officer

Signature of officer

Signature of Either Partner

Incorporated under the laws of the
State of

Corporate License No.

(If a corporation organized in a state other than
Missouri, attach Certificate of Authority to do
business in the State of Missouri.)

Address for Communications

Telephone Number

(Each bidder must complete the Bid Form by signing in the proper signature line above and by supplying the required

Federal Tax I.D. Number

(ATTEST)

(SEAL) Secretary

information called for in connection with the signature. The information called for is necessary in the proper

preparation of the contract and performance bond.)

Page 12



SECTION 00430
SUBCONTRACTOR LISTING
For portions of Work equaling or exceeding 1% of the total proposed Contract Sum, the undersigned proposes
to use the following subcontractors. Except as otherwise approved by the Owner, the undersigned proposes to

perform all other portions of the Work with his own forces.

Portion of the Work: Subcontractor name and address:
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USE ADDITIONAL SHEETS BIDDER:
IF REQUIRED

PROVIDE SIGNATURE
IDENTICAL TO THAT
SHOWN ON THE BID FORM by
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SECTION 00600

BID BOND

KNOW ALL MEN BY THESE PRESENTS, that we , as Principal,

and , as Surety, are held firmly

bound unto the State of Missouri (acting by and through the Missouri Highway and Transportation Commission) in the penal sum
of Dollars ($ ), to be
paid to the State of Missouri, or the Missouri Highway and Transportation Commission, to be credited to the State Road Fund and

Principal and Surety binding themselves, their heirs, executors, administrators, successors and assigns, jointly and severally,
firmly by these presents.

Sealed with our seals and dated this day of , 20

THE CONDITION OF THIS OBLIGATION is such that:
WHEREAS, the Principal is submitting herewith a bid to the Missouri Highway and Transportation Commission on

Route(s) ,

in County(ies), Project(s) ,

for construction or improvement as set out in said proposal.

NOW THEREFORE, if the Missouri Highway and Transportation Commission shall accept the bid of the Principal,
and if said Principal shall properly execute and deliver to the Missouri Highway and Transportation Commission the
Contract, Contract Bond, Specifications and evidence of insurance coverage in compliance with the requirements of
the Proposal, to the satisfaction of the Missouri Highway and Transportation Commission, then this obligation shall

be void and of no effect, otherwise to remain in full force and effect.

In the event the said Principal shall, in the judgment of the Missouri Highway and Transportation Commission, fail to
comply with any requirement as set forth in the preceding paragraph, then the State of Missouri, acting through the
Missouri Highway and Transportation Commission, shall immediately and forthwith be entitled to recover the fees,
and any other expense of recovery.

Principal Surety
By
Attorney in Fact (SEAL)
Attest: (CORPORATE SEAL)
Corporate Secretary
Note: This bond must be executed by the Principal and by a Corporate Surety authorized to conduct

surety business in the State of Missouri.
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SECTION 01010
GENERAL CONDITIONS

General. The contractor shall do all things necessary to the performance of the contract in a substantial and acceptable
manner in accordance with the specifications and plans.

Employer's Liability. Contractor shall furnish evidence to the Commission that with respect to the operations it
performs, it either carries employers’ liability or worker's compensation insurance or is qualified as self-insured under
the provisions of law of the state relating to worker's compensation.

The Contractor shall purchase and maintain such insurance as will protect him from claims under workmen's
compensation acts and other employee benefit acts, from claims for damages because of bodily injury, including death,
and from claims for damages to property which may arise out of or result from the Contractor's operations under this
Contract, whether such operations be by himself or by any Subcontractor or anyone directly or indirectly employed by
any of them.

This insurance shall be written for not less than any limits of liability specified as part of this contract, or required by
law, whichever is the greater, and shall include contractual liability insurance as applicable to the Contractor's obligations
under this contract. Unless otherwise specified, insurance limits shall be as follows:

A. Workmen's Compensation: Workers Compensation Insurance, including "Occupational Disease Act"
requirements, must be maintained if required by law.

B. Public Liability (includes property damage and personal injury):
i Not less than $500,000 for any one person in a single accident or occurrence.

ii. Not less than $3,000,000 for all claims arising out of a single occurrence.

Duration of Insurance. The evidence of insurance required by sections 2, 3, and 4 above shall be furnished to the
Commission prior to the effective date of the Notice to Proceed. All insurance herein before specified shall be carried
until all work required to be performed under the terms of the contract is satisfactorily completed as evidenced by the
formal acceptance by the Commission and in the event that the limits of coverage for property damage are depleted or
decreased by the payment of claims, the contractor shall procure a reinstatement of the limits. The cost of all insurance
required to be carried by the contractor shall be considered as completely covered by the contract price.

Inspection of Work. Commission's engineer shall be permitted to inspect all work, materials, payrolls, records of
personnel, invoices of materials and other data and records relating to the work. If requested by Commission's engineer,
the contractor shall at any time before final acceptance of the work uncovers any portion of the finished work as directed
for inspection. After examination, the contractor shall restore said portions of the work to the standards required by the
contract. Should the work thus exposed and examined prove acceptable, the actual cost of uncovering, removing and
replacing shall be paid by the Commission. Should the work so exposed and examined prove unacceptable, the
uncovering, removing and replacing shall be at the expense of the contractor.

Change Orders. All departures from the plans and specifications will be considered unauthorized unless, before
proceeding with the work, the contractor has had delivered to it a change order, signed by the Commission's engineer,
authorizing and directing such changes or departures. All unauthorized work shall be at the contractor's expense and the
engineer may order such unauthorized work removed and replaced at the contractor's expense.

Defective Work. All work which has been rejected shall be remedied, or if necessary, removed and replaced in an
acceptable manner by the contractor at its expense. If the contractor fails to remedy or replace such defective work
immediately after receiving written notice from the Commission's engineer, Commission may employ labor to correct
the defective work, and the cost incurred in making such corrections shall be deducted from the payment due or to
become due the contractor under this contract.

Contractor's Responsibility for Work. Until Commission’s engineer accepts the work, it shall be in the custody and
under the charge and care of the contractor. Contractor shall rebuild, repair, restore or make good at its own expense any
lost or stolen Commission-owned material and all injuries or damages to any portion of the work caused by action of the
elements or from any other reason before its completion and final acceptance. Issuance of a payment estimate on any
part of the work done will not be considered as final acceptance of any work completed up to that time.
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10.

11.

12.

13.

14.

15.

Preservation of Utilities and Monuments. The contractor shall be responsible for the preservation of all public and
private utilities, wires, lines, pipes, poles, cables, and conduit at the site of the work and shall use every precaution
necessary to prevent damage or injury thereto. The contractor shall not disturb or damage any land monument or
property landmark until an authorized agent has witnessed or otherwise referenced, their location and shall not remove
them until directed by Commission's engineer.

Cooperation with Other Contractors. The contractor shall arrange its work so as not to interfere with the operations of
other contractors of the Commission which might be engaged in performing adjacent or nearby work. Whenever work
being done by other contractors is contiguous or related to the work involved in this contract, the respective rights of the
various contractors will be determined by the Commission's engineer in order to secure the completion of the work under
all contracts in general harmony.

Temporary Suspension of Work. Commission's engineer shall have authority to suspend work, wholly orin part, for such
period or periods of time as he may deem necessary when weather or other conditions are such that in the opinion of the
engineer the work may be done at a later time with advantage to the Commission or for failure on the part of the
contractor to comply with any of the provisions of the contract. The contractor may suspend work for reasonable cause
with written approval of the engineer. Liquidated damages shall not accrue during the period in which work is
suspended with the approval of the engineer, however, if the suspension is because of the contractor's failure to comply
to any of the provisions of the contract, the contractor shall not be entitled to an extension of completion time nor to a
waiver of liquidated damages. In the event work is suspended, the contractor shall store all materials in a manner that
will protect them from damage, and shall take every precaution to prevent damage or deterioration of, the portions of the
work completed. If work has been discontinued for any reason, the contractor shall give Commission’s engineer written
notice at least forty-eight (48) hours before resuming operations.

Contractor's Procedure for Claims. If the contractor considers additional compensation may be due for work or material
not clearly covered in the contract or ordered in writing by the engineer as extra work, or if additional compensation may
be requested beyond the scope of such provisions, the contractor shall notify the engineer in writing of the intention to
make a claim before beginning the work in question. If notification is not given and the engineer is not afforded proper
facilities by contractor to provide necessary inspection and for keeping strict account of actual cost, the contractor agrees
to waive any claims for additional compensation. Notice by the contractor, and the fact that the engineer has kept
account of the cost shall not be construed as substantiating the validity of the claim. The contractor shall file a written
notice of claim for additional compensation in triplicate within 60 days after completing the work in question.

If the claim is against the Commission, the notice of claim shall be personally delivered, or sent by certified mail to the
office of the Secretary of the Commission in Jefferson City, Missouri. All notices of claims shall contain an itemized
statement showing completely and fully the items and amounts forming the basis of the claim.

Any claim or an item of any claim, not included in the notice and statement, or any claim included but not clearly
defined and specifically set out and itemized or any claim not filed within the time and in the manner provided, shall be
forever waived and shall neither constitute the basis of nor be included in any legal action, counterclaim, set-off, or
arbitration.

All claims filed with Missouri Highway and Transportation Commission's Secretary will be forwarded to the Missouri
Department of Transportation's Claims Committee.

Overhead and Profit on Change Orders. The percentages for overhead and profit charged on Change Orders and Field
Work Authorizations shall be negotiated and may vary according to the nature, extent and complexity of the work
involved. However, the overhead and profit for the contractor or subcontractor actually performing the work shall not
exceed 15%. When one or more tiers of subcontractors are used, in no event shall any contractor or subcontractor
receive as overhead and profit more than 7% of the cost of the work performed by any of his subcontractors. In no case
shall the total overhead and profit paid by the owner on any change order exceed twenty five percent (25%) of the cost of
materials, labor and equipment necessary to put the change order work in place.

Review of Submittals. The architect’s review of submittals is only for the limited purpose of checking for conformance
with information given and seeing if they conform to design intent. The architect is not responsible for determining the
accuracy of measurements and completeness of details, for verifying quantities, or for checking fabrication or installation
procedures. The architect’s review does not relieve the contractor of his or her responsibilities under the contract
documents.
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16.

A working day. Is defined as any day when, soil and weather conditions would permit the major operation of the project
for six hours or more unless other unavoidable conditions prevent the contractor’s operation. If conditions require the
contractor to stop work in less than six hours, the day will not be counted as a working day. Working days will begin as
soon as notice to proceed is issued. In order for MoDOT not to change a workday due to unavoidable conditions, the

contractor must have enough forces, equipment, and materials on site to begin the project. The contractor must notify
MoDOT inspector before 12:00 noon of said working day if forces will not be present.

END OF SECTION
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SECTION 01011
SUPPLEMENTARY CONDITIONS
The following supplements modify, change, delete from or add to the "General Conditions."

1. The proposed work includes the furnishing of all materials, equipment and labor for the work as set
forth in the plans, proposal and specifications.

2. The contractor will be required to remove from the Highway and Transportation ~ Commission's
property all debris.

3. The contract price shall include any necessary permits and licenses required by law incidental to the
work. Local ordinances requiring building permits are not applicable to the state. Contractor will
comply with local laws involving safety in the prosecution of the work.

4, Contractor will provide a one-year warranty for parts and labor on all building material, and
equipment or a standard manufacturer's warranty which ever is greater. All warranties, including
extended service agreements shall begin on the date of Final Acceptance of this project.

5. The plans holders list may be obtained from the One Stop Facility located at 1320 Creek Trail Dr.,
Jefferson City, Mo 65102 , by calling 573/751-4879 or electronically down-loaded from
http://www.modot.org/business/contractor_resources/FacilitiesConstructionandMaintenance.htm

END OF SECTION
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PART 1

11

1.2

1.3

14

15

SECTION 01019
CONTRACT CONSIDERATIONS

GENERAL

SECTION INCLUDES

OOow>

Schedule of values.
Application for payment.
Change procedures.
Alternatives.

RELATED SECTIONS

A Section 01600 - Material and Equipment: Product substitutions.

SCHEDULE OF VALUES

A Submit a printed schedule on Contractor's standard form. Electronic media printout will be
considered.

B. Submit Schedule of Values in duplicate within 20 days after date of Owner-Contractor Agreement.

C. Revise schedule to list approved Change Orders, with each Application For Payment.

APPLICATIONS FOR PAYMENT

mTmooOwy

Submit four copies of each application on Contractor's electronic media driven form.

Content and Format: Utilize Schedule of Values for listing items in Application for Payment.
Payment Period: 30 days.

Submit waiver of liens from vendors.

Include an updated construction progress schedule.

Certified payroll records.

CHANGE PROCEDURES

A

The Architect/Engineer may issue a Notice of Change that includes a detailed description of a
proposed change with supplementary or revised Drawings and specifications, a change in Contract
Time for executing the change with a stipulation of any overtime work required.

The Contractor may propose changes by submitting a request for change to the Architect/Engineer,
describing the proposed change and its full effect on the Work. Include a statement describing the
reason for the change, the effect on the Contract Sum/Price and Contract Time, and a statement
describing the effect on Work by the MoDOT District or other Contractors.

Stipulated Sum/Price Change Order: Based on Notice of Change and Contractor's fixed price
quotation or Contractor's request for a Change Order as approved by Architect/Engineer.

Construction Change Directive: Architect/Engineer may issue a directive instructing the Contractor
to proceed with a change in the Work, for subsequent inclusion in a Change Order. Document will
describe changes in the Work, and designate method of determining any change in Contract
Sum/Price or Contract Time. Promptly execute the change.
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E. Time and Material Change Order: Submit itemized account and supporting data after completion
of change, within time limits indicated in the Conditions of the Contract. Architect/Engineer will
determine the change allowable in Contract Sum/Price and Contract Time as provided in the
Contract Documents.

F. Maintain detailed records of work done on Time and Material basis. Provide full information
required for evaluation of proposed changes, and to substantiate costs for changes in the Work.

G. Execution of Change Orders: Architect/Engineer will issue Change Orders for signatures of parties
as provided in the Conditions of the Contract.

1.6 DEFECT ASSESSMENT
A Replace the Work, or portions of the Work, not conforming to specify requirements.
B. If, in the opinion of the Architect/Engineer, it is not practical to remove and replace the Work, the
Architect/Engineer will direct an appropriate remedy or adjust payment.

1.7 ALTERNATIVES

A Accepted Alternatives will be identified in Owner-Contractor Agreement.

END OF SECTION
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PART 1

11

1.2

13

14

SECTION 01039
COORDINATION AND MEETINGS

GENERAL

SECTION INCLUDES

ASTIOMMUO®>

Coordination and project conditions.
Field engineering.

Preconstruction meeting.

Site mobilization meeting.

Progress meetings.

Preinstallation meetings.

Equipment electrical characteristics and components.
Examination.

Preparation.

Cutting and Patching.

Alteration project procedures.

COORDINATION AND PROJECT CONDITIONS

A

Coordinate scheduling, submittals, and Work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements.

Verify utility requirements and characteristics of operating equipment are compatible with building
utilities. Coordinate work of various sections having interdependent responsibilities for installing,
connecting to and placing in service, such equipment.

Coordinate space requirements, supports, and installation of mechanical and electrical Work, which
are indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit,
as closely as practicable; place runs parallel with lines of building. Utilize spaces efficiently to
maximize accessibility for other installations, for maintenance, and for repairs.

In finished areas, except as otherwise indicated, conceal pipes, ducts and wiring within the
construction. Coordinate locations of fixtures and outlets with finish elements.

Coordinate completion and clean up of Work of separate sections in preparation for Substantial
Completion.

After Owner occupancy of premises, coordinate access to site for correction of defective Work and
Work not in accordance with Contract Documents, to minimize disruption of Owner's activities.

FIELD ENGINEERING

moow»

A
B.

Employ a Land Surveyor registered in the State of Missouri and acceptable to Architect/Engineer.
Owner will locate and protect survey control and reference points.

Control datum for survey is that established by Owner provided survey.

Verify setbacks and easements; confirm drawing dimensions and elevations.

Provide field engineering services. Establish elevations, lines and levels, utilizing recognized
engineering survey practices.

PRECONSTRUCTION MEETING

Architect/Engineer will schedule a meeting after Notice of Award.
Attendance Required: District engineer or representative, Architect/Engineer and Contractor.
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C.

Record minutes and distribute copies within 5 days after meeting to participants, with two copies to
District Engineer, Architect/Engineer, participants and those affected by decisions made.

15 SITE MOBILIZATION MEETING

A

B.

Architect/Engineer will schedule a meeting at the Project site prior to Contractor occupancy.

Architect/Engineer will record minutes and distributes copies within 5 days after meeting to
participants, with two copies to Architect/Engineer, participants and those affected by decisions
made.

1.6 PROGRESS MEETINGS

A.

Schedule and administer meetings throughout progress of the Work at when arranged by
architect/engineer.

Architect/Engineer will make arrangements for meetings, prepare agenda with copies for
participants, and preside at meetings.

Attendance Required: Job superintendent, major Subcontractors and suppliers, District engineer
representative, Architect/Engineer, as appropriate to agenda topics for each meeting.

Agenda:

Review of Work progress.

Field observations, problems, and decisions.

Identification of problems, which impede planned progress.
Maintenance of progress schedule.

Corrective measures to regain projected schedules.

Coordination of projected progress.

Effect of proposed changes on progress schedule and coordination.

NogkhwpE

Record minutes and distributes copies within 5 days after meeting to participants and those affected
by decisions made.

1.7 PREINSTALLATION MEETING

A

B.
C.

PART 2

Not used

PART 3

When required in individual specification sections, convene a pre-installation meeting at the site
prior to commencing work of the section.

Notify Architect/Engineer seven days in advance of meeting date.

Prepare agenda and preside at meeting:

1. Review conditions of installation, preparation and installation procedures.

2. Review coordination with related work.

Record minutes and distributes copies within 5 days after meeting to participants and those affected

by decisions made.

PRODUCTS

EXECUTION

3.1 CUTTING AND PATCHING

A

B.

Employ skilled and experienced installer to perform cutting and patching.

Submit written request in advance of cutting or altering elements, which affect:
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3.2

1. Structural integrity of element.
2. Integrity of weather-exposed or moisture-resistant elements.
3. Work of Owner or separate contractor.

Execute cutting, fitting, and patching to complete Work, and to:

1. Uncover Work to install or correct ill-timed Work.
2. Remove and replace defective and non-conforming Work.
3. Provide openings in elements of Work for penetrations of mechanical and electrical Work.

Cut masonry and concrete materials using masonry saw or core drill.
Fit Work tight to pipes, sleeves, ducts, conduit and other penetrations through surfaces.
Maintain integrity of wall, ceiling, or floor construction; completely seal voids.

Refinish surfaces to match adjacent finishes. For continuous surfaces, refinish to nearest
intersection; for an assembly, refinish entire unit.

Identify hazardous substances or conditions exposed during the Work to the Architect/Engineer for
decision or remedy.

ALTERATION PROJECT PROCEDURES

A

Materials: As specified in Product sections; match existing Products and work for patching and
extending work.

Close openings in exterior surfaces to protect existing work from weather and extremes of
temperature and humidity.

When finished surfaces are cut so that a smooth transition with new Work is not possible, terminate
existing surface along a straight line at a natural line of division and submit recommendation to
Architect/Engineer for review.

Patch or replace portions of existing surfaces that are damaged, lifted, discolored or showing other
imperfections.

Finish surfaces as specified in individual Product sections.

END OF SECTION
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SECTION 01300
SUBMITTALS
PART 1 GENERAL
11 SECTION INCLUDES

Submittal procedures.
Construction progress schedules.
Proposed Products list.
Product Data.

Shop Drawings.

Samples.

Design data.

Test reports.

Certificates.

Manufacturer's instructions.
Manufacturer's field reports.
Erection drawings.
Construction photographs.

Irx=-ITommoow

1.2 RELATED SECTIONS

A. Section 01300 - Submittals
B. Section 01400 - Quality Control: Manufacturers' field services and reports.
C. Section 01700 - Contract Closeout: Contract warranties, bonds, manufacturers' certificates and

closeout submittals.
1.3 REFERENCES

A AGC Associated General Contractors of America publication "The Use of CPM in Construction - A
Manual for General Contractors and the Construction Industry".

14 SUBMITTAL PROCEDURES
A Transmit each submittal with Architect/Engineer accepted form.

B. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number and
specification section number, as appropriate.

C. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
Products required, field dimensions, adjacent construction Work and coordination of information is
in accordance with the requirements of the Work and Contract Documents.

D. Schedule submittals to expedite the Project, and deliver to Architect/Engineer at business address.
Coordinate submission of related items.

E. For each submittal for review, allow 15 days excluding delivery time to and from the contractor.

F. Identify variations from Contract Documents and Product or system limitations, which may be
detrimental to successful performance of the completed Work.

G. Submittals not requested will not be recognized or processed.
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15

1.6

1.7

1.8

CONSTRUCTION PROGRESS SCHEDULES

Submit initial schedule in duplicate within 15 days after date established in Notice to Proceed.
Revise and resubmit as required.

Submit revised schedules with each Application for Payment, identifying changes since previous
version.

Submit a horizontal bar chart with separate line for each major portion of Work or operation,
identifying first workday of each week.

PROPOSED PRODUCTS LIST

A

B.

Within 15 days after date of Notice to Proceed, submit list of major products proposed for use, with
name of manufacturer, trade name and model number of each product.

For products specified only by reference standards, give manufacturer, trade name, model or
catalog designation and reference standards.

PRODUCT DATA

A

Product Data For Review:

1. Submitted to Architect/Engineer for review for the limited purpose of checking for
conformance with information given and the design concept expressed in the contract
documents.

2. After review, provide copies and distribute in accordance with SUBMITTAL

PROCEDURES article above and for record documents purposes described in Section
01700 - CONTRACT CLOSEOUT.

Product Data For Information:
1. Submitted for the Architect/Engineer's knowledge as contract administrator or for the
Owner.

Product Data For Project Closeout:
1. Submitted for the Owner's benefit during and after project completion.

Submit the number of copies, which the Contractor requires, plus two copies that will be retained
by the Architect/Engineer.

Mark each copy to identify applicable products, models, options and other data. Supplement
manufacturers' standard data to provide information specific to this Project.

After review distribute in accordance with the Submittal Procedures article above and provide
copies for record documents described in Section 01700 - CONTRACT CLOSEQUT.

SHOP DRAWINGS

A

B.

Shop Drawings For Review:

1. Submitted to Architect/Engineer for review for the limited purpose of checking for
conformance with information given and the design concept expressed in the contract
documents.

2. After review, produce copies and distribute in accordance with SUBMITTAL

PROCEDURES article above and for record documents purposes described in Section
01700 - CONTRACT CLOSEQUT.

Shop Drawings For Information:

1. Submitted for the Architect/Engineer's knowledge as contract administrator or for the
Owner.
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1.9

1.10

111

1.12

1.13

C. Shop Drawings For Project Closeout:
1. Submitted for the Owner's benefit during and after project completion.

D. Indicate special utility and electrical characteristics, utility connection requirements and location of
utility outlets for service for functional equipment and appliances.

E. Submit in the form of one reproducible transparency and one opaque reproduction.
SAMPLES
A Samples For Review:

1. Submitted to Architect/Engineer for review for the limited purpose of checking for
conformance with information given and the design concept expressed in the contract
documents.

2. After review, produce duplicates and distribute in accordance with SUBMITTAL

PROCEDURES article above and for record documents purposes described in Section
01700 - CONTRACT CLOSEQUT.

B. Samples For Information:
1. Submitted for the Architect/Engineer's knowledge as contract administrator or for the
Owner.
C. Samples For Selection:
1. Submitted to Architect/Engineer for aesthetic, color, or finish selection.
2. Submit samples of finishes for Architect/Engineer selection.
3. After review, produce duplicates and distribute in accordance with SUBMITTAL

PROCEDURES article above and for record documents purposes described in Section
01700 - CONTRACT CLOSEQUT.

DESIGN DATA
A Submit for the Architect/Engineer's knowledge as contract administrator or for the Owner.
B. Submit for information for the limited purpose of assessing conformance with information given

and the design concept expressed in the contract documents.
TEST REPORTS

A Submit for the Architect/Engineer's knowledge as contract administrator or for the Owner.
B. Submit test reports for information for the limited purpose of assessing conformance with
information given and the design concept expressed in the contract documents.

CERTIFICATES
A When specified in individual specification sections, submit certification by the manufacturer,

installation/application subcontractor, or the Contractor to Architect/Engineer, in quantities
specified for Product Data.

B. Indicate material or Product conforms to or exceeds specified requirements. Submit supporting
reference data, affidavits and certifications as appropriate.
C. Certificates may be recent or previous test results on material or Product but must be acceptable to

Architect/Engineer.
MANUFACTURER'S INSTRUCTIONS
A When specified in individual specification sections, submit printed instructions for delivery,

storage, assembly, installation, and start-up, adjusting and finishing, to Architect/Engineer for
delivery to owner in quantities specified for Product Data.
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B. Indicate special procedures, perimeter conditions requiring special attention and special
environmental criteria required for application or installation.
C. Refer to Section 01400 - Quality Control, Manufacturers' Field Services article.

1.14  MANUFACTURER'S FIELD REPORTS
A Submit reports for the Architect/Engineer's benefit as contract administrator or for the Owner.
B. Submit for information for the limited purpose of assessing conformance with information given

and the design concept expressed in the contract documents.

1.15 ERECTION DRAWINGS

A Submit drawings for the Architect/Engineer's benefit as contract administrator or for the Owner.

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

C. Data indicating inappropriate or unacceptable Work may be subject to action by the

Architect/Engineer or Owner.

END OF SECTION
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SECTION 01400
QUALITY CONTROL
PART 1 GENERAL

11 SECTION INCLUDES

Inspecting and testing laboratory services.
Manufacturers' field services.

A Quality assurance - control of installation.
B. Tolerances

C. References and standards.

D. Mock-up.

E.

F.

1.2 RELATED SECTIONS

A Section 01300 - Submittals: Submission of manufacturers' instructions and certificates.
B. Section 01600 - Material and Equipment: Requirements for material and product quality.
C. Section 01650 - Starting of Systems.

13 QUALITY ASSURANCE - CONTROL OF INSTALLATION

A Monitor quality control over suppliers, manufacturers, Products, services, site conditions and
workmanship, to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect/Engineer before proceeding.

D. Comply with specified standards as minimum quality for the Work except where more stringent
tolerances, codes or specified requirements indicate higher standards or more precise workmanship.

E. Perform Work by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure Products in place with positive anchorage devices designed and sized to withstand stresses,

vibration, physical distortion, or disfigurement.

14 TOLERANCES

A Monitor fabrication and installation tolerance control of Products to produce acceptable Work. Do
not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Architect/Engineer before proceeding.

C. Adjust Products to appropriate dimensions; position before securing Products in place.

15 REFERENCES AND STANDARDS
A For Products or workmanship specified by association, trade or other consensus standards,

comply with requirements of the standard, except when more rigid requirements are specified
or are required by applicable codes.
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Conform to reference standard by date of issue current on date for receiving bids or date specified
in the individual specification sections, except where a specific date is established by code.

Neither the contractual relationships, duties or responsibilities of the parties in Contract nor those of
the Architect/Engineer shall be altered from the Contract Documents by mention or inference
otherwise in any reference document.

1.6 TESTING SERVICES

OO

Contractor to provide all testing services as called out in these specifications.

Testing and source quality control may occur on or off the project site. Perform off-site testing as
required by the Architect/Engineer or the Owner.

Testing does not relieve Contractor to perform Work to contract requirements.

Re-testing required because of non-conformance to specified requirements shall be performed by
the same MoDOT personnel on instructions by the Architect/Engineer.

1.7 INSPECTION SERVICES

A Owner will employ MoDOT Personnel to perform inspection.

B. Inspecting may occur on or off the project site. Perform off-site inspecting as required by the
Architect/Engineer or the Owner.

C. Inspecting does not relieve Contractor to perform Work to contract requirements.

1.8 MANUFACTURERS' FIELD SERVICES

A When specified in individual specification sections, require material or Product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces
and installation, quality of workmanship, start-up of equipment, test, adjust and the balancing of
equipment as applicable and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

C. Refer to Section 01300 - SUBMITTALS, MANUFACTURERS' FIELD REPORTS article.

PART 2

EXECUTION

2.1 EXAMINATION

A Verify that existing site conditions and substrate surfaces are acceptable for subsequent
Work. Beginning new Work means acceptance of existing conditions.
B. Verify that existing substrate is capable of structural support or attachment of new Work

being applied or attached.

2.2 PREPARATION

A
B.
C.

Clean substrate surfaces prior to applying next material or substance.

Seal cracks or openings of substrate prior to applying next material or substance.

Apply manufacturer required or recommended substrate primer, sealer or conditioner prior to
applying any new material or substance in contact or bond.

END OF SECTION
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PART 1

11

1.2

13

14

15

1.6

1.7

1.8

1.9

SECTION 01500
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
GENERAL

SECTION INCLUDES

A Temporary Utilities: Electricity, telephone service, facsimile service and sanitary facilities.
B. Temporary Controls: enclosures and fencing, protection of the Work and water control.
C. Construction Facilities: progress cleaning and temporary buildings.

TEMPORARY ELECTRICITY
A Cost: By Contractor; pay for temporary power service furnished by MoDOT.
TELEPHONE SERVICE

A Provide, maintain, and pay for telephone service to field office and Architect/Engineer's field office
at time of project mobilization.

FACSIMILE SERVICE

A Provide, maintain and pay for facsimile service and a dedicated telephone line to field office and
Architect/Engineer's field office at time of project mobilization.

TEMPORARY WATER SERVICE

A. Connect to existing water source as directed for construction operations at time of project
mobilization.

B. Contractor will reimburse Owner for water used in construction as agreed upon at time of project
mobilization.

TEMPORARY SANITARY FACILITIES

A Provide and maintain required facilities and enclosures. Provide at time of project mobilization.

FENCING

A Construction: Use plastic mesh safety fencing or better.

B. Provide 48 high fence around construction site; equip with vehicular and pedestrian gates with
locks.

WATER CONTROL

A Grade site to drain. Maintain excavations free of water. Provide, operate and maintain pumping
equipment.

B. Protect site from puddling or running water. Provide water barriers as required to protect site from
soil erosion.

EXTERIOR ENCLOSURES

A Provide temporary weather tight closure of exterior openings to accommodate acceptable working
conditions and protection for Products, to allow for temporary heating and maintenance of required
ambient temperatures identified in individual specification sections, and to prevent entry of
unauthorized persons. Provide access doors with self-closing hardware and locks.
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1.10

111

1.12

1.13

1.14

1.15

PROTECTION OF INSTALLED WORK

A Protect installed Work and provide special protection where specified in individual specification
sections.
B. Provide temporary and removable protection for installed Products. Control activity in immediate

work area to prevent damage.
C. Provide protective coverings at walls, projections, jambs, sills and soffits of openings.

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage or movement of
heavy objects, by protecting with durable sheet materials.

E. Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is necessary,
obtain recommendations for protection from waterproofing or roofing material manufacturer.

F. Prohibit traffic from landscaped areas.

SECURITY

A Provide security and facilities to protect Work and existing facilities and Owner's operations from
unauthorized entry, vandalism or theft.

B. Coordinate with Owner's security program.

ACCESS ROADS

A Provide and maintain access to fire hydrants, free of obstructions.
B. Provide means of removing mud from vehicle wheels before entering streets.
C. Designated existing on-site roads may be used for construction traffic.

PROGRESS CLEANING AND WASTE REMOVAL

A Maintain areas free of waste materials, debris and rubbish. Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces and other closed or
remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing and continue cleaning to
eliminate dust.

D. Collect and remove waste materials, debris and rubbish from site periodically and dispose off-site.

E. Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers with
lids.

FIELD OFFICES AND SHEDS

A Office: Weather tight, with lighting, electrical outlets, heating and ventilating equipment and
equipped with drawing rack and drawing display table.
B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.

REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A Remove temporary utilities, equipment, facilities and materials prior to Final Application for
Payment inspection.

B. Clean and repair damage caused by installation or use of temporary work.

C. Restore existing facilities used during construction to original condition. Restore permanent

facilities used during construction to specified condition.
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PART 2 PRODUCTS
Not Used.
PART 3 EXECUTION

Not Used.

END OF SECTION
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PART 1

11

1.2

13

14

15

SECTION 01600
MATERIAL AND EQUIPMENT
GENERAL
SECTION INCLUDES
Products.
Transportation and handling.
Storage and protection.

Product options.
Substitutions.

moowp

RELATED SECTIONS

A Instructions to Bidders: Product options and substitution procedures.

B. Section 01400 - Quality Control: Product quality monitoring.

PRODUCTS

A Do not use materials and equipment removed from existing premises, except as specifically
permitted by the Contract Documents.

B. Provide interchangeable components of the same manufacture for components being replaced.

TRANSPORTATION AND HANDLING

A Transport and handle Products in accordance with manufacturer's instructions.

B. Promptly inspect shipments to ensure that Products comply with requirements, quantities are
correct and products are undamaged.

C. Provide equipment and personnel to handle Products by methods to prevent soiling, disfigurement
or damage.

STORAGE AND PROTECTION

A Store and protect Products in accordance with manufacturers' instructions.
B. Store with seals and labels intact and legible.
C. Store sensitive Products in weather tight, climate controlled, enclosures in an environment

favorable to Product.

D. For exterior storage of fabricated Products, place on sloped supports above ground.

E. Provide bonded off-site storage and protection when site does not permit on-site storage or
protection.

F. Cover Products subject to deterioration with impervious sheet covering. Provide ventilation to

prevent condensation and degradation of Products.

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

H. Provide equipment and personnel to store Products by methods to prevent soiling, disfigurement or
damage.
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Arrange storage of Products to permit access for inspection. Periodically inspect to verify Products
are undamaged and are maintained in acceptable condition.

1.6 PRODUCT OPTIONS

Products Specified by Reference Standards or by Description Only: Any Product meeting those
standards or description is acceptable.

Products Specified by Naming One or More Manufacturers: Products of manufacturers named and
meeting specifications, no options or substitutions allowed.

Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
Submit a request for substitution for any manufacturer not named in accordance with the following
article.

1.7 SUBSTITUTIONS

A

PART 2

Not Used.
PART 3

Not Used.

Architect/Engineer will consider requests for Substitutions only within 15 days after date
established in Notice to Proceed.

Substitutions may be considered when a Product becomes unavailable through no fault of the
Contractor.

Document each request with complete data substantiating compliance of proposed Substitution with
Contract Documents.

A request constitutes a representation that the Contractor:

1. Has investigated proposed Product and determined that it meets or exceeds the quality
level of the specified Product.

2. Will provide the same warranty for the Substitution as for the specified Product.

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

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

5. Will reimburse Owner for review or redesign services associated with re-approval by
authorities.

Substitutions will not be considered when they are indicated or implied on shop drawing or product
data submittals, without separate written request or when acceptance will require revision to the
Contract Documents.

Substitution Submittal Procedure:

1 Submit three copies of request for Substitution for consideration. Limit each request to
one proposed Substitution.

2. Submit shop drawings, product data and certified test results attesting to the proposed
Product equivalence. Burden of proof is on proposer.

3. The Architect/Engineer will notify Contractor in writing of decision to accept or reject
request.

PRODUCTS

EXECUTION

END OF SECTION
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PART 1

11

1.2

1.3

14

SECTION 01650
STARTING OF SYSTEMS
GENERAL

SECTION INCLUDES

A Starting systems.
B. Demonstration and instructions.
C. Testing, adjusting and balancing.

RELATED SECTIONS

A Section 01400 - Quality Control: Manufacturers field reports.
B. Section 01700 - Contract Closeout: System operation and maintenance data and extra materials.

STARTING SYSTEMS

A Coordinate schedule for start-up of various equipment and systems.
B. Notify Architect/Engineer seven days prior to start-up of each item.
C. Verify that each piece of equipment or system has been checked for proper lubrication, drive

rotation, belt tension, and control sequence and for conditions that may cause damage.

D. Verify tests, meter readings, and specified electrical characteristics agree with those required by the
equipment or system manufacturer.

E. Verify that wiring and support components for equipment are complete and tested.

F. Execute start-up under supervision of applicable manufacturer's representative or Contractors'
personnel in accordance with manufacturers' instructions.

G. When specified in individual specification Sections, require manufacturer to provide authorized
representative to be present at site to inspect, check and approve equipment or system installation
prior to start-up and to supervise placing equipment or system in operation.

H. Submit a written report in accordance with Section 01300 that equipment or system has been
properly installed and is functioning correctly.

DEMONSTRATION AND INSTRUCTIONS

A Demonstrate operation and maintenance of Products to Owner's personnel two  weeks prior to date
of Final Completion.

B. For equipment or systems requiring seasonal operation, perform demonstration for other season
within six months.

C. Utilize operation and maintenance manuals as basis for instruction. Review contents of manual with
Owners' personnel in detail to explain all aspects of operation and maintenance.

D. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance and
shutdown of each item of equipment at agreed time, at equipment location.
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E. Prepare and insert additional data in operations and maintenance manuals when the need for
additional data becomes apparent during instruction.

F. The amount of time required for instruction on each item of equipment and system that’s specified
in individual sections.

PART 2 PRODUCTS
Not Used.

PART 3 EXECUTION
Not Used.

END OF SECTION
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PART 1

11

1.2

13

14

15

1.6

SECTION 01700
CONTRACT CLOSEOUT
GENERAL
SECTION INCLUDES

Closeout procedures.

Final cleaning.

Adjusting.

Project record documents.

Operation and maintenance data.
Spare parts and maintenance Products.
Warranties.

ETMUO®P

RELATED SECTIONS

A Section 01500 - Construction Facilities and Temporary Controls: Progress cleaning.

B. Section 01650 - Starting of Systems: System start-up, testing, adjusting and balancing.
CLOSEOUT PROCEDURES

A Submit written certification that Contract Documents have been reviewed, Work has been

inspected, and that Work is complete in accordance with Contract Documents and ready for
Architect/Engineer's review.

B. Provide submittals to Owner that is required by governing or other authorities.

C. Submit final Application for Payment identifying total adjusted Contract Sum, previous payments
and sum remaining due.

D. Owner will occupy portions of the building as specified in Section 01010.

FINAL CLEANING

A Execute final cleaning prior to final project assessment. Clean interior and exterior glass, surfaces
exposed to view; remove temporary labels, stains and foreign substances, polish transparent and
glossy surfaces, vacuum carpeted and soft surfaces.

B. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

C. Clean or replace filters of operating equipment used during construction and/or adjustment.
D. Clean debris from roofs, gutters, downspouts and drainage systems.
E. Clean site; sweep paved areas, rake clean landscaped surfaces.
F. Remove waste and surplus materials, rubbish and construction facilities from the site.
ADJUSTING

A Adjust operating Products and equipment to ensure smooth and unhindered operation.

PROJECT RECORD DOCUMENTS

A. Store record documents separate from documents used for construction.
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1.7

1.8

1.9

E.

Record information concurrent with construction progress.

Specifications: Legibly mark and record at each Product section description of actual Products
installed, including the following:

1. Manufacturer's name and product model and number.

2. Product substitutions or alternates utilized.

3. Changes made by Addenda and modifications.

Record Drawings and Shop Drawings: Legibly mark each item to record actual construction

including:

1. Measured depths of foundations in relation to finish main floor datum.

2. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

3. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

4. Field changes of dimension and detail.

5. Details not on original Contract drawings.

Submit documents to Architect/Engineer with claim for final Application for Payment.

OPERATION AND MAINTENANCE DATA

A

E.

Submit data bound in 8-1/2 x 11 inch (A4) text pages, three D side ring binders with durable plastic
covers.

Prepare binder cover with printed title "OPERATION AND MAINTENANCE INSTRUCTIONS",
title of project and subject matter of binder when multiple binders are required.

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

Submit 1 draft copy of completed volumes 15 days prior to final inspection. This copy will be
reviewed and returned with Architect/Engineer comments. Revise content of all document sets as
required prior to final submission.

Submit two sets of revised final volumes, within 10 days after final inspection.

SPARE PARTS AND MAINTENANCE PRODUCTS

A Provide spare parts, maintenance, and extra Products in quantities specified individual
specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust and
lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components. Repair or replace parts
whenever required. Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or Subcontractor without prior
written consent of the Owner.

WARRANTIES

A Execute and assemble transferable warranty documents from Subcontractors, suppliers and
manufacturers.

B. Submit prior to final Application for Payment.

C. For items of Work delayed beyond date of Final Completion, provide updated submittal within 10

days after acceptance, listing date of acceptance as start of the warranty period.
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PART 2 PRODUCTS
Not Used.
PART 3 EXECUTION

Not Used.

END OF SECTION
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

11 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.

B.  Related Sections include the following:

1.

2.

3.

Division 1 Section "Selective Demolition" for demolition of selected portions of the
building.

Divisions 2 through 16 Sections for specific requirements and limitations applicable to
cutting and patching individual parts of the Work.

Division 7 Section "Through-Penetration Firestop Systems" for patching fire-rated
construction.

1.3 DEFINITIONS

A.  Cutting: Removal of in-place 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.

14 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 to proceed. Include the
following information:

1. Extent: Describe cutting and patching, show how they will be performed, and indicate
why they cannot be avoided.

2. Changes to In-Place 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.

3. Products: List products to be used and firms or entities that will perform the Work.

4. Dates: Indicate when cutting and patching will be performed.

5. Utility Services and Mechanical/Electrical Systems: List services/systems that cutting
and patching procedures will disturb or affect. List services/systems that will be
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relocated and those that will be temporarily out of service. Indicate how long
services/systems will be disrupted.

6. Structural Elements: Where cutting and patching involve adding reinforcement to
structural elements, submit details and engineering calculations showing integration of
reinforcement with original structure.

7. Construction Manager'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.

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 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. Operating elements include the following:

Primary operational systems and equipment.

Air or smoke barriers.

Fire-suppression systems.

Control systems.

Communication systems.

Conveying systems.

Electrical wiring systems.

Operating systems of special construction in Division 13 Sections.

N~ E

C. Miscellaneous Elements: Do not cut and patch miscellaneous elements or related components
in a manner that could change their load-carrying capacity, that results in reducing their
capacity to perform as intended, or that results in increased maintenance or decreased
operational life or safety. Miscellaneous elements include the following:

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.

ook,

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 construction that has been cut and patched in a visually
unsatisfactory manner.

E.  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.
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1.6

A.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during cutting and patching operations, by methods and with materials so as not to void existing
warranties.

PART 2 - PRODUCTS

2.1

A.

B.

MATERIALS
General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials identical to in-place materials. For exposed surfaces, use
materials that visually match in-place adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine surfaces to be cut and patched and conditions under which cutting and patching are to

be performed.
1. Compatibility: Before patching, verify compatibility with and suitability of substrates,
including compatibility with in-place finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactory conditions have been
corrected.
3.2 PREPARATION

A.  Temporary Support: Provide temporary support of Work to be cut.

B.  Protection: Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

C.  Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.

D.  Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems
are required to be removed, relocated, or abandoned, bypass such services/systems before
cutting to prevent interruption to occupied areas.
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3.3

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 in-place construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their
original condition.

Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

1. 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. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.

Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.

4. Excavating and Backfilling: 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
entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

w

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.

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.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.

3. Floors and Walls: Where walls or partitions that are removed extend one finished area
into another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

a. Where patching occurs in a painted surface, apply primer and intermediate paint
coats over the patch and apply final paint coat over entire unbroken surface
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containing the patch. Provide additional coats until patch blends with adjacent
surfaces.

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.

D. Cleaning: Clean areas and spaces where cutting and patching are performed. Completely
remove paint, mortar, oils, putty, and similar materials.

END OF SECTION 01731
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SECTION 01732 - SELECTIVE DEMOLITION

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 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 be reused or recycled.
B.  Related Sections include the following:
1. Division 1 Section "Cutting and Patching" for cutting and patching procedures.
1.3 DEFINITIONS
A. Remove: Detach items from existing construction and legally dispose of them off-site, unless
indicated to be removed and salvaged or removed and reinstalled.
B. Remove and Salvage: Detach items from existing construction and deliver them to
Owner ready for reuse.
C. Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and
reinstall them where indicated.
D.  Existing to 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.
1.4 MATERIALS OWNERSHIP
A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their
contents, commemorative plaques and tablets, antiques, and other items of interest or value to
Owner that may be encountered during selective demolition remain Owner's property.
Carefully remove and salvage each item or object in a manner to prevent damage and deliver
promptly to Owner.
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1.6

SUBMITTALS
Qualification Data: For professional engineer.
Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending

dates for each activity. Ensure Owner's building manager's 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 demolition 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.

akrwmn

o

Inventory: After selective demolition is complete, submit a list of items that have been removed
and salvaged.

Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility
licensed to accept hazardous wastes.

1. Comply with submittal requirements in Division1 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 Requirements:  Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

Standards: Comply with ANSI A10.6 and NFPA 241.

Predemolition Conference: Conduct conference at Project site to 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.
2. Review structural load limitations of existing structure.
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1.7

A.

1.8

A.

3. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid
delays.

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

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

PROJECT CONDITIONS

Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.

Conditions existing at time 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 demolition.

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.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify that utilities have been disconnected and capped.
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3.2

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 encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Architect.

Engage a professional engineer to survey condition of building to determine whether removing
any element might result in structural deficiency or unplanned collapse of any portion of
structure or adjacent structures during selective demolition operations.

Survey of Existing Conditions: Record existing conditions by use of preconstruction
photographs, or preconstruction videotapes.

1. Comply with requirements specified in Division1l 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 to make exact reproduction.

Perform surveys as the Work progresses to detect hazards resulting from selective demolition
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.

a. Where entire wall is to be removed, existing services/systems may be removed
with removal of the wall.
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3.3

3.4

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.

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

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

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

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are

exposed during selective demolition operations.

Cover and protect furniture, furnishings, and equipment that have not been removed.

Comply with requirements for temporary enclosures, dust control, heating, and cooling

specified in Division 1 Section "Temporary Facilities and Controls."

ok

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 to prevent unexpected or uncontrolled movement or collapse of construction
being demolished.

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

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 demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

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

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

4. Do not use cutting torches until work area is cleared of flammable materials. At

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden

space before starting flame-cutting operations. Maintain portable fire-suppression
devices during flame-cutting operations.

Maintain adequate ventilation when using cutting torches.

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

o
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3.5

3.6

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."

Removed and Salvaged Items:

Clean salvaged items.

Pack or crate items after cleaning. ldentify 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.

orwdE

Removed and Reinstalled Items:

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 from damage during transport and storage.

4, Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

wmn

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

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
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.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, then remove masonry between saw cuts.

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

Air-Conditioning Equipment:. Remove equipment without releasing refrigerants.

DISPOSAL OF DEMOLISHED MATERIALS

General: Except for items or materials indicated to 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.
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Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

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

4. Comply with requirements specified in Division 1 Section "Construction Waste

Management."

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 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section specifies cast-in place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes, for the following:
1. Footings.

2. Foundation walls.

3. Slabs-on-grade.

4. Concrete toppings.
1.3 DEFINITIONS

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

1.4 SUBMITTALS

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

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

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

C. Qualification Data: For Installer.

D. Material Test Reports: For the following, from a qualified testing agency, indicating
compliance with requirements:

1. Aggregates.
E. Material Certificates: For each of the following, signed by manufacturers:
1. Cementitious materials.
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2 Admixtures.

3 Form materials and form-release agents.
4. Steel reinforcement and accessories.
5. Fiber reinforcement.

6 Waterstops.

7 Curing compounds.

8. Floor and slab treatments.

9. Bonding agents.

10. Adhesives.

11.  Vapor retarders.

12.  Semirigid joint filler.

13.  Joint-filler strips.

14.  Repair materials.

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

G.  Field quality-control test reports.

H.  Minutes of preinstallation conference.

15 QUALITY ASSURANCE

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

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

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

C.  Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as
documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

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

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

F.

G.

1.6

A.

Welding: Qualify procedures and personnel according to AWS D1.4, "Structural Welding
Code--Reinforcing Steel."

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

1. ACI 301, "Specification for Structural Concrete,"
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials.”

Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.
DELIVERY, STORAGE, AND HANDLING

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

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products
specified.

3. 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.

4. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.2 FORM-FACING MATERIALS

A.  Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.

B. Form-Release Agent. Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.
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1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

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

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

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

B. Plain-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated from as-drawn steel
wire into flat sheets.

2.4 REINFORCEMENT ACCESSORIES

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

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

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

A.  Cementitious Material: Use the following cementitious materials, of the same type, brand, and

source, throughout Project:
1. Portland Cement. ASTM C 150, Typel or Type Il, gray. Supplement with the
following:
a. Fly Ash: ASTM C 618, Class C or F, not to exceed 20% of cement content by
weight. Do not use when ambient air temperatures are expected below 35 degrees
F during the first 48 hours after placement.
B.  Normal-Weight Aggregates: ASTM C 33, Class 3S and 1N coarse aggregate or better, graded.
Provide aggregates from a single source.
1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.
C.  Lightweight Aggregate: ASTM C 330, 3/8-inch (10-mm) nominal maximum aggregate size.
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D. Water: ASTM C 94/C 94M and potable.
2.6 ADMIXTURES

A.  Air-Entraining Admixture: ASTM C 260.

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

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
4, High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M,
Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.
2.7 VAPOR RETARDERS

A. Plastic Vapor Retarder: ASTME 1745, Class A. Include manufacturer's recommended

adhesive or pressure-sensitive tape.

1. Available Products:
a. Fortifiber Corporation; Moistop Ultra A.
b. Raven Industries Inc.; Vapor Block 15.
C. Reef Industries, Inc.; Griffolyn Type-65G.

B. Granular Fill: Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448,
Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and O to 5 percent passing a
No. 8 (2.36-mm) sieve.

2.8 CURING MATERIALS

A.  Provide moisture retaining covered curing of interior slabs for 3 days minimum using cover
materials that limit moisture loss to not more than 0.055 g/cubic cm in 72 hours when tested per
ASTM C-156. Use cover materials that will not stain or impact any texture to the concrete
surface.

B.  Water: Potable.

2.9 RELATED MATERIALS
A.  Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
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B.  Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a
Type A shore durometer hardness of 80 per ASTM D 2240.

C. Bonding Agent: ASTM C 1059, Type I, non-redispersible, acrylic emulsion or styrene
butadiene.

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

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

A.  Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match
adjacent floor elevations.

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

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

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

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

B.  Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 2109.

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

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

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

2.11 CONCRETE MIXTURES, GENERAL

A.  Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.
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B.  Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:
1. Fly Ash: 25 percent.
C.  Admixtures: Use admixtures according to manufacturer's written instructions.
1. Use water-reducing or plasticizing admixture in concrete, as required, for placement and
workability.
2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.
3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs and parking structure slabs, concrete required to be watertight, and concrete with a
water-cementitious materials ratio below 0.50.
4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
D. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.
2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS
A.  Footings: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
2. Maximum Water-Cementitious Materials Ratio: 0.45.
3. Slump Limit: 4 inches (100 mm) for concrete with verified slump of 2 to 4 inches (50 to
100 mm) before adding high-range water-reducing admixture or plasticizing admixture,
plus or minus 1 inch (25 mm).
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-
mm) nominal maximum aggregate size.
B.  Foundation Walls: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
2. Maximum Water-Cementitious Materials Ratio: 0.45.
3. Slump Limit: 4 inches (100 mm) for concrete with verified slump of 2 to 4 inches (50 to
100 mm) before adding high-range water-reducing admixture or plasticizing admixture,
plus or minus 1 inch (25 mm).
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-
mm) nominal maximum aggregate size.
C.  Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
2. Minimum Cementitious Materials Content: 540 Ib/cu. yd. (309 kg/cu. m).
3. Slump Limit: 1-3 inches (25-75 mm).
4. Air Content: Do not allow air content of troweled finished floors to exceed 3 percent.
D.  Concrete Toppings: Proportion normal-weight concrete mixture as follows:
Missouri Department of Transportation: Warehouse Renovation Phase | 03300 - 7

Project #800160-040 October 2009



2.13

A.

2.14

A.

Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.

Minimum Cementitious Materials Content: 520 Ib/cu. yd. (309 kg/cu. m).

Slump Limit: 1-3 inches (25-75 mm).

Air Content: Do not allow air content of troweled finished toppings to exceed 3 percent.

roONPE

FABRICATING REINFORCEMENT

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

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M and ASTM C 1116, and furnish batch ticket information.

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

PART 3 - EXECUTION

3.1 FORMWORK

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

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

C.  Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:
1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.

2. Class B, 1/4 inch (6 mm) for rough-formed finished surfaces.

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

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

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

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.
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3.2

3.3

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

Match existing chamfer on exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

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

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

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

EMBEDDED ITEMS

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

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

REMOVING AND REUSING FORMS

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

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

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

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-release agent.
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3.4

3.5

3.6

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete
surfaces unless approved by Architect.

VAPOR RETARDERS

Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to ASTM E 1643
and manufacturer's written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice” for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
would reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack
weld crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4, where indicated.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints, unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.
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3.7

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

6. Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows:

1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface, unless otherwise indicated.

2. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

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

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
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weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

1.

2.
3.

Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.

Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of
concrete that have begun to lose plasticity. At each insertion, limit duration of vibration
to time necessary to consolidate concrete and complete embedment of reinforcement and
other embedded items without causing mixture constituents to segregate.

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

1.

okrwn

Consolidate concrete during placement operations so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.

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

temperatures.

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

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

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in mixture designs.

G.  Hot-Weather Placement: Comply with ACI 301 and as follows:

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

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.
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3.8

3.9

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4
inch (6 mm) in 1 direction.

1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small
or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces to receive trowel finish.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

2. Finish surfaces to the following tolerances, according to ASTM E 1155
(ASTM E 1155M), for a randomly trafficked floor surface:
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3.10

3.11

a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and ramps, and
elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures, unless otherwise indicated,
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 indicated or required to
complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel-finish concrete
surfaces.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sg. m x h) before and
during finishing operations. Apply according to manufacturer's written instructions after
placing, screeding, and bull floating or darbying concrete, but before float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after
loosening forms. If removing forms before end of curing period, continue curing for the
remainder of the curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

Missouri Department of Transportation: Warehouse Renovation Phase | 03300 - 14
Project #800160-040 October 2009



E.  Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.

b. Continuous water-fog spray.

C. Absorptive cover, water saturated, and kept continuously wet. Cover concrete
surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width, with sides and ends lapped
at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.

C. Cure concrete surfaces to receive floor coverings with either a moisture-retaining
cover or a curing compound that the manufacturer certifies will not interfere with
bonding of floor covering used on Project..

3.12 JOINT FILLING

A.  Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until
construction traffic has permanently ceased.

B.  Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joint clean and dry.

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in
formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

3.13 CONCRETE SURFACE REPAIRS

A.  Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

B.  Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two
and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water
for handling and placing.
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C.  Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch (13 mm) in any dimension in solid concrete, but not less than 1 inch (25 mm) in
depth. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water,
and brush-coat holes and voids with bonding agent. Fill and compact with patching
mortar before bonding agent has dried. Fill form-tie voids with patching mortar or cone
plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar will match surrounding
color. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching. Compact mortar in place and strike off slightly higher
than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Architect.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a sloped template.

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or
that penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

3. Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather
edges to match adjacent floor elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent
floor elevations. Prepare, mix, and apply repair topping and primer according to
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm)
clearance all around. Dampen concrete surfaces in contact with patching concrete and
apply bonding agent. Mix patching concrete of same materials and mixture as original
concrete except without coarse aggregate. Place, compact, and finish to blend with
adjacent finished concrete. Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching
mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt,
and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place

N

Missouri Department of Transportation: Warehouse Renovation Phase | 03300 - 16
Project #800160-040 October 2009



patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's
approval.

3.14 FIELD QUALITY CONTROL

A.  Testing and Inspecting: Owner will engage a special inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.

B.  Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

C. Inspections:

1. Steel reinforcement placement.

2. Steel reinforcement welding.

3. Headed bolts and studs.

4. Verification of use of required design mixture.

5. Concrete placement, including conveying and depositing.

6. Curing procedures and maintenance of curing temperature.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to

ASTM C 172 shall be performed according to the following requirements:

1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m)
or fraction thereof of each concrete mixture placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests
for each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture.

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test
for each composite sample.

5. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test
for each composite sample, but not less than one test for each day's pour of each concrete
mixture.

6. Compression Test Specimens: ASTM C 31/C 31M.
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10.

11.

12.

13.

14.

a. Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.

a. Test one set of two field-cured specimens at 7 days and one set of two specimens
at 28 days.

b. A compressive-strength test shall be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at age indicated.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures
for protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi (3.4 MPa).

Test results shall be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by Architect.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate dos not comply
with the Contract Documents.

E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M)
within 24 hours of finishing.

END OF SECTION 03300
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SECTION 04810 - UNIT MASONRY ASSEMBLIES

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 unit masonry assemblies consisting of the following:
1. Concrete masonry units (CMUSs).
2. Face brick.
3. Mortar and grout.
4. Reinforcing steel.
5. Masonry joint reinforcement.
6. Ties and anchors.
7. Embedded flashing.
8. Miscellaneous masonry accessories.
B. Related Sections include the following:
1. Division 7 Section "Sheet Metal Flashing and Trim" for sheet metal flashing.
2. Division 7 Section "Joint Sealants" for sealing control and expansion joints in unit
masonry.
C.  Products furnished, but not installed, under this Section include the following:
1. Anchor sections of adjustable masonry anchors for connecting to structural frame,
installed under Division 5 Section "Structural Steel."”
D. Products installed, but not furnished, under this Section include the following:
1. Steel lintels for unit masonry, furnished under Division 5 Section "Metal Fabrications."
1.3 DEFINITIONS
A. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.
1.4 PERFORMANCE REQUIREMENTS
A.  Provide unit masonry that develops indicated net-area compressive strengths (f',,) at 28 days.
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Determine net-area compressive strength (f',) of masonry from average net-area compressive
strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2
in ACI 530.1/ASCE 6/TMS 602.

SUBMITTALS
Product Data: For each type of product indicated.
Shop Drawings: For the following:

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

2. Stone Trim Units: Show sizes, profiles, and locations of each stone trim unit required.

3. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars.
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show
elevations of reinforced walls.

4. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

Samples for Initial Selection: For the following:

1. Face brick, in the form of straps of five or more bricks.
2. Colored mortar.
3. Weep holes/vents.

Samples for Verification: For each type and color of the following:

1. Face brick, in the form of straps of five or more bricks.

2. Special brick shapes.

3. Pigmented and colored-aggregate mortar. Make Samples using same sand and mortar
ingredients to be used on Project. Label Samples to indicate types and amounts of
pigments used.

4. Weep holes/vents.

5. Accessories embedded in masonry.

Qualification Data: For testing agency.

Material Certificates: Include statements of material properties indicating compliance with
requirements including compliance with standards and type designations within standards.
Provide for each type and size of the following:

1. Masonry units.

a. Include material test reports substantiating compliance with requirements.

b. For bricks, include size-variation data verifying that actual range of sizes falls
within specified tolerances.

C. For exposed brick, include material test report for efflorescence according to
ASTM C 67.

d. For masonry units used in structural masonry, include data and calculations
establishing average net-area compressive strength of units.

2. Cementitious materials. Include brand, type, and name of manufacturer.
3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
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1.6

Grout mixes. Include description of type and proportions of ingredients.
Reinforcing bars.

Joint reinforcement.

Anchors, ties, and metal accessories.

No ok

Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.

1. Include test reports, per ASTM C 780, for mortar mixes required to comply with property
specification.

2. Include test reports, per ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

Statement of Compressive Strength of Masonry: For each combination of masonry unit type
and mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined according to
Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

Cold-Weather Procedures: Detailed description of methods, materials, and equipment to be
used to comply with cold-weather requirements.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency qualified according to ASTM C 1093
for testing indicated, as documented according to ASTM E 548.

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, through one
source from a single manufacturer for each product required.

Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from a single manufacturer for each cementitious
component and from one source or producer for each aggregate.

Preconstruction Testing Service: Owner will engage a qualified independent testing agency to
perform preconstruction testing indicated below. Payment for these services will be made by
Owner. Retesting of materials that fail to meet specified requirements shall be done at
Contractor's expense.

Clay Masonry Unit Test: For each type of unit required, per ASTM C 67.
Concrete Masonry Unit Test: For each type of unit required, per ASTM C 140.
Mortar Test (Property Specification): For each mix required, per ASTM C 780.
Grout Test (Compressive Strength): For each mix required, per ASTM C 1019.
Prism Test: For each type of construction required, per ASTM C 1314,

agkrwdE

Fire-Resistance Ratings: Where indicated, provide materials and construction identical to those
of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and
inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable
to authorities having jurisdiction.
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1.7

1.8

DELIVERY, STORAGE, AND HANDLING

Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If
units become wet, do not install until they are dry.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and
emptying into dispensing silo. Store preblended, dry mortar mix in delivery containers on
elevated platforms, under cover, and in a dry location or in a metal dispensing silo with
weatherproof cover.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

PROJECT CONDITIONS

Protection of Masonry: During construction, cover tops of walls, projections, and sills with
waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

1. Extend cover a minimum of 24 inches (600 mm) down both sides and hold cover
securely in place.

2. Where 1 wythe of multiwythe masonry walls is completed in advance of other wythes,
secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe
and hold cover in place.

Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
3 days after building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

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

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from
splashing mortar and dirt onto completed masonry.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
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E.

or by freezing conditions. Comply with cold-weather construction requirements contained in
ACI 530.1/ASCE 6/TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40
deg F (4 deg C) and above and will remain so until masonry has dried, but not less than 7
days after completing cleaning.

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

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products
specified.

3. 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.

4. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.2 MASONRY UNITS, GENERAL
A.  Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the
standard. Do not uses units where such defects, including dimensions that vary from specified
dimensions by more than stated tolerances, will be exposed in the completed Work or will
impair the quality of completed masonry.
2.3 CONCRETE MASONRY UNITS (CMUs)
A.  Shapes: Provide shapes indicated and as follows:

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.

2. Provide square-edged units for outside corners, unless otherwise indicated.

B.  Concrete Masonry Units: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 2800 psi (19.3 MPa).
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2.4

2.5

N

Weight Classification: Normal weight, unless otherwise indicated.

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.

4. Exposed Faces: Provide color and texture matching the range represented by Architect's
sample.

CONCRETE LINTELS

General: Provide either concrete or masonry lintels, at Contractor's option, complying with
requirements below.

Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam
concrete masonry units with reinforcing bars placed as indicated and filled with coarse grout.
Cure precast lintels before handling and installing. Temporarily support built-in-place lintels
until cured.

BRICK
General: Provide shapes indicated and as follows:

1. For ends of sills and caps and for similar applications that would otherwise expose
unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces
finished.

2. Provide special shapes for applications where stretcher units cannot accommodate special
conditions, including those at corners, movement joints, bond beams, sashes, and lintels.

3. Provide special shapes for applications requiring brick of size, form, color, and texture on
exposed surfaces that cannot be produced by sawing.

4. Provide special shapes for applications where shapes produced by sawing would result in
sawed surfaces being exposed to view.

Face Brick: ASTM C 216, Grade MW or SW, Type FBX.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 5500 psi (37.9 MPa).

2. Initial Rate of Absorption: Less than 30 g/30 sg. in. (30 g/194 sg. cm) per minute when
tested per ASTM C 67.

3. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated
"not effloresced."

4. Surface Coating: Brick with colors or textures produced by application of coatings shall
withstand 50 cycles of freezing and thawing per ASTM C 67 with no observable
difference in the applied finish when viewed from 10 feet (3 m) or shall have a history of
successful use in Project's area.

5. Where shown to "match existing," provide face brick matching color range, texture, and
size of existing adjacent brickwork.

6. Available Products:

a. Midwest Block and Brick, Jefferson City, Missouri
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2.6

2.7

MORTAR AND GROUT MATERIALS

Portland Cement: ASTM C 150, Type | or Il, except Type Ill may be used for cold-weather
construction. Provide natural color or white cement as required to produce mortar color
indicated.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes. Use only pigments with a record of satisfactory performance in masonry
mortar.

1. Available Products:

a. Bayer Corporation, Industrial Chemicals Div.; Bayferrox Iron Oxide Pigments.
b. Davis Colors; True Tone Mortar Colors.
C. Solomon Grind-Chem Services, Inc.; SGS Mortar Colors.

Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

2. For joints less than 1/4 inch (6.5 mm) thick, use aggregate graded with 100 percent

passing the No. 16 (1.18-mm) sieve.

White-Mortar Aggregates: Natural white sand or crushed white stone.

4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce
required mortar color.

w

Aggregate for Grout: ASTM C 404,

Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar
of composition indicated.

1. Available Products:

Addiment Incorporated; Mortar Kick.

Euclid Chemical Company (The); Accelguard 80.

Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Morset.
Sonneborn, Div. of ChemRex; Trimix-NCA.

cooe

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60
(Grade 420).

Masonry Joint Reinforcement, General: ASTM A 951.

1. Interior Walls: Mill-galvanized, carbon steel.
2. Exterior Walls: Hot-dip galvanized, carbon steel.

Missouri Department of Transportation: Warehouse Renovation Phase | 04810 - 7
Project #800160-040 October 2009



2.8

Wire Size for Side Rods: W2.8 or 0.188-inch (4.8-mm) diameter.

Wire Size for Cross Rods: W2.8 or 0.188-inch (4.8-mm) diameter.

Wire Size for Veneer Ties: W2.8 or 0.188-inch (4.8-mm) diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

Noogk~ow

Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with
single pair of side rods.

Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer Anchors:
Single 0.188-inch- (4.8-mm-) diameter, hot-dip galvanized, carbon-steel continuous wire.

TIES AND ANCHORS

Materials: Provide ties and anchors specified in subsequent paragraphs that are made from
materials that comply with eight subparagraphs below, unless otherwise indicated.

1. Mill-Galvanized, Carbon-Steel Wire: ASTM A 82; with ASTM A 641/A 641M, Class 1
coating.

2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82; with ASTM A 153/A 153M,

Class B-2 coating.

Stainless-Steel Wire: ASTM A 580/A 580M, Type 316.

4. Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc
coating.

5. Steel Sheet, Galvanized after Fabrication. ASTM A 1008/A 1008M, Commercial Steel,
hot-dip galvanized after fabrication to comply with ASTM A 153/A 153M.

6. Stainless-Steel Sheet: ASTM A 666, Type 316.

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

8. Stainless Steel bars: ASTM A 276 or ASTM a 666, Type 304.

w

Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway
through veneer but with at least 5/8-inch (16-mm) cover on outside face. Outer ends of wires
are bent 90 degrees and extend 2 inches (50 mm) parallel to face of veneer.

Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches (100 mm)
wide.

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50 mm)
long may be used for masonry constructed from solid units or hollow units laid with cells
horizontal.

2. Wire: Fabricate from 3/16-inch- (4.8-mm-) diameter, hot-dip galvanized steel wire. Mill-
galvanized wire ties may be used in interior walls, unless otherwise indicated.

Adjustable Masonry-Veneer Anchors
1. General:  Provide anchors that allow vertical adjustment but resist tension and

compression forces perpendicular to plane of wall, for attachment over sheathing to wood
or metal studs, and as follows:
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a.

Structural Performance Characteristics: Capable of withstanding a 100-1bf (445-
N) load in both tension and compression without deforming or developing play in
excess of 0.05 inch (1.3 mm).

2. Contractor's Option: Unless otherwise indicated, provide any of the following types of
anchors:

3. Screw-Attached, Masonry-Veneer Anchors: Units consisting of a wire tie and a metal
anchor section.

a.

Anchor Section: Rib-stiffened, sheet metal plate with screw holes top and bottom,
2-3/4 inches (70 mm) wide by 3 inches (75 mm) high; with projecting tabs having
slotted holes for inserting vertical legs of wire tie specially formed to fit anchor
section.

Anchor Section: Sheet metal plate, 1-1/4 inches (32 mm) wide by 6 inches (150
mm) long, with screw holes top and bottom and with raised rib-stiffened strap, 5/8
inch (16 mm) wide by 3-5/8 inches (92 mm) long, stamped into center to provide a
slot between strap and plate for inserting wire tie.

Anchor Section: Gasketed sheet metal plate, 1-1/4 inches (32 mm) wide by 6
inches (150 mm) long, with screw holes top and bottom; top and bottom ends bent
to form pronged legs of length to match thickness of insulation or sheathing; and
raised rib-stiffened strap, 5/8 inch (16 mm) wide by 6 inches (150 mm) long,
stamped into center to provide a slot between strap and plate for inserting wire tie.
Provide anchor manufacturer's standard, self-adhering, modified bituminous
gaskets manufactured to fit behind anchor plate and extend beyond pronged legs.
Anchor Section: Zinc-alloy barrel section with flanged head with eye and
corrosion-resistant, self-drilling screw. Eye designed to receive wire tie and to
serve as head for drilling fastener into framing. Barrel length to suit sheathing
thickness, allowing screw to seat directly against framing with flanged head
covering hole in sheathing.

Wire Ties: Triangular-, rectangular-, or T-shaped wire ties fabricated from 0.188-
inch- (4.8-mm-) diameter, hot-dip galvanized steel wire.

Available Products:

1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 213 or D/A 210
with D/A 700-708.

2) Heckmann Building Products Inc.; 315-D with 316 or Pos-1-Tie.

3) Hohmann & Barnard, Inc.; DW-10 or DW-10-X.

29 EMBEDDED FLASHING MATERIALS

A.  Metal Flashing: Provide metal flashing, where flashing is exposed or partly exposed and where
indicated, complying with SMACNA's "Architectural Sheet Metal Manual and as follows:

1. Stainless Steel: ASTM A 240/A 240M, Type 304, 0.016 inch (0.4 mm) thick.

2. Fabricate continuous flashings in sections 96 inches (2400 mm) long minimum, but not
exceeding 12 feet (3.6 m). Provide splice plates at joints of formed, smooth metal
flashing.

3. Fabricate through-wall flashing with drip edge where indicated. Fabricate by extending
flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees.
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B.  Solder and Sealants for Sheet Metal Flashings: As specified in Division 7 Section "Sheet Metal
Flashing and Trim."

1. Solder for Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type
recommended by stainless-steel sheet manufacturer.

2. Elastomeric Sealant: ASTM C 920, chemically curing silicone sealant; of type, grade,
class, and use classifications required to seal joints in sheet metal flashing and trim and
remain watertight.

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

2.10 MISCELLANEOUS MASONRY ACCESSORIES

A. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226,
Type | (No. 15 asphalt felt).

B.  Weep/Vent Products: Use the following, unless otherwise indicated:

1. Mesh Weep/Vent: Free-draining mesh; made from polyethylene strands, full height and
width of head joint and depth 1/8 inch (3 mm) less than depth of outer wythe; in color
selected from manufacturer's standard.

a. Basis of Design:
1) Mortar Net USA, Ltd.; Mortar Net Weep Vents.
2.11 MASONRY CLEANERS

A.  Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by
cleaner manufacturer and manufacturer of masonry units being cleaned.

1. Available Manufacturers:

a. Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
C. ProSoCo, Inc.

2.12 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.
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Limit cementitious materials in mortar to portland cement and lime.

3. Limit cementitious materials in mortar for exterior masonry to portland cement and lime.
4. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

B.  Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

C.  Mortar for Unit Masonry: Comply with ASTM C 270, Property Specification. Provide the
following types of mortar for applications stated unless another type is indicated or needed to
provide required compressive strength of masonry.

1. For masonry below grade or in contact with earth, use Type S.

2. For reinforced masonry, use Type N.

3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for
interior load-bearing walls; for interior non-load-bearing partitions; and for other
applications where another type is not indicated, use Type N.

4. For interior non-load-bearing partitions, Type O may be used instead of Type N.

D. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and
natural color or white cement as necessary to produce required mortar color.

1. Mix to match Architect's sample.

E.  Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

2. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured according to
ASTM C 143/C 143M.

F. Epoxy Pointing Mortar: Mix epoxy pointing mortar to comply with mortar manufacturer's
written instructions.

2.13 SOURCE QUALITY CONTROL

A.  Owner will engage a qualified independent testing agency to perform source quality-control
testing indicated below:

1. Payment for these services will be made by Owner.

2. Retesting of materials failing to comply with specified requirements shall be done at
Contractor's expense.

B.  Clay Masonry Unit Test: For each type of unit furnished, per ASTM C 67.

C.  Concrete Masonry Unit Test: For each type of unit furnished, per ASTM C 140.
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PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

Before installation, examine rough-in and built-in construction for piping systems to verify
actual locations of piping connections.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Thickness: Build cavity and composite walls and other masonry construction to full thickness
shown. Build single-wythe walls to actual widths of masonry units, using units of widths
indicated.

Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match the construction immediately adjacent to opening.

Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install
cut units with cut surfaces and, where possible, cut edges concealed.

Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures.

1. Mix units from several pallets or cubes as they are placed.

Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sg. in.
(30 g/194 sq. cm) per minute when tested per ASTM C 67. Allow units to absorb water so they
are damp but not wet at time of laying.

Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following:

1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.
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3.3

2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6
m), or 1/2 inch (12 mm) maximum.

4. For exposed bed joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm). Do not vary
from bed-joint thickness of adjacent courses by more than 1/8 inch (3 mm).

5. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm). Do not vary from adjacent bed-joint and head-joint thicknesses by more
than 1/8 inch (3 mm).

6. For faces of adjacent exposed masonry units, do not vary from flush alignment by more
than 1/16 inch (1.5 mm) except due to warpage of masonry units within tolerances
specified for warpage of units.

7. For exposed bed joints and head joints of stacked bond, do not vary from a straight line
by more than 1/16 inch (1.5 mm) from one masonry unit to the next.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less than nominal 4-inch (100-mm) horizontal face
dimensions at corners or jambs.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 4-inches (100-mm). Bond and interlock each course of each wythe at corners. Do not use
units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by racking back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

Built-in Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar, unless otherwise indicated.

Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.

Fill cores in hollow concrete masonry units with grout 24 inches (600 mm) under bearing plates,
beams, lintels, posts, and similar items, unless otherwise indicated.

Build non-load-bearing interior partitions full height of story to underside of solid floor or roof
structure above, unless otherwise indicated.
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Install compressible filler in joint between top of partition and underside of structure
above.

Fasten partition top anchors to structure above and build into top of partition. Grout cells
of CMUs solidly around plastic tubes of anchors and push tubes down into grout to
provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube. Space
anchors 48 inches (1200 mm) o.c., unless otherwise indicated.

Wedge non-load-bearing partitions against structure above with small pieces of tile, slate,
or metal. Fill joint with mortar after dead-load deflection of structure above approaches
final position.

At fire-rated partitions, treat joint between top of partition and underside of structure
above to comply with Division 7 Section "Fire-Resistive Joint Systems."

3.4 MORTAR BEDDING AND JOINTING

A.  Lay hollow concrete masonry units as follows:

1.
2.
3.

4.

With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
With webs fully bedded in mortar in all courses of piers, columns, and pilasters.

With webs fully bedded in mortar in grouted masonry, including starting course on
footings.

With entire units, including areas under cells, fully bedded in mortar at starting course on
footings where cells are not grouted.

B.  Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head

joints.

C.  Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness, unless otherwise indicated.

3.5 ANCHORING MASONRY VENEERS

A.  Anchor masonry veneers to wall framing and concrete and masonry backup with seismic
masonry-veneer anchors to comply with the following requirements:

1. Fasten screw-attached and seismic anchors through sheathing to wall framing and [to
concrete and masonry backup with metal fasteners of type indicated. Use two fasteners
unless anchor design only uses one fastener.

2. Locate anchor sections to allow maximum vertical differential movement of ties up and
down.

3. Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically and 24
inches (610 mm) o.c. horizontally, with not less than 1 anchor for each 2 sq. ft. (0.2 sq.
m) of wall area. Install additional anchors within 12 inches (305 mm) of openings and at
intervals, not exceeding 8 inches (203 mm), around perimeter.
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3.6

3.7

3.8

CONTROL AND EXPANSION JOINTS

General: Install control and expansion joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement.

Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a
compressible filler of width required for installing sealant and backer rod specified in Division 7
Section "Joint Sealants," but not less than 3/8 inch (10 mm).

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.

LINTELS
Install steel lintels where indicated.

Provide masonry lintels where shown and where openings of more than 12 inches (305 mm) for
brick-size units and 24 inches (610 mm) for block-size units are shown without structural steel
or other supporting lintels.

Provide minimum bearing of 8 inches (200 mm) at each jamb, unless otherwise indicated.

FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS

General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.

Install flashing as follows, unless otherwise indicated:

1. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer,
and up face of sheathing at least 8 inches (200 mm); with upper edge tucked under
building paper or building wrap, lapping at least 4 inches (100 mm).

2. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into
masonry at each end. At heads and sills, extend flashing 6 inches (150 mm) at ends and
turn up not less than 2 inches (50 mm) to form end dams.

Install weep holes in head joints in exterior wythes of first course of masonry immediately
above embedded flashing and as follows:

1. Use specified weep/vent products to form weep holes.

2. Use wicking material to form weep holes above flashing under brick sills. Turn wicking
down at lip of sill to be as inconspicuous as possible.

3. Space weep holes 24 inches (600 mm) o.c., unless otherwise indicated.

4. Cover cavity side of weep holes with plastic insect screening at cavities insulated with
loose-fill insulation.

5. Trim wicking material flush with outside face of wall after mortar has set.
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3.9

FIELD QUALITY CONTROL

A. Inspectors: Owner will engage qualified independent inspectors to perform inspections and
prepare reports. Allow inspectors access to scaffolding and work areas, as needed to perform
inspections.

1. Place grout only after inspectors have verified compliance of grout spaces and grades,
sizes, and locations of reinforcement.

B.  Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
perform field tests and inspections indicated below and prepare test reports:

1. Payment for these services will be made by Owner.
2. Retesting of materials failing to comply with specified requirements shall be done at
Contractor's expense.

C.  Testing Frequency: One set of tests for each 5000 sg. ft. (465 sqg. m) of wall area or portion
thereof.

D. Clay Masonry Unit Test: For each type of unit provided, per ASTM C 67.

E.  Concrete Masonry Unit Test: For each type of unit provided, per ASTM C 140.

F. Mortar Test (Property Specification): For each mix provided, per ASTM C 780. Test mortar
for compressive strength.

G.  Grout Test (Compressive Strength): For each mix provided, per ASTM C 10109.

H.  Prism Test: For each type of construction provided, per ASTM C 1314 at 7 days and at 28
days.

3.10 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

B.  Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.
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©

Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical
Notes 20.

Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
written instructions.

Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to
type of stain on exposed surfaces.

Clean stone trim to comply with stone supplier's written instructions.

Clean limestone units to comply with recommendations in ILI's "Indiana Limestone
Handbook."

MASONRY WASTE DISPOSAL

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

Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1.
2.

3.

Crush masonry waste to less than 4 inches (100 mm) in each dimension.

Mix masonry waste with at least two parts of specified fill material for each part of
masonry waste. Fill material is specified in Division 2 Section "Earthwork."

Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 04810
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SECTION 05400 - COLD-FORMED METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Exterior load-bearing wall framing.
2. Interior load-bearing wall framing.
3. Exterior non-load-bearing wall framing.
4. Ceiling joist framing.
B.  Related Sections include the following:
1. Division 5 Section "Metal Fabrications"” for masonry shelf angles and connections.
2. Division 9 Section "Gypsum Board Assemblies" for interior non-load-bearing, metal-stud
framing and ceiling-suspension assemblies.
1.3 PERFORMANCE REQUIREMENTS
A.  Structural Performance: Provide cold-formed metal framing capable of withstanding design
loads within limits and under conditions indicated.
1. Design Loads: As follows:
a. Dead Loads: Weights of materials and construction.
b. Live Loads: Office Buildings
1) Corridors above first floor: 80 psf uniform/2,000 Ibs concentrated.
2) Lobbies and first floor corridors: 100 psf uniform/2,000 Ibs concentrated.
3) Offices: 50 psf uniform/2,000 Ibs concentrated.
4)  Stairs and landings: 100 psf uniform
C. Roof Loads: Business/Manufacturing/Storage
1) Ordinary flat, pitched or curved roofs: 20 psf uniform
2) Over manufacturing/storage/warehouse: 2,000 Ibs concentrated
d. Snow Loads: 20 psf uniform
e. Wind Loads: 12 psf uniform
f. Seismic Loads: Use Equivalent Lateral Force Analysis Procedure.
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Deflection Limits: Design framing systems to withstand design loads without deflections
greater than the following:

a. Exterior Load-Bearing Wall Framing: Horizontal deflection of 1/240 of the wall

height.

b. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/240 of the wall
height under a horizontal load of 5 Ibf/sq. ft. (239 Pa).

C. Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of the wall
height.

d. Floor Joist Framing: Vertical deflection of 1/480 for live loads and 1/360 for total
loads of the span.

e. Roof Trusses: Vertical deflection of 1/240 of the span.

f. Roof Rafter Framing: Horizontal deflection of 1/240 of the horizontally projected
span.

g. Ceiling Joist Framing: Vertical deflection of 1/240 of the span.

Design framing systems to provide for movement of framing members without damage
or overstressing, sheathing failure, connection failure, undue strain on fasteners and
anchors, or other detrimental effects when subject to a maximum ambient temperature
change of 120 deg F (67 deg C).

Design framing system to maintain clearances at openings, to allow for construction
tolerances, and to accommodate live load deflection of primary building structure as
follows:

a. Upward and downward movement of 1/2 inch (13 mm).

Cold-Formed Steel Framing, General: Design according to AlSI's "Standard for Cold-Formed
Steel Framing - General Provisions."

1. Headers: Design according to AlSI's "Standard for Cold-Formed Steel Framing - Header
Design."

2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection
without regard for contribution of sheathing materials.

3. Roof Trusses: Design according to AlSI's "Standard for Cold-Formed Steel Framing -
Truss Design."

SUBMITTALS

Product Data: For each type of cold-formed metal framing product and accessory indicated.

Shop Drawings: Show layout, spacings, sizes, thicknesses, and types of cold-formed metal
framing; fabrication; and fastening and anchorage details, including mechanical fasteners.
Show reinforcing channels, opening framing, supplemental framing, strapping, bracing,
bridging, splices, accessories, connection details, and attachment to adjoining work.

1. For cold-formed metal framing indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer responsible for
their preparation.
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Welding certificates.
Qualification Data: For professional engineer.

Product Test Reports: From a qualified testing agency, unless otherwise stated, indicating that
each of the following complies with requirements, based on evaluation of comprehensive tests
for current products:

Steel sheet.

Expansion anchors.

Power-actuated anchors.

Mechanical fasteners.

Vertical deflection clips.

Horizontal drift deflection clips
Miscellaneous structural clips and accessories.

Nook~wdE

Research/Evaluation Reports: For cold-formed metal framing.

QUALITY ASSURANCE

Engineering Responsibility: Preparation of Shop Drawings, design calculations, and other
structural data by a qualified professional engineer.

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 services of the kind indicated. Engineering services are defined as those performed
for installations of cold-formed metal framing that are similar to those indicated for this Project
in material, design, and extent.

Testing Agency Qualifications: An independent testing agency, acceptable to authorities having
jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated.

Product Tests: Mill certificates or data from a qualified independent testing agency indicating
steel sheet complies with requirements, including base-metal thickness, yield strength, tensile
strength, total elongation, chemical requirements, ductility, and metallic-coating thickness.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."”

Fire-Test-Response Characteristics: Where indicated, provide cold-formed metal framing
identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and
inspecting agency acceptable to authorities having jurisdiction.

AISI Specifications and Standards: Comply with AISI's "North American Specification for the
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel
Framing - General Provisions."

1. Comply with AlSI's "Standard for Cold-Formed Steel Framing - Truss Design."
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2. Comply with AlSI's "Standard for Cold-Formed Steel Framing - Header Design."

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Protect cold-formed metal framing from corrosion, deformation, and other damage during
delivery, storage, and handling.

B.  Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid
condensation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
cold-formed metal framing that may be incorporated into the Work include, but are not limited
to, the following:

B.  Manufacturers: Subject to compliance with requirements, provide cold-formed metal framing
by one of the following:

Allied Studco.

AllSteel Products, Inc.

California Expanded Metal Products Company.

Clark Steel Framing.

Consolidated Fabricators Corp.; Building Products Division.
Craco Metals Manufacturing, LLC.

Custom Stud, Inc.

Dale/Incor.

Design Shapes in Steel.

10.  Dietrich Metal Framing; a Worthington Industries Company.
11.  Formetal Co. Inc. (The).

12.  Innovative Steel Systems.

13.  MarinoWare; a division of Ware Industries.

14.  Quail Run Building Materials, Inc.

15. SCAFCO Corporation.

16.  Southeastern Stud & Components, Inc.

17.  Steel Construction Systems.

18.  Steeler, Inc.

19.  Super Stud Building Products, Inc.

20.  United Metal Products, Inc.

CoNoO~WNE

Missouri Department of Transportation: Warehouse Renovation Phase | 05400 - 4
Project #800160-040 October 2009



2.2

2.3

24

MATERIALS

Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and
coating weight as follows:

1. Grade: As required by structural performance.
2. Coating: G60 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30 (ZGF90).

LOAD-BEARING WALL FRAMING

Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0966 inch (2.45 mm).
2. Flange Width: 2-1/2 inches (63 mm).

Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with straight flanges, and as follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: 1-1/4 inches (32 mm).

Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header
beams, of web depths indicated, punched, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0966 inch (2.45 mm).
2. Flange Width: 2-1/2 inches (63 mm).

Steel Double-L Headers: Manufacturer's standard L-shapes used to form header beams, of web
depths indicated, and as follows:

1. Minimum Base-Metal Thickness: 0.0966 inch (2.45 mm).
2. Top Flange Width: 2-1/2 inches (63 mm).
EXTERIOR NON-LOAD-BEARING WALL FRAMING

Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0966 inch (2.45 mm).
2. Flange Width: 2-1/2 inches (63 mm).

Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with unstiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: 1-1/4 inches (32 mm).
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2.5

2.6

Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting
of nested inner and outer tracks; unpunched, with unstiffened flanges.

1. Outer Track: Of web depth to allow free vertical movement of inner track, with flanges
designed to support horizontal and lateral loads and transfer them to the primary
structure, and as follows:

a. Minimum Base-Metal Thickness: 0.0966 inch (2.45 mm).
b. Flange Width: 1 inch (25 mm) plus the design gap for 1-story structures and 1
inch (25 mm) plus twice the design gap for other applications.

2. Inner Track: Of web depth indicated, and as follows:
a. Minimum Base-Metal Thickness: 0.0966 inch (2.45 mm).
b. Flange Width: Equal to sum of outer deflection track flange width plus 1 inch (25
mm).
CEILING JOIST FRAMING

Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths indicated,
punched with enlarged service holes, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0966 inch (2.45 mm).
2. Flange Width: 1-5/8 inches (41 mm), minimum.
FRAMING ACCESSORIES

Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural
Grade, Type H, metallic coated, of same grade and coating weight used for framing members.

Provide accessories of manufacturer's standard thickness and configuration, unless otherwise
indicated, as follows:

1. Supplementary framing.
2. Bracing, bridging, and solid blocking.
3. Web stiffeners.
4. Anchor clips.
5. End clips.
6. Foundation clips.
7. Gusset plates.
8. Stud kickers, knee braces, and girts.
9. Joist hangers and end closures.
10. Hole reinforcing plates.
11. Backer plates.
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2.7

ANCHORS, CLIPS, AND FASTENERS

A.  Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to
ASTM A 123/A 123M.

B.  Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain,
without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488
conducted by a qualified independent testing agency.

C.  Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10
times design load, as determined by testing per ASTM E 1190 conducted by a qualified
independent testing agency.

D. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping
steel drill screws.

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

E.  Welding Electrodes: Comply with AWS standards.

2.8 MISCELLANEOUS MATERIALS

A.  Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035.

B.  Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.
Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for
placement and hydration.

C.  Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, portland cement, shrinkage-compensating agents, and
plasticizing and water-reducing agents, complying with ASTM C 1107, with fluid consistency
and 30-minute working time.

D.  Shims: Load bearing, high-density multimonomer plastic, nonleaching.

E.  Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from
manufacturer's standard widths to match width of bottom track or rim track members.

2.9 FABRICATION

A.  Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AISI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.
2. Cut framing members by sawing or shearing; do not torch cut.
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B.

C.

3. Fasten cold-formed metal framing members by welding, screw fastening, clinch
fastening, or riveting as standard with fabricator. Wire tying of framing members is not
permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and
quality of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, with screw
penetrating joined members by not less than three exposed screw threads.

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

Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection
stresses. Lift fabricated assemblies to prevent damage or permanent distortion.

Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum
allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch (3 mm)
from plan location. Cumulative error shall not exceed minimum fastening requirements
of sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-
square tolerance of 1/8 inch (3 mm).

PART 3 - EXECUTION

3.1

3.2

A.

A.

B.

C.

EXAMINATION

Examine supporting substrates and abutting structural framing for compliance with
requirements for installation tolerances and other conditions affecting performance.

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

PREPARATION

Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

After applying sprayed fire-resistive materials, remove only as much of these materials as
needed to complete installation of cold-formed framing without reducing thickness of fire-
resistive materials below that are required to obtain fire-resistance rating indicated. Protect
remaining fire-resistive materials from damage.

Install load bearing shims or grout between the underside of wall bottom track or rim track and
the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface
on supporting concrete or masonry construction.
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3.3

Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of
foundation wall or slab at stud or joist locations.

INSTALLATION, GENERAL

Cold-formed metal framing may be shop or field fabricated for installation, or it may be field
assembled.

Install cold-formed metal framing according to AISI's “Standard for Cold-Formed Steel
Framing - General Provisions" and to manufacturer's written instructions unless more stringent
requirements are indicated.

Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting
structure.

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush,
even, true-to-line joints with maximum variation in plane and true position between
fabricated panels not exceeding 1/16 inch (1.6 mm).

Install cold-formed metal framing and accessories plumb, square, and true to line, and with
connections securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed metal framing members by welding, screw fastening, clinch
fastening, or riveting. Wire tying of framing members is not permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and
quality of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, and
complying with requirements for spacing, edge distances, and screw penetration.

Install framing members in one-piece lengths unless splice connections are indicated for track
or tension members.

Install temporary bracing and supports to secure framing and support loads comparable in
intensity to those for which structure was designed. Maintain braces and supports in place,
undisturbed, until entire integrated supporting structure has been completed and permanent
connections to framing are secured.

Do not bridge building expansion and control joints with cold-formed metal framing.
Independently frame both sides of joints.

Install insulation, specified in Division 7 Section "Building Insulation,” in built-up exterior
framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are
inaccessible on completion of framing work.

Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard
punched openings.
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3.4

Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from
plan location. Cumulative error shall not exceed minimum fastening requirements of
sheathing or other finishing materials.

LOAD-BEARING WALL INSTALLATION

Install continuous top and bottom tracks sized to match studs. Align tracks accurately and
securely anchor at corners and ends, and at spacings as follows:

1. Anchor Spacing: 32 inches (813 mm).

Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 mm)
between the end of wall framing member and the web of track. Fasten both flanges of studs to
top and bottom tracks. Space studs as follows:

1. Stud Spacing: 16 inches (406 mm).

Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar configurations.

Align studs vertically where floor framing interrupts wall-framing continuity. Where studs
cannot be aligned, continuously reinforce track to transfer loads.

Align floor and roof framing over studs. Where framing cannot be aligned, continuously
reinforce track to transfer loads.

Anchor studs abutting structural columns or walls, including masonry walls, to supporting
structure as indicated.

Install headers over wall openings wider than stud spacing. Locate headers above openings as
indicated. Fabricate headers of compound shapes indicated or required to transfer load to
supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates.

1. Frame wall openings with not less than a double stud at each jamb of frame as indicated
on Shop Drawings. Fasten jamb members together to uniformly distribute loads.

2. Install runner tracks and jack studs above and below wall openings. Anchor tracks to
jamb studs with clip angles or by welding, and space jack studs same as full-height wall
studs.

Install supplementary framing, blocking, and bracing in stud framing indicated to support
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring
attachment to framing.
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1. If type of supplementary support is not indicated, comply with stud manufacturer's
written recommendations and industry standards in each case, considering weight or load
resulting from item supported.

Install horizontal bridging in stud system, spaced 48 inches (1220 mm). Fasten at each stud
intersection.

1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs with a minimum of 2 screws into each flange of the clip angle for framing
members up to 6 inches (150 mm) deep.

J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to
reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of
bracing and anchor to structure.

K.  Install miscellaneous framing and connections, including supplementary framing, web
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and
stable wall-framing system.

3.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure as indicated.

B.  Fasten both flanges of studs to top and bottom track, unless otherwise indicated. Space studs as
follows:

1. Stud Spacing: 16 inches (406 mm).

C.  Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar requirements.

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.

1. Install double deep-leg deflection tracks and anchor outer track to building structure.

E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not
more than 48 inches (1220 mm) apart. Fasten at each stud intersection.

1. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs.

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable
wall-framing system.
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3.6

3.7

FIELD QUALITY CONTROL

Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Field and shop welds will be subject to testing and inspecting.
Testing agency will report test results promptly and in writing to Contractor and Architect.

Remove and replace work where test results indicate that it does not comply with specified
requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

REPAIRS AND PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and
manufacturer's written instructions.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer, that ensure that cold-formed metal framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION 05400
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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 overhead doors.
2. Steel framing and supports for applications where framing and supports are not specified
in other Sections.
3. Steel weld plates and angles for casting into concrete not specified in other Sections.
4. Structural-steel door frames.
5. Miscellaneous steel trim including steel edgings and loading-dock edge angles.
6. Metal bollards.
B. Products furnished, but not installed, under this Section include the following:
1. Loose steel lintels.
2. Anchor bolts, steel pipe sleeves, and wedge-type inserts indicated to be cast into concrete
or built into unit masonry.
C.  Related Sections include the following:
1. Division 3 Section "Cast-in-Place Concrete” for installing anchor bolts, steel pipe
sleeves, wedge-type inserts and other items indicated to be cast into concrete.
2. Division 4 Section "Unit Masonry Assemblies™ for installing loose lintels, anchor bolts,
and other items indicated to be built into unit masonry.
1.3 PERFORMANCE REQUIREMENTS
A.  Thermal Movements: Provide exterior metal fabrications that allow for thermal movements
resulting from the following maximum change (range) in ambient and surface temperatures by
preventing buckling, opening of joints, overstressing of components, failure of connections, and
other detrimental effects. Base engineering calculation on surface temperatures of materials due
to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.
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14 SUBMITTALS

A.  Product Data: For the following:

1. Paint products.
2. Grout.

B.  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.

C.  Mill Certificates: Signed by manufacturers certifying that products furnished comply with
requirements.

D.  Welding certificates.

E.  Qualification Data: For professional engineer.

15 QUALITY ASSURANCE
A.  Welding: Qualify procedures and personnel according to the following:

AWS D1.1, "Structural Welding Code--Steel."

AWS D1.2, "Structural Welding Code--Aluminum."
AWS DL1.3, "Structural Welding Code--Sheet Steel."
AWS DL1.6, "Structural Welding Code--Stainless Steel."

rPonNPE

1.6 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.

1.7 COORDINATION

A. Coordinate installation of anchorages for metal fabrications. Furnish setting drawings,
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor
bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver
such items to Project site in time for installation.
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B.

Coordinate installation of steel weld plates and angles for casting into 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 MANUFACTURERS
A. 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. Products:  Subject to compliance with requirements, provide one of the products
specified.

3. 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.

4. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.2 METALS, GENERAL
A. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide materials
without seam marks, roller marks, rolled trade names, or blemishes.
2.3 FERROUS METALS
A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
C.  Steel Tubing: ASTM A 500, cold-formed steel tubing.
D.  Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is
indicated or required by structural loads.
2.4 FASTENERS
A.  General: Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior
walls. Provide stainless-steel fasteners for fastening aluminum. Select fasteners for type, grade,
and class required.
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2.5

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M,
Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat
washers.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, nuts and,
where indicated, flat washers; ASTM F 593 (ASTM F 738M) for bolts and ASTM F 594
(ASTM F 836M) for nuts, Alloy Group 1 (Al).

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).

Plain Washers: Round, ASME B18.22.1 (ASME B18.22M).

Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).

Cast-in-Place Anchors in Concrete: Anchors capable of sustaining, without failure, a load equal
to four times the load imposed, as determined by testing according to ASTM E 488, conducted
by a qualified independent testing agency.

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47TM
malleable iron or ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as
needed, hot-dip galvanized per ASTM A 153/A 153M.

Expansion Anchors: Anchor bolt and sleeve assembly with capability to 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 (Al) 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 to AWS specifications for metal alloy
welded.

Shop Primers: Provide primers that comply with Division 9 painting Sections.
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2.6

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).
2. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with
topcoat.

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).
2. Available Products:

a. Benjamin Moore & Co.; Epoxy Zinc-Rich Primer CM18/19.
b. Carboline Company; Carbozinc 621.
C. ICI Devoe Coatings; Catha-Coat 313.

Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel,
complying with SSPC-Paint 20.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with
ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.

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 to a radius of
approximately 1/32 inch (1 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.
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2.7

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.

Obtain fusion without undercut or overlap.

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.

wmn

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.

1. Where units are indicated to be cast into concrete or built into masonry, equip with
integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a
minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches
(200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise
indicated.

MISCELLANEOUS 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.

Fabricate supports for operable partitions from continuous steel beams of sizes indicated with
attached bearing plates, anchors, and braces as indicated. Drill bottom flanges of beams to
receive partition track hanger rods; locate holes where indicated on operable partition Shop
Drawings.

Galvanize miscellaneous framing and supports where indicated.
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E. Prime miscellaneous framing and supports with zinc-rich primer where indicated.
2.8 LOOSE STEEL LINTELS
A.  Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and
recesses in masonry walls and partitions at locations indicated. Weld adjoining members
together to form a single unit where indicated.
B.  Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span
but not less than 8 inches (200 mm), unless otherwise indicated.
C.  Galvanize loose steel lintels located in exterior walls.
2.9 STEEL WELD PLATES AND ANGLES
A.  Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with not less than two
integrally welded steel strap anchors for embedding in concrete.
2.10 STRUCTURAL-STEEL DOOR FRAMES
A.  Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to
dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel
channel stops, unless otherwise indicated. Plug-weld built-up members and continuously weld
exposed joints. Secure removable stops to frame with countersunk machine screws, uniformly
spaced at not more than 10 inches (250 mm) o.c. Reinforce frames and drill and tap as
necessary to accept finish hardware.
1. Provide with integrally welded steel strap anchors for securing door frames into adjoining
concrete or masonry.
B.  Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for
anchoring frame to floor with expansion shields and bolts.
C.  Galvanize exterior steel frames and interior steel frames, where indicated.
D.  Prime exterior steel frames and interior steel frames, where indicated with zinc-rich primer.
2.11 MISCELLANEOUS STEEL TRIM
A.  Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown
with continuously welded joints and smooth exposed edges. Miter corners and use concealed
field splices where possible.
B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work.
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2.12

2.13

2.14

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry
construction.

Galvanize exterior miscellaneous steel trim and interior miscellaneous steel trim, where
indicated.

Prime exterior miscellaneous steel trim and interior miscellaneous steel trim, where indicated
with zinc-rich primer.

METAL BOLLARDS

Fabricate metal bollards from Schedule 40 steel pipe.

Fabricate bollards with 3/8-inch- (9.5-mm-) thick steel baseplates for bolting to concrete slab.
Drill baseplates at all 4 corners for 3/4-inch (19-mm) anchor bolts.

1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb
alignment of bollards.

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

Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed
below:

1. ASTM A 123/A 123M, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.

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. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Primer: SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning."”
2. 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 to 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.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
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2.15

A.

B.

C.

D.

E.

2.16

A

B.

C.

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.

Dull Satin Finish: No. 6.

When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter
and leave surfaces chemically clean.

ALUMINUM FINISHES

Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

As-Fabricated Finish: AA-M10 (Mechanical Finish: as fabricated, unspecified).

Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular as fabricated;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, clear coating
0.018 mm or thicker) complying with AAMA 611.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL
A.  Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and
levels.
B.  Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.
C. Field Welding: Comply with the following requirements:
1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
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3.2

3.3

3.4

3.5

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.

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.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into 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.
INSTALLING PREFABRICATED BUILDING COLUMNS

Install prefabricated building columns to comply with AISC's "Specification for Structural Steel
Buildings Allowable Stress Design and Plastic Design with Commentary" and with
requirements applicable to listing and labeling for fire-resistance rating indicated.
INSTALLING METAL BOLLARDS

Anchor bollards to existing construction with expansion anchors. Provide four 3/4-inch (19-
mm) bolts at each bollard, unless otherwise indicated.

1. Embed anchor bolts at least 4 inches (100 mm) in concrete.
Fill bollards solidly with concrete, mounding top surface to shed water.

1. Do not fill removable bollards with concrete.

ADJUSTING AND CLEANING

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.

Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Division 9 painting Sections.

Missouri Department of Transportation: Warehouse Renovation Phase | 05500 - 10
Project #800160-040 October 2009



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 07210 - BUILDING INSULATION

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. Concealed building insulation.
2. Vapor retarders.
B.  Related Sections include the following:
1. Division 9 Section "Gypsum Board Assemblies for installation in metal-framed
assemblies of insulation specified by referencing this Section.
1.3 DEFINITIONS
A.  Mineral-Fiber Insulation: Insulation composed of rock-wool fibers, slag-wool fibers, or glass
fibers; produced in boards and blanket with latter formed into batts (flat-cut lengths) or rolls.
1.4 PERFORMANCE REQUIREMENTS
A.  Plenum Rating: Provide glass-fiber insulation where indicated in ceiling plenums whose test
performance is rated as follows for use in plenums as determined by testing identical products
per "Erosion Test" and "Mold Growth and Humidity Test" described in UL 181, or on
comparable tests from another standard acceptable to authorities having jurisdiction.

1. Erosion Test Results: Insulation shows no visible evidence of cracking, flaking, peeling,
or delamination of interior surface of duct assembly, after testing for 4 hours at 2500-fpm
(13-m/s) air velocity.

2. Mold Growth and Humidity Test Results: Insulation shows no evidence of mold growth,
delamination, or other deterioration due to the effects of high humidity, after inoculation
with Chaetomium globosium on all surfaces and storing for 60 days at 100 percent
relative humidity in the dark.

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

C.

D.

1.6

A.

B.

1.7

A.

B.

Samples for Verification: Full-size units for each type of exposed insulation indicated.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency for insulation products.

Research/Evaluation Reports: For foam-plastic insulation.

QUALITY ASSURANCE

Source Limitations: Obtain each type of building insulation through one source from a single
manufacturer.

Fire-Test-Response Characteristics: Provide insulation 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. ldentify materials with appropriate markings of applicable testing and inspecting
agency.

1. Surface-Burning Characteristics: ASTM E 84.
2. Fire-Resistance Ratings: ASTM E 119.
3. Combustion Characteristics: ASTM E 136.

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.

Protect plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

2. Protect against ignition at all times. Do not deliver plastic insulating materials to Project
site before installation time.

3. Complete installation and concealment of plastic materials as rapidly as possible in each
area of construction.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.
2. Products:  Subject to compliance with requirements, provide one of the products
specified.
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2.2

2.3

3. 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.

4. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

GLASS-FIBER BLANKET INSULATION
Available Manufacturers:

CertainTeed Corporation.
Guardian Fiberglass, Inc.
Johns Manville.

Knauf Fiber Glass.
Owens Corning.

orwdE

Unfaced, Glass-Fiber Blanket Insulation. ASTM C 665, Type | (blankets without membrane
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25
and 50, respectively; passing ASTM E 136 for combustion characteristics.

Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type Il (blankets with reflective
membrane facing), Class A (membrane-faced surface with a flame-spread index of 25 or less);
Category 1 (membrane is a vapor barrier), faced with foil-scrim-kraft, foil-scrim, or
polypropylene-scrim-kraft vapor-retarder membrane on 1 face.

Where glass-fiber blanket insulation is indicated by the following thicknesses, provide blankets
in batt or roll form with thermal resistances indicated:

1. 3-1/2 inches (89 mm) thick with a thermal resistance of [11 deg F x h x sg. ft./Btu at 75
deg F (1.9 K x sq. m/W at 24 deg C)] [13 deg F x h x sqg. ft./Btu at 75 deg F (2.3 K x
sg. m/W at 24 deg C)].

2. 3-5/8 inches (92 mm) thick with a thermal resistance of 11 deg F x h x sg. ft./Btu at 75
deg F (1.9 K x sq. m/W at 24 deg C).

3. 5-1/2 inches (140 mm) thick with a thermal resistance of 21 deg F x h x sq. ft./Btu at 75
deg F (3.7 K x sq. m/W at 24 deg C).

4. 6-1/2 inches (165 mm) thick with a thermal resistance of 19 deg F x h x sqg. ft./Btu at 75
deg F (3.3 K x sg. m/W at 24 deg C).

AUXILIARY INSULATING MATERIALS

Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by insulation
manufacturers for sealing joints and penetrations in vapor-retarder facings.

Adhesive for Bonding Insulation: Product with demonstrated capability to bond insulation
securely to substrates indicated without damaging insulation and substrates.
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A

INSULATION FASTENERS

Insulation Anchors, Spacers, Washers and standoff to match existing construction.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

A

A.

A.

D.

A.

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with requirements of
Sections in which substrates and related work are specified and for other conditions affecting
performance.

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

PREPARATION

Clean substrates of substances harmful to insulation or vapor retarders, including removing
projections capable of puncturing vapor retarders or of interfering with insulation attachment.

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
application indicated.

Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any
time to ice, rain, and snow.

Extend insulation in thickness indicated to envelop entire area to be insulated. Cut and fit
tightly around obstructions and fill voids with insulation. Remove projections that interfere
with placement.

Water-Piping Coordination: If water piping is located within insulated exterior walls,
coordinate location of piping to ensure that it is placed on warm side of insulation and insulation
encapsulates piping.

For preformed insulating units, provide sizes to fit applications indicated and selected from
manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units
to produce thickness indicated unless multiple layers are otherwise shown or required to 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.
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3.5

3.6

3.7

Seal joints between foam-plastic insulation units by applying adhesive, mastic, or sealant to
edges of each unit to form a tight seal as units are shoved into place. Fill voids in completed
installation with adhesive, mastic, or sealant as recommended by insulation manufacturer.

Set vapor-retarder-faced units with vapor retarder to warm side of construction, unless
otherwise indicated.

1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to
surrounding construction to ensure airtight installation.

Install mineral-fiber insulation in cavities formed by framing members according to the
following requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members. If
more than one length is required to fill cavity, provide lengths that will produce a snug fit
between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures.

4. Install eave ventilation troughs between roof framing members in insulated attic spaces at
vented eaves.

5. 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.

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).

INSTALLATION OF INSULATION IN CEILINGS FOR SOUND ATTENUATION

Install 3-inch- (76-mm-) thick, unfaced glass-fiber blanket insulation over suspended ceilings at
partitions in a width that extends insulation 48 inches (1219 mm) on either side of partition.
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.

INSULATION SCHEDULE

Insulation Type 1: Unfaced, glass-fiber blanket insulation.

Insulation Type 2: Faced, glass-fiber blanket insulation.

END OF SECTION 07210
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SECTION 07412 - METAL WALL PANELS

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. Factory-formed and field-assembled, exposed-fastener, lap-seam metal wall panels.
B.  Related Sections include the following:
1. Division 5 Section "Cold-Formed Metal Framing" for secondary support framing
supporting metal wall panels.
2. Division 7 Section "Sheet Metal Flashing and Trim" for flashings and other sheet metal
work not part of metal wall panel assemblies.
3. Division 7 Section "Joint Sealants" for field-applied sealants not otherwise specified in
this Section.
1.3 DEFINITIONS
A.  Metal Wall Panel Assembly: Metal wall panels, attachment system components, miscellaneous
metal framing, thermal insulation, and accessories necessary for a complete weathertight
system.
B.  Steel Sheet Thickness: Minimum thickness of base metal without metallic coatings or painted
finishes.
1.4 PERFORMANCE REQUIREMENTS
A. General: Provide metal wall panel assemblies that comply with performance requirements
specified as determined by testing manufacturers' standard assemblies similar to those indicated
for this Project, by a qualified testing and inspecting agency.
B.  Air Infiltration: Air leakage through assembly of not more than 0.06 cfm/sqg. ft. (0.3 L/s per sq.
m) of wall area when tested according to ASTM E 283 at a static-air-pressure difference of 6.24
Ibf/sq. ft. (300 Pa).
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Water Penetration: No water penetration when tested according to ASTM E 331 at a minimum
differential pressure of 20 percent of inward-acting, wind-load design pressure of not less than
6.24 Ibf/sqg. ft. (300 Pa) and not more than 12 Ibf/sq. ft. (575 Pa).

Water Absorption: Maximum 1.0 percent absorption rate by volume when tested according to
ASTM C 209.

Structural Performance: Provide metal wall panel assemblies capable of withstanding the
effects of gravity loads and the following loads and stresses within limits and under conditions
indicated, based on testing according to ASTM E 1592:

1. Wind Loads: Determine loads based on the following minimum design wind pressures:
a. Uniform pressure of 12 Ibf/sg. ft., acting inward or outward.

2. Deflection Limits: Engineer metal wall panel assemblies to withstand test pressures with
deflection no greater than 1/240 of the span and no evidence of material failure, structural
distress, or permanent deformation exceeding 0.2 percent of the clear span.

a. Test Pressures: 150 percent of inward and outward wind-load design pressures.

Seismic Performance: Provide metal wall panel assemblies capable of withstanding the effects
of earthquake motions determined according to ASCE 7, "Minimum Design Loads for
Buildings and Other Structures™: Section 9, "Earthquake Loads.".

Thermal Movements: Provide metal wall panel assemblies 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 joint sealants,
failure of connections, and other detrimental effects. Base engineering calculation on surface
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.
SUBMITTALS

Product Data: Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each type of metal wall panel and accessory.

Shop Drawings: Show fabrication and installation layouts of metal wall panels; details of edge
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings,
closures, and accessories; and special details. Distinguish between factory- and field-assembled
work.

1. Accessories: Include details of the following items, at a scale of not less than 1-1/2
inches per 12 inches (1:10):

a. Flashing and trim.
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2. 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.

C.  Samples for Initial Selection: For each type of metal wall panel indicated with factory-applied
color finishes.

1. Include similar Samples of trim and accessories involving color selection.
2. Include manufacturer's color charts consisting of strips of cured sealants showing the full
range of colors available for each sealant exposed to view.

D.  Samples for Verification: For each type of exposed finish required, prepared on Samples of size
indicated below.

1. Metal Wall Panels: 12 inches (300 mm) long by actual panel width. Include fasteners,
closures, and other metal wall panel accessories.

2. Trim and Closures: 12 inches (300 mm) long. Include fasteners and other exposed

accessories.

Vapor Retarders: 6-inch- (150-mm-) square Samples.

Accessories: 12-inch- (300-mm-) long Samples for each type of accessory.

Exposed Gaskets: 12 inches (300 mm) long.

Exposed Sealants: For each type and color of joint sealant required. Install joint sealants

in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of

material matching the appearance of metal wall panels adjacent to joint sealants.

IS

E. Qualification Data: For Installer.
F. Material Certificates: For thermal insulation, signed by manufacturers.
G.  Compatibility and Adhesion Test Reports: From sealant manufacturer indicating the following:
1. Materials forming joint substrates and joint sealant backings have been tested for
compatibility and adhesion with joint sealants.
2. Interpretation of test results and written recommendations for primers and substrate
preparation needed for adhesion.

H.  Field quality-control test reports.

l. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for the following:

1. Metal Wall Panels: Include reports for air infiltration, water penetration, and structural
performance.

J. Maintenance Data: For metal wall panels to include in maintenance manuals.

K. Warranties: Special warranties specified in this Section.
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QUALITY ASSURANCE
Installer Qualifications: An employer of workers trained and approved by manufacturer.

Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated, as
documented according to ASTM E 548.

Source Limitations: Obtain each type of metal wall panel through one source from a single
manufacturer.

Product Options: Drawings indicate size, profiles, and dimensional requirements of metal wall
panels and are based on the specific system indicated. Refer to Division 1 Section "Product
Requirements."

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with
Architect's approval. If modifications are proposed, submit comprehensive explanatory
data to Architect for review.

Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant manufacturers,
for testing indicated below, samples of materials that will contact or affect joint sealants.

1. Use manufacturer's standard test methods to determine whether priming and other
specific joint preparation techniques are required to obtain rapid, optimum adhesion of
joint sealants to joint substrates.

a. Perform tests under environmental conditions replicating those that will exist
during installation.

2. Submit no fewer than nine pieces of each type of material, including joint substrates,

shims, joint-sealant backings, secondary seals, and miscellaneous materials.

Schedule sufficient time for testing and analyzing results to prevent delaying the Work.

4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for
corrective measures, including the use of specially formulated primers.

w

Fire-Resistance Ratings: Where indicated, provide metal wall panels identical to those of
assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting agency
acceptable to authorities having jurisdiction.

1. Combustion Characteristics: ASTM E 136.

2. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance
Directory” or from the listings of another testing and inspecting agency.

3. Metal wall panels shall be identified with appropriate markings of applicable testing and
inspecting agency.

Surface-Burning Characteristics: Provide insulated metal wall panels having insulation-core
materials with the following surface-burning characteristics as determined by testing identical
products per ASTME 84 by UL or another testing and inspecting agency acceptable to
authorities having jurisdiction:

1. Flame-Spread Index: 25 or less, unless otherwise indicated.
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2. Smoke-Developed Index: 450 or less, unless otherwise indicated.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination.” Review methods and procedures
related to metal wall panel assemblies including, but not limited to, the following:

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency
representative, metal wall panel Installer, metal wall panel manufacturer's representative,
structural-support Installer, and installers whose work interfaces with or affects metal
wall panels including installers of doors, windows, and louvers.

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

3. Review methods and procedures related to metal wall panel installation, including
manufacturer's written instructions.

4. Examine support conditions for compliance with requirements, including alignment
between and attachment to structural members.

5. Review flashings, special siding details, wall penetrations, openings, and condition of
other construction that will affect metal wall panels.

6. Review governing regulations and requirements for insurance, certificates, and testing
and inspecting if applicable.

7. Review temporary protection requirements for metal wall panel assembly during and

after installation.

Review wall panel observation and repair procedures after metal wall panel installation.

9. Document proceedings, including corrective measures and actions required, and furnish
copy of record to each participant.

oo

DELIVERY, STORAGE, AND HANDLING

Deliver components, sheets, metal wall panels, and other manufactured items so as not to be
damaged or deformed. Package metal wall panels for protection during transportation and
handling.

Unload, store, and erect metal wall panels in a manner to prevent bending, warping, twisting,
and surface damage.

Stack metal wall panels horizontally on platforms or pallets, covered with suitable weathertight
and ventilated covering. Store metal wall panels to ensure dryness, with positive slope for
drainage of water. Do not store metal wall panels in contact with other materials that might
cause staining, denting, or other surface damage.

Protect strippable protective covering on metal wall panels from exposure to sunlight and high
humidity, except to extent necessary for period of metal wall panel installation.

Protect foam-plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

2. Protect against ignition at all times. Do not deliver foam-plastic insulation materials to
Project site before installation time.
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3. Complete installation and concealment of plastic materials as rapidly as possible in each
area of construction.

PROJECT CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit assembly of metal wall panels to be performed according to manufacturers'
written instructions and warranty requirements.

Field Measurements: Verify locations of structural members and wall opening dimensions by
field measurements before metal wall panel fabrication and indicate measurements on Shop
Drawings.

1. Established Dimensions: Where field measurements cannot be made without delaying
the Work, either establish framing and opening dimensions and proceed with fabricating
metal wall panels without field measurements, or allow for field trimming of panels.
Coordinate wall construction to ensure that actual building dimensions, locations of
structural members, and openings correspond to established dimensions.

COORDINATION
Coordinate metal wall panel assemblies with rain drainage work, flashing, trim, and
construction of girts, studs, soffits, and other adjoining work to provide a leakproof, secure, and
noncorrosive installation.
WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of metal wall panel assemblies that fail in materials or workmanship within
specified warranty period.
1. Failures include, but are not limited to, the following:

a. Structural failures, including rupturing, cracking, or puncturing.

b. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.

2. Warranty Period: Two years from date of Substantial Completion.
Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer
agrees to repair finish or replace metal wall panels that show evidence of deterioration of
factory-applied finishes within specified warranty period.

1. Siliconized Polyester Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 15 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 2 rating when tested according to ASTM D 4214.
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C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.
2. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Hunter units when tested according to ASTM D 2244,
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.
3. Finish Warranty Period: 20 years from date of Substantial Completion.
Special Weathertightness Warranty: Manufacturer's standard form in which manufacturer
agrees to repair or replace metal wall panel assemblies that fail to remain weathertight,

including leaks, within specified warranty period.

1. Weathertight Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply for
product selection:

1. Available Products: Subject to 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.

3. Available Manufacturers:  Subject to compliance 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.

5. Basis-of-Design Products: The design for each metal wall panel specified is based on the
product named. Subject to compliance with requirements, provide either the named
product or a comparable product by one of the other manufacturers specified.

2.2 PANEL MATERIALS
A.  Metallic-Coated Steel Sheet Prepainted with Coil Coating: 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. Surface: Match existing finish.

3. Exposed Finishes: Match existing.

4. Concealed Finish: Match Existing.
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B.  Panel Sealants:

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound
sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic,
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

2. Joint Sealant: ASTM C 920; elastomeric polyurethane, polysulfide, or silicone sealant;
of type, grade, class, and use classifications required to seal joints in metal wall panels
and remain weathertight; and as recommended in writing by metal wall panel
manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311.

2.3 THERMAL INSULATION FOR FIELD-ASSEMBLED METAL WALL PANELS

A.  Refer to Division 7 Section "Building Insulation."

B.  Metal Building Insulation: ASTM C 991, Type Il, glass-fiber-blanket insulation; 0.5-1b/cu. ft.
(8-kg/cu. m) density; 2-inch- (50-mm-) wide, continuous, vapor-tight edge tabs; and with a
flame-spread index of 25 or less.

C.  Vapor-Retarder Facing: ASTM C 1136, with permeance not greater than 0.02 perm (1.15 ng/Pa
X $ X sg. m) when tested according to ASTM E 96, Desiccant Method:

1. Composition: Polypropylene faced, scrim reinforced, and kraft-paper backing.

2. Available Manufacturers:

a. CGl Silvercote, Inc.
b. Lamtec Corporation.
C. Mizell Bros. Co.

D.  Retainer Strips: 0.019-inch- (0.5-mm-) thick, formed, galvanized steel or PVC retainer clips
colored to match insulation facing.

2.4 MISCELLANEOUS METAL FRAMING

A.  Steel Sheet Components, General: Complying with ASTM C 645 requirements for metal and
with manufacturer's standard corrosion-resistant zinc coating.

B.  Subgirts: C- or Z-shaped sections fabricated from 0.0598-inch (1.5-mm) bare steel thickness,
shop-painted, cold-formed, metallic-coated steel sheet.

C.  Zee Clips: 0.079-inch (2.0-mm) bare steel thickness, cold-formed, galvanized steel sheet.

D. Base or Sill Angles: 0.079-inch (2.0-mm) bare steel thickness, cold-formed, galvanized steel
sheet.

E.  Cold-Rolled Furring Channels: 0.0538-inch (1.37-mm) bare steel thickness, with minimum 1/2-
inch- (13-mm-) wide flange.
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Depth: As indicated.

2. Furring Brackets: Adjustable, corrugated-edge type of steel sheet with minimum bare
steel thickness of 0.0312 inch (0.79 mm).

3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (1.59-

mm-) diameter wire, or double strand of 0.0475-inch- (1.21-mm-) diameter wire.

Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall
attachment flange of 7/8 inch (22 mm), minimum bare metal thickness of 0.0179 inch (0.45
mm), and depth required to fit insulation thickness indicated.

Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, and
other properties required to fasten steel members to substrates.

MISCELLANEOUS MATERIALS

Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and
other suitable fasteners designed to withstand design loads. Provide exposed fasteners with
heads matching color of metal wall panels by means of plastic caps or factory-applied coating.

1. Fasteners for Wall Panels: Self-drilling or self-tapping, zinc-plated, hex-head carbon-
steel screws, with a stainless-steel cap or zinc-aluminum-alloy head and EPDM or
neoprene sealing washer.

EXPOSED-FASTENER, LAP-SEAM METAL WALL PANELS

General: Provide factory-formed metal wall panels designed to be field assembled by lapping
side edges of adjacent panels and mechanically attaching panels to supports using exposed
fasteners in side laps. Include accessories required for weathertight installation.

Vee-Rib-Profile, Exposed-Fastener Metal Wall Panels: Formed with raised, VV-shaped ribs and
recesses that are approximately same size, evenly spaced across panel width, and with rib/recess
sides angled at approximately 45 degrees.

1. Basis-of-Design Product: Match Existing by a comparable product of one of the
following:
2. Available Manufacturers:

BHP Steel Building Products USA Inc.
CENTRIA Architectural Systems.
Copper Sales Inc.

Custom Panel Industries, LLC.

Fabral, Inc.

Flexospan Steel Buildings, Inc.
Industrial Building Panels, Inc.

MBCI; Div. of NCI Building Systems.
McElroy Metal, Inc.

Metal Sales Manufacturing Corporation.
Morin Corporation; a Metecno Group Company.

AT T SQ@h® o0 o
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l. Reynolds Metals Company.
m. United Steel Deck, Inc.; Subsidiary of Bouras Industries, Inc.

3. Material: Zinc-coated (galvanized) steel sheet, match existing thickness.

a. Exterior Finish: match existing.
b. Color: match existing.

Rib Spacing: match existing.
Panel Coverage: match existing.
Panel Height: match existing.

o o~

ACCESSORIES

Wall Panel Accessories: Provide components required for a complete metal wall panel
assembly including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants,
gaskets, fillers, closure strips, and similar items. Match material and finish of metal wall panels,
unless otherwise indicated.

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal wall
panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure
strips; cut or premolded to match metal wall panel profile. Provide closure strips where
indicated or necessary to ensure weathertight construction.

Flashing and Trim: Formed from 0.0179-inch- (0.45-mm-) thick, zinc-coated (galvanized) steel
sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating. Provide flashing
and trim as required to seal against weather and to provide finished appearance. Locations
include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings,
rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same
finish system as adjacent metal wall panels.

FABRICATION

General: Fabricate and finish metal wall panels and accessories at the factory to greatest extent
possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated
performance requirements demonstrated by laboratory testing. Comply with indicated profiles
and with dimensional and structural requirements.

1. Form panel lines, breaks, and angles to be sharp and true, with surfaces free from warp
and buckle.

2. Fabricate wall panels with panel stiffeners as required to maintain fabrication tolerances
and to withstand design loads.
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Fabricate metal wall panels in a manner that eliminates condensation on interior side of panel
and with joints between panels designed to form weathertight seals.

Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full
length of panel.

Where indicated, fabricate metal wall panel joints with factory-installed captive gaskets or
separator strips that provide a tight seal and prevent metal-to-metal contact, in a manner that
will minimize noise from movements within panel assembly.

Sheet Metal Accessories: Fabricate flashing and trim to comply with recommendations in
SMACNA's "Architectural Sheet Metal Manual” that apply to the design, dimensions, metal,
and other characteristics of item indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling,
and tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams
and seal with epoxy seam sealer. Rivet joints for additional strength.

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder.

4. Sealed Joints: Form nonexpansion but movable joints in metal to accommodate
elastomeric sealant to comply with SMACNA standards.

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not
allowed on faces of accessories exposed to view.

6. Fabricate cleats and attachment devices from same material as accessory being anchored
or from compatible, noncorrosive metal recommended by metal wall panel manufacturer.

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or
metal wall panel manufacturer for application but not less than thickness of metal
being secured.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

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. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal wall panel supports, and other conditions
affecting performance of work.

1. Examine primary and secondary wall framing to verify that girts, angles, channels, studs,
and other structural panel support members and anchorage have been installed within
alignment tolerances required by metal wall panel manufacturer.

2. Examine solid wall sheathing to verify that sheathing joints are supported by framing or
blocking and that installation is within flatness tolerances required by metal wall panel
manufacturer.

3. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.

B.  Examine roughing-in for components and systems penetrating metal wall panels to verify actual
locations of penetrations relative to seam locations of metal wall panels before metal wall panel
installation.

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

3.2 PREPARATION

A.  Clean substrates of substances harmful to insulation, including removing projections capable of
interfering with insulation attachment.

B. Install flashings and other sheet metal to comply with requirements specified in Division 7
Section "Sheet Metal Flashing and Trim."

C. Install fasciae and copings to comply with requirements specified in Division 7 Section "Sheet
Metal Flashing and Trim."

D.  Miscellaneous Framing: Install subgirts, base angles, sills, furring, and other miscellaneous
wall panel support members and anchorage according to ASTM C 754 and metal wall panel
manufacturer's written recommendations.

3.3 METAL WALL PANEL INSTALLATION, GENERAL

A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings.
Install panels perpendicular to girts and subgirts, unless otherwise indicated. Anchor metal wall
panels and other components of the Work securely in place, with provisions for thermal and
structural movement.

1. Field cutting of metal wall panels by torch is not permitted.

2. Shim or otherwise plumb substrates receiving metal wall panels.
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3. Rigidly fasten base end of metal wall panels and allow eave end free movement due to
thermal expansion and contraction. Predrill panels.

4, Flash and seal metal wall panels with weather closures at eaves, rakes, and at perimeter

of all openings. Fasten with self-tapping screws. Do not begin installation until weather

barrier and flashings that will be concealed by metal wall panels are installed.

Install screw fasteners in predrilled holes.

Locate and space fastenings in uniform vertical and horizontal alignment.

Install flashing and trim as metal wall panel work proceeds.

Locate panel splices over, but not attached to, structural supports. Stagger panel splices

and end laps to avoid a four-panel lap splice condition.

9. Apply elastomeric sealant continuously between metal base channel (sill angle) and
concrete, and elsewhere as indicated or, if not indicated, as necessary for waterproofing.

10.  Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-tapping
screws. Fasten flashings and trim around openings and similar elements with self-
tapping screws.

11.  Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

©ONo O

Fasteners:

1. Steel Wall Panels: Use stainless-steel fasteners for surfaces exposed to the exterior and
galvanized steel fasteners for surfaces exposed to the interior.

Metal Protection: Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating, by
applying rubberized-asphalt underlayment to each contact surface, or by other permanent
separation as recommended by metal wall panel manufacturer.

1. Coat back side of aluminum or stainless-steel wall panels with bituminous coating where
wall panels will contact wood, ferrous metal, or cementitious construction.

Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weatherproof performance of metal wall panel assemblies. Provide types of gaskets, fillers, and
sealants indicated or, if not indicated, types recommended by metal wall panel manufacturer.

1. Seal metal wall panel end laps with double beads of tape or sealant, full width of panel.
Seal side joints where recommended by metal wall panel manufacturer.

2. Prepare joints and apply sealants to comply with requirements in Division 7 Section
"Joint Sealants."”

THERMAL INSULATION INSTALLATION FOR FIELD-ASSEMBLED METAL WALL
PANELS

Blanket Insulation: Install insulation concurrently with metal wall panel installation, in
thickness indicated to cover entire wall, according to manufacturer's written instructions and as
follows:

1. Set vapor-retarder-faced units with vapor retarder to warm side of construction, unless
otherwise indicated. Do not obstruct ventilation spaces, except for firestopping.
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2. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to
surrounding construction to ensure airtight installation.

3. Install factory-laminated, vapor-retarder-faced blankets straight and true in one-piece
lengths with both sets of facing tabs sealed to provide a complete vapor retarder. Comply
with the following installation method:

4. Install blankets straight and true in one-piece lengths. Install vapor retarder over
insulation with both sets of facing tabs sealed to provide a complete vapor retarder.
Comply with the following installation method:

a. Over-Framing Installation:  Extend insulation and vapor retarder over and
perpendicular to top flange of secondary framing members. Hold in place by
panels fastened to secondary framing.

5. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and
taut, nesting with secondary framing to hold insulation in place.

FIELD-ASSEMBLED METAL WALL PANEL INSTALLATION

Lap-Seam Metal Wall Panels: Fasten metal wall panels to supports with fasteners at each
lapped joint at location and spacing recommended by manufacturer.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints.
Lap ribbed or fluted sheets one full rib corrugation. Apply panels and associated items
for neat and weathertight enclosure. Avoid "panel creep” or application not true to line.

2. Provide metal-backed washers under heads of exposed fasteners bearing on weather side
of metal wall panels.

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use
proper tools to obtain controlled uniform compression for positive seal without rupture of
washer.

4. Install screw fasteners with power tools having controlled torque adjusted to compress
washer tightly without damage to washer, screw threads, or panels. Install screws in
predrilled holes.

5. Provide sealant tape at lapped joints of metal wall panels and between panels and
protruding equipment, vents, and accessories.

6. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end
laps, and on side laps of nesting-type panels; on side laps of corrugated nesting-type,
ribbed, or fluted panels; and elsewhere as needed to make panels weatherproof to driving
rains.

7. At panel splices, nest panels with minimum 6-inch (150-mm) end lap, sealed with butyl-
rubber sealant and fastened together by interlocking clamping plates.

Zee Clips: Provide Zee clips of size indicated or, if not indicated, as required to act as standoff
from subgirts for thickness of insulation indicated. Attach to subgirts with fasteners.

Fire-Rated Metal Wall Panel Assemblies: Install metal liner panels on exterior side of girts,
fastening through faces of panels, with girts exposed to the interior. Install subgirts
horizontally, fastened to legs of metal liner panels. Install thermal barrier, in number of layers
required for fire rating, over subgirts, attached with thermal-barrier fasteners. Install second set
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of subgirts horizontally, fastened through thermal barrier into first set of subgirts. Install
exterior metal wall panels, fastened to second set of subgirts.

1. Comply with UL requirements for fire-rated construction.

Metal Soffit Panels: Provide metal soffit panels full width of soffits. Install panels
perpendicular to support framing.

1. Flash and seal panels with weather closures where metal soffit panels meet walls and at
perimeter of all openings.

Fascia Panels: Align bottom of panels and fasten with blind rivets, bolts, or self-tapping screws.
Flash and seal panels with weather closures where fasciae meet soffits, along lower panel edges,
and at perimeter of all openings.

ACCESSORY INSTALLATION

General: Install accessories with positive anchorage to building and weathertight mounting and
provide for thermal expansion. Coordinate installation with flashings and other components.

1. Install components required for a complete metal wall panel assembly including trim,
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and
similar items.

Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
where possible, and set units true to line and level as indicated. Install work with laps, joints,
and seams that will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to
form hems. Install sheet metal flashing and trim to fit substrates and to result in
waterproof and weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24
inches (600 mm) of corner or intersection. Where lapped or bayonet-type expansion
provisions cannot be used or would not be sufficiently weather resistant and waterproof,
form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep,
filled with mastic sealant (concealed within joints).

ERECTION TOLERANCES

Installation Tolerances: Shim and align metal wall panel units within installed tolerance of 1/4
inch in 20 feet (6 mm in 6 m), nonaccumulative, on level, plumb, and location lines as indicated
and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.
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FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
perform field tests and inspections and prepare test reports.

Water Penetration: Test areas of installed system indicated on Drawings for compliance with
system performance requirements according to ASTM E 1105 at minimum differential pressure
of 20 percent of inward-acting, wind-load design pressure as defined by ASCE 7, "Minimum
Design Loads for Buildings and Other Structures," but not less than 6.24 Ibf/sg. ft. (300 Pa).

Water-Spray Test: After completing the installation of 75-foot- (23-m-) by-2-story minimum
area of metal wall panel assembly, test assembly for water penetration according to
AAMA 501.2 in a 2-bay area directed by Architect.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
completed metal wall panel installation, including accessories. Report results in writing.

Remove and replace applications of metal wall panels where inspections indicate that they do
not comply with specified requirements.

Additional tests and inspections, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

CLEANING AND PROTECTION

Remove temporary protective coverings and strippable films, if any, as metal wall panels are
installed, unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal wall panel installation, clean finished surfaces as recommended by metal
wall panel manufacturer. Maintain in a clean condition during construction.

After metal wall panel installation, clear weep holes and drainage channels of obstructions, dirt,
and sealant.

Replace metal wall panels that have been damaged or have deteriorated beyond successful
repair by finish touchup or similar minor repair procedures.

END OF SECTION 07412
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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:
1. Formed wall flashing and trim.
2. Formed overhead-piping safety pans.
B.  Related Sections include the following:
1. Division 4 Section "Unit Masonry Assemblies” for installing through-wall flashing,
reglets, and other sheet metal flashing and trim.
2. Division 7 Section "Metal Wall Panels" for factory-formed metal wall panels and
flashing and trim not part of sheet metal flashing and trim.
3. 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.  Thermal Movements: Provide sheet metal flashing and trim 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.

C.  Water Infiltration: Provide sheet metal flashing and trim that do not allow water infiltration to
building interior.
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1.6

SUBMITTALS

Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes.

Shop Drawings: Show layouts of sheet metal flashing and trim, including plans and elevations.
Distinguish between shop- and field-assembled work. Include the following:

1. Identify material, thickness, weight, and finish for each item and location in Project.
2. Details for forming sheet metal flashing and trim, including profiles, shapes, seams, and
dimensions.

3. Details for fastening, joining, supporting, and anchoring sheet metal flashing and trim,
including fasteners, clips, cleats, and attachments to adjoining work.

Samples for Initial Selection: For each type of sheet metal flashing and trim indicated with
factory-applied color finishes.

1. Include similar Samples of trim and accessories involving color selection.

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 a manner to prevent
bending, warping, twisting, and surface damage.

Stack materials on platforms or pallets, covered with suitable weathertight and ventilated
covering. Do not store sheet metal flashing and trim materials in contact with other materials
that might cause staining, denting, or other surface damage.
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A.

COORDINATION

Coordinate installation of sheet metal flashing and trim with interfacing and adjoining
construction to provide a leakproof, secure, and noncorrosive installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products
specified.

3. 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.

4. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.2 SHEET METALS
A.  Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304.
1. Finish: No. 2D (dull, cold rolled).
2.3 UNDERLAYMENT MATERIALS
A.  Felts: ASTM D 226, Type Il (No. 30), asphalt-saturated organic felt, nonperforated.
2.4 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.
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Solder for Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type recommended by
stainless-steel sheet manufacturer.

Sealing Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape.

Elastomeric Sealant: ASTM C 920, elastomeric silicone polymer sealant; of type, grade, class,
and use classifications required to seal joints in sheet metal flashing and trim and remain
watertight.

Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil
(0.4-mm) dry film thickness per coat. Provide inert-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.

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 trim without excessive oil canning, buckling, and tool marks
and true to 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 to be seamed, form seams, and solder.

Sealed Joints: Form nonexpansion but movable joints in metal to accommodate elastomeric
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 intermeshing hooked flanges, not less than 1 inch (25 mm)
deep, filled with elastomeric sealant concealed within joints.

Conceal fasteners and expansion provisions where possible on exposed-to-view sheet metal
flashing and trim, unless otherwise indicated.

Fabricate cleats and attachment devices from same material as accessory being anchored or
from compatible, noncorrosive metal.

1. Thickness: As recommended by SMACNA's "Architectural Sheet Metal Manual" for
application but not less than thickness of metal being secured.
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2.7

2.8

A.

B.

A.

A

B.

C.

WALL SHEET METAL FABRICATIONS

Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-)
long, but not exceeding 12 foot (3.6 m) long, sections, under copings, at shelf angles, and where
indicated. Fabricate discontinuous lintel, sill, and similar flashings to extend 8 inches beyond
each side of wall openings. Form with 2-inch- (50-mm-) high end dams. Fabricate from the
following material:

1. Stainless Steel: 0.0156 inch (0.4 mm) thick.
Openings Flashing in Frame Construction: Fabricate head, sill, jamb, and similar flashings to

extend 8 inches (100 mm) beyond wall openings. Form head and sill flashing with 2-inch- (50-
mm-) high end dams. Fabricate from the following material:

1. Stainless Steel: 0.0156 inch (0.4 mm) thick.

MISCELLANEOUS SHEET METAL FABRICATIONS

Overhead-Piping Safety Pans: Fabricate from the following material:
1. Stainless Steel: 0.0250 inch (0.65 mm) thick.

FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products™ for
recommendations for applying and designating finishes.

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. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

PART 3 - EXECUTION

3.1

A

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.
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3.2

INSTALLATION, GENERAL

General: Anchor sheet metal flashing and trim 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 stainless-steel sheet metal flashing and trim with bituminous coating where
flashing and trim will contact wood, ferrous metal, or cementitious construction.

2. Underlayment:  Where installing 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.

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.

Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600
mm) of corner 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, not less than 1 inch (25 mm) deep, filled with elastomeric sealant concealed within
joints.

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, hardware bronze, or stainless-steel fasteners.

Stainless Steel: Use stainless-steel fasteners.

PN

Seal joints with elastomeric sealant as required for watertight construction.

1. Where sealant-filled joints are used, embed hooked flanges of joint members not less than
1 inch (25 mm) into sealant. Form joints to completely conceal sealant. When ambient
temperature at time of installation is moderate, between 40 and 70degF (4 and
21 deg C), set joint members for 50 percent movement either way. Adjust setting
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3.4

3.5

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 sheets 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 and aluminum sheet.

2. Pretinning is not required for zinc-tin alloy-coated stainless steel and lead.

3. Stainless-Steel Soldering: Pretin edges of uncoated sheets to be soldered using solder
recommended for stainless steel and phosphoric acid flux. Promptly wash off acid flux
residue from metal after soldering.

4, Where surfaces to be soldered are lead coated, do not tin edges, but wire brush lead
coating 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.

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.

Through-Wall Flashing: Installation of formed through-wall flashing is specified in Division 4
Section "Unit Masonry Assemblies.”

Openings Flashing in Frame Construction: Install continuous head, sill, jamb, and similar
flashings to extend 8 inches beyond wall openings.

MISCELLANEOUS FLASHING INSTALLATION

Overhead-Piping Safety Pans: Suspend pans from pipe and install drain line to plumbing waste
or drain line.

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 trim
are installed. On completion of installation, clean finished surfaces, including removing unused
fasteners, metal filings, pop rivet stems, and pieces of flashing. Maintain in a clean condition
during construction.
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D.  Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 07620
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SECTION 07920 - JOINT SEALANTS

PART 1 - GENERAL

11

1.2

Missouri Department of Transportation: Warehouse Renovation Phase |

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 joint sealants for the following applications, including those specified by

reference to this Section:

1.

Exterior joints in the following vertical surfaces and horizontal nontraffic surfaces:

a. Construction joints in cast-in-place concrete.

b. Control and expansion joints in unit masonry.

C. Joints between metal panels.

d. Joints between different materials listed above.

e. Perimeter joints between materials listed above and frames of doors, windows and
louvers.

f. Other joints as indicated.

Exterior joints in the following horizontal traffic surfaces:

a. Isolation and contraction joints in cast-in-place concrete slabs.

b. Other joints as indicated.

Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:

a. Perimeter joints of exterior openings where indicated.

b. Perimeter joints between interior wall surfaces and frames of interior doors.
C. Joints between plumbing fixtures and adjoining walls, floors, and counters.
d. Other joints as indicated.

Interior joints in the following horizontal traffic surfaces:

a. Isolation joints in cast-in-place concrete slabs.
b. Other joints as indicated.

Related Sections include the following:

1.

Division 4 Section "Unit Masonry Assemblies” for masonry control and expansion joint

fillers and gaskets.

Project #800160-040 October 2009
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PERFORMANCE REQUIREMENTS

A.  Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous
joint seals without staining or deteriorating joint substrates.

B.  Provide joint sealants for interior applications that establish and maintain airtight and water-
resistant continuous joint seals without staining or deteriorating joint substrates.

1.4 SUBMITTALS

A.  Product Data: For each joint-sealant product indicated.

B.  Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants
showing the full range of colors available for each product exposed to view.

C.  Product Certificates: For each type of joint sealant and accessory, signed by product
manufacturer.

D. SWRI Validation Certificate: For each elastomeric sealant specified to be validated by SWRI's
Sealant Validation Program.

E. Qualification Data: For Installer.

F. Preconstruction Field Test Reports: Indicate which sealants and joint preparation methods
resulted in optimum adhesion to joint substrates based on preconstruction testing specified in
"Quality Assurance™ Article.

G.  Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the following:
1. Materials forming joint substrates and joint-sealant backings have been tested for

compatibility and adhesion with joint sealants.
2. Interpretation of test results and written recommendations for primers and substrate
preparation needed for adhesion.

H.  Product Test Reports: Based on comprehensive testing of product formulations performed by a
qualified testing agency, indicating that sealants comply with requirements.

l. Warranties: Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer's authorized Installer who is approved or licensed for
installation of elastomeric sealants required for this Project.

B.  Source Limitations: Obtain each type of joint sealant through one source from a single
manufacturer.

C.  Product Testing: Obtain test results for "Product Test Reports" Paragraph in "Submittals"
Avrticle from a qualified testing agency based on testing current sealant formulations within a
36-month period preceding the Notice to Proceed with the Work.
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1.7

1. Testing Agency Qualifications: An independent testing agency qualified according to
ASTM C 1021 to conduct the testing indicated, as documented according to
ASTM E 548.

2. Test elastomeric joint sealants for compliance with requirements specified by reference to
ASTM C 920, and where applicable, to other standard test methods.

3. Test elastomeric joint sealants according to SWRI's Sealant Validation Program for
compliance with requirements specified by reference to ASTM C 920 for adhesion and
cohesion under cyclic movement, adhesion-in-peel, and indentation hardness.

4. Test other joint sealants for compliance with requirements indicated by referencing
standard specifications and test methods.

PROJECT CONDITIONS
Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C).

2. When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for
applications indicated.

4. Contaminants capable of interfering with adhesion have not yet been removed from joint
substrates.

WARRANTY

Special Installer's Warranty: Installer's standard form in which Installer agrees to repair or
replace elastomeric joint sealants that do not comply with performance and other requirements
specified in this Section within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

Special warranties specified in this Article exclude deterioration or failure of elastomeric joint
sealants from the following:

1. Movement of the structure resulting in stresses on the sealant exceeding sealant

manufacturer's written specifications for sealant elongation and compression caused by

structural settlement or errors attributable to design or construction.

Disintegration of joint substrates from natural causes exceeding design specifications.

3. Mechanical damage caused by individuals, tools, or other outside agents.

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric
contaminants.

N
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PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products listed in other Part 2
articles.
B. Products: Subject to compliance with requirements, provide one of the products listed in other
Part 2 articles.
2.2 MATERIALS, GENERAL
A.  Compatibility: Provide joint sealants, backings, and other related materials that are compatible
with one another and with joint substrates under conditions of service and application, as
demonstrated by sealant manufacturer, based on testing and field experience.
B. VOC Content of Interior Sealants: Provide interior sealants and sealant primers that comply
with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D
(EPA Method 24):
1. Sealants: 250 g/L.
2. Sealant Primers for Nonporous Substrates: 250 g/L.
3. Sealant Primers for Porous Substrates: 775 g/L.
C.  Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.
2.3 ELASTOMERIC JOINT SEALANTS
A.  Elastomeric Sealants: Comply with ASTM C 920 and other requirements indicated for each
liquid-applied chemically curing sealant specified, including those referencing ASTM C 920
classifications for type, grade, class, and uses related to exposure and joint substrates.
B.  Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to be
nonstaining to porous substrates, provide products that have undergone testing according to
ASTM C 1248 and have not stained porous joint substrates indicated for Project.
C.  Single-Component Neutral-Curing Silicone Sealant ES-1:
1. Available Products:
a. Dow Corning Corporation; 790.
b. GE Silicones; SilPruf LM SCS2700.
C. Pecora Corporation; 864.
2. Type and Grade: S (single component) and NS (nonsag).
3. Class: 50.
4. Use Related to Exposure: NT (nontraffic).
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5. Uses Related to Joint Substrates: M, G, A, and, as applicable to joint substrates
indicated, O.

a. Use O Joint Substrates: color anodic aluminum, aluminum coated with a high-
performance coating, galvanized steel, brick, granite, limestone, marble and
ceramic tile.

6. Stain-Test-Response  Characteristics: Nonstaining to porous substrates per
ASTM C 1248.

Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant ES-2:
1. Available Products:

a. Pecora Corporation; 898.
b. Tremco; Tremsil 600 White.

Type and Grade: S (single component) and NS (nonsag).

Class: 25.

Use Related to Exposure: NT (nontraffic).

Uses Related to Joint Substrates: M, G, A, and, as applicable to joint substrates
indicated, O.

okrwmn

a. Use O Joint Substrates: Coated glass and ceramic tile.

JOINT-SEALANT BACKING

General: Provide sealant backings of material and type that are nonstaining; are compatible
with joint substrates, sealants, primers, and other joint fillers; and are approved for applications
indicated by sealant manufacturer based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface
skin), and of size and density to control sealant depth and otherwise contribute to producing
optimum sealant performance:

Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone tubing complying
with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at
temperatures down to minus 26 deg F (minus 32 deg C). Provide products with low
compression set and of size and shape to provide a secondary seal, to control sealant depth, and
to otherwise contribute to optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or
joint surfaces at back of joint where such adhesion would result in sealant failure. Provide self-
adhesive tape where applicable.
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A.

B.

C.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials, free of oily residues or other substances capable of staining or
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to
promote optimum adhesion of sealants to joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A.  Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of
joint sealant, including dust, paints (except for permanent, protective coatings tested and
approved for sealant adhesion and compatibility by sealant manufacturer), old joint
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical
abrading, or a combination of these methods to produce a clean, sound substrate capable
of developing optimum bond with joint sealants. Remove loose particles remaining after
cleaning operations above by vacuuming or blowing out joints with oil-free compressed
air. Porous joint substrates include the following:

a. Concrete.
b. Masonry.
C. Unglazed surfaces of ceramic tile.

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

4, Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm
substrates, or leave residues capable of interfering with adhesion of joint sealants.
Nonporous joint substrates include the following:
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Metal.

Glass.

Porcelain enamel.

Glazed surfaces of ceramic tile.

oooe

Joint Priming:  Prime joint substrates, 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.

Masking Tape: Use masking tape where required to prevent contact of sealant with adjoining
surfaces that otherwise would be permanently stained or damaged by such contact or by
cleaning methods required to remove sealant smears. Remove tape immediately after tooling
without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for products
and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

Install sealant backings 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 sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before sealant application and
replace them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are not used between sealants
and backs of joints.

Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses in each joint configuration.

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or
curing begins, tool sealants according to requirements specified below to form smooth, uniform
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of
sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
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Use tooling agents that are approved in writing by sealant manufacturer and that do not
discolor sealants or adjacent surfaces.

Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise
indicated.

Provide flush joint configuration where indicated per Figure 5B in ASTM C 1193.
Provide recessed joint configuration of recess depth and at locations indicated per
Figure 5C in ASTM C 1193.

a. Use masking tape to protect surfaces adjacent to recessed tooled joints.

3.4 FIELD QUALITY CONTROL

A.  Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:

1.

Extent of Testing: Test completed elastomeric sealant joints as follows:

a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each type of
elastomeric sealant and joint substrate.

b. Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 test per
each floor per elevation.

Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, Method B, Exposed Surface Finish Hand Pull Tab, Method C, Field-
Applied Sealant Joint Hand Pull Flap or Method D, Water Immersion in Appendix X1 in
ASTM C 1193, as appropriate for type of joint-sealant application indicated.

a. For joints with dissimilar substrates, verify adhesion to each substrate separately;
do this by extending cut along one side, verifying adhesion to opposite side.
Repeat procedure for opposite side.

Inspect joints for complete fill, for absence of voids, and for joint configuration
complying with specified requirements. Record results in a field-adhesion-test log.
Inspect tested joints and report on the following:

a. Whether sealants in joints connected to pulled-out portion failed to adhere to joint
substrates or tore cohesively. Include data on pull distance used to test each type
of product and joint substrate. Compare these results to determine if adhesion
passes sealant manufacturer's field-adhesion hand-pull test criteria.

b. Whether sealants filled joint cavities and are free of voids.

C. Whether sealant dimensions and configurations comply with specified
requirements.

Record test results in a field-adhesion-test log. Include dates when sealants were
installed, names of persons who installed sealants, test dates, test locations, whether joints
were primed, adhesion results and percent elongations, sealant fill, sealant configuration,
and sealant dimensions.

Repair sealants pulled from test area by applying new sealants following same procedures
used originally to seal joints. Ensure that original sealant surfaces are clean and that new
sealant contacts original sealant.
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3.6

3.7

Evaluation of Field Test Results: Sealants not evidencing adhesive failure from testing or
noncompliance with other indicated requirements will be considered satisfactory. Remove
sealants that fail to adhere to joint substrates during testing or to comply with other
requirements. Retest failed applications until test results prove sealants comply with indicated
requirements.

CLEANING

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods
and with cleaning materials approved in writing by manufacturers of joint sealants and of
products in which joints occur.

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 original work.

JOINT-SEALANT SCHEDULE

Joint-Sealant Application JS-1: Exterior vertical control and expansion joints in unit masonry.

1. Joint Sealant: Single-component neutral-curing silicone sealant ES-1.
2. Joint-Sealant Color: As selected by Architect from manufacturer's full range.

Joint-Sealant Application JS-2: Exterior butt joints between metal panels.

1. Joint Sealant: Single-component neutral-curing silicone sealant ES-1.
2. Joint-Sealant Color: As selected by Architect from manufacturer's full range.

Joint-Sealant Application JS-3: Interior joints between plumbing fixtures and adjoining walls,
floors, and counters.

1. Joint Sealant: Single-component mildew-resistant neutral-curing silicone sealant ES-2.
2. Joint-Sealant Color: White.

Joint-Sealant Application JS-4: Perimeter joints between interior wall surfaces and frames of
interior doors, windows and elevator entrances.

1. Joint Sealant: Single-component neutral-curing silicone sealant ES-1.
2. Joint-Sealant Color: Clear - Paintable

END OF SECTION 07920
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SECTION 08111 - STANDARD STEEL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:

1. Standard hollow-metal steel doors.
2. Standard hollow-metal steel frames.

B.  Related Sections include the following:

1. Division 8 Sections for door hardware for standard steel doors.
2. Division 9 painting Sections for field painting standard steel doors and frames.

13 DEFINITIONS

A.  Minimum Thickness: Minimum thickness of base metal without coatings.

14 SUBMITTALS

A. Product Data: Include construction details, material descriptions, core descriptions, label
compliance, and finishes for each type of steel door and frame specified.

B.  Shop Drawings: In addition to requirements below, provide a schedule of standard steel doors
and frames using same reference numbers for details and openings as those on Drawings:

Elevations of each door design.

Details of doors, including vertical and horizontal edge details.

Frame details for each frame type, including dimensioned profiles.

Details and locations of reinforcement and preparations for hardware.

Details of each different wall opening condition.

Details of anchorages, accessories, joints, and connections.

Details of glazing frames and stops showing glazing.

Details of conduit and preparations for electrified door hardware and controls.

N~ E

C.  Samples for Initial Selection: For units with factory-applied color finishes.
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1.5

1.6

1.7

Samples for Verification: For each type of exposed finish required, prepared on Samples of not
less than 3 by 5 inches (75 by 125 mm).

Oversize Construction Certification: For standard steel door assemblies required to be fire rated
and exceeding limitations of labeled assemblies; include statement that doors comply with
requirements of design, materials, and construction but have not been subjected to fire test.
Qualification Data: For Installer.

Product Test Reports: Based on evaluation of comprehensive fire tests performed by a qualified
testing agency, for each type of standard steel door and frame.

QUALITY ASSURANCE

Installer Qualifications: An employer of workers trained and approved by manufacturer.

Testing Agency Qualifications: An independent agency qualified according to ASTM E 329 for
testing indicated, as documented according to ASTM E 548.

Source Limitations: Obtain standard steel doors and frames through one source from a single
manufacturer.
DELIVERY, STORAGE, AND HANDLING

Deliver doors and frames palletized, wrapped, or crated to provide protection during transit and
Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to finish of factory-finished doors and
frames.

Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.

Store doors and frames under cover at Project site. Place units in a vertical position with heads

up, spaced by blocking, on minimum 4-inch- (102-mm-) high wood blocking. Avoid using

nonvented plastic or canvas shelters that could create a humidity chamber.

1. If wrappers on doors become wet, remove cartons immediately. Provide minimum 1/4-
inch (6-mm) space between each stacked door to permit air circulation.

PROJECT CONDITIONS

Field Measurements: Verify openings 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 opening dimensions and proceed with fabricating standard steel
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frames without field measurements. Coordinate wall construction to ensure that actual
opening dimensions correspond to established dimensions.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

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

1. Amweld Building Products, LLC.
2. Benchmark Doors; a division of General Products Co., Inc.
3. Ceco Door Products; an ASSA ABLOY Group Company.
4. CURRIES Company; an ASSA ABLOY Group Company.
5. Deansteel Manufacturing, Inc.
6. Fleming Door Products Ltd.; an ASSA ABLOY Group Company.
7. Kewanee Corporation (The).
8. Mesker Door Inc.
9. Pioneer Industries, Inc.
10.  Republic Builders Products Company.
11.  Steelcraft; an Ingersoll-Rand Company.

2.2 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable
for exposed applications.

B.  Supports and Anchors: After fabricating, galvanize units to be built into exterior walls
according to ASTM A 153/A 153M, Class B.

C. Inserts, Bolts, and Fasteners: Provide items to be built into exterior walls, hot-dip galvanized
according to ASTM A 153/A 153M.

D. Powder-Actuated Fasteners in Concrete: Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for
attaching standard steel door frames of type indicated.

E. Grout: Comply with ASTM C 476, with a slump of 4 inches (102 mm) for standard steel door
frames built into concrete or masonry, as measured according to ASTM C 143/C 143M.

F. Mineral-Fiber Insulation: ASTM C 665, Type | (blankets without membrane facing); consisting
of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. (96- to 192-kg/cu. m)
density; with maximum flame-spread and smoke-developed indexes of 25 and 50 respectively;
passing ASTM E 136 for combustion characteristics.
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2.3

STANDARD STEEL DOORS

A. General: Provide doors of design indicated, not less than thickness indicated; fabricated with
smooth surfaces, without visible joints or seams on exposed faces, unless otherwise indicated.
Comply with ANSI A250.8.

1. Design: Flush Panel.

2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene,
polyurethane, mineral-board, or vertical steel-stiffener core that produces doors
complying with ANSI A250.8.

a. Thermal-Rated (Insulated) Doors: Where indicated, provide doors fabricated with
thermal-resistance value (R-value) of not less than 12.3 deg F x h x sq. ft./Btu
(2.166 K x sg. m/W) when tested according to ASTM C 1363.
1) Locations: Exterior doors and interior doors where indicated.
3. Vertical Edges for Single-Acting Doors: Square edge unless beveled edge is indicated.
a. Beveled Edge: 1/8 inch in 2 inches (3 mm in 50 mm).

4. Top and Bottom Edges: Closed with flush or inverted 0.042-inch- (1.0-mm-) thick end
closures or channels of same material as face sheets.

5. Tolerances: Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors
and Frames."

B. Interior Doors: Face sheets fabricated from cold-rolled steel sheet, unless otherwise indicated to
comply with exterior door requirements. Provide doors complying with requirements indicated
below by referencing ANSI A250.8 for level and model and ANSI A250.4 for physical-
endurance level:

1. Level 1 and Physical Performance Level C, (Standard Duty), Model 1 (Full Flush).

C. Hardware Reinforcement: Fabricate reinforcement plates from same material as door face
sheets to comply with the following minimum sizes:

1. Hinges: Minimum 0.123 inch (3.0 mm) thick by 1-1/2 inches (38 mm) wide by 6 inches
(152 mm) longer than hinge, secured by not less than 6 spot welds.

2. Lock Face, Flush Bolts, Closers, and Concealed Holders: Minimum 0.067 inch (1.7 mm)
thick.

3. All Other Surface-Mounted Hardware: Minimum 0.067 inch (1.7 mm) thick.

D. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel
sheet.

2.4 STANDARD STEEL FRAMES

A.  General: Comply with ANSI A250.8 and with details indicated for type and profile.
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2.5

2.6

Interior Frames: Fabricated from cold-rolled steel sheet, unless otherwise indicated to comply
with exterior frame requirements.

1. Fabricate frames with mitered or coped and welded face corners and seamless face joints.

Hardware Reinforcement: Fabricate reinforcement plates from same material as frames to
comply with the following minimum sizes:

1. Hinges: Minimum 0.123 inch (3.0 mm) thick by 1-1/2 inches (38 mm) wide by 6 inches
(152 mm) longer than hinge, secured by not less than 6 spot welds.

2. Pivots: Minimum 0.167 inch (4.2 mm) thick by 1-1/2 inches (38 mm) wide by 6 inches
(152 mm) longer than hinge, secured by not less than 6 spot welds.

3. Lock Face, Flush Bolts, Closers, and Concealed Holders: Minimum 0.067 inch (1.7 mm)
thick.

4. All Other Surface-Mounted Hardware: Minimum 0.067 inch (1.7 mm) thick.

Supports and Anchors: Fabricated from electrolytic zinc-coated or metallic-coated steel sheet.

Jamb Anchors:

1. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042
inch (1.0 mm) thick.

Floor Anchors: Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick,
and as follows:

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.

Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel
sheet.

Ceiling Struts: Minimum 3/8-inch-thick by 2-inch- (9.5-mm-thick by 50-mm-) wide steel.

Plaster Guards: Formed from same material as frames, not less than 0.016-inch (0.4-mm) thick.

STOPS AND MOLDINGS

Moldings for Glazed Lites in Doors: Minimum 0.032 inch (0.8 mm) thick, fabricated from
same material as door face sheet in which they are installed.

Loose Stops for Glazed Lites in Frames: Minimum 0.032 inch (0.8 mm) thick, fabricated from
same material as frames in which they are installed.

FABRICATION

General: Fabricate standard steel doors and frames to be rigid and free of defects, warp, or

buckle. Accurately form metal to required sizes and profiles, with minimum radius for
thickness of metal. Where practical, fit and assemble units in manufacturer's plant. To ensure
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proper assembly at Project site, clearly identify work that cannot be permanently factory
assembled before shipment.

B.  Standard Steel Frames: Where frames are fabricated in sections due to shipping or handling
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal
as frames.

1. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth,
flush, and invisible.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners,
unless otherwise indicated.

3. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot
welds per anchor.

4. Jamb Anchors: Provide number and spacing of anchors as follows:

a. Stud-Wall Type: Locate anchors not more than 18 inches (457 mm) from top and
bottom of frame. Space anchors not more than 32 inches (813 mm) o.c. and as
follows:

1) Three anchors per jamb up to 60 inches (1524 mm) in height.

2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) in height.

3)  Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) in height.

4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches
(610 mm) or fraction thereof more than 96 inches (2438 mm) in height.

5)  Two anchors per head for frames more than 42 inches (1066 mm) wide and
mounted in metal-stud partitions.

5. Door Silencers: Except on weather-stripped doors, drill stops to receive door silencers as
follows. Provide plastic plugs to keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.

C.  Hardware Preparation: Factory prepare standard steel doors and frames to receive templated
mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping, according
to the Door Hardware Schedule and templates furnished as specified in Division 8 Section
"Door Hardware."

1. Reinforce doors and frames to receive nontemplated mortised and surface-mounted door
hardware.

2. Comply with applicable requirements in ANSI A250.6 and ANSI/DHI Al115 Series
specifications for door and frame preparation for hardware. Locate hardware as indicated
on Shop Drawings or, if not indicated, according to ANSI A250.8.

D.  Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form
corners of stops and moldings with butted or mitered hairline joints.

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of door or
frame.
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A

B.

C.

2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors
and frames.

3. Coordinate rabbet width between fixed and removable stops with type of glazing and
type of installation indicated.

STEEL FINISHES

General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products” for recommendations for applying and designating finishes.

1. Finish standard steel door and frames after assembly.

Steel Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning";
remove dirt, oil, grease, or other contaminants that could impair paint bond. Remove mill scale
and rust, if present, from uncoated steel; comply with SSPC-SP 3, "Power Tool Cleaning," or
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning.”

Factory Priming for Field-Painted Finish: Apply shop primer specified below immediately after
surface preparation and pretreatment. Apply a smooth coat of even consistency to provide a
uniform dry film thickness of not less than 0.7 mils (0.018 mm).

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer
complying with ANSI A250.10 acceptance criteria; recommended by primer
manufacturer for substrate; compatible with substrate and field-applied finish paint
system indicated; and providing a sound foundation for field-applied topcoats despite
prolonged exposure.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of standard
steel doors and frames.
1. Examine roughing-in for embedded and built-in anchors to verify actual locations of
standard steel frame connections before frame installation.
2. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.
3. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A.  Remove welded-in shipping spreaders installed at factory.
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B.  Prior to installation and with installation spreaders in place, adjust and securely brace standard
steel door frames for squareness, alignment, twist, and plumb to the following tolerances:

1.

2.

3.

4.

Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90
degrees from jamb perpendicular to frame head.

Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line
parallel to plane of wall.

Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on
parallel lines, and perpendicular to plane of wall.

Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a perpendicular line
from head to floor.

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

3.3 INSTALLATION

A.  General: Provide doors and frames of sizes, thicknesses, and designs indicated. Install standard
steel doors and frames plumb, rigid, properly aligned, and securely fastened in place; comply
with Drawings and manufacturer's written instructions.

B.  Standard Steel Frames: Install standard steel frames for doors and other openings, of size and
profile indicated. Comply with SDI 105.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces, leaving
surfaces smooth and undamaged.

a. At fire-protection-rated openings, install frames according to NFPA 80.

b. Where frames are fabricated in sections due to shipping or handling limitations,
field splice at approved locations by welding face joint continuously; grind, fill,
dress, and make splice smooth, flush, and invisible on exposed faces.

C. Install frames with removable glazing stops located on secure side of opening.

d. Install door silencers in frames before grouting.

e. Remove temporary braces necessary for installation only after frames have been
properly set and secured.

f. Check plumb, squareness, and twist of frames as walls are constructed. Shim as
necessary to comply with installation tolerances.

g. Apply bituminous coating to backs of frames that are filled with mortar, grout, and
plaster containing antifreezing agents.

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor
and secure with postinstalled expansion anchors.

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled
expansion anchors if so indicated and approved on Shop Drawings.

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation behind frames.
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3.4

4. Ceiling Struts: Extend struts vertically from top of frame at each jamb to supporting
construction above, unless frame is anchored to masonry or to other structural support at
each jamb. Bend top of struts to provide flush contact for securing to supporting
construction above. Provide adjustable wedged or bolted anchorage to frame jamb
members.

5. Installation Tolerances: Adjust standard steel door frames for squareness, alignment,
twist, and plumb to the following tolerances:

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line
90 degrees from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal
line parallel to plane of wall.

C. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of
jambs on parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.

Standard Steel Doors: Fit hollow-metal doors accurately in frames, within clearances specified
below. Shim as necessary.

1. Non-Fire-Rated Standard Steel Doors:

a. Jambs and Head: 1/8 inch (3 mm) plus or minus 1/16 inch (1.6 mm).
b. Between Edges of Pairs of Doors: 1/8 inch (3 mm) plus or minus 1/16 inch (1.6

mm).

C. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch (9.5 mm).

d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4
inch (19 mm).

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

Glazing: Comply with installation requirements in Division 8 Section "Glazing™ and with
standard steel door and frame manufacturer's written instructions.

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not
more than 9 inches (230 mm) o.c., and not more than 2 inches (50 mm) o.c. from each
corner.

ADJUSTING AND CLEANING

Final Adjustments: Check and readjust operating hardware items immediately before final
inspection. Leave work in complete and proper operating condition. Remove and replace
defective work, including standard steel doors or frames that are warped, bowed, or otherwise
unacceptable.

Clean grout and other bonding material off standard steel doors and frames immediately after
installation.
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C.  Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of
prime coat and apply touchup of compatible air-drying primer.

D. Galvannealed Surfaces: Clean abraded areas and repair with galvanizing repair paint according
to manufacturer's written instructions.

END OF SECTION 08111
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SECTION 08361 - SECTIONAL OVERHEAD DOORS

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 electrically operated sectional overhead doors.
B.  Related Sections include the following:
1. Division 5 Section "Metal Fabrications" for miscellaneous steel supports.
2. Division 9 Section "Painting" for field-applied paint finish.
3. Division 16 Sections for electrical service and connections for powered operators and
accessories.
1.3 DEFINITIONS
A.  Operation Cycle: One cycle of a door is complete when it is moved from the closed position to
the fully open position and returned to the closed position.
1.4 PERFORMANCE REQUIREMENTS
A.  Structural Performance: Provide sectional overhead doors capable of withstanding the effects
of gravity loads and the following loads and stresses without evidencing permanent deformation
of door components:

1. Wind Loads: Determine loads based on the following minimum design wind pressures:

a. Uniform pressure (velocity pressure) of 20 Ibf/sg. ft. (960 Pa), acting inward and
outward.

2. Air Infiltration; Maximum rate not more than indicated when tested according to
ASTM E 283.

a. Maximum Rate: 0.08 cfm (0.038 L/s) at 15 mph (24 km/h).

3. Impact Test for Flying Debris: Comply with ASTM E 1996, tested according to
ASTM E 1886.

a. Level of Protection: Unprotected.
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1.6

Operation-Cycle Requirements: Provide sectional overhead door components and operators
capable of operating for not less than 10,000 cycles.
SUBMITTALS

Product Data: For each type and size of sectional overhead door and accessory. Include the
following:

1. Summary of forces and loads on walls and jambs.
2. Motors: Show nameplate data and ratings, characteristics, and mounting arrangements.

Shop Drawings: For special components and installations not dimensioned or detailed in
manufacturer's product data.

Samples for Initial Selection: For units with factory-applied color finishes.

Samples for Verification: For each type of exposed finish required, prepared on Samples of size
indicated below.

1. Frame: 6 inches (150 mm) long.
2. Panel: 6 inches (150 mm) square.

Qualification Data: For Installer.

QUALITY ASSURANCE

Installer Qualifications: Manufacturer's authorized representative who is trained and approved
for both installation and maintenance of units required for this Project.

Source Limitations: Obtain sectional overhead doors through one source from a single
manufacturer.

1. Obtain operators and controls from sectional overhead door manufacturer.

Product Options: Drawings indicate size, profiles, and dimensional requirements of sectional
overhead doors and accessories and are based on the specific system indicated. Other
manufacturers' systems with equal performance and dimensional characteristics may be
considered.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Awrticle 100.
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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:

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

1. Steel Doors with Steel Panels:

Amarr Garage Doors.

Arm-R-Lite.

Clopay Building Products Company; a Griffon Company.
Fimbel Door Corporation.

General American Door Company.

Haas Door; a Nofziger Company.

Martin Door Manufacturing.

Overhead Door Corp.

Raynor.

Wayne-Dalton Corp.

Windsor Door; a MAGNATRAX Corporation.

AT T SQ@he o0 o

STEEL DOOR SECTIONS

Construct door sections including face sheets and frames from zinc-coated (galvanized), cold-
rolled, commercial steel (CS) sheet, complying with ASTM A 653/A 653M, G60 (Z180)
coating designation.

1. Minimum Base-Metal (Uncoated) Thickness for Section Faces: 0.033 inch (0.85 mm).
2. Exterior-Section Face: Manufacturer's standard ribbed.

Fabricate door panels from a single sheet to provide sections not more than 24 inches (600 mm)
high and nominally 2 inches (51 mm) deep. Roll horizontal meeting edges to a continuous,
interlocking, keyed, rabbeted, shiplap, or tongue-in-groove weathertight seal, with a reinforcing
flange return.

Enclose open sections with channel end stiles formed from not less than 0.064-inch- (1.6-mm-)
thick galvanized steel sheet and weld end stiles to door section in place. Provide intermediate
stiles formed from not less than 0.064-inch- (1.6-mm-) thick galvanized steel sheet, cut to door
section profile, and welded in place.

1. Stile Spacing: Not more than 48 inches (1200 mm) apart.

Reinforce bottom section with a continuous channel or angle complying with bottom-section
profile and allowing installation of astragal.
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2.3

Reinforce sections with continuous horizontal and diagonal reinforcement, as required to stiffen
door and for wind loading. Provide galvanized steel bars, struts, trusses, or strip steel, formed
to depth and bolted or welded in place.

Provide reinforcement for hardware attachment.

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

Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"
for recommendations for applying and designating finishes.

1. Surface Preparation: Clean galvanized surfaces with nonpetroleum solvent so surfaces
are free of oil and other contaminants.

a. Pretreat zinc-coated steel, after cleaning, with a conversion coating of type suited
to organic coating applied over it.

2. Apply manufacturer's standard primer to both door faces after forming, according to
coating manufacturer's written instructions for application and minimum dry film
thickness.

3. Apply manufacturer's standard primer and powder-coat finish to interior- and exterior-
door faces after forming, according to coating manufacturer's written instructions for
application, thermosetting, and minimum dry film thickness.

a. Color and Gloss: As selected by Architect from manufacturer's full range.

TRACKS, SUPPORTS, AND ACCESSORIES

Tracks: Manufacturer's standard, galvanized steel track system, sized for door size and weight,
designed for lift type indicated and clearances shown, and complying with
ASTM A 653/A 653M for minimum G60 (Z180) zinc coating. Provide complete track
assembly including brackets, bracing, and reinforcement for rigid support of ball-bearing roller
guides for required door type and size. Slot vertical sections of track spaced at 2 inches (51
mm) apart for door-drop safety device. Slope tracks at proper angle from vertical or design to
ensure tight closure at jambs when door unit is closed. Weld or bolt to track supports.

1. Provide tracks configured for the following lift types:
a. High.

Track Reinforcement and Supports: Galvanized steel track reinforcement and support
members, complying with ASTM A 36/A 36M and ASTM A 123/A 123M. Secure, reinforce,
and support tracks as required for door size and weight to provide strength and rigidity without
sag, sway, and vibration during opening and closing of doors.

1. Support and attach tracks to opening jambs with continuous angle welded to tracks and
attached to wall. Support horizontal (ceiling) tracks with continuous angle welded to
track and supported by laterally braced attachments to overhead structural members at
curve and end of tracks.
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2.5

a. Repair galvanized coating on tracks according to ASTM A 780.

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

1. Provide motor-operated doors with combination bottom weatherseal and sensor edge.
2. Provide continuous flexible seals at door jambs for a weathertight installation.

HARDWARE

General: Provide heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-
steel, or other corrosion-resistant fasteners, to suit door type.

Hinges: Heavy-duty galvanized steel hinges of not less than 0.0747-inch- (1.9-mm-) thick,
uncoated steel at each end stile and at each intermediate stile, according to manufacturer's
written recommendations for door size. Attach hinges to door sections through stiles and rails
with bolts and lock nuts or lock washers and nuts. Use rivets or self-tapping fasteners where
access to nuts is not possible. Provide double-end hinges where required, for doors exceeding
16 feet (4.87 m) in width, unless otherwise recommended by door manufacturer.

Rollers: Heavy-duty rollers with steel ball bearings in case-hardened steel races, mounted with
varying projections to suit slope of track. Extend roller shaft through both hinges where double
hinges are required. Provide 3-inch- (75-mm-) diameter roller tires for 3-inch- (75-mm-) wide
track and 2-inch- (51-mm-) diameter roller tires for 2-inch- (51-mm-) wide track.

1. Tire Material: Case-hardened steel.

If door unit is power operated, provide safety interlock switch to disengage power supply when
door is locked.

COUNTERBALANCE MECHANISM

Torsion Spring: Counterbalance mechanism consisting of adjustable-tension torsion springs
fabricated from oil-tempered-steel wire complying with ASTM A 229/A 229M, Class I,
mounted on a cross-header tube or steel shaft. Connect to door with galvanized aircraft-type lift
cables with cable safety factor of at least 5 to 1. Provide springs calibrated for a minimum of
10,000 cycles.

Cable Drums: Cast-aluminum or gray-iron casting cable drums grooved to receive cable.
Mount counterbalance mechanism with manufacturer's standard ball-bearing brackets at each
end of shaft. Provide one additional midpoint bracket for shafts up to 16 feet (4.87 m) long and
two additional brackets at one-third points to support shafts more than 16 feet (4.87 m) long
unless closer spacing is recommended by door manufacturer.

Cable Safety Device: Include a spring-loaded, steel or bronze cam mounted to bottom door
roller assembly on each side and designed to automatically stop door if either cable breaks.
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2.6

Bracket: Provide anchor support bracket as required to connect stationary end of spring to the
wall and to level shaft and prevent sag.

Provide a spring bumper at each horizontal track to cushion door at end of opening operation.

ELECTRIC DOOR OPERATORS

General: Provide electric door operator assembly of size and capacity recommended and
provided by door manufacturer for door and operation-cycle requirements specified, with
electric motor and factory-prewired motor controls, starter, gear-reduction unit, solenoid-
operated brake, clutch, remote-control stations, control devices, integral gearing for locking
door, and accessories required for proper operation.

Comply with NFPA 70.

Disconnect Device: Hand-operated disconnect device or mechanism for automatically engaging
chain-and-sprocket operator and releasing brake for emergency manual operation while
disconnecting motor without affecting timing of limit switch. Mount disconnect device and
operator so they are accessible from floor level. Include interlock device to automatically
prevent motor from operating when emergency operator is engaged.

Design operator so motor may be removed without disturbing limit-switch adjustment and
without affecting emergency auxiliary operator.

Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6,
with NFPA 70, Class 2 control circuit, maximum 24-V, ac or dc.

Door-Operator Type: Unit consisting of electric motor and the following:

1. Trolley or drawbar type, with V-belt primary drive, chain-and-sprocket secondary drive,
and quick release for manual operation.

Electric Motors: High-starting torque, reversible, continuous-duty, Class A insulated, electric
motors complying with NEMA MG 1, with overload protection, sized to start, accelerate, and
operate door in either direction from any position, at not less than 2/3 fps (0.2 m/s) and not more
than 1 fps (0.3 m/s), without exceeding nameplate ratings or service factor.

1. Type: Polyphase, medium-induction type.

2. Service Factor: Comply with NEMA MG 1, unless otherwise indicated.

3. Coordinate wiring requirements and electrical characteristics of motors with building
electrical system.

4. Provide totally enclosed, nonventilated or fan-cooled motor, fitted with plugged drain,
and controller with NEMA ICS 6, Type 4 enclosure where indicated.

Remote-Control Station: Momentary-contact, three-button control station with push-button
controls labeled "Open," "Close," and "Stop."

1. Provide full-guarded, surface-mounted, heavy-duty-type interior unit with general-
purpose, NEMA ICS 6, Type 1 enclosure.
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J.

Obstruction Detection Device: Provide each motorized door with indicated external automatic
safety sensor capable of protecting full width of door opening. Activation of sensor
immediately stops and reverses downward door travel.

1. Pressure-Sensor Edge: Provide each motorized door with an automatic safety sensor
edge, located within astragal or weather stripping mounted to bottom bar. Contact with
sensor immediately stops and reverses downward door travel. Connect to control circuit
using manufacturer's standard take-up reel or self-coiling cable.

a. Provide electrically actuated automatic bottom bar.

1) Self-Monitoring Type: Four-wire configured device.

Limit Switches: Adjustable switches interlocked with motor controls and set to automatically
stop door at fully opened and fully closed positions.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  General: Install door, track, and operating equipment complete with necessary hardware, jamb
and head molding strips, anchors, inserts, hangers, and equipment supports according to Shop
Drawings, manufacturer's written instructions, and as specified.

B.  Fasten vertical track assembly to framing, spaced not less than 24 inches (600 mm) apart. Hang
horizontal track from structural overhead framing with angle or channel hangers fastened to
framing by welding or bolting or both. Provide sway bracing, diagonal bracing, and
reinforcement as required for rigid installation of track and door-operating equipment.

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

A.  Lubricate bearings and sliding parts; adjust doors to operate easily, free from warp, twist, or
distortion and with weathertight fit around entire perimeter.

B.  Adjust belt-driven motors as follows:

1. Use adjustable motor-mounting bases for belt-driven motors.
2. Align pulleys and install belts.
3. Tension belt according to manufacturer's written instructions.
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C.  Touch-up Painting: Immediately after welding galvanized track to track supports, clean field
welds and abraded galvanized surfaces and repair galvanizing to comply with ASTM A 780.

END OF SECTION 08361
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SECTION 08520 - ALUMINUM WINDOWS

PART 1 - GENERAL

11

1.2

1.3

14

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 operable aluminum-framed windows for exterior locations.

DEFINITIONS

Performance class designations according to AAMA/WDMA 101/1.S.2/NAFS:

1. C: Commercial.
Performance grade number according to AAMA/WDMA 101/1.S.2/NAFS:

1. Design pressure number in pounds force per square foot (pascals) used to determine the
structural test pressure and water test pressure.

Structural Test Pressure: For uniform load structural test, is equivalent to 150 percent of the
design pressure.

Minimum Test Size: Smallest size permitted for performance class (gateway test size).
Products must be tested at minimum test size or at a size larger than minimum test size to
comply with requirements for performance class.

PERFORMANCE REQUIREMENTS

General: Provide aluminum windows capable of complying with performance requirements
indicated, based on testing manufacturer's windows that are representative of those specified,
and that are of minimum test size indicated below:

1. Size required by AAMA/WDMA 101/1.S.2/NAFS for gateway performance.
2. Size indicated on Drawings.

Structural Performance: Provide aluminum windows capable of withstanding the effects of the
following loads, based on testing units representative of those indicated for Project that pass
AAMA/WDMA 101/1.S.2/NAFS, Uniform Load Structural Test:
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1. Design Wind Loads: Determine design wind loads applicable to Project from basic wind
speed indicated in miles per hour (meters per second) at 33 feet (10 m) above grade,
according to ASCE 7, Section 6.5, "Method 2-Analytical Procedure,” based on mean roof
heights above grade indicated on Drawings.

a. Basic Wind Speed: 90 mph (40 m/s).
b. Importance Factor: 1.
C. Exposure Category: B.

2. Deflection: Design glass framing system to limit lateral deflections of glass edges to less
than 1/175 of glass-edge length or 3/4 inch (19 mm), whichever is less, at design pressure
based on testing performed according to AAMA/WDMA 101/1.S.2/NAFS, Uniform Load
Deflection Test or structural computations.

Windborne-Debris Resistance: Provide glazed windows capable of resisting impact from
windborne debris, based on the pass/fail criteria as determined from testing glazed windows
identical to those specified, according to ASTM E 1886 and testing information in
ASTM E 1996 or AAMA 506 and requirements of authorities having jurisdiction.

Thermal Movements: Provide aluminum windows, including anchorage, 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
joint sealants, failure of connections, and other detrimental effects. Base engineering
calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky
heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C)
material surfaces.

SUBMITTALS

Product Data: Include construction details, material descriptions, fabrication methods,
dimensions of individual components and profiles, hardware, finishes, and operating
instructions for each type of aluminum window indicated.

Shop Drawings: Include plans, elevations, sections, details, hardware, attachments to other
work, operational clearances, installation details, and the following:

Mullion details, including reinforcement and stiffeners.

Joinery details.

Expansion provisions.

Flashing and drainage details.

Weather-stripping details.

Thermal-break details.

Glazing details.

Window cleaning provisions.

For installed products indicated to comply with design loads, include structural analysis
data prepared by or under the supervision of a qualified professional engineer detailing
fabrication and assembly of aluminum windows and used to determine the following:

©CoNO WM E
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a. Structural test pressures and design pressures from wind loads indicated.
b. Deflection limitations of glass framing systems.

C.  Samples for Initial Selection: For units with factory-applied color finishes.

1. Include similar Samples of hardware and accessories involving color selection.

D. Samples for Verification: For aluminum windows and components required, prepared on
Samples of size indicated below.

1. Main Framing Member: 12-inch- (300-mm-) long, full-size sections of extrusions with
factory-applied color finish.

2. Window Corner Fabrication: 12-by-12-inch- (300-by-300-mm-) long, full-size window
corner including full-size sections of extrusions with factory-applied color finish, weather
stripping, and glazing.

3. Operable Window: Full-size unit with factory-applied finish.

4. Hardware: Full-size units with factory-applied finishes.

5 Weather Stripping: 12-inch- (300-mm-) long sections.

E. Product Schedule: For aluminum windows. Use same designations indicated on Drawings.

F. Qualification Data: For manufacturer and testing agency.

G.  Field quality-control test reports.

H.  Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency for each type, class, grade, and size of aluminum window. Test results based on
use of downsized test units will not be accepted.

l. Maintenance Data: For operable window sash and finishes to include in maintenance manuals.

J. Warranty: Special warranty specified in this Section.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An installer acceptable to aluminum window manufacturer for
installation of units required for this Project.

1. Installer's responsibilities include providing professional engineering services needed to
assume engineering responsibility.

2. Engineering Responsibility: Preparation of data for aluminum windows, including Shop
Drawings, based on testing and engineering analysis of manufacturer's standard units in
assemblies similar to those indicated for this Project.

B.  Manufacturer Qualifications: A manufacturer capable of fabricating aluminum windows that
meet or exceed performance requirements indicated and of documenting this performance by
inclusion in lists and by labels, test reports, and calculations.

C.  Source Limitations: Obtain aluminum windows through one source from a single manufacturer.
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1.7

1.8

Product Options: Information on Drawings and in Specifications establishes requirements for
aluminum windows' aesthetic effects and performance characteristics. Aesthetic effects are
indicated by dimensions, arrangements, alignment, and profiles of components and assemblies
as they relate to sightlines, to one another, and to adjoining construction. Performance
characteristics are indicated by criteria subject to verification by one or more methods including
preconstruction testing, field testing, and in-service performance.

Product Options: Drawings indicate size, profiles, and dimensional requirements of aluminum
windows and are based on the specific system indicated. Do not modify size and dimensional
requirements.

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with
Architect's approval. If modifications are proposed, submit comprehensive explanatory
data to Architect for review.

Fenestration Standard: Comply with AAMA/WDMA 101/1.S.2/NAFS, "North American
Fenestration Standard Voluntary Performance Specification for Windows, Skylights and Glass
Doors,"” for definitions and minimum standards of performance, materials, components,
accessories, and fabrication. Comply with more stringent requirements if indicated.

Glazing Publications: Comply with published recommendations of glass manufacturers and
with GANA's "Glazing Manual" unless more stringent requirements are indicated.

PROJECT CONDITIONS

Field Measurements: Verify aluminum window openings 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 opening dimensions and proceed with fabricating aluminum windows
without field measurements. Coordinate wall construction to ensure that actual opening
dimensions correspond to established dimensions.

WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace aluminum windows that fail in materials or workmanship within specified warranty
period.
1. Failures include, but are not limited to, the following:

a. Failure to meet performance requirements.

b. Structural failures including excessive deflection, water leakage, air infiltration, or
condensation.

C. Faulty operation of movable sash and hardware.
d. Deterioration of metals, other materials, and metal finishes beyond normal
weathering.

e. Failure of insulating glass.
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2. Warranty Period:

a. Window: Three years from date of Substantial Completion.
b. Glazing: 10 years from date of Substantial Completion.
C. Metal Finish: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Basis-of-Design Product: Subject to compliance with requirements, provide Kawneer 8400TL
ISOLOCK Horizontal Slider or a comparable product by one of the following:

All Seasons Windows & Doors; All Seasons Commercial Division, Inc.
Boyd Aluminum Manufacturing.

Custom Window Company.

DeSCo Windows.

EFCO Corporation.

EXTECH Exterior Technologies, Inc.

Fleetwood Aluminum Products, Inc.

Gerkin Windows and Doors.

Graham Architectural Products Corp.

10.  Mannix; a division of Interstate Window Corp.

11.  Peerless Products Inc.

12.  Thermal Windows, Inc.

13. TRACO.

14.  Wausau Window and Wall Systems.

15.  Winco Window Company.

16.  Window Technologies, Inc.; Century Manufacturing, Inc.
17.  YKK AP America Inc.

©CoOoNoOR~wWNE

2.2 MATERIALS

A.  Aluminum Extrusions: Alloy and temper recommended by aluminum window manufacturer for
strength, corrosion resistance, and application of required finish, but not less than 22,000-psi
(150-MPa) ultimate tensile strength, not less than 16,000-psi (110-MPa) minimum yield
strength, and not less than 0.062-inch (1.6-mm) thickness at any location for the main frame and
sash members.

B. Fasteners:  Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials
warranted by manufacturer to be noncorrosive and compatible with aluminum window
members, trim, hardware, anchors, and other components.

1. Reinforcement: Where fasteners screw anchor into aluminum less than 0.125 inch (3.2
mm) thick, reinforce interior with aluminum or nonmagnetic stainless steel to receive
screw threads, or provide standard, noncorrosive, pressed-in, splined grommet nuts.
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2. Exposed Fasteners: Unless unavoidable for applying hardware, do not use exposed
fasteners. For application of hardware, use fasteners that match finish of member or
hardware being fastened, as appropriate.

Anchors, Clips, and Accessories: Aluminum, nonmagnetic stainless steel, or zinc-coated steel
or iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient
strength to withstand design pressure indicated.

Reinforcing Members: Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel
complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or
iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient
strength to withstand design pressure indicated.

Compression-Type Weather Stripping: Provide compressible weather stripping designed for
permanently resilient sealing under bumper or wiper action and for complete concealment when
aluminum window is closed.

1. Weather-Stripping Material: Elastomeric cellular preformed gaskets complying with
ASTM C 509.

2. Weather-Stripping Material: Dense elastomeric gaskets complying with ASTM C 864.

3. Weather-Stripping Material: Manufacturer's standard system and materials complying
with AAMA/WDMA 101/1.S.2/NAFS.

Sliding-Type Weather Stripping: Provide woven-pile weather stripping of wool, polypropylene,
or nylon pile and resin-impregnated backing fabric. Comply with AAMA 701/702.

1. Weather Seals: Provide weather stripping with integral barrier fin or fins of semirigid,
polypropylene sheet or polypropylene-coated material. Comply with AAMA 701/702.

Replaceable Weather Seals: Comply with AAMA 701/702.

Sealant: For sealants required within fabricated windows, provide window manufacturer's
standard, permanently elastic, nonshrinking, and nonmigrating type recommended by sealant
manufacturer for joint size and movement.

WINDOW

Window Type: Horizontal sliding.

AAMA/WDMA Performance Requirements: Provide aluminum windows of performance
indicated that comply with AAMA/WDMA 101/1.S.2/NAFS.

1. Performance Class and Grade: C30.

Condensation-Resistance Factor (CRF): Provide aluminum windows tested for thermal
performance according to AAMA 1503, showing a CRF of 51.
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Thermal Transmittance: Provide aluminum windows with a whole-window, U-factor maximum
indicated at 15-mph (24-km/h) exterior wind velocity and winter condition temperatures when
tested according to AAMA 1503.

1. U-Factor: 0.74 or less.

Solar Heat-Gain Coefficient (SHGC): Provide aluminum windows with a whole-window
SHGC maximum of 0.40, determined according to NFRC 200 procedures.

Sound Transmission Class (STC): Provide glazed windows rated for not less than 34 STC
when tested for laboratory sound transmission loss according to ASTM E 90 and determined by
ASTM E 413.

Air Infiltration:  Maximum rate not more than indicated when tested according to
AAMA/WDMA 101/1.S.2/NAFS, Air Infiltration Test.

1. Maximum Rate: 0.3 cfm/sqg. ft. (5 cu. m/h x sg. m) of area at an inward test pressure of
6.24 Ibf/sq. ft. (300 Pa).

Water Resistance: No water leakage as defined in AAMA/WDMA referenced test methods at a
water  test pressure equaling that indicated, when tested according to
AAMA/WDMA 101/1.S.2/NAFS, Water Resistance Test.

1. Test Pressure: 15 percent of positive design pressure, but not less than 2.86 Ibf/sq. ft.
(140 Pa) or more than 15 Ibf/sq. ft. (720 Pa).

Forced-Entry Resistance: Comply with Performance Grade 20 requirements when tested
according to ASTM F 588.

Life-Cycle  Testing: Test according to AAMA910 and comply with
AAMA/WDMA 101/1.S.2/NAFS.

Operating Force and Auxiliary (Durability) Tests: Comply with
AAMA/WDMA 101/1.S.2/NAFS for operating window types indicated.
GLAZING

Glass and Glazing Materials: Refer to Division 8 Section "Glazing" for glass units and glazing
requirements applicable to glazed aluminum window units.

Glass: Clear, insulating-glass units, with low-E coating pyrolytic on second surface or sputtered
on second or third surface, complying with Division 8 Section "Glazing."

Glazing System: Manufacturer's standard factory-glazing system that produces weathertight
seal.
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2.5

2.6

HARDWARE

General: Provide manufacturer's standard hardware fabricated from aluminum, stainless steel,
carbon steel complying with AAMA 907, or other corrosion-resistant material compatible with
aluminum; designed to smoothly operate, tightly close, and securely lock aluminum windows,
and sized to accommodate sash or ventilator weight and dimensions. Do not use aluminum in
frictional contact with other metals. Where exposed, provide extruded, cast, or wrought
aluminum.

Horizontal-Sliding Windows: Provide the following operating hardware:

Sash Rollers: Steel, lubricated ball-bearing rollers with nylon tires.

Sash Lock: Cam-action sweep sash lock and keeper at meeting rails.

Limit Device: Sash stop limit device; mounted in bottom of pull stile.

Removable Lift-Out Sash: Design windows and provide with hardware to permit
removal of sash from inside for cleaning.

pPoONME

FABRICATION

Fabricate aluminum windows in sizes indicated. Include a complete system for assembling
components and anchoring windows.

Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing.

Thermally Improved Construction: Fabricate aluminum windows with an integral, concealed,
low-conductance thermal barrier; located between exterior materials and window members
exposed on interior side; in a manner that eliminates direct metal-to-metal contact.

1. Provide thermal-break construction that has been in use for not less than three years and
has been tested to demonstrate resistance to thermal conductance and condensation and to
show adequate strength and security of glass retention.

2. Provide hardware with low conductivity or nonmetallic material for hardware bridging
thermal breaks at frame or vent sash.

Weather Stripping: Provide full-perimeter weather stripping for each operable sash and
ventilator.

1. Horizontal-Sliding Windows: Provide operable sash with a double row of sliding
weather stripping in horizontal rails and single- or double-row weather stripping in
meeting or jamb stiles, as required to meet specified performance requirements. Provide
compression-type weather stripping at perimeter of each movable panel where sliding-
type weather stripping is not appropriate.

Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to exterior.
Factory-Glazed Fabrication: Glaze aluminum windows in the factory where practical and

possible for applications indicated. Comply with requirements in Division 8 Section "Glazing"
and with AAMA/WDMA 101/1.S.2/NAFS.
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2.7

2.8

G.

A.

B.

C.

A

B.

Glazing Stops: Provide snap-on glazing stops coordinated with Division 8 Section "Glazing"
and glazing system indicated. Provide glazing stops to match sash and ventilator frames.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

Appearance of Finished Work: WVariations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

ALUMINUM FINISHES

Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

High-Performance Organic Finish (2-Coat Fluoropolymer): AA-C12C40R1x (Chemical Finish:
cleaned with inhibited chemicals; Chemical Finish: conversion coating; Organic Coating:
manufacturer's 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). Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with AAMA 2604 and AAMA 2605 and with coating and resin
manufacturers' written instructions.

1. Color and Gloss: Dark Bronze.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine openings, substrates, structural support, anchorage, and conditions, with Installer
present, for compliance with requirements for installation tolerances and other conditions
affecting performance of work. Verify rough opening dimensions, levelness of sill plate, and
operational clearances. Examine wall flashings, vapor retarders, water and weather barriers,
and other built-in components to ensure a coordinated, weathertight window installation.

1. Metal Surfaces: Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag;
without sharp edges or offsets at joints.
2. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

INSTALLATION

Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing
windows, hardware, accessories, and other components.

Install windows level, plumb, square, true to line, without distortion or impeding thermal
movement, anchored securely in place to structural support, and in proper relation to wall
flashing and other adjacent construction.

Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction.

Install windows and components to drain condensation, water penetrating joints, and moisture
migrating within windows to the exterior.

Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic
action at points of contact with other materials.

ADJUSTING, CLEANING, AND PROTECTION

Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at
contact points and weather stripping for smooth operation and weathertight closure. Lubricate
hardware and moving parts.

Clean aluminum surfaces immediately after installing windows. Avoid damaging protective
coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances.

Clean factory-glazed glass immediately after installing windows. Comply with manufacturer's
written recommendations for final cleaning and maintenance. Remove nonpermanent labels,
and clean surfaces.

Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during
construction period.

Protect window surfaces from contact with contaminating substances resulting from
construction operations. In addition, monitor window surfaces adjacent to and below exterior
concrete and masonry surfaces during construction for presence of dirt, scum, alkaline deposits,
stains, or other contaminants. If contaminating substances do contact window surfaces, remove
contaminants immediately according to manufacturer's written recommendations.

END OF SECTION 08520
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SECTION 08710 - DOOR HARDWARE

PART 1 - GENERAL

11

1.2

13

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. Commercial door hardware for the following:

a. Swinging doors.
b. Other doors to the extent indicated.

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

Related Sections include the following:
1. Division 8 Section "Standard Steel Doors and Frames".

Products furnished, but not installed, under this Section include the following. Coordinating,
purchasing, delivering, and scheduling remain requirements of this Section.

1. Pivots and cylinders for locks specified in other Sections.
2. Permanent cores to be installed by Owner.

SUBMITTALS

Product Data: Include construction and installation details, material descriptions, dimensions of
individual components and profiles, and finishes.

Samples for Initial Selection: For each finish, color, and texture required for each type of door
hardware indicated.

Samples for Verification: For exposed door hardware of each type, in specified finish, full size.
Tag with full description for coordination with the door hardware sets. Submit Samples before,
or concurrent with, submission of the final door hardware sets.

1. Samples will be returned to Contractor. Units that are acceptable and remain undamaged
through submittal, review, and field comparison process may, after final check of
operation, be incorporated into the Work, within limitations of keying requirements.
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D.  Qualification Data: For Installer.

E. Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer
and witnessed by a qualified testing agency, for locks and closers.

F. Maintenance Data: For each type of door hardware to include in maintenance manuals. Include
final hardware and keying schedule.

G.  Warranty: Special warranty specified in this Section.

H. Other Action Submittals:

1. Door Hardware Sets: Prepared by or under the supervision of Installer, detailing
fabrication and assembly of door hardware, as well as procedures and diagrams.
Coordinate the final door hardware sets with doors, frames, and related work to ensure
proper size, thickness, hand, function, and finish of door hardware.

a. Format: Use same scheduling sequence and format and use same door numbers as
in the Contract Documents.
b. Content: Include the following information:

1)
2)
3)

4)
5)

6)
7)
8)
9)

10)

Identification number, location, hand, fire rating, and material of each door
and frame.

Type, style, function, size, quantity, and finish of each door hardware
item. Include description and function of each lockset and exit device.
Complete designations of every item required for each door or opening
including name and manufacturer.

Fastenings and other pertinent information.

Location of each door hardware set, cross-referenced to Drawings, both on
floor plans and in door and frame schedule.

Explanation of abbreviations, symbols, and codes contained in schedule.
Mounting locations for door hardware.

Door and frame sizes and materials.

Description of each electrified door hardware function, including location,
sequence of operation, and interface with other building control systems.

a) Sequence of Operation: Include description of component functions
that occur in the following situations: authorized person wants to
enter; authorized person wants to exit; unauthorized person wants to
enter; unauthorized person wants to exit.

List of related door devices specified in other Sections for each door and
frame.

C. Submittal Sequence: Submit the final door hardware sets at earliest possible date,
particularly where approval of the door hardware sets must precede fabrication of
other work that is critical in Project construction schedule. Include Product Data,
Samples, Shop Drawings of other work affected by door hardware, and other
information essential to the coordinated review of the door hardware sets.
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14

1.5

1.6

A.

2. Keying Schedule: Prepared by or under the supervision of Installer, detailing Owner's
final keying instructions for locks. Include schematic keying diagram and index each key
set to unique door designations.

QUALITY ASSURANCE
Installer Qualifications: An employer of workers trained and approved by lock manufacturer.

1. Installer's responsibilities include supplying and installing door hardware and providing a

qualified Architectural Hardware Consultant available during the course of the Work to

consult with Contractor, Architect, and Owner about door hardware and keying.

Installer shall have warehousing facilities in Project's vicinity.

Scheduling Responsibility: Preparation of door hardware and keying schedules.

4. Engineering Responsibility: Preparation of data for electrified door hardware, including
Shop Drawings, based on testing and engineering analysis of manufacturer's standard
units in assemblies similar to those indicated for this Project.

wmn

Source Limitations: Obtain each type and variety of door hardware from a single manufacturer,
unless otherwise indicated.

1. Provide electrified door hardware from same manufacturer as mechanical door hardware,
unless otherwise indicated. Manufacturers that perform electrical modifications and that
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction
are acceptable.

Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled

by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings

indicated, based on testing according to NFPA 252.

1. Test Pressure: Test at atmospheric pressure.

DELIVERY, STORAGE, AND HANDLING

Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to
Project site.

Tag each item or package separately with identification related to the final door hardware sets,
and include basic installation instructions, templates, and necessary fasteners with each item or
package.

Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

Deliver keys and permanent cores to Owner by registered mail or overnight package service.

COORDINATION

Templates: Distribute door hardware templates for doors, frames, and other work specified to
be factory prepared for installing door hardware. Check Shop Drawings of other work to
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1.7

1.8

B.

A.

A.

confirm that adequate provisions are made for locating and installing door hardware to comply
with indicated requirements.

Existing Openings: Where new hardware components are scheduled for application to existing
construction or where modifications to existing door hardware are required, field verify existing
conditions and coordinate installation of door hardware to suit opening conditions and to
provide for proper operation.

WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of door hardware that fail in materials or workmanship within specified
warranty period.
1. Failures include, but are not limited to, the following:

a. Structural failures including excessive deflection, cracking, or breakage.

b. Faulty operation of operators and door hardware.

C. Deterioration of metals, metal finishes, and other materials beyond normal

weathering and use.

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

MAINTENANCE SERVICE

Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions as needed for Owner's continued adjustment, maintenance, and
removal and replacement of door hardware.

PART 2 - PRODUCTS

2.1 SCHEDULED DOOR HARDWARE
A.  General: Provide door hardware for each door to comply with requirements in this Section and
door hardware sets indicated in Part 3 "Door Hardware Sets" Article.
1. Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and products
equivalent in function and comparable in quality to named products.
2. Sequence of Operation: Provide electrified door hardware function, sequence of
operation, and interface with other building control systems indicated.
B. Designations: Requirements for design, grade, function, finish, size, and other distinctive
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.
Products are identified by using door hardware designations, as follows:
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2.2

1. Named Manufacturers' Products: Manufacturer and product designation are listed for
each door hardware type required for the purpose of establishing minimum requirements.
Manufacturers' names are abbreviated in Part 3 "Door Hardware Sets" Article.

2. References to BHMA Standards: Provide products complying with these standards and
requirements for description, quality, and function.

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. 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.

2. Manufacturers:  Subject to compliance with requirements, provide products by the
manufacturers specified.

HINGES, GENERAL
Quantity: Provide the following, unless otherwise indicated:

Two Hinges: For doors with heights up to 60 inches (1524 mm).

Three Hinges: For doors with heights 61 to 90 inches (1549 to 2286 mm).

Four Hinges: For doors with heights 91 to 120 inches (2311 to 3048 mm).

For doors with heights more than 120 inches (3048 mm), provide 4 hinges, plus 1 hinge
for every 30 inches (750 mm) of door height greater than 120 inches (3048 mm).

PN E

Template Requirements: Except for hinges and pivots to be installed entirely (both leaves) into
wood doors and frames, provide only template-produced units.

Hinge Weight: Unless otherwise indicated, provide the following:

1. Entrance Doors: Heavy-weight hinges.

2. Doors with Closers: Antifriction-bearing hinges.

3. Interior Doors: Standard-weight hinges.

Hinge Base Metal: Unless otherwise indicated, provide the following:
1. Exterior Hinges: Stainless steel, with stainless-steel pin.

2. Interior Hinges: Stainless steel, with stainless-steel pin.

3. Hinges for Fire-Rated Assemblies: Stainless steel, with stainless-steel pin.

Fasteners: Comply with the following:

1. Machine Screws: For metal doors and frames. Install into drilled and tapped holes.
2. Wood Screws: For wood doors and frames.
3. Threaded-to-the-Head Wood Screws: For fire-rated wood doors.
4. Screws: Phillips flat-head; machine screws (drilled and tapped holes) for metal doors.
Finish screw heads to match surface of hinges.
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2.3

24

HINGES

Butts and Hinges: BHMA A156.1. Listed under Category A in BHMA's "Certified Product
Directory."

Template Hinge Dimensions: BHMA A156.7.
Available Manufacturers:

Baldwin Hardware Corporation (BH).

Bommer Industries, Inc. (BI).

Cal-Royal Products, Inc. (CRP).

Hager Companies (HAG).

Lawrence Brothers, Inc. (LB).

McKinney Products Company; an ASSA ABLOY Group company (MCK).
PBB, Inc. (PBB).

Stanley Commercial Hardware; Div. of The Stanley Works (STH).

N~ E

LOCKS AND LATCHES, GENERAL

Accessibility Requirements: Where indicated to comply with accessibility requirements,
comply with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans
with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)."

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the
wrist and that operate with a force of not more than 5 Ibf (22 N).

Latches and Locks for Means of Egress Doors: Comply with NFPA 101. Latches shall not
require more than 15 Ibf (67 N) to release the latch. Locks shall not require use of a key, tool,
or special knowledge for operation.

Electrified Locking Devices: BHMA A156.25.

Lock Trim:

1. Levers: Wrought.

a. 3500 Series — Grade 2 - Lever by Hagar Companies

N

Escutcheons (Roses): Wrought.

Dummy Trim: Match lever lock trim and escutcheons.

4. Lockset Designs: Cylinder — Standard Core 3500 Series — Grade 2 by Hagar Companies
or, if sets are provided by another manufacturer, provide designs that match those
designated.

w

Lock Throw: Comply with testing requirements for length of bolts required for labeled fire
doors, and as follows:

1. Bored Locks: Minimum 1/2-inch (13-mm) latchbolt throw.
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2.5

2.6

Backset: 2-3/4 inches (70 mm), unless otherwise indicated.

Strikes: Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with
curved lip extended to protect frame, finished to match door hardware set, and as follows:

Strikes for Bored Locks and Latches: BHMA A156.2.

Strikes for Mortise Locks and Latches: BHMA A156.13.

Strikes for Interconnected Locks and Latches: BHMA A156.12.

Strikes for Auxiliary Deadlocks: BHMA A156.5.

Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by
manufacturer.

Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.

7. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum
framing.

arwdE

©

MECHANICAL LOCKS AND LATCHES

Lock Functions: Function numbers and descriptions indicated in door hardware sets comply
with the following:

1. Bored Locks: BHMA A156.2.
Bored Locks: BHMA A156.2, Grade 2; Series 4000.
1. Available Manufacturers:

Arrow USA; an ASSA ABLOY Group company (ARW).

Best Access Systems; Div. of The Stanley Works (BAS).

Cal-Royal Products, Inc. (CRP).

Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company
(CR).

Falcon Lock; an Ingersoll-Rand Company (FAL).

Marks USA (MKS).

Medeco Security Locks, Inc.; an ASSA ABLOY Group company (MED).

PDQ Manufacturing (PDQ).

SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).

Hagar Companies

oo oTw

XS o

LOCK CYLINDERS
Standard Lock Cylinders: BHMA A156.5, Grade 2.

Cylinders: Manufacturer's standard tumbler type, constructed from brass or bronze, stainless
steel, or nickel silver, and complying with the following:

1. Number of Pins: Six.
2. Bored-Lock Type: Cylinders with tailpieces to suit locks.
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2.7

2.8

Permanent Cores: Manufacturer's standard; finish face to match lockset; complying with the
following:

Manufacturer: Same manufacturer as for locks and latches.
Available Manufacturers:

ABLOY Security, Inc.; an ASSA ABLOY Group company (ABL).

Arrow USA; an ASSA ABLOY Group company (ARW).

ASSA, Inc.; an ASSA ABLOY Group company (ASA).

Best Access Systems; Div. of The Stanley Works (BAS).

Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
Falcon Lock; an Ingersoll-Rand Company (FAL).

Medeco Security Locks, Inc.; an ASSA ABLOY Group company (MED).
SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).

Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).
Hagar Companies

RBBowoo~NooOR~LONE

= o

KEYING

Keying System:  Factory registered, complying with guidelines in BHMA A156.28,
Appendix A. Incorporate decisions made in keying conference, and as follows:

1. No Master Key System: Cylinders are operated by change keys only.
Keys: Nickel silver.
1. Quantity: In addition to one extra key blank for each lock, provide the following:

a. Cylinder Change Keys: Three.

OPERATING TRIM

Standard: BHMA A156.6 and as illustrated on Drawings.

Materials: Fabricate from stainless steel, unless otherwise indicated.
Available Manufacturers:

Burns Manufacturing Incorporated (BM).

Don-Jo Mfg., Inc. (DJO).

Forms + Surfaces (FS).

Hager Companies (HAG).

Hiawatha, Inc. (HIA).

IVES Hardware; an Ingersoll-Rand Company (1VS).
Rockwood Manufacturing Company (RM).

Trimco (TBM).

NG~ E
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2.9

STOPS AND HOLDERS

A.  Stops and Bumpers: BHMA A156.16, Grade 2.

1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.
Do not mount floor stops where they will impede traffic. Where floor or wall stops are
not appropriate, provide overhead holders.

B. Combination Floor and Wall Stops and Holders: BHMA A156.8, Grade 2.

C.  Silencers for Metal Door Frames: BHMA A156.16, Grade 1; neoprene or rubber, minimum
diameter 1/2 inch (13 mm); fabricated for drilled-in application to frame.

D.  Available Manufacturers:

1. Architectural Builders Hardware Mfg., Inc. (ABH).

2. Baldwin Hardware Corporation (BH).

3. Burns Manufacturing Incorporated (BM).

4. Cal-Royal Products, Inc. (CRP).

5. Don-Jo Mfg., Inc. (DJO).

6. Door Controls International (DCI).

7. DORMA Architectural Hardware; Member of The DORMA Group North America
(DAH).

8. Dor-O-Matic; an Ingersoll-Rand Company (DOR).

9. Glynn-Johnson; an Ingersoll-Rand Company (GJ).

10. Hager Companies (HAG).

2.10 FABRICATION

A.  Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade
name displayed in a visible location except in conjunction with required fire-rated labels and as
otherwise approved by Architect.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

B. Base Metals: Produce door hardware units of base metal, fabricated by forming method
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.
Furnish metals of a quality equal to or greater than that of specified door hardware units and
BHMA A156.18. Do not furnish manufacturer's standard materials or forming methods if
different from specified standard.

C.  Fasteners: Provide door hardware manufactured to comply with published templates generally
prepared for machine, wood, and sheet metal screws. Provide screws according to
commercially recognized industry standards for application intended, except aluminum
fasteners are not permitted. Provide Phillips flat-head screws with finished heads to match
surface of door hardware, unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is closed,
except for units already specified with concealed fasteners. Do not use through bolts for
installation where bolt head or nut on opposite face is exposed unless it is the only means
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A

B.

C.

of securely attaching the door hardware. Where through bolts are used on hollow door
and frame construction, provide sleeves for each through bolt.
2. Steel Machine or Wood Screws: For the following fire-rated applications:

a. Mortise hinges to doors.
b. Strike plates to frames.
C. Closers to doors and frames.

3. Steel Through Bolts: For the following fire-rated applications unless door blocking is
provided:

a. Surface hinges to doors.
b. Closers to doors and frames.
C. Surface-mounted exit devices.

4. Spacers or Sex Bolts: For through bolting of hollow-metal doors.

5. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2, "Recommended
Fasteners for Wood Doors."

FINISHES

Standard: BHMA A156.18, as indicated in door hardware sets.

Protect mechanical 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. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

PART 3 - EXECUTION

31 EXAMINATION
A. Examine doors and frames, with Installer present, for compliance with requirements for
installation tolerances, labeled fire door assembly construction, wall and floor construction, and
other conditions affecting performance.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A.  Steel Doors and Frames: Comply with DHI A115 Series.
1. Surface-Applied Door Hardware: Drill and tap doors and frames according to
ANSI A250.6.
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3.3

3.4

3.5

3.6

A.

INSTALLATION

Mounting Heights: Mount door hardware units at heights indicated as follows unless otherwise
indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural
Hardware for Standard Steel Doors and Frames."

2. Custom Steel Doors and Frames: DHI's "Recommended Locations for Builders'
Hardware for Custom Steel Doors and Frames."

3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

Install each door hardware item to comply with manufacturer's written instructions. Where
cutting and fitting are required to install door hardware onto or into surfaces that are later to be
painted or finished in another way, coordinate removal, storage, and reinstallation of surface
protective trim units with finishing work specified in Division 9 Sections. Do not install
surface-mounted items until finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment
substrates as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors according to industry standards.

FIELD QUALITY CONTROL

Independent Architectural Hardware Consultant: Owner will engage a qualified independent
Architectural Hardware Consultant to perform inspections and to prepare inspection reports.

1. Independent Architectural Hardware Consultant will inspect door hardware and state in
each report whether installed work complies with or deviates from requirements,
including whether door hardware is properly installed and adjusted.

ADJUSTING

Initial Adjustment: Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit. Replace units that cannot be adjusted to
operate as intended. Adjust door control devices to compensate for final operation of heating
and ventilating equipment and to comply with referenced accessibility requirements.

Occupancy Adjustment: Approximately three months after date of Substantial Completion,
Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting
operating forces, each item of door hardware as necessary to ensure function of doors, door
hardware, and electrified door hardware.

CLEANING AND PROTECTION

Clean adjacent surfaces soiled by door hardware installation.
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B.  Clean operating items as necessary to restore proper function and finish.

C.  Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.

3.7 DOOR HARDWARE SETS

Door Hardware Set No. 1
Door No. 118 and 131 to have the following:

No. Item Description

* Hanging Devices 1191

1 Operating Trim 3500 Series - Lever
1 Stops and Holders Wall Stop — 236W

* Number of hinges, as
specified.

END OF SECTION 08710

Manufacturer

Hagar Companies
Hagar Companies
Hagar Companies
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SECTION 08800 - GLAZING

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 glazing for the following products and applications, including those
specified in other Sections where glazing requirements are specified by reference to this
Section:

1. Windows.
2. Doors.
1.3 DEFINITIONS

A.  Manufacturers of Glass Products: Firms that produce primary glass, fabricated glass, or both, as
defined in referenced glazing publications.

B.  Glass Thicknesses: Indicated by thickness designations in millimeters according to
ASTM C 1036.

C. Interspace: Space between lites of an insulating-glass unit that contains dehydrated air or a
specified gas.

D. Deterioration of Coated Glass: Defects developed from normal use that are attributed to the
manufacturing process and not to causes other than glass breakage and practices for maintaining
and cleaning coated glass contrary to manufacturer's written instructions. Defects include
peeling, cracking, and other indications of deterioration in metallic coating.

E. Deterioration of Insulating Glass: Failure of hermetic seal under normal use that is attributed to
the manufacturing process and not to causes other than glass breakage and practices for
maintaining and cleaning insulating glass contrary to manufacturer's written instructions.
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of
glass.

F. Deterioration of Laminated Glass: Defects developed from normal use that are attributed to the
manufacturing process and not to causes other than glass breakage and practices for maintaining
and cleaning laminated glass contrary to manufacturer's written instructions. Defects include
edge separation, delamination materially obstructing vision through glass, and blemishes
exceeding those allowed by referenced laminated-glass standard.
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PERFORMANCE REQUIREMENTS

General: Provide glazing systems capable of withstanding normal thermal movement and wind
and impact loads (where applicable) without failure, including loss or glass breakage
attributable to the following: defective manufacture, fabrication, and installation; failure of
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other
defects in construction.

Glass Design: Glass thickness designations indicated are minimums and are for detailing only.
Confirm glass thicknesses by analyzing Project loads and in-service conditions. Provide glass
lites in the thickness designations indicated for various size openings, but not less than
thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following

criteria;

1. Glass Thicknesses: Select minimum glass thicknesses to comply with ASTM E 1300,
according to the following requirements:

a.

Specified Design Wind Loads: as indicated, but not less than wind loads
applicable to Project as required by ASCE 7 "Minimum Design Loads for
Buildings and Other Structures™: Section 6.0 "Wind Loads."

Design Wind Loads: Determine design wind loads applicable to Project from
basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 m)
above grade, according to ASCE 7, "Minimum Design Loads for Buildings and
Other Structures": Section 6.5, "Method 2-Analytical Procedure," based on mean
roof heights above grade indicated on Drawings.

1) Basic Wind Speed: 90 mph
2) Importance Factor: 11.
3) Exposure Category: B.

Probability of Breakage for Vertical Glazing: 8 lites per 1000 for lites set
vertically or not more than 15 degrees off vertical and under wind action.

1) Load Duration: 3 seconds.

Maximum Lateral Deflection: For the following types of glass supported on all 4
edges, provide thickness required that limits center deflection at design wind
pressure to 1/50 times the short side length or 1 inch (25 mm), whichever is less.

1)  For monolithic-glass lites heat treated to resist wind loads.
2) For insulating glass.
3) For laminated-glass lites.

Minimum Glass Thickness for Exterior Lites: Not less than 6.0 mm.
Thickness of Tinted and Heat-Absorbing Glass: Provide the same thickness for
each tint color indicated throughout Project.

Thermal Movements: Provide glazing that allows for thermal movements resulting from the
following maximum change (range) in ambient and surface temperatures acting on glass
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framing members and glazing components. 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.

Thermal and Optical Performance Properties: Provide glass with performance properties
specified based on manufacturer's published test data, as determined according to procedures
indicated below:

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick.

2. For laminated-glass lites, properties are based on products of construction indicated.

3. For insulating-glass units, properties are based on units of thickness indicated for overall
unit and for each lite.

4. Center-of-Glass Values: Based on using LBL-44789 WINDOW 5.0 computer program
for the following methodologies:

a. U-Factors: NFRC 100 expressed as Btu/ sq. ft. x h x deg F (W/sg. m x K).
b. Solar Heat Gain Coefficient: NFRC 200.
C. Solar Optical Properties: NFRC 300.

SUBMITTALS
Product Data: For each glass product and glazing material indicated.

Samples: For the following products, in the form of 12-inch- (300-mm-) square Samples for
glass and of 12-inch- (300-mm-) long Samples for sealants. Install sealant Samples between
two strips of material representative in color of the adjoining framing system.

Each color of tinted float glass.

Each type of patterned glass.

Coated vision glass.

Ceramic-coated spandrel glass.

Each pattern and color of ceramic-coated vision glass.

Wired glass.

Fire-resistive glazing products.

Each type of laminated glass with colored interlayer.

Insulating glass for each designation indicated.

0. For each color (except black) of exposed glazing sealant indicated.

Boo~NourwdE

Glazing Schedule: Use same designations indicated on Drawings for glazed openings in
preparing a schedule listing glass types and thicknesses for each size opening and location.

Product Certificates: Signed by manufacturers of glass and glazing products certifying that
products furnished comply with requirements.

1. For solar-control low-e-coated glass, provide documentation demonstrating that
manufacturer of coated glass is certified by coating manufacturer.
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Qualification Data: For installers.

Preconstruction Adhesion and Compatibility Test Report: From glazing sealant manufacturer
indicating glazing sealants were tested for adhesion to glass and glazing channel substrates and
for compatibility with glass and other glazing materials.

Product Test Reports: For each of the following types of glazing products:

Tinted float glass.
Coated float glass.
Insulating glass.
Glazing sealants.
Glazing gaskets.

agrwdE

Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed glazing similar in
material, design, and extent to that indicated for this Project; whose work has resulted in glass
installations with a record of successful in-service performance; and who employs glass
installers for this Project who are certified under the National Glass Association's Certified
Glass Installer Program.

Source Limitations for Glass: Obtain the following through one source from a single
manufacturer for each glass type: clear float glass, coated float glass, laminated glass and
insulating glass.

Source Limitations for Glass Sputter-Coated with Solar-Control Low-E Coatings: Where solar-
control low-e coatings of a primary glass manufacturer that has established a certified fabricator
program is specified, obtain sputter-coated solar-control low-e-coated glass in fabricated units
from a manufacturer that is certified by coated-glass manufacturer.

Source Limitations for Glazing Accessories: Obtain glazing accessories through one source
from a single manufacturer for each product and installation method indicated.

Glass Product Testing: Obtain glass test results for product test reports in "Submittals" Article
from a qualified testing agency based on testing glass products.

1. Glass Testing Agency Qualifications: An independent testing agency with the experience
and capability to conduct the testing indicated, as documented according to ASTM E 548.

2. Glass Testing Agency Qualifications: An independent testing agency accredited
according to the NFRC CAP 1 Certification Agency Program.

Elastomeric Glazing Sealant Product Testing: Obtain sealant test results for product test reports
in "Submittals" Article from a qualified testing agency based on testing current sealant
formulations within a 36-month period.

Missouri Department of Transportation: Warehouse Renovation Phase | 08800 - 4
Project #800160-040 October 2009



1. Sealant Testing Agency Qualifications: An independent testing agency qualified
according to ASTM C 1021 to conduct the testing indicated, as documented according to
ASTM E 548.

2. Test elastomeric glazing sealants for compliance with requirements specified by
reference to ASTM C 920, and where applicable, to other standard test methods.

G. Glazing for Fire-Rated Door Assemblies: Glazing for assemblies that comply with NFPA 80
and that are listed and labeled by a testing and inspecting agency acceptable to authorities
having jurisdiction, for fire-protection ratings indicated, based on testing according to
NFPA 252.

H.  Glazing for Fire-Rated Window Assemblies: Glazing for assemblies that comply with
NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to
authorities having jurisdiction, for fire ratings indicated, based on testing according to
NFPA 257.

l. Safety Glazing Products: Comply with testing requirements in 16 CFR 1201.

1. Subject to compliance with requirements, obtain safety glazing products permanently
marked with certification label of the Safety Glazing Certification Council or another
certification agency or manufacturer acceptable to authorities having jurisdiction.

2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2
articles for glazing lites more than 9 sq. ft. (0.84 sq. m) in exposed surface area of one
side, provide glazing products that comply with Category Il materials, for lites 9 sq. ft.
(0.84 sqg. m) or less in exposed surface area of one side, provide glazing products that
comply with Category I or Il materials, except for hazardous locations where Category Il
materials are required by 16 CFR 1201 and regulations of authorities having jurisdiction.

J. Glazing Publications: Comply with published recommendations of glass product manufacturers
and organizations below, unless more stringent requirements are indicated. Refer to these
publications for glazing terms not otherwise defined in this Section or in referenced standards.

1. GANA Publications: GANA Laminated Division's "Laminated Glass Design Guide"
and GANA's "Glazing Manual."

2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing,” and
AAMA TIR-A7, "Sloped Glazing Guidelines.”

3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Sloped Glazing Guidelines."

4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "Glazing Guidelines for
Sealed Insulating Glass Units."

K.  Insulating-Glass Certification Program: Permanently marked either on spacers or on at least
one component lite of units with appropriate certification label of the following testing and
inspecting agency:

1. Insulating Glass Certification Council.
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1.8
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DELIVERY, STORAGE, AND HANDLING

Protect glazing materials according to manufacturer's written instructions and as needed to
prevent damage to glass and glazing materials from condensation, temperature changes, direct
exposure to sun, or other causes.

For insulating-glass units that will be exposed to substantial altitude changes, comply with
insulating-glass manufacturer's written recommendations for venting and sealing to avoid
hermetic seal ruptures.

PROJECT CONDITIONS

Environmental Limitations: Do not proceed with glazing when ambient and substrate
temperature conditions are outside limits permitted by glazing material manufacturers and when
glazing channel substrates are wet from rain, frost, condensation, or other causes.

1. Do not install liquid glazing sealants when ambient and substrate temperature conditions
are outside limits permitted by glazing sealant manufacturer or below 40 deg F (4.4
deg C).

WARRANTY

Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer's standard form,
made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass
units that deteriorate as defined in "Definitions" Article, f.0.b. the nearest shipping point to
Project site, within specified warranty period indicated below.

1. Warranty Period: 10 years from date of Substantial Completion.

Manufacturer's Special Warranty on Laminated Glass: Manufacturer's standard form, made out
to Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass units
that deteriorate as defined in "Definitions™ Article, f.0.b. the nearest shipping point to Project
site, within specified warranty period indicated below.

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

Manufacturer's Special Warranty on Insulating Glass: Manufacturer's standard form, made out
to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units
that deteriorate as defined in "Definitions™ Article, f.0.b. the nearest shipping point to Project
site, within specified warranty period indicated below.

1. Warranty Period: 10 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products
specified.

3. Product: Subject to compliance with requirements, provide product specified.

4. 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.

5. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

6. Basis-of-Design Product: The design for each glazing product is based on the product
named. Subject to compliance with requirements, provide either the named product or a
comparable product by one of the other manufacturers specified.

2.2 GLASS PRODUCTS

A.  Heat-Treated Float Glass: ASTM C 1048; Type | (transparent flat glass); Quality-Q3; of class,
kind, and condition indicated.

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion
parallel to bottom edge of glass as installed, unless otherwise indicated.

2. For uncoated glass, comply with requirements for Condition A.

3. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-
strengthened) float glass where safety glass is indicated.

A.  Ceramic-Coated Vision Glass: Float glass with ceramic enamel applied by silk-screened
process and complying with ASTM C 1048, Condition C (other coated glass), Type |
(transparent flat glass), Quality-Q3, Specification No. 95-1-31 in GANA Tempering Division's
"Engineering Standards Manual,” and other requirements specified.

B. Insulating-Glass Units, General: Factory-assembled units consisting of sealed lites of glass
separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units
and with requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article.

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed
to resist thermal stresses induced by differential shading of individual glass lites and to
comply with glass design requirements specified in Part 1 "Performance Requirements"
Article.

2. Provide Kind FT (fully tempered) glass lites where safety glass is indicated.
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3. Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated for insulating-
glass units are nominal and the overall thicknesses of units are measured perpendicularly
from outer surfaces of glass lites at unit's edge.

4. Sealing System: Dual seal, with primary and secondary sealants as follows:

a. Manufacturer's standard sealants.
5. Spacer Specifications:  Manufacturer's standard spacer material and construction
complying with the following requirements:

a. Spacer Material: Aluminum with bronze, color anodic finish.
b. Desiccant: Molecular sieve or silica gel, or blend of both.
C. Corner Construction: Manufacturer's standard corner construction.

GLAZING GASKETS

Dense Compression Gaskets: Molded or extruded gaskets of material indicated below,
complying with standards referenced with name of elastomer indicated below, and of profile
and hardness required to maintain watertight seal:

Neoprene, ASTM C 864.

EPDM, ASTM C 864.

Silicone, ASTM C 1115.

Thermoplastic polyolefin rubber, ASTM C 1115.
Any material indicated above.

aokrwbdE

Soft Compression Gaskets: Extruded or molded, closed-cell, integral-skinned gaskets of
material indicated below; complying with ASTM C 509, Type Il, black; and of profile and
hardness required to maintain watertight seal:

Neoprene.

EPDM.

Silicone.

Thermoplastic polyolefin rubber.
Any material indicated above.

agrwdE

Lock-Strip Gaskets: Neoprene extrusions in size and shape indicated, fabricated into frames
with molded corner units and zipper lock-strips, complying with ASTM C 542, black.

GLAZING SEALANTS

General: Provide products of type indicated, complying with the following requirements:

1. Compatibility: Select glazing sealants that are compatible with one another and with
other materials they will contact, including glass products, seals of insulating-glass units,

and glazing channel substrates, under conditions of service and application, as
demonstrated by sealant manufacturer based on testing and field experience.
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2.5

2. Suitability: Comply with sealant and glass manufacturers' written instructions for
selecting glazing sealants suitable for applications indicated and for conditions existing at
time of installation.

3. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full
range.

Elastomeric Glazing Sealants: Comply with ASTM C 920 and other requirements indicated for
each liquid-applied chemically curing sealant specified, including those referencing
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint
substrates.

1. Single-Component Neutral-Curing Silicone Glazing Sealants GS-1:
a. Available Products:

1) Dow Corning Corporation; 790.
2) GE Silicones; SilPruf LM SCS2700.
3) Pecora Corporation; 864.

Type and Grade: S (single component) and NS (nonsag).

Class: 50.

Use Related to Exposure: NT (nontraffic).

Uses Related to Glazing Substrates: M, G, A, and, as applicable to glazing
substrates indicated, O.

o0 o

1) Use O Glazing Substrates: Coated glass, color anodic aluminum and
aluminum coated with a high-performance coating.

Glazing Sealants for Fire-Resistive Glazing Products: Identical to products used in test
assemblies to obtain fire-protection rating.

MISCELLANEOUS GLAZING MATERIALS

General: Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.

Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.

Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or
minus 5.

Spacers: Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness
required by glass manufacturer to maintain glass lites in place for installation indicated.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side
walking).
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2.8

Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

Perimeter Insulation for Fire-Resistive Glazing: Identical to product used in test assembly to
obtain fire-resistance rating.

FABRICATION OF GLAZING UNITS

Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and
face clearances, edge and surface conditions, and bite complying with written instructions of
product manufacturer and referenced glazing publications, to comply with system performance
requirements.

Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces
square edges with slight kerfs at junctions with outdoor and indoor faces.

Grind smooth and polish exposed glass edges and corners.

MONOLITHIC FLOAT-GLASS UNITS
Uncoated Clear Float-Glass Units MG-1: Class 1 (clear) Kind FT (fully tempered) float glass.

1. Thickness: 6.0 mm.

INSULATING-GLASS UNITS
Passive Solar Low-E Insulating-Glass Units 1G-1:

1. Basis-of-Design Product: Oldcastle Glass or a comparable product by one of the
following:

a. TC Insulating Glass Inc.
b. AGC Flat Glass North America

N

Overall Unit Thickness and Thickness of Each Lite: 25 and 6.0 mm.

Interspace Content: Argon.

4. Outdoor Lite: Class 2 (tinted) float glass complying with ceramic-coated vision-glass
requirements.

w

a. Tint Color: Bronze.
b. Annealed.

5. Indoor Lite: Class 1 (clear) float glass.
a. Annealed.

6. Low-E Coating: Pyrolytic or sputtered on second or third surface.
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Visible Light Transmittance: 45 percent minimum.
Winter Nighttime U-Factor: 0.35 maximum.
Summer Daytime U-Factor: 0.38 maximum.
Solar Heat Gain Coefficient: 0.61 maximum.
Outdoor Visible Reflectance: 10 percent maximum.

RO o~
ho %

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine framing glazing, with Installer present, for compliance with the following:
1. Manufacturing and installation tolerances, including those for size, squareness, and
offsets at corners.
2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4, Effective sealing between joints of glass-framing members.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.

Remove coatings not firmly bonded to substrates.
3.3 GLAZING, GENERAL

A.  Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and
other glazing materials, unless more stringent requirements are indicated, including those in
referenced glazing publications.

B.  Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass,
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable
tolerances. Adjust as required by Project conditions during installation.

C.  Protect glass edges from damage during handling and installation. Remove damaged glass from
Project site and legally dispose of off Project site. Damaged glass is glass with edge damage or
other imperfections that, when installed, could weaken glass and impair performance and
appearance.

D.  Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction sealant-substrate testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of
compatible sealant suitable for heel bead.
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3.4

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm) as
follows:

1. Locate spacers directly opposite each other on both inside and outside faces of glass.
Install correct size and spacing to preserve required face clearances, unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face clearances
and to comply with system performance requirements.

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to
sealant width. With glazing tape, use thickness slightly less than final compressed
thickness of tape.

Provide edge blocking where indicated or needed to prevent glass lites from moving sideways
in glazing channel, as recommended in writing by glass manufacturer and according to
requirements in referenced glazing publications.

Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is
subjected to movement.

Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with
sealant recommended by gasket manufacturer.

TAPE GLAZING

Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush
with or protrude slightly above sightline of stops.

Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to
make them fit opening.

Cover vertical framing joints by applying tapes to heads and sills first and then to jambs. Cover
horizontal framing joints by applying tapes to jambs and then to heads and sills.

Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.
Seal joints in tapes with compatible sealant approved by tape manufacturer.

Do not remove release paper from tape until just before each glazing unit is installed.
Apply heel bead of elastomeric sealant.
Center glass lites in openings on setting blocks and press firmly against tape by inserting dense

compression gaskets formed and installed to lock in place against faces of removable stops.
Start gasket applications at corners and work toward centers of openings.
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3.8

Apply cap bead of elastomeric sealant over exposed edge of tape.

GASKET GLAZING (DRY)

Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

Insert soft compression gasket between glass and frame or fixed stop so it is securely in place
with joints miter cut and bonded together at corners.

Center glass lites in openings on setting blocks and press firmly against soft compression gasket
by inserting dense compression gaskets formed and installed to lock in place against faces of
removable stops. Start gasket applications at corners and work toward centers of openings.
Compress gaskets to produce a weathertight seal without developing bending stresses in glass.
Seal gasket joints with sealant recommended by gasket manufacturer.

Install gaskets so they protrude past face of glazing stops.

SEALANT GLAZING (WET)

Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding
into glass channel and blocking weep systems until sealants cure. Secure spacers or spacers and
backings in place and in position to control depth of installed sealant relative to edge clearance
for optimum sealant performance.

Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond
of sealant to glass and channel surfaces.

Tool exposed surfaces of sealants to provide a substantial wash away from glass.

LOCK-STRIP GASKET GLAZING

Comply with ASTM C 716 and gasket manufacturer's written instructions.  Provide
supplementary wet seal and weep system, unless otherwise indicated.

CLEANING AND PROTECTION

Protect exterior glass from damage immediately after installation by attaching crossed streamers
to framing held away from glass. Do not apply markers to glass surface. Remove
nonpermanent labels, and clean surfaces.

Protect glass from contact with contaminating substances resulting from construction
operations, including weld splatter. If, despite such protection, contaminating substances do
come into contact with glass, remove substances immediately as recommended by glass
manufacturer.
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C.  Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum,
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from
natural causes, accidents, and vandalism, during construction period.

E.  Wash glass on both exposed surfaces in each area of Project not more than four days before date
scheduled for inspections that establish date of Substantial Completion. Wash glass as
recommended in writing by glass manufacturer.

END OF SECTION 08800
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SECTION 09111 - NON-LOAD-BEARING STEEL FRAMING

PART 1 - GENERAL

11

A.

1.2

A.

B.

13

A.

14

A.

B.

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 non-load-bearing steel framing members for the following applications:

1. Interior framing systems (e.g., supports for partition walls, framed soffits, furring, etc.).
Related Sections include the following:

1. Division 5 Section "Cold-Formed Metal Framing" for exterior and interior load-bearing
and exterior non-load-bearing wall studs; floor joists; roof rafters and ceiling joists; and

roof trusses.

2. Division 7 Section "Building Insulation™ for insulation installed with Z-shaped furring
members.

SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in
assembly indicated according to ASTM E 119 by an independent testing agency.

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated according to ASTM E 90 and classified according to
ASTM E 413 by an independent testing agency.

PART 2 - PRODUCTS

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL
A.  Framing Members, General: Comply with ASTM C 754 for conditions indicated.
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1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal, unless
otherwise indicated.

2. Protective Coating: manufacturer's standard corrosion-resistant zinc coating, unless
otherwise indicated.

2.2 STEEL FRAMING FOR FRAMED ASSEMBLIES
A.  Steel Studs and Runners: ASTM C 645.

1. Minimum Base-Metal Thickness: 0.0312 inch (0.79 mm).

B.  Slip-Type Head Joints: Where indicated, provide one of the following:

1. Double-Runner System: ASTM C 645 top runners, inside runner with 2-inch- (50.8-mm-
) deep flanges in thickness not less than indicated for studs and fastened to studs, and
outer runner sized to friction fit inside runner.

2. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes
applied to interior partition framing resulting from deflection of structure above; in
thickness not less than indicated for studs and in width to accommodate depth of studs.

a. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
b. Products: Subject to compliance with requirements, provide one of the following:
1) Steel Network Inc. (The); VertiTrack VTD Series.
2) Superior Metal Trim; Superior Flex Track System (SFT).
C. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width
indicated.

1. Minimum Base-Metal Thickness: 0.0312 inch (0.79 mm).

D. Cold-Rolled Channel Bridging: 0.0538-inch (1.37-mm) bare-steel thickness, with minimum
1/2-inch- (12.7-mm-) wide flanges.

1. Depth: 1-1/2 inches (38.1 mm).

2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches (38.1 by 38.1 mm), 0.068-inch- (1.73-
mm-) thick, galvanized steel.

E. Hat-Shaped, Rigid Furring Channels: ASTM C 645.

1. Minimum Base Metal Thickness: 0.0312 inch (0.79 mm).

2. Depth: 7/8 inch (22.2 mm).

F. Resilient Furring Channels: 1/2-inch- (12.7-mm-) deep, steel sheet members designed to reduce
sound transmission.

1. Configuration: Asymmetrical or hat shaped.
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G.

H.

A

B.

Cold-Rolled Furring Channels: 0.0538-inch (1.37-mm) bare-steel thickness, with minimum
1/2-inch- (12.7-mm-) wide flanges.

1. Depth: As indicated on Drawings.

2. Furring Brackets: Adjustable, corrugated-edge type of steel sheet with minimum bare-
steel thickness of 0.0312 inch (0.79 mm).

3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (1.59-
mm-) diameter wire, or double strand of 0.0475-inch- (1.21-mm-) diameter wire.

Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (31.8 mm), wall
attachment flange of 7/8 inch (22.2 mm), minimum bare-metal thickness of 0.0179 inch (0.45
mm), and depth required to fit insulation thickness indicated.

AUXILIARY MATERIALS

General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding
power, and other properties required to fasten steel members to substrates.

Isolation Strip at Exterior Walls: Provide one of the following:

1. Asphalt-Saturated Organic Felt: ASTM D 226, Typel (No.15 asphalt felt),
nonperforated.

2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener
penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel
stud size.

PART 3 - EXECUTION

3.1

3.2

A.

A.

EXAMINATION

Examine areas and substrates, with Installer present, and including welded hollow-metal frames,
cast-in anchors, and structural framing, for compliance with requirements and other conditions
affecting performance.

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

PREPARATION

Suspended Assemblies: Coordinate installation of suspension systems with installation of
overhead structure to ensure that inserts and other provisions for anchorages to building
structure have been installed to receive hangers at spacing required to support the Work and that
hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation in
advance of time needed for coordination and construction.
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3.3

3.4

Coordination with Sprayed Fire-Resistive Materials:

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling
runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials. Where
offset anchor plates are required, provide continuous plates fastened to building structure
not more than 24 inches (600 mm) o.c.

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary
for installation of non-load-bearing steel framing. Do not reduce thickness of fire-
resistive materials below that required for fire-resistance ratings indicated. Protect
adjacent fire-resistive materials from damage.

INSTALLATION, GENERAL
Installation Standard: ASTM C 754.

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C 841 that apply
to framing installation.

2. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C 1063
that apply to framing installation.

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C 844
that apply to framing installation.

4. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply
to framing installation.

Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim,
grab bars, toilet accessories, furnishings, or similar construction.

Install bracing at terminations in assemblies.

Do not bridge building control and expansion joints with non-load-bearing steel framing
members. Frame both sides of joints independently.

INSTALLING FRAMED ASSEMBLIES

Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior
walls, install isolation strip between studs and exterior wall.

Install studs so flanges within framing system point in same direction.

Install tracks (runners) at floors and overhead supports. Extend framing full height to structural
supports or substrates above suspended ceilings, except where partitions are indicated to
terminate at suspended ceilings. Continue framing around ducts penetrating partitions above
ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to
produce joints at tops of framing systems that prevent axial loading of finished
assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames;
install runner track section (for cripple studs) at head and secure to jamb studs.
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a. Install two studs at each jamb, unless otherwise indicated.

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch
(12.7-mm) clearance from jamb stud to allow for installation of control joint in
finished assembly.

C. Extend jamb studs through suspended ceilings and attach to underside of overhead
structure.

3. Other Framed Openings: Frame openings other than door openings the same as required
for door openings, unless otherwise indicated. Install framing below sills of openings to
match framing required above door heads.

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated
assembly indicated and support closures and to make partitions continuous from floor to
underside of solid structure.

a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated.

o

Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated.
6. Curved Partitions:

b

Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
b. Begin and end each arc with a stud, and space intermediate studs equally along
arcs. On straight lengths of not less than 2 studs at ends of arcs, place studs 6
inches (150 mm) o.c.

D.  Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment,
or powder-driven fasteners spaced 24 inches (610 mm) o.c.

E.  Z-Furring Members:

1. Erect insulation (specified in Division 7 Section "Building Insulation™) vertically and
hold in place with Z-furring members spaced 24 inches (610 mm) o.c.

2. Except at exterior corners, securely attach narrow flanges of furring members to wall
with concrete stub nails, screws designed for masonry attachment, or powder-driven
fasteners spaced 24 inches (600 mm) o.c.

3. At exterior corners, attach wide flange of furring members to wall with short flange
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring
channel to web of attached channel. At interior corners, space second member no more
than 12 inches (300 mm) from corner and cut insulation to fit.

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than

1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

END OF SECTION 09111
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SECTION 09250 - GYPSUM BOARD

PART 1 - GENERAL

11 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.
2.

Interior gypsum board.
Exterior gypsum board for ceilings and soffits.

B.  Related Sections include the following:

1.

2.

Division 5 Section "Cold-Formed Metal Framing" for load-bearing steel framing that
supports gypsum board.

Division 7 Section "Building Insulation” for insulation and vapor retarders installed in
assemblies that incorporate gypsum board.

Division 7 Section "Joint Sealants” for acoustical sealants installed in assemblies that
incorporate gypsum board.

Division 9 Section "Non-Load-Bearing Steel Framing" for non-structural framing and
suspension systems that support gypsum board.

Division 9 painting Sections for primers applied to gypsum board surfaces.

1.3 SUBMITTALS

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

B.  Samples: For the following products:

1.

2.

Trim Accessories: Full-size Sample in 12-inch- (300-mm-) long length for each trim
accessory indicated.

Textured Finishes: Manufacturer's standard size for each textured finish indicated and on
same backing indicated for Work.

14 QUALITY ASSURANCE

A.  Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.
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B.

15

A

1.6

A

B.

C.

STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated according to ASTM E 90 and classified according to
ASTM E 413 by an independent testing agency.

STORAGE AND HANDLING

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

PROJECT CONDITIONS

Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board
manufacturer's written recommendations, whichever are more stringent.

Do not install interior products until installation areas are enclosed and conditioned.

Do not install panels that are wet, those that are moisture damaged, and those that are mold
damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 PANELS, GENERAL
A.  Size: Provide in maximum lengths and widths available that will minimize joints in each area
and that correspond with support system indicated.
2.2 INTERIOR GYPSUM BOARD
A. General: Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to
type of gypsum board indicated and whichever is more stringent.

1. 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:

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

a. American Gypsum Co.
b. BPB America Inc.
C. G-P Gypsum.
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Lafarge North America Inc.
National Gypsum Company.
PABCO Gypsum.

Temple.

USG Corporation.

Se oo

B. Regular Type:

1. Thickness: 1/2 inch (12.7 mm).
2. Long Edges: Tapered.

C. TypeX:

1. Thickness: 5/8 inch (15.9 mm).
2. Long Edges: Tapered.

D. Ceiling Type: Manufactured to have more sag resistance than regular-type gypsum board.

1. Thickness: 1/2 inch (12.7 mm).
2. Long Edges: Tapered.

E.  Abuse-Resistant Type: Manufactured to produce greater resistance to surface indentation and
through-penetration (impact resistance) than standard, regular-type and Type X gypsum board.

1. Core: 5/8 inch (15.9 mm), Type X.
2. Long Edges: Tapered.

F. Moisture- and Mold-Resistant Type: With moisture- and mold-resistant core and surfaces.

1. Core: 5/8 inch (15.9 mm), Type X.
2. Long Edges: Tapered.

2.3 TRIM ACCESSORIES
A. Interior Trim: ASTM C 1047.

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc.

2. Shapes:
a. Cornerbead.
b. Bullnose bead.
C. LC-Bead: J-shaped; exposed long flange receives joint compound.
d. L-Bead: L-shaped; exposed long flange receives joint compound.
e. U-Bead: J-shaped; exposed short flange does not receive joint compound.
f. Expansion (control) joint.
g. Curved-Edge Cornerbead: With notched or flexible flanges.
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2.4 JOINT TREATMENT MATERIALS
A.  General: Comply with ASTM C 475/C 475M.
B.  Joint Tape:
1. Interior Gypsum Wallboard: Paper.

C.  Joint Compound for Interior Gypsum Wallboard: For each coat use formulation that is
compatible with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas,
use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and
trim flanges, use setting-type taping compound.

3. Fill Coat: For second coat, use setting-type, sandable topping compound.

4. Finish Coat: For third coat, use setting-type, sandable topping compound.

5 Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping
compound.

2.5 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written recommendations.

B.  Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033t0 0.112 inch (0.84 to 2.84 mm) thick.

2. For fastening cementitious backer units, use screws of type and size recommended by
panel manufacturer.

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

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of
assembly.

D.  Acoustical Sealant: As specified in Division 7 Section "Joint Sealants."

E.  Thermal Insulation: As specified in Division 7 Section "Building Insulation.”

F. Vapor Retarder: As specified in Division 7 Section "Building Insulation.™

2.6 TEXTURE FINISHES

A.  Primer: As recommended by textured finish manufacturer.
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1. Texture: Fine.

PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine areas and substrates, with Installer present, and including welded hollow-metal frames
and framing, for compliance with requirements and other conditions affecting performance.

Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLYING AND FINISHING PANELS, GENERAL
Comply with ASTM C 840.

Install ceiling panels across framing to minimize the number of abutting end joints and to avoid
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels
not less than one framing member.

Install panels with face side out. Butt panels together for a light contact at edges and ends with
not more than 1/16 inch (1.5 mm) of open space between panels. Do not force into place.

Locate edge and end joints over supports, except in ceiling applications where intermediate
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not
make joints other than control joints at corners of framed openings.

Form control and expansion joints with space between edges of adjoining gypsum panels.

Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke

ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in

area.

Fit gypsum panels around ducts, pipes, and conduits.

3. Where partitions intersect structural members projecting below underside of floor/roof
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow
1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant.

N

Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments, except floors. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these
locations, and trim edges with edge trim where edges of panels are exposed. Seal joints
between edges and abutting structural surfaces with acoustical sealant.
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3.3

Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to
open (unsupported) edges of stud flanges first.

APPLYING INTERIOR GYPSUM BOARD

Install interior gypsum board in the following locations:

aokrwbdE

Regular Type: As indicated on Drawings.

Type X: Unless Noted Otherwise.

Ceiling Type: As indicated on Drawings.

Abuse-Resistant Type: As indicated on Drawings.

Moisture- and Mold-Resistant Type: As indicated on Drawings.

Single-Layer Application:

1.

2.

3.

4.

On ceilings, apply gypsum panels before wall/partition board application to greatest
extent possible and at right angles to framing, unless otherwise indicated.

On partitions/walls, apply gypsum panels vertically (parallel to framing), unless
otherwise indicated or required by fire-resistance-rated assembly, and minimize end
joints.

a. Stagger abutting end joints not less than one framing member in alternate courses
of panels.

b. At stairwells and other high walls, install panels horizontally, unless otherwise
indicated or required by fire-resistance-rated assembly.

On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end
joints. Locate edge joints over furring members.
Fastening Methods: Apply gypsum panels to supports with steel drill screws.

Multilayer Application:

1.

On ceilings, apply gypsum board indicated for base layers before applying base layers on
walls/partitions; apply face layers in same sequence. Apply base layers at right angles to
framing members and offset face-layer joints 1 framing member, 16 inches (400 mm)
minimum, from parallel base-layer joints, unless otherwise indicated or required by fire-
resistance-rated assembly.

On partitions/walls, apply gypsum board indicated for base layers and face layers
vertically (parallel to framing) with joints of base layers located over stud or furring
member and face-layer joints offset at least one stud or furring member with base-layer
joints, unless otherwise indicated or required by fire-resistance-rated assembly. Stagger
joints on opposite sides of partitions.

On Z-furring members, apply base layer vertically (parallel to framing) and face layer
either vertically (parallel to framing) or horizontally (perpendicular to framing) with
vertical joints offset at least one furring member. Locate edge joints of base layer over
furring members.

Fastening Methods: Fasten base layers and face layers separately to supports with
SCrews.
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3.4

3.5

3.6

INSTALLING TRIM ACCESSORIES

General: For trim with back flanges intended for fasteners, attach to framing with same
fasteners used for panels. Otherwise, attach trim according to manufacturer's written
instructions.

Control Joints: Install control joints according to ASTM C 840 and in specific locations
approved by Architect for visual effect.

Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners, unless otherwise indicated.

FINISHING GYPSUM BOARD

General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations,
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for
decoration. Promptly remove residual joint compound from adjacent surfaces.

Prefill open joints, rounded or beveled edges, and damaged surface areas.

Apply joint tape over gypsum board joints, except those with trim having flanges not intended
for tape.

Gypsum Board Finish Levels: Finish panels to levels indicated below:

Level 1: Ceiling plenum areas, concealed areas, and where indicated.

Level 2: Panels that are substrate for tile.

Level 3: Where indicated on Drawings.

Level 4: At panel surfaces that will be exposed to view, unless otherwise indicated.

el N =

a. Primer and its application to surfaces are specified in other Division 9 Sections.
5. Level 5: Where indicated on Drawings.

a. Primer and its application to surfaces are specified in other Division 9 Sections.

APPLYING TEXTURE FINISHES

Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces
receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.

Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a
uniform texture free of starved spots or other evidence of thin application or of application
patterns.

Prevent texture finishes from coming into contact with surfaces not indicated to receive texture
finish by covering them with masking agents, polyethylene film, or other means. If, despite
these precautions, texture finishes contact these surfaces, immediately remove droppings and
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3.7

overspray to prevent damage according to texture-finish manufacturer's written
recommendations.
PROTECTION

Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 09250
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SECTION 09511 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes acoustical panels and exposed suspension systems for ceilings.
B.  Products furnished, but not installed under this Section, include anchors, clips, and other ceiling
attachment devices to be cast in concrete at ceilings.
1.3 DEFINITIONS
A.  AC: Articulation Class.
B. CAC: Ceiling Attenuation Class.
C. LR: Light Reflectance coefficient.
D. NRC: Noise Reduction Coefficient.
1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Samples for Initial Selection: For components with factory-applied color finishes.
C.  Samples for Verification: For each component indicated and for each exposed finish required,
prepared on Samples of size indicated below.
1. Acoustical Panel: Set of 6-inch- (150-mm-) square samples of each type, color, pattern,
and texture.
2. Exposed Suspension System Members, Moldings, and Trim: Set of 12-inch- (300-mm-)
long Samples of each type, finish, and color.
D.  Qualification Data: For testing agency.
E. Field quality-control test reports.
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Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for each acoustical panel ceiling.

Research/Evaluation Reports: For each acoustical panel ceiling and components.

Maintenance Data: For finishes to include in maintenance manuals.

QUALITY ASSURANCE

Acoustical Testing Agency Qualifications: An independent testing laboratory, or an NVLAP-
accredited laboratory, with the experience and capability to conduct the testing indicated.
NVLAP-accredited laboratories must document accreditation, based on a "Certificate of
Accreditation™ and a "Scope of Accreditation” listing the test methods specified.

Source Limitations: Obtain each type of acoustical ceiling panel and supporting suspension
system through one source from a single manufacturer.

Fire-Test-Response Characteristics: Provide acoustical panel ceilings that comply with the
following requirements:

1. Fire-Resistance Characteristics: Where indicated, provide acoustical panel ceilings
identical to those of assemblies tested for fire resistance per ASTM E 119 by UL or
another testing and inspecting agency acceptable to authorities having jurisdiction.

a. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire
Resistance Directory" or from the listings of another testing and inspecting agency.

b. Identify materials with appropriate markings of applicable testing and inspecting
agency.

2. Surface-Burning Characteristics: Provide acoustical panels with the following surface-
burning characteristics complying with ASTM E 1264 for Class A, B, or C (where
indicated) materials as determined by testing identical products per ASTM E 84:

a. Smoke-Developed Index: 450 or less.

Seismic Standard: Provide acoustical panel ceilings designed and installed to withstand the
effects of earthquake motions according to the following:

1. Standard for Ceiling Suspension Systems Requiring Seismic Restraint: Comply with
ASTM E 580.

2. CISCA's Recommendations for Acoustical Ceilings: Comply with CISCA's
"Recommendations for Direct-Hung Acoustical Tile and Lay-in Panel Ceilings--Seismic
Zones 0-2."

3. CISCA's Guidelines for Systems Requiring Seismic Restraint: Comply with CISCA's
"Guidelines for Seismic Restraint of Direct-Hung Suspended Ceiling Assemblies--
Seismic Zones 3 & 4."

4. ASCE 7, "Minimum Design Loads for Buildings and Other Structures™: Section 9,
"Earthquake Loads."
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1.6 DELIVERY, STORAGE, AND HANDLING
A.  Deliver acoustical panels, suspension system components, and accessories to Project site in
original, unopened packages and store them in a fully enclosed, conditioned space where they
will be protected against damage from moisture, humidity, temperature extremes, direct
sunlight, surface contamination, and other causes.
B. Before installing acoustical panels, permit them to reach room temperature and a stabilized
moisture content.
C.  Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.
1.7 PROJECT CONDITIONS
A.  Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed
and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and
ambient temperature and humidity conditions are maintained at the levels indicated for Project
when occupied for its intended use.
1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before
beginning acoustical panel ceiling installation.
1.8 COORDINATION
A. Coordinate layout and installation of acoustical panels and suspension system with other
construction that penetrates ceilings or is supported by them, including light fixtures, HVAC
equipment, fire-suppression system, and partition assemblies.
1.9 EXTRA MATERIALS
A.  Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1. Acoustical Ceiling Panels: Full-size panels equal to 2.0 percent of quantity installed.
2. Suspension System Components: Quantity of each exposed component equal to 2.0
percent of quantity installed.
3. Hold-Down Clips: Equal to 2.0 percent of quantity installed.
PART 2 - PRODUCTS
2.1 ACOUSTICAL PANELS, GENERAL
A.  Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated
that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical
ratings, and light reflectances, unless otherwise indicated.
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2.2

1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in which face of
test specimen is 15-3/4 inches (400 mm) away from test surface per ASTM E 795.

Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each
product type.

1. Where appearance characteristics of acoustical panels are indicated by referencing pattern
designations in ASTM E 1264 and not manufacturers' proprietary product designations,
provide products selected by Architect from each manufacturer's full range that comply
with requirements indicated for type, pattern, color, light reflectance, acoustical
performance, edge detail, and size.

Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide acoustical panels

treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold,

mildew, and gram-positive and gram-negative bacteria and showing no mold, mildew, or
bacterial growth when tested according to ASTM D 3273 and evaluated according to

ASTM D 3274 or ASTM G 21.

ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING

Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

Basis-of-Design Product: Subject to compliance with requirements, provide USG Eclipse
ClimaPlus or a comparable product by one of the following:

1. Armstrong World Industries, Inc.
2. Ecophon CertainTeed, Inc.

Color: White

LR: Not less than 0.86.

NRC: Not less than 0.70.

CAC: Not less than 35.

AC: Not less than 180.

Edge/Joint Detail: SLT Shadow Line Tapered.
Thickness: 3/4 inch.

Modular Size: As indicated on Drawings.

Antimicrobial Treatment: Broad spectrum fungicide and bactericide based.
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2.3

A.

D.

24

A.

B.

METAL SUSPENSION SYSTEMS, GENERAL

Metal Suspension System Standard: Provide manufacturer's standard direct-hung metal
suspension systems of types, structural classifications, and finishes indicated that comply with
applicable requirements in ASTM C 635.

Finishes and Colors, General: Comply with NAAMM's "Metal Finishes Manual for
Architectural and Metal Products™ for recommendations for applying and designating finishes.
Provide manufacturer's standard factory-applied finish for type of system indicated.

Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:

1. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304, nonmagnetic.

2. Size: Select wire diameter so its stress at 3 times hanger design load (ASTM C 635,
Table 1, "Direct Hung™) will be less than yield stress of wire, but provide not less than
0.135-inch- (3.5-mm-) diameter wire.

Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to
accommodate seismic forces.

Seismic Struts: Manufacturer's standard compression struts designed to accommodate seismic
forces.

Seismic Clips: Manufacturer's standard seismic clips designed and spaced to secure acoustical
panels in-place.

Hold-Down Clips: Where indicated, provide manufacturer's standard hold-down clips spaced
24 inches (610 mm) o.c. on all cross tees.

Impact Clips: Where indicated, provide manufacturer's standard impact-clip system designed to
absorb impact forces against acoustical panels.
METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING

Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

Basis-of-Design Product: Subject to compliance with requirements, provide USG DONN
DX/DXL 15/16” or a comparable product.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates, areas, and conditions, including structural framing to which acoustical
panel ceilings attach or abut, with Installer present, for compliance with requirements specified
in this and other Sections that affect ceiling installation and anchorage and with requirements
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3.2

3.3

for installation tolerances and other conditions affecting performance of acoustical panel
ceilings.

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

PREPARATION

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

INSTALLATION

General: Install acoustical panel ceilings to comply with ASTM C 636 and seismic design
requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems
Handbook."

1. Fire-Rated Assembly: Install fire-rated ceiling systems according to tested fire-rated
design.

Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling
plenum that are not part of supporting structure or of ceiling suspension system.

2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to
miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other
equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces hanger
spacings that interfere with location of hangers at spacings required to support standard
suspension system members, install supplemental suspension members and hangers in
form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling suspension members and to supports above with a
minimum of three tight turns. Connect hangers directly either to structures or to inserts,
eye screws, or other devices that are secure and appropriate for substrate and that will not
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing
members, by attaching to inserts, eye screws, or other devices that are secure and
appropriate for both structure to which hangers are attached and type of hanger involved.
Install hangers in a manner that will not cause them to deteriorate or fail due to age,
corrosion, or elevated temperatures.

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or
power-actuated fasteners that extend through forms into concrete.

7. When steel framing does not permit installation of hanger wires at spacing required,

install carrying channels or other supplemental support for attachment of hanger wires.

Do not attach hangers to steel deck tabs.

9. Do not attach hangers to steel roof deck. Attach hangers to structural members.

oo
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10.  Space hangers not more than 48 inches (1200 mm) o.c. along each member supported
directly from hangers, unless otherwise indicated; provide hangers not more than 8 inches
(200 mm) from ends of each member.

11. Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards and publications.

C.  Secure bracing wires to ceiling suspension members and to supports with a minimum of four
tight turns. Suspend bracing from building's structural members as required for hangers,
without attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires
into concrete with cast-in-place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and
where necessary to conceal edges of acoustical panels.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of
moldings before they are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c.
and not more than 3 inches (75 mm) from ends, leveling with ceiling suspension system
to a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m). Miter corners accurately and
connect securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension system runners so they are square and securely interlocked with one another.
Remove and replace dented, bent, or kinked members.

F. Install acoustical panels with undamaged edges and fit accurately into suspension system
runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a neat,
precise fit.

1. Arrange directionally patterned acoustical panels as follows:

a. As indicated on reflected ceiling plans.
b. Install panels with pattern running in one direction parallel to long axis of space.
C. Install panels in a basket-weave pattern.

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

3. For reveal-edged panels on suspension system runners, install panels with bottom of
reveal in firm contact with top surface of runner flanges.

4. For reveal-edged panels on suspension system members with box-shaped flanges, install
panels with reveal surfaces in firm contact with suspension system surfaces and panel
faces flush with bottom face of runners.

5. Paint cut edges of panel remaining exposed after installation; match color of exposed
panel surfaces using coating recommended in writing for this purpose by acoustical panel
manufacturer.

6. Install hold-down clips in areas indicated, in areas required by authorities having
jurisdiction, and for fire-resistance ratings; space as recommended by panel
manufacturer's written instructions, unless otherwise indicated.

7. Install clean-room gasket system in areas indicated, sealing each panel and fixture as
recommended by panel manufacturer's written instructions.
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3.4

3.5

8. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspections and prepare reports:

1. Suspended ceiling system.
2. Hangers, anchors and fasteners.

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections
and prepare test reports.

Tests and Inspections: Testing and inspecting of completed installations of acoustical panel
ceiling hangers and anchors and fasteners shall take place in successive stages, in areas of extent
and using methods as follows. Do not proceed with installations of acoustical panel ceiling
hangers for the next area until test results for previously completed installations of acoustical
panel ceiling hangers show compliance with requirements.

1. Extent of Each Test Area: When installation of ceiling suspension systems on each floor
has reached 20 percent completion but no panels have been installed.

a. Within each test area, testing agency will select 1 of every 10 power-actuated
fasteners and postinstalled anchors used to attach hangers to concrete and will test
them for 200 Ibf (890 N) of tension; it will also select one of every 2 postinstalled
anchors used to attach bracing wires to concrete and will test them for 440 Ibf
(1957 N) of tension.

b. When testing discovers fasteners and anchors that do not comply with
requirements, testing agency will test those anchors not previously tested until 20
pass consecutively and then will resume initial testing frequency.

Remove and replace acoustical panel ceiling hangers and anchors and fasteners that do not pass
tests and inspections and retest as specified above.

CLEANING

Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and
suspension system members. Comply with manufacturer's written instructions for cleaning and
touchup of minor finish damage. Remove and replace ceiling components that cannot be
successfully cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION 09511
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SECTION 09911 - EXTERIOR PAINTING

PART 1 - GENERAL

11 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 surface preparation and the application of paint systems on the following
exterior substrates:

1. Steel.
2. Galvanized metal.

B.  Related Sections include the following:

1. Division 5 Sections for shop priming of metal substrates with primers specified in this
Section.

2. Division 8 Sections for factory priming windows and doors with primers specified in this
Section.

3. Division 9 Section "Interior Painting™ for surface preparation and the application of paint
systems on interior substrates.

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

B.  Samples for Initial Selection: For each type of topcoat product indicated.

C.  Samples for Verification: For each type of paint system and each color and gloss of topcoat
indicated.

Submit Samples on rigid backing, 8 inches (200 mm) square.
Step coats on Samples to show each coat required for system.
Label each coat of each Sample.

Label each Sample for location and application area.

pPoONME

D.  Product List: For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules.
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A.

1.5

A.

1.6

A.

B.

1.7

A.

2. Printout of current "MPI Approved Products List" for each product category specified in
Part 2, with the proposed product highlighted.

QUALITY ASSURANCE

MPI Standards:

1. Products: Complying with MPI standards indicated and listed in "MPI Approved
Products List."

2. Preparation and Workmanship: Comply with requirements in "MPI Architectural
Painting Specification Manual" for products and paint systems indicated.

DELIVERY, STORAGE, AND HANDLING

Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
PROJECT CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F (10 and 35 deg C).

Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.
EXTRA MATERIALS

Furnish extra materials described below that are from same production run (batch mix) as
materials applied and that are packaged for storage and identified with labels describing

contents.

1. Quantity: Furnish an additional 5 percent, but not less than 1 gal. (3.8 L) of each material
and color applied.

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. Benjamin Moore & Co.
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2 Bennette Paint Mfg. Co., Inc.

3 BLP Mobile Paint Manufacturing.
4. California Paints.

5. ChemRex.

6 Cloverdale Paint.

7 Color Wheel Paints & Coatings.
8. Columbia Paint & Coatings.

9. Coronado Paint.

10. Davis Paint Company.

11.  Del Technical Coatings.

12.  Diamond Vogel Paints.

13.  Dunn-Edwards Corporation.

14.  Durant Paints Inc.

15.  Duron, Inc.

16.  Envirocoat Technologies Inc.
17.  Farrell-Calhoun.

18.  Flex Bon Paints.

19.  Frazee Paint.

20.  General Paint.

21.  Griggs Paint.

22. Hallman Lindsay Quality Paints.
23. Hirshfield's, Inc.

24. ICI Devoe (Canada).

25. ICI Paints.
26.  ICI Paints (Canada).
27.  Insl-x.

28.  lowa Paint Manufacturing Company, Inc.
29. Kelly-Moore Paints.

30. Kryton Canada Corporation.

31. Kwal-Howells Paint.

32. M.AB. Paints.

33.  McCormick Paints.

34.  Miller Paint.

35.  Mills Paint.

36. NCP Coatings.

37.  Northern Paint.

38. PARA Paints.

39.  Parker Paint Mfg. Co. Inc.

40.  Porter Paints.

41. PPG Architectural Finishes, Inc.
42. Rodda Paint Co.

43.  Sherwin-Williams Company (The).
44. Sico, Inc.

45.  Sigma Coatings.

46.  Smiland Paint Company.

47.  Spectra-Tone.

48. Tamms Industries, Inc.

49.  Tower Paint.

50. Vista Paint.
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2.2

A.

B.

2.3

A.

B.

24

A

PAINT, GENERAL

Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

Colors: As selected by Architect from manufacturer's full range.

METAL PRIMERS

Alkyd Anticorrosive Metal Primer: MPI #79.

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

1. VOC Content: E Range of EL.

EXTERIOR ALKYD PAINTS
Exterior Alkyd Enamel (Flat): MPI #8 (Gloss Level 1).

1. VOC Content: E Range of EL.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of work.
B.  Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:
1. Concrete: 12 percent.
2. Masonry (Clay and CMU): 12 percent.
3. Wood: 15 percent.
4. Plaster: 12 percent.
5. Gypsum Board: 12 percent.
C.  Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.
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3.2

3.3

Begin coating application only after unsatisfactory conditions have been corrected and surfaces
are dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates and
conditions.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated.

Remove plates, machined surfaces, and similar items already in place that are not to be painted.
If removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.

2. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and
incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers as required
to produce paint systems indicated.

Steel Substrates: Remove rust and loose mill scale. Clean using methods recommended in
writing by paint manufacturer.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that
promote adhesion of subsequently applied paints.

APPLICATION

Apply paints according to manufacturer's written instructions.

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable items same as similar exposed surfaces. Before final
installation, paint surfaces behind permanently fixed items with prime coat only.

Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of

same material are to be applied. Tint undercoats to match color of topcoat, but provide

sufficient difference in shade of undercoats to distinguish each separate coat.

If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.
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3.4

3.5

3.6

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

FIELD QUALITY CONTROL

Testing of Paint Materials: Owner reserves the right to invoke the following procedure at any
time and as often as Owner deems necessary during the period when paints are being applied:

1. Owner will engage the services of a qualified testing agency to sample paint materials
being used. Samples of material delivered to Project site will be taken, identified, sealed,
and certified in presence of Contractor.

2. Testing agency will perform tests for compliance of paint materials with product
requirements.

3. Owner may direct Contractor to stop applying paints if test results show materials being
used do not comply with product requirements. Contractor shall remove noncomplying-
paint materials from Project site, pay for testing, and repaint surfaces painted with
rejected materials. Contractor will be required to remove rejected materials from
previously painted surfaces if, on repainting with complying materials, the two paints are
incompatible.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.
At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.
EXTERIOR PAINTING SCHEDULE
Steel Substrates:
1. Alkyd System: MPI EXT 5.1D.

a. Prime Coat: Alkyd anticorrosive metal primer.

b. Intermediate Coat: Exterior alkyd enamel matching topcoat.

C. Topcoat: Exterior alkyd enamel (flat).

Galvanized-Metal Substrates:
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1. Alkyd System: MPI EXT 5.3B.

a. Prime Coat: Cementitious galvanized-metal primer.

b. Intermediate Coat: Exterior alkyd enamel matching topcoat.
C. Topcoat: Exterior alkyd enamel (flat).

END OF SECTION 09911
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SECTION 09912 - INTERIOR PAINTING

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 surface preparation and the application of paint systems on the following
interior substrates:
1. Concrete masonry units (CMU).
2. Steel.
3. Galvanized metal.
4. Aluminum (not anodized or otherwise coated).
5. Gypsum board.
B.  Related Sections include the following:
1. Division 5 Sections for shop priming of metal substrates with primers specified in this
Section.
2. Division 8 Sections for factory priming windows and doors with primers specified in this
Section.
3. Division 9 Section "Exterior Painting" for surface preparation and the application of paint
systems on exterior substrates.
4. Division 9 painting Sections for special-use coatings.
1.3 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Samples for Initial Selection: For each type of topcoat product indicated.
C.  Samples for Verification: For each type of paint system and in each color and gloss of topcoat
indicated.
1. Submit Samples on rigid backing, 8 inches (200 mm) square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.
D.  Product List: For each product indicated, include the following:
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A.

15

A

1.6

A

B.

1.7

A

1. Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules.

2. Printout of current "MPI Approved Products List" for each product category specified in
Part 2, with the proposed product highlighted.

QUALITY ASSURANCE

MPI Standards:

1. Products: Complying with MPI standards indicated and listed in "MPI Approved
Products List."

2. Preparation and Workmanship: Comply with requirements in "MPI Architectural
Painting Specification Manual" for products and paint systems indicated.

DELIVERY, STORAGE, AND HANDLING

Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
PROJECT CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F (10 and 35 deg C).

Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5
deg F (3 deg C) above the dew point; or to damp or wet surfaces.

EXTRA MATERIALS

Furnish extra materials described below that are from same production run (batch mix) as
materials applied and that are packaged for storage and identified with labels describing

contents.

1. Quantity: Furnish an additional 5 percent, but not less than 1 gal. (3.8 L) of each material
and color applied.

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:
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B. Manufacturers:

following:

1. Benjamin Moore & Co.

2. Bennette Paint Mfg. Co., Inc.

3. BLP Mobile Paint Manufacturing.
4. California Paints.

5. ChemRex.

6. Cloverdale Paint.

7. Color Wheel Paints & Coatings.
8. Columbia Paint & Coatings.

9. Coronado Paint.

10. Davis Paint Company.

11. Diamond Vogel Paints.

12. Dunn-Edwards Corporation.

13.  Durant Paints Inc.

14.  Duron, Inc.

15.  Envirocoat Technologies Inc.
16.  Farrell-Calhoun.

17.  Flex Bon Paints.

18.  Frazee Paint.

19.  General Paint.

20.  Griggs Paint.

21. Hallman Lindsay Quality Paints.
22.  Hirshfield's, Inc.

23.  ICI Devoe (Canada).

24. ICI Paints.

25.  ICI Paints (Canada).

26.  Insl-x.

27.  lowa Paint Manufacturing Company, Inc.
28.  Kelly-Moore Paints.

29. Kryton Canada Corporation.

30. Kwal-Howells Paint.

31. M.AB. Paints.

32. McCormick Paints.

33.  Miller Paint.

34.  Mills Paint.

35.  Northern Paint.

36. PARA Paints.

37.  Parker Paint Mfg. Co. Inc.

38.  Porter Paints.

39.  PPG Architectural Finishes, Inc.
40. Rodda Paint Co.

41.  Sherwin-Williams Company (The).
42.  Sico, Inc.

43.  Sigma Coatings.

44.  Smiland Paint Company.

45.  Spectra-Tone.

46.  Sterling Paint.

47.  Tamms Industries, Inc.

48.  Tower Paint.
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2.2

PAINT, GENERAL

Material Compatibility:

1.

Chemical Components of Field-Applied Interior Paints and Coatings:

Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.
For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

Provide products that

comply with the following limits for VOC content, exclusive of colorants added to a tint base,
when calculated according to 40 CFR 59, Subpart D (EPA Method 24) and the following
chemical restrictions; these requirements do not apply to primers or finishes that are applied in a
fabrication or finishing shop:

1.
2.
3.

Colors: As selected by Architect from manufacturer's full range.

Flat Paints and Coatings: VOC content of not more than 50 g/L.
Nonflat Paints and Coatings: VOC content of not more than 150 g/L.

Aromatic Compounds: Paints and coatings shall not contain more than 1.0 percent by
weight of total aromatic compounds (hydrocarbon compounds containing one or more
benzene rings).
Restricted Components: Paints and coatings shall not contain any of the following:

SXS<EmYSoTOSI—ARTTSQ@Oo0Te

Acrolein.

Acrylonitrile.
Antimony.

Benzene.

Butyl benzyl phthalate.
Cadmium.

Di (2-ethylhexyl) phthalate.
Di-n-butyl phthalate.
Di-n-octyl phthalate.
1,2-dichlorobenzene.
Diethyl phthalate.
Dimethyl phthalate.
Ethylbenzene.
Formaldehyde.
Hexavalent chromium.
Isophorone.

Lead.

Mercury.

Methyl ethyl ketone.
Methyl isobutyl ketone.
Methylene chloride.
Naphthalene.

Toluene (methylbenzene).
1,1,1-trichloroethane.
Vinyl chloride.
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2.3

A.

B.

24

A.

B.

25

A.

2.6

A.

PRIMERS/SEALERS
Interior Latex Primer/Sealer: MPI #50.

1. VOC Content: E Range of E2.
2. Environmental Performance Rating: EPR 2.

Interior Alkyd Primer/Sealer: MPI #45.

1. VOC Content: E Range of E2.

METAL PRIMERS

Alkyd Anticorrosive Metal Primer: MPI #79.

1. VOC Content: E Range of E2.
Cementitious Galvanized-Metal Primer: MPI #26.

1. VOC Content: E Range of E1.

LATEX PAINTS

High-Performance Architectural Latex (Eggshell): MPI #139 (Gloss Level 3).
1. VOC Content: E Range of E2.

2. Environmental Performance Rating: EPR 5.

ALKYD PAINTS

Interior Alkyd (Eggshell): MPI #51 (Gloss Level 3).

1. VOC Content: E Range of E2.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of work.

Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

1. Concrete: 12 percent.
2. Masonry (Clay and CMU): 12 percent.
3. Gypsum Board: 12 percent.
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3.2

Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

Begin coating application only after unsatisfactory conditions have been corrected and surfaces
are dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates and
conditions.

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates indicated.

Remove plates, machined surfaces, and similar items already in place that are not to be painted.
If removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.

2. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and
incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers as required
to produce paint systems indicated.

Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that
permitted in manufacturer's written instructions.

Clay Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture
content of surfaces or alkalinity of mortar joints to be painted exceed that permitted in
manufacturer's written instructions.

Concrete Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if
moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's
written instructions.

Steel Substrates: Remove rust and loose mill scale. Clean using methods recommended in
writing by paint manufacturer.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that
promote adhesion of subsequently applied paints.

Gypsum Board Substrates: Do not begin paint application until finishing compound is dry and
sanded smooth.
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3.3

3.4

APPLICATION
Apply paints according to manufacturer's written instructions.

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
Before final installation, paint surfaces behind permanently fixed equipment or furniture
with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of
same material are to be applied. Tint undercoats to match color of topcoat, but provide
sufficient difference in shade of undercoats to distinguish each separate coat.

If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

Painting Mechanical and Electrical Work: Paint items exposed in equipment rooms and
occupied spaces including, but not limited to, the following:

1. Mechanical Work:

Uninsulated metal piping.

Uninsulated plastic piping.

Pipe hangers and supports.

Tanks that do not have factory-applied final finishes.

Visible portions of internal surfaces of metal ducts, without liner, behind air inlets

and outlets.

f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering
or other paintable jacket material.

g. Mechanical equipment that is indicated to have a factory-primed finish for field

painting.

®Po0 o

2. Electrical Work:

b

Switchgear.

Panelboards.

C. Electrical equipment that is indicated to have a factory-primed finish for field
painting.

=

FIELD QUALITY CONTROL

Testing of Paint Materials: Owner reserves the right to invoke the following procedure at any
time and as often as Owner deems necessary during the period when paints are being applied:
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Owner will engage the services of a qualified testing agency to sample paint materials
being used. Samples of material delivered to Project site will be taken, identified, sealed,
and certified in presence of Contractor.

Testing agency will perform tests for compliance with product requirements.

Owner may direct Contractor to stop applying paints if test results show materials being
used do not comply with product requirements. Contractor shall remove noncomplying-
paint materials from Project site, pay for testing, and repaint surfaces painted with
rejected materials. Contractor will be required to remove rejected materials from
previously painted surfaces if, on repainting with complying materials, the two paints are
incompatible.

35 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

B.  After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE
A.  CMU Substrates:
1. Latex System: MPI INT 4.2A.
a. Prime Coat: Interior/exterior latex block filler.
b. Intermediate Coat: Interior latex matching topcoat.
C. Topcoat: Interior latex (eggshell).
B.  Steel Substrates:
1. Alkyd System: MPI INT 5.1E.
a. Prime Coat: Alkyd anticorrosive metal primer.
b. Intermediate Coat: Interior alkyd matching topcoat.
C. Topcoat: Interior alkyd (eggshell).
C.  Galvanized-Metal Substrates:
1. Alkyd System: MPI INT 5.3C.
a. Prime Coat: Cementitious galvanized-metal primer.
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b. Intermediate Coat: Interior alkyd matching topcoat.
C. Topcoat: Interior alkyd (eggshell).

D.  Gypsum Board Substrates:
1. High-Performance Architectural Latex System: MPI INT 9.2B.
a. Prime Coat: Interior latex primer/sealer.

b. Intermediate Coat: High-performance architectural latex matching topcoat.
C. Topcoat: High-performance architectural latex (eggshell).

END OF SECTION 09912
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SECTION 10801 - TOILET AND BATH ACCESSORIES

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. Public-use washroom accessories.
2. Underlavatory guards.
B.  Related Sections include the following:
1. Division 8 Section "Mirrors" for frameless mirrors.
1.3 SUBMITTALS
A.  Product Data: For each type of product indicated. Include the following:
1. Construction details and dimensions.
2. Anchoring and mounting requirements, including requirements for cutouts in other work
and substrate preparation.
3. Material and finish descriptions.
4. Features that will be included for Project.
5 Manufacturer's warranty.
B.  Samples: Full size, for each accessory item to verify design, operation, and finish requirements.
1. Approved full-size Samples will be returned and may be used in the Work.
C.  Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each
accessory required.
1. Identify locations using room designations indicated on Drawings.
2. Identify products using designations indicated on Drawings.
D.  Maintenance Data: For toilet and bath accessories to include in maintenance manuals.
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A.

B.

15

A.

B.

1.6

A.

QUALITY ASSURANCE

Source Limitations: For products listed together in the same articles in Part 2, provide products
of same manufacturer unless otherwise approved by Architect.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Avrticle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

COORDINATION

Coordinate accessory locations with other work to prevent interference with clearances required
for access by people with disabilities, and for proper installation, adjustment, operation,
cleaning, and servicing of accessories.

Deliver inserts and anchoring devices set into concrete or masonry as required to prevent
delaying the Work.

WARRANTY

Special Mirror Warranty: Manufacturer's standard form in which manufacturer agrees to
replace mirrors that develop visible silver spoilage defects and that fail in materials or

workmanship within specified warranty period.

1. Warranty Period: 15 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MATERIALS
A.  Stainless Steel: ASTM A 666, Type 304, 0.0312-inch (0.8-mm) minimum nominal thickness,
unless otherwise indicated.
B. Steel Sheet: ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.0359-
inch (0.9-mm) minimum nominal thickness.
C.  Galvanized Steel Sheet: ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating.
D. Galvanized Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after
fabrication.
E. Fasteners: Screws, bolts, and other devices of same material as accessory unit and tamper-and-
theft resistant where exposed, and of galvanized steel where concealed.
F. Chrome Plating: ASTM B 456, Service Condition Number SC 2 (moderate service).
G. Mirrors: ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
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H.  ABS Plastic: Acrylonitrile-butadiene-styrene resin formulation.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

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

C.  Basis-of-Design Product: The design for accessories is based on products indicated. Subject to
compliance with requirements, provide the named product or a comparable product by one of

the following:

1. A & J Washroom Accessories, Inc.

2. American Specialties, Inc.

3. Bobrick Washroom Equipment, Inc.

4. Bradley Corporation.

5. General Accessory Manufacturing Co. (GAMCO).

D. Toilet Tissue (Roll) Dispenser TA-01:

Basis-of-Design Product: Boberick B-4288.

Description: Multi-Roll

Mounting: Surface mounted.

Operation: Noncontrol delivery with theft-resistant spindles (2).
Capacity: Designed for up to 5 ¥ diameter tissue rolls.
Material and Finish: Stainless steel, No. 4 finish (satin).

oo,

E. Grab Bar TA-02:

=

Basis-of-Design Product: Boberick B-5806
Mounting: Flanges with concealed fasteners.
3. Material: Stainless steel, 0.05 inch (1.3 mm) thick.

N

a. Finish: Smooth, No. 4, satin finish.

4. Outside Diameter: 1-1/4 inches (32 mm).
5 Configuration and Length: As indicated on Drawings.

F. Mirror Unit TA-03:

1. Frame: Stainless-steel channel.

a. Corners: Manufacturer's standard.

2. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated
below.
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2.3

A.

B.

C.

24

A.

B.

a. One-piece, galvanized steel, wall-hanger device with spring-action locking
mechanism to hold mirror unit in position with no exposed screws or bolts.

3. Size: min 24”x48”.

UNDERLAVATORY GUARDS

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:

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

1. Plumberex Specialty Products, Inc.
2. TCI Products.
3. Truebro, Inc.

Underlavatory Guard TA-04:

1. Description: Insulating pipe covering for supply and drain piping assemblies, that
prevent direct contact with and burns from piping, and allow service access without
removing coverings.

2. Material and Finish: Antimicrobial, molded-plastic, white.

FABRICATION
General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and
access panels with full-length, continuous hinges. Equip units for concealed anchorage and

with corrosion-resistant backing plates.

Keys: Provide universal keys for internal access to accessories for servicing and resupplying.
Provide minimum of six keys to Owner's representative.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install accessories according to manufacturers' written instructions, using fasteners appropriate
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and
firmly anchored in locations and at heights indicated.
B.  Grab Bars: Install to withstand a downward load of at least 250 Ibf (1112 N), when tested
according to method in ASTM F 446.
3.2 ADJUSTING AND CLEANING
A.  Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items.
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B.  Remove temporary labels and protective coatings.

C.  Clean and polish exposed surfaces according to manufacturer's written recommendations.

END OF SECTION 10801
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K Missouri

Division of Labor Standards

WAGE AND HOUR SECTION

JEREMIAH W. (JAY) NIXON, Governor

Annual Wage Order No. 16

Section 026
COLE COUNTY

In accordance with Section 290.262 RSMo 2000, within thirty (30) days after a certified copy of this
Annual Wage Order has been filed with the Secretary of State as indicated below, any person who may
be affected by this Annual Wage Order may object by filing an objection in triplicate with the Labor and
Industrial Relations Commission, P.O. Box 599, Jefferson City, MO 65102-0599. Such objections must
set forth in writing the specific grounds of objection. Each objection shall certify that a copy has been
furnished to the Division of Labor Standards, P.O. Box 449, Jefferson City, MO 65102-0449 pursuant to
8 CSR 20-5.010(1). A certified copy of the Annual Wage Order has been filed with the Secretary of
State of Missouri.

Original Signed by
Carla Buschjost, Director
Division of Labor Standards

This Is A True And Accurate Copy Which Was Filed With The Secretary of State: March 10, 2009

Last Date Objections May Be Filed: April 9, 2009
Prepared by Missouri Department of Labor and Industrial Relations




Building Construction Rates for REPLACEMENT PAGE Section 026
COLE County

. **Effective Basic Over-
OCCUPATIONAL TITLE Date of Hourly Time Holiday Total Fringe Benefits
Increase | *! Rates |Schedule|Schedule

Asbestos Worker $28.91 55 60 $15.46
Boilermaker $32.30 57 7 $19.80
Bricklayers-Stone Mason $26.98 59 7 $12.65
Carpenter 4/09 .| $23.29 60 15 $11.00
Cement Mason $22.19 9 3 $10.24
Electrician (Inside Wireman) $29.07 28 7 $11.32 + 13%
Communication Technician USE ELECTRICIAN (INSIDE WIREMAN) RATE
Elevator Constructor a| $39.715 26 54 $19.715
Operating Engineer

Group | 5/09 $25.92 86 66 $18.37

Group Il 5/09 $25.92 86 66 $18.37

Group Il 5/09 $24.67 86 66 $18.37

Group 1lI-A 5/09 $25.92 86 66 $18.37

Group IV 5/09 $23.69 .86 66 : $18.37

Group V 5/09 $26.62 86 66 $18.37
Pipe Fitter b| $33.00 91 69 $19.68
Glazier $15.75| FED $2.16
Laborer (Building):

General ‘ $19.61 110 7 $9.64

First Semi-Skilied $21.61 110 7 $9.64 -

Second Semi-Skilled $20.61 110 7 $9.64
Lather USE CARPENTER RATE
Linoleum Layer & Cutter USE CARPENTER RATE
Marble Mason $26.98 59 7 $12.65
Millwright 4/09 $24.29 60 15 $11.00
Iron Worker $25.53 11 8 $16.90
Painter 2/09 $21.40 18 7 $8.82
Plasterer $21.21 94 5 $10.03
Plumber $25.31 FED $3.05
Piie Driver 4/09 $24.29 60 15 $11.00
Roofer $26.50 12 4 $11.29
Sheet Metal Worker ‘ $27.15 40 23 $12.26
Sprinkier Fitter $17.00| FED $2.69
Terrazzo Worker $26.98 59 7 $12.65
Tile Setter $26.98 59 7 $12.65
Truck Driver-Teamster

Group | 3/09 $23.25 101 5 $8.55

Group I 3/09 $23.90 101 5 $8.55

Group 1l ’ 3/09 $23.40 101 5 $8.55

Group IV 3/09 $23.90 101 5 $8.55
Traffic Control Service Driver 5/09 $26.415 22 55 $9.045
Welders-Acetylene & Electric *

Fringe Benefit Percentage is of the Basic Hourly Rate
Attention Workers: If you are not being paid the appropriate wage rate and fringe benefits contact the Division
of Labor Standards at (573) 751-3403.

**Annual Incremental Increase

*SEE FOOTNOTE PAGE ANNUAL WAGE ORDER NO. 16 6/09



Building Construction Rates for Section 026
COLE County Footnotes
Effective Basic Over-
OCCUPATIONAL TITLE Date of Hourly Time Holiday Total Fringe Benefits
Rates Schedule Schedule

increase

* Welders receive rate prescribed for the occupational title performing operation to which welding is incidental.

Use Building Construction Rates on Building construction in accordance with the classifications of construction

work established in 8 CSR 30-3.040(2).

Use Heavy Construction Rates on Highway and Heavy construction in accordance with the classifications of

construction work established in 8 CSR 30-3.040(3).

a - Vacation: Employees over 5 years - 8%; Employees under 5 years - 6%

b- Allwork over $7 Million Total Mechanical Contract - $33.00, Fringes - $19.68
All work under $7 Million Total Mechanical Contract - $31.66, Fringes - $14.81

ANNUAL WAGE ORDER NO. 16

3/08




REPLACEMENT PAGE
COLE COUNTY : :
OVERTIME SCHEDULE - BUILDING CONSTRUCTION

FED: Minimum requirement per Fair Labor Standards Act means time and one-half (1 %2) shall be paid for all work
in excess of forty (40) hours per work week.

NO. 9: Means the regular workday starting time of 8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved
forward to 6:00 a.m. or delayed one hour to 9:00 a.m. All work performed in excess of the regular work day and on
Saturday shall be compensated at one and one-half (1%%) times the regular pay. In the event time is lost during the
work week due to weather conditions, the Employer may scheduie work on the following Saturday at straight time. All
work accomplished on Sunday and holidays shall be compensated for at double the regular rate of wages. The work
week shall be Monday through Friday, except for midweek holidays.

NO. 11: Means eight (8) hours shall constitute a day's work, with the starting time to be established between 6:00
a.m. and 8:00 a.m. from Monday to Friday. Time and one-half (1'%2) shall be paid for first two (2) hours of overtime
Monday through Friday and the first eight (8) hours on Saturday. All other overtime hours Monday through Saturday
shall be paid at doubie (2) time rate. Double (2) time shall be paid for all time on Sunday and recognized holidays or
the days observed in lieu of these holidays.

NO. 12: Means the work week shall commence on Monday at 12:01 a.m. and shall continue through the following
Friday, inclusive of each week. All work performed by employees anywhere in excess of forty (40) hours in one (1)
work week, shall be paid for at the rate of one and one-half (1%%) times the regular hourly wage scale. All work
performed within the regular working hours which shall consist of a ten (10) hour work day except in emergency
situations. Overtime work and Saturday work shall be paid at one and one-half (1'2) times the regular hourly rate.
Work on recognized holidays and Sundays shall be paid at two (2) times the regular hourly rate.

NO. 18: Means the regular work day shall be eight (8) hours. Working hours are from six (6) hours before Noon
(12:00) to six (6) hours after Noon (12:00). The regular work week shall be forty (40) hours, beginning between 6:00
a.m. and 12:00 Noon on Monday and ending between 1:00 p.m. and 6:00 p.m. on Friday. Saturday will be paid at
time and one-half (1'2). Sunday and Holidays shall be paid at double (2) time. Saturday can be a make-up day if the
weather has forced a day off, but only in the week of the day being lost. Any time before six (6) hours before Noon or
six (B) hours after Noon will be paid at time and one-half (112).

NO. 22: Means a regular work week of forty (40) hours will start on Monday and end on Friday. The regular work day
shall be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40) hours Monday through Friday,
or any part thereof by reason of inclement weather;- Saturday or any part thereof may be worked as a make-up day at
the straight time rate. Employees who are part of a regular crew on a make-up day, notwithstanding the fact that they
may not have been employed the entire week, shall work Saturday at the straight time rate. A workday is to begin
between 6:00 a.m. and 9:00 a.m. However, the project starting time may be advanced or delayed if mutually agreed
to by the interest parties. For all time worked on recognized holidays, or days observed as such, double (2) time shall
be paid. '

NO. 26: Means that the regular working day shall consist of eight (8) hours worked between 6:00 a.m., and 5:00 p.m.,
five (5) days per week, Monday to Friday, inclusive. Hours of work at each jobsite shall be those established by the
general contractor and worked by the majority of trades. (The above working hours may be changed by mutual
agreement). Work performed on Construction Work on Saturdays, Sundays and before and after the regular working
day on Monday to Friday, inclusive, shall be classified as overtime, and paid for at double (2) the rate of single time.
The employer may establish hours worked on a jobsite for a four (4) ten (10) hour day work week at straight time pay
for construction work; the regular working day shall consist of ten (10) hours worked consecutively, between 6:00 a.m.
and 6:00 p.m., four (4) days per week, Monday to Thursday, inclusive. Any work performed on Friday, Saturday,
Sunday and holidays, and before and after the regular working day on Monday to Thursday where a four (4) ten (10)
hour day workweek has been established, will be paid at two times (2) the single time rate of pay. The rate of pay for
all work performed on holidays shall be at two times (2) the single time rate of pay.
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REPLACEMENT PAGE
COLE COUNTY :
OVERTIME SCHEDULE - BUILDING CONSTRUCTION

NO. 28: Means a regular workday shall consist of eight (8) hours between 7:00 a.m. and 5:30 p.m., with at least a
thirty (30) minute period to be taken for funch. Five (5) days a week, Monday through Friday inclusive, shall constitute
a work week. The Employer has the option for a workday/workweek of four (4) ten (10) hour days (4-10's) provided:

-The project must be for a minimum of four (4) consecutive days.

-Starting time may be within one (1) hour either side of 8:00 a.m.

-Work week must begin on either a Monday or Tuesday: [f a holiday falls within that week it shall be a
consecutive work day. (Alternate: If a holiday falls in the middie of a week, then the regular eight (8) hour
schedule may be implemented). ,

-Any time worked in excess of any ten (10) hour work day (in a 4-10 hour work week) shall be at the
appropriate overtime rate.

All work outside of the regular working hours as provided, Monday through Saturday, shall be paid at one & one-half
(1%4) times the employee's regular rate of pay. All work performed from 12:00 a.m. Sunday through 8:00 a.m.

Monday and recognized holidays shall be paid at double (2) the straight time hourly rate of pay. Should employees
work in excess of twelve (12) consecutive hours they shall be paid double time (2X) for all time after twelve (12) hours.
Shift work performed between the hours of 4:30 p.m. and 12:30 a.m. (second shift) shall receive eight (8) hours pay at
the regular hourly rate of pay plus ten (10%) percent for seven and one-half (7V2) hours work. Shift work performed
between the hours of 12:30 a.m. and 8:00 a.m. (third shift) shall receive eight (8) hours pay at the regular hourly rate of
pay plus fifteen (15%) percent for seven (7) hours work. A lunch period of thirty (30) minutes shall be allowed on each
shift. All overtime work required after the completion of a regular shift shall be paid at one and one-half (112) times the
shift hourly rate.

NO. 40: Means the regular working week shall consist of five (5) consecutive (8) hour days' labor on the job beginning
with Monday and ending with Friday of each week. Four (4) 10-hour days may constitute the regular work week. The
regular working day shall consist of eight (8) hours labor on the job beginning as early as 7:00 a.m. and ending as late
as 5:30 p.m. All full or part time labor performed during such hours shall be recognized as regular working hours and
paid for at the regular hourly rate. All hours worked on Saturday and all hours worked in excess of eight (8) hours but
not more than twelve (12) hours during the regular working week shall be paid for at time and one-half (12) the
regular hourly rate. All hours worked on Sundays and holidays and all hours worked in excess of twelve (12) hours
during the regular working day shall be paid at two (2) times the regular hourly rate. In the event of rain, snow, cold
or excessively windy weather on a regular working day, Saturday may be designated as a "make-up" day.

Saturday may also be designated as a "make-up" day, for an employee who has missed a day of work for personal
or other reasons. Pay for "make-up" days shall be at regular rates.

NO. 55: Means the regular work day shall be eight (8) hours between 6:00 a.m. and 4:30 p.m. The first two (2) hours
of work performed in excess of the eight (8) hour work day, Monday through Friday, and the first ten (10) hours of
work on Saturday, shall be paid at one & one-half'(114) times the straight time rate. All work performed on Sunday,
observed holidays and in excess of ten (10) hours a day, Monday through Saturday, shall be paid at double (2) the
straight time rate.

NO. 57: Means eight (8) hours per day shall constitute a day's work and forty (40) hours per week, Monday through
Friday, shall constitute a week’s work. The regular starting time shall be 8:00 a.m. The above may be changed by
mutual consent of authorized personnel. When circumstances warrant, the Employer may change the regular
workweek to four (4) ten-hour days at the regular time rate of pay. It being understood that all other pertinent
information must be adjusted accordingly. All time worked before and after the established workday of eight (8) hours,
Monday through Friday, all time worked on Saturday, shall be paid at the rate of time and one-half (1'2) except in
cases where work is part of an employee's regular Friday shift. All time worked on Sunday and recognized holidays
shall be paid at the double (2) time rate of pay.

AW16 026 OT STIP.doc Page 2 of 4 Pages



REPLACEMENT PAGE
COLE COUNTY : :
OVERTIME SCHEDULE - BUILDING CONSTRUCTION

NO. 59: Means that except as herein provided, eight (8) hours a day shall constitute a standard work day, and forty
(40) hours per week shall constitute a week's work. All ime worked outside of the standard eight (8) hour work day
and on Saturday shall be classified as overtime and paid the rate of time and one-half (1%2). All time worked on
Sunday and holidays shall be classified as overtime and paid at the rate of double (2) time. The Employer has the
option of working either five (5) eight hour days or four (4) ten hour days to constitute a normal forty (40) hour work
week. When the four (4) ten-hour work week is in effect, the standard work day shall be consecutive ten (10) hour
periods between the hours of 6:30 a.m. and 6:30 p.m. Forty (40) hours per week shall constitute a weeks work,
Monday through Thursday, inclusive. In the event the job is down for any reason beyond the Employer's control, then
Friday and/or Saturday may, at the option of the Employer, be worked as a make-up day; straight time not to exceed
ten (10) hours or forty (40) hours per week. When the five day (8) hour work week is in effect, forty (40) hours per
week shall constitute a week's work, Monday through Friday, inclusive. In the event the job is down for any reason
beyond the Employer's control, then Saturday may, at the option of the Employer, be worked as a make-up day;
straight time not to exceed eight (8) hours or forty (40) hours per week. The regular starting time (and resulting
quitting time) may be moved to 6:00 a.m. or delayed to 9:00 a.m. Make-up days shall not be utilized for days lost due
to holidays.

NO. 60: Means the Employer shall have the option of working five 8-hour days or four 10-hour days Monday through
Friday. If an Employer elects to work five 8-hour days during any work week, hours worked more than eight (8) per
day or forty (40) per week shall be paid at time and one-half (11%) the hourly wage rate plus fringe benefits Monday
through Friday. SATURDAY MAKE-UP DAY: If an Employer is prevented from working forty (40) hours, Monday
through Friday, or any part thereof by reason of inclement weather (rain or mud), Saturday or any part thereof may be
worked as a make-up day at the straight time rate. Itis agreed by the parties that the make-up day is not to be used fo
make up time lost due to recognized holidays. If an Employer elects to work four 10-hour days, between the hours of
6:30 a.m. and 6:30 p.m. in any week, work performed more than ten (10) hours per day or forty (40) hours per week
shall be paid at time and one half (1) the hourly wage rate plus fringe benefits Monday through Friday. [f an
Employer is working 10-hour days and loses a day due to inclement weather, the Employer may work ten (10) hours
on Friday at straight time. Friday must be scheduled for no more than ten (10) hours at the straight time rate, but all
hours worked over the forty (40) hours Monday through Friday will be paid at time and one-half (1'2) the hourly wage
rate plus fringe benefits. All Millwright work performed in excess of the regular work day and on Saturday shall be
compensated for at time and one-half (1%%) the regular Millwright hourly wage rate plus fringe benefits. The regular
work day starting of 8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved forward to 6:00 a.m. or delayed
one (1) hour to 9:00 a.m. All work accomplished on Sundays and recognized holidays, or days observed as
recognized holidays, shall be compensated for at double (2) the regular hourly rate of wages plus fringe benefits.
NOTE: All overtime is computed on the hourly wage rate plus an amount equal to the fringe benefits.

NO. 86: Means the regular work week shall consist of five (5) days, Monday through Friday, beginning at 8:00 a.m.
and ending at 4:30 p.m. The regular work day beginning time may be advanced one or two hours or delayed by one
hour. However, the Employer may have the option to schedule his work week from Monday through Thursday at ten
(10) hours per day at the straight time rate of pay with all hours in excess of ten (10) hours in any one day to be at the
applicable overtime rate. If the Employer elects to work from Monday through Thursday and is stopped due to
circumstances beyond his control, inclement weather or holiday, he shall have the option to work Friday at the straight
time rate of pay to complete his forty (40) hours. If an employee declines to work Friday as a make-up day, he shall
not be penalized. All overtime work performed on Monday through Saturday shall be paid at time and one-half (1%2) of
the hourly rate plus an amount equal to one-half (14) of the hourly Total Indicated Fringe Benefits. All work performed
on Sundays and recognized holidays shall be paid at double (2) the hourly rate plus an amount equal to the hourly
Total Indicated Fringe Benefits.

NO. 91: Means eight (8) hours shall constitute a day's work commencing at 8:00 a.m. and ending at 4:30 p.m.,
allowing one-half (%) hour for lunch. The option exists for the Employer to use a flexible starting time between the
hours of 6:00 a.m. and 9:00 a.m. The regular workweek shall consist of forty (40) hours of five (5) workdays, Monday
through Friday. The workweek may consist of four (4) ten (10) hour days from Monday through Thursday, with Friday
as a make-up day. If the make-up day is a holiday, the employee shall be paid at the double (2) time rate. The
employees shall be paid time and one-half (1%%) for work performed on Saturdays, before the regular starting time or
after the regular quitting time or over eight (8) hours per work day (unless working a 10-hour work day, then time and
one-half (11%) is paid for work performed over ten (10) hours a day) or over forty (40) hours per work week. Work
performed on Sundays and recognized holidays shali be paid at the double (2) time rate of pay.
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NO. 94: Means eight (8) hours shall constitute a days work between the hours of 8:00 a.m. and 5:00 p.m. The regular
workday starting time of 8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved forward to 6:00 a.m. or
delayed one (1) hour to 9:00 a.m. All work performed in excess of the regular work day and on Saturday shall be
compensated at one and one-half (1'2) times the regular pay. In the event time is lost during the work week due to
weather conditions, the Employer may schedule work on the following Saturday at straight time. All work
accomplished on Sunday and holidays shall be compensated at double the regular rate of wages.

NO. 101: Means that except as provided below, eight (8) hours a day shall constitute a standard work day, and forty
(40) hours per week shall constitute a week's work, which shall begin on Monday and end on Friday. All time worked
outside of the standard work day and on Saturday shall be classified as overtime and paid the rate of time and one-half
(1%%) (except as herein provided). All time worked on Sunday and recognized holidays shall be classified as overtime
and paid at the rate of double (2) time. The regular starting time of 8:00 a.m. (and resulting quitting time of 4:30 p.m.)
may be moved forward to 6:00 a.m. or delayed one (1) hour to 9:00 a.m. The Employer has the option of working either
five (5) eight-hour days or four (4) ten-hour days to constitute a normal forty (40) hour work week. When a four (4) ten-
hour day work week is in effect, the standard work day shall be consecutive ten (10) hour periods between the hours of
6:30 a.m. and 6:30 p.m. Forty (40) hours per week shall constitute a week's work Monday through Thursday, inclusive.
In the event the job is down for any reason beyond the Employer's control,-then Friday and/or Saturday may, at the
option of the Employer, be worked as a make-up day; straight time not to exceed ten (10) hours per day or forty (40)
hours per week. Starting time will be designated by the employer. When the five (5) day eight (8) hour work week is in
effect, forty (40) hours per week shall constitute a week’s work, Monday through Friday, inclusive. In the event the job is
down for any reason beyond the Employer's control, then Saturday may, at the option of the Employer, be worked as a
make-up day; straight time not to exceed eight (8) hours per day or forty (40) hours per week. Make-up days shall not
be utilized for days lost due to holidays.

NO. 110: Means eight (8) hours between the hours of 8:00 a.m. and 4:30 p.m. shall constitute a work day. The
starting time may be advanced one (1) or two (2) hours. Employees shall have a lunch period of thirty (30) minutes.
The Employer may provide a lunch period of one (1) hour, and in that event, the workday shall commence at 8:00 a.m.
and end at 5:00 p.m. The workweek shall commence at 8:00 a.m. on Monday and shall end at 4:30 p.m. on Friday (or
5:00 p.m. on Friday if the Employer grants a lunch period of one (1) hour), or as adjusted by starting time change as
stated above. All work performed before 8:00 a.m. and after 4:30 p.m. (or 5:00 p.m. where one (1) hour lunch is
granted for lunch) or as adjusted by starting time change as stated above or on Saturday, except as herein provided,
shall be compensated at one and one-half (114) times the regular hourly rate of pay for the work performed. All work
performed on Sunday and on recognized holidays shall be compensated at double (2) the regular hourly rate of pay
for the work performed. If an Employer is prevented from working forty (40) hours, Monday through Friday, or any part
thereof by reason of inclement weather (rain and mud), Saturday or any part thereof may be worked as a make-up day
at the straight time rate. The Employer shall have the option of working five eight (8) hour days or four ten (10) hour
days Monday through Friday. If an Employer elects to work five (5) eight (8) hour days during any work week, hours
worked more than eight (8) per day or forty (40) hours per week shall be paid-at time and one-half (1%%2) the hourly rate
Monday through Friday. If an Employer elects to work four (4) ten (10) hour days in any week, work performed more
than ten (10) hours per day or forty (40) hours per week shall be paid at time and one-half (1%%) the hourly rate
Monday through Friday. If an Employer is working ten (10) hour days and loses a day due to inclement weather, they
may work ten (10) hours Friday at straight time. Friday must be scheduled for at least eight (8) hours and no more
than ten (10) hours at the straight time rate, but all hours worked over the forty (40) hours Monday through Friday will
be paid at time and one-half (112) overtime rate.
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NO. 3: All work done on New Year's Day, Decoration Day, July 4th, Labor Day, Veteran's Day, Thanksgiving Day
and Christmas Day shall be paid at the double time rate of pay. Whenever any such holidays fall on a Sunday, the .
following Monday shall be observed as a holiday.

NO. 4: Alf work done on New Year's Day, Memorial Day, Independence Day, Labor Day, Thanksgiving and
Christmas Day shall be paid at the double time rate of pay. If any of the above holidays fall on Sunday, Monday will
be observed as the recognized holiday. If any of the above holidays fall on Saturday, Friday will be observed as the
recognized holiday.

NO. 5: All work that shall be done on New Year's Day, Memorial Day, Fourth of July, Labor Day, Veteran's Day,
Thanksgiving Day, and Christmas Day shall be paid at the double (2) time rate of pay.

NO. 7: All work done on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day,
Thanksgiving Day, and Christmas Day shall be paid at the double time rate of pay. If a holiday falls on a Sunday, it
shall be observed on the following Monday. If a holiday falls on a Saturday, it shall be observed on the preceding
Friday. .

NO. 8: All work performed on New Year's Day, Memorial Day, iIndependence Day, Labor Day, Veteran's Day,
Thanksgiving Day, and Christmas Day, or the days observed in lieu of these holidays, shall be paid at the double
time rate of pay.

NO. 15: All work accomplished on the recognized holidays of New Year's Day, Decoration Day (Memorial Day),
Independence Day (Fourth of July), Labor Day, Veteran's Day, Thanksgiving Day and Christmas Day, or days
observed as these named holidays, shall be compensated for at double (2) the regular hourly rate of wages plus
fringe benefits. If a holiday falls on Saturday, it shall be observed on the preceding Friday. If a holiday falls on a
Sunday, it shall be observed on the following Monday. No work shall be performed on Labor Day, Christmas Day,
Decoration Day or Independence Day except to preserve life or property.

NO. 23: All work done on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day,
Thanksgiving Day, Christmas Day and Sundays shall be recognized holidays and shall be paid at the double time
rate of pay. When a holiday falls on Sunday, the following Monday shall be considered a holiday.

NO. 54: All work performed on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran’s Day,
Thanksgiving Day, the Friday after Thanksgiving Day, and Christmas Day shall be paid at the double (2) time rate of
pay. When a holiday falls on Saturday, it shall be observed on Friday. When a holiday falls on Sunday, it shall be
observed on Monday.

NO. 55: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, Labor
Day, Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on the following
Monday. No work shall be performed on Labor Day except in case of jeopardy to work under construction. This rule
is applied to protect Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall
be counted as eight (8) hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is
to be paid the workmen unless worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday
as a make up day when an observed holiday occurs during the work week. Employees have the option to work that
make up day. If workmen are required to work the above enumerated holidays, or days observed as such, they
shall receive double (2) the regular rate of pay for such work.

NO. 60: All work performed on New Year's Day, Armistice Day (Veteran's Day), Decoration Day (Memorial Day),
independence Day (Fourth of July), Thanksgiving Day and Christmas Day shall be paid at the double time rate of
pay. No work shall be performed on Labor Day except when triple (3) time is paid. When a holiday falls on
Saturday, Friday will be observed as the holiday. When a holiday falls on Sunday, the following Monday shall be
observed as the holiday.
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COLE COUNTY
HOLIDAY SCHEDULE - BUILDING CONSTRUCTION:

NO. 66: All work performed on Sundays and the following recognized holidays, or the days observed as such, of
New Year's Day, Decoration Day, Fourth of July, Labor Day, Veteran's Day, Thanksgiving Day and Christmas Day,
shall be paid at double (2) the hourly rate plus an amount equal to the hourly Total Indicated Fringe Benefits.
Whenever any such holidays fall on a Sunday, the following Monday shall be observed as a holiday.

NO. 69: All work performed on New Year's Day, Decoration Day, July Fourth, Labor Day, Veteran's Day,
Thanksgiving Day or Christmas Day shall be compensated at double (2) their straight-time hourly rate of pay. Friday
after Thanksgiving and the day before Christmas will also be holidays, but if the employer chooses to work these
days, the employee will be paid at straight -time rate of pay. If a holiday falls on a Sunday in a particular year, the
holiday will be observed on the following Monday.

ANNUAL WAGE ORDER NO. 16
AWOQ16 026 BHol.doc Page 2 of 2 Pages




Heavy Construction Rates for REPLACEMENT PAGE Section 026
COLE County
*Effective Basic Over-
OCCUPATIONAL TITLE Date of Hourly Time Holiday | Total Fringe Benefits
Increase Rates |{Schedule|Schedule
CARPENTER ‘
Journeymen 5/09 $28.57 7 16 $11.00
Millwright 5/09 $28.57 7 16 $11.00
Pile Driver Worker 5/09 $28.57 7 16 $11.00
OPERATING ENGINEER
Group | 5/09 $25.00 21 5 $18.28
Group Il 5/09 $24.65 21 5 $18.28
Group lll 5/09 $24.45 21 5 $18.28
Group IV 5/09 $20.80 21 5 $18.28
Qiler-Driver 5/09 $20.80 21 5 $18.28
LABORER
General Laborer 5/09 $24.56 2 4 $9.29
Skilled Laborer 5/09 $25.16 2 4 $9.29
TRUCK DRIVER-TEAMSTER
Group | 5/09 $26.22 22 19 $9.40
Group 1l 5/09 $26.38 22 19 $9.40
Group Il 5/09 $26.37 22 19 $9.40
Group IV 5/09 $26.49 22 19 $9.40

Use Heavy Construction Rates on Highway and Heavy construction in accordance with the classifications of
construction work established in 8 CSR 30-3.040(3).

Use Building Construction Rates on Building construction in accordance with the classifications of construction
work established in 8 CSR 30-3.040(2).

If a worker is performing work on a heavy construction project within an occupational title that is not listed on the
Heavy Construction Rate Sheet, use the rate for that occupational title as shown on the Building Construction Rate sheet.

*Annual Incremental Increase
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COLE COUNTY
OVERTIME SCHEDULE - HEAVY CONSTRUCTION

FED: Minimum requirement per Fair Labor Standards Act means time and one-half (1 ') shall be paid
for all work in excess of forty (40) hours per work week.

NO. 2: Means a regular workweek shall be forty (40) hours and will start on Monday and end on Friday.
The regular work day shall be either eight (8) or ten (10) hours. If a crew is prevented from working forty
(40) hours Monday through Friday, or any part thereof, by reason of inclement weather, Saturday or any
part thereof may be worked as a make-up day at the straight time rate. Employees who are part of a
regular crew on a make-up day, notwithstanding the fact that they may not have been employed the
entire week, shall work Saturday at the straight time rate. A workday shift is to begin at the option of the
Employer, between 6:00 a.m. and not later than 2:00 a.m. However, the project starting time may be
advanced or delayed if required. If workmen are required to work the enumerated holidays or days
observed as such or Sundays, they shall receive double (2) the regular rate of pay for such work.

NO. 7: Means the regular work week shall start on Monday and end on Friday, except where the
Employer elects to work Monday through Thursday, ten (10) hours per day. All work over ten (10) hours
in a day or forty (40) hours in a week shall be at the overtime rate of one and one-half (1%%) times the
regular hourly rate. The regular work day shall be either eight (8) or ten (10) hours. [f a job can't work
forty (40) hours Monday through Friday because of inclement weather or other conditions beyond.the
control of the Employer, Friday or Saturday may be worked as a make-up day at straight time (if working
4-10's). Saturday may be worked as a make-up day at straight time (if working 5-8's). Make-up days
shall not be utilized for days lost due to holidays. A workday is to begin at the option of the Employer but
not later than 11:00 a.m. except when inclement weather, requirements of the owner or other conditions
beyond the reasonable control of the Employer prevent work. Except as worked as a make-up day, time
on Saturday shall be worked at one and one-half (12) times the regular rate. Work performed on Sunday
shall be paid at two (2) times the regular rate. Work performed on recognized holidays or days observed
as such, shall also be paid at the double (2) time rate of pay.

NO. 21: Means the regular workday for which employees shall be compensated at straight time hourly
rate of pay shall, unless otherwise provided for, begin at 8:00 a.m. and end at 4:30 p.m. However, the
project starting time may be advanced or delayed at the discretion of the Employer. At the discretion of
the Employer, when working a five (5) day eight (8) hour schedule, Saturday may be used for a make-up
day. If an Employer is prohibited from working on a holiday, that employer may work the following
Saturday at the straight time rate. However, the Employer may have the option to schedule his work from
Monday through Thursday at ten (10) hours per day at the straight time rate of pay with all hours in
excess of ten (10) hours in any one day to be paid at the applicable overtime rate. If the Employer elects
to work from Monday through Thursday and is stopped due to circumstances beyond his control, he shall
have the option to work Friday or Saturday at the straight time rate of pay to complete his forty (40} hours.
If an Employer is prohibited from working on a holiday, that Employer may work the following Friday or
Saturday at the straight time rate. Overtime will be at one and one-half (112) times the regular rate. If
workmen are required to work the enumerated holidays or days observed as such, or Sundays, they shall
receive double (2) the regular rate of pay for such work.

NO. 22; Means a regular work week of forty (40) hours will start on Monday and end on Friday. The
regular work day shall be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40)
hours Monday through Friday, or any part thereof by reason of inclement weather, Saturday or any part
thereof may be worked as a make-up day at the straight time rate. Employees who are part of a regular
crew on a make-up day, notwithstanding the fact that they may not have been employed the entire week,
shall work Saturday at the straight time rate. A workday is to begin between 6:00 a.m. and 9:00 a.m.
However, the project starting time may be advanced or delayed if mutually agreed to by the interested
pariies. For all time worked on recognized holidays, or days observed as such, double (2) time shall be
paid.
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COLE COUNTY
HOLIDAY SCHEDULE — HEAVY CONSTRUCTION:

NO. 4: All work performed on New Year's Day, Memorial Day, Independence Day, Labor Day, Thanksgiving Day,
Christimas Day, or days observed as such, shall be paid at the double time rate of pay. When a holiday falls on a Sunday,
Monday shall be observed.

NO. 5: The following days are recognized as holidays: New Year's Day, Memorial Day, Fourth of July, Labor Day,
Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on the following Monday. If a
holiday falls on a Saturday, it shall be observed on the preceding Friday. No work shall be performed on Labor Day
except in case of jeopardy to work under construction. This rule is applied to protect Labor Day. When a holiday falls
during the normal work week, Monday through Friday, it shall be counted as eight (8) hours toward a forty (40) hour
week; however, no reimbursement for this eight (8) hours is to be paid the workman unless worked. If workmen are
required to work the above recognized holidays or days observed as such, or Sundays, they shall receive doubie (2) the
regular rate of pay for such work. The above shall apply to the four 10's Monday through Friday work week. The ten (10)
hours shall be applied to the forty (40) hour work week.

NO. 16: The following days are recognized as holidays: New Year's Day, Memorial Day, Fourth of July, L.abor Day,
Thanksgiving Day and Christmas Day. If a holiday falls on Sunday, it shall be observed on the following Monday. If a
holiday falls on Saturday, it shall be observed on the preceding Friday. No work shall be performed on Labor Day except
in case of jeopardy to work under construction. This rule is applied to protect Labor Day. When a holiday falls during the
normal work week, Monday through Friday, it shall be counted as eight (8) hours toward the forty (40) hour week;
however, no reimbursement for this eight (8) hours is to be paid to the worker unless worked. If workers are required to
work the above recognized holidays or days observed as such, they shall receive double (2) the regular rate of pay for
such work.

NO. 19: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, L.abor Day,
Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on the following Monday. No
work shall be performed on Labor Day except in case of jeopardy to work under construction. This rule is applied to
protect Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall be counted as
eight (8) hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is to be paid the
workmen unless worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday as a make up day
when an observed holiday occurs during the work week. Employees have the option to work that make up day. If
workmen are required to work the above enumerated holidays, or days observed as such, they shall receive double (2)
the regular rate of pay for such work.
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OUTSIDE ELECTRICIAN

These rates are to be used for the following counties:

Adair, Audrain, Boone, Callaway, Camden, Carter, Chariton, Clark, Cole, Cooper, Crawford, Dent, Franklin,
Gasconade, Howard, Howell, Iron, Jefferson, Knox, Lewis, Lincoln, Linn, Macon, Maries, Marion, Miller, Moniteau,
Monroe, Montgomery, Morgan, Oregon, Osage, Perry, Phelps, Pike, Pulaski, Putmam, Ralls, Randolph, Reynolds,
Ripley, St. Charles, St. Francois, St. Louis City, St. Louis County, Ste. Genevieve, Schuyler, Scotland, Shannon, Shelby,
Sullivan, Texas, Warren, and Washington

COMMERCIAL WORK
Occupational Title Basic Total
Hourly Fringe
Rate Benefits
Journeyman Lineman $33.68 $4.75 + 42%
Lineman Operator $29.08 $4.75 +42%
Groundman $22.48 $4.75 + 42%

OVERTIME RATE: Eight (8) hours shall constitute a work day between the hours of 7:00 a.m. and 4:30 p.m. Forty
(40) hours within five (5) days, Monday through Friday inclusive, shall constitute the work week. Work performed in the
9th and 10th hour, Monday through Friday, shall be paid at time and one-half (1/%) the regular straight time rate of pay.
Contractor has the option to pay two (2) hours per day at the time and one-half (1}2) the regular straight time rate of pay
between the hours of 6:00 a.m. and 5:30 p.m., Monday through Friday. Work performed outside the regularly scheduled
working hours and on Saturdays, Sundays and recognized legal holidays, or days celebrated as such, shall be paid for at
the rate of double (2) time.

HOLIDAY RATE: All work performed on New Year's Day, Memorial Day, Fourth of July, Labor Day, Veteran's Day,
Thanksgiving Day, Christmas Day, or days celebrated as such, shall be paid at the double time rate of pay. When one of
the foregoing holidays falls on Sunday, it shall be celebrated on the following Monday. When one of the foregoing
holidays falls on Saturday, it shall be celebrated on the Friday before the holiday.

UTILITY WORK
Occupational Title Basic Total
Hourly Fringe
Rate Benefits
Journeyman Lineman $33.68 $4.75 +39.05%
Lineman Operator $29.08 $4.75 + 39.05%
Groundman $22.48 $4.75 +39.05%

OVERTIME RATE: Eight (8) hours shall constitute a work day between the hours of 7:00 a.m. and 4:30 p.m. Forty
(40) hours within five (5) days, Monday through Friday inclusive, shall constitute the work week. Work performed in the
9th and 10th hour, Monday through Friday, shall be paid at time and one-half (1%4) the regular straight time rate of pay.
Contractor has the option to pay two (2) hours per day at the time and one-half (1}4) the regular straight time rate of pay
between the hours of 6:00 a.m. and 5:30 p.m., Monday through Friday. Worked performed in the first eight (8) hours on
Saturday shall be paid at the rate of one and eight tenths (1.8) the regular straight time rate. Work performed outside
these hours and on Sundays and recognized legal holidays, or days celebrated as such, shall be paid for at the rate of
double (2) time.

HOLIDAY RATE: All work performed on New Year's Day, Memorial Day, Fourth of July, Labor Day, Veteran's Day,
Thanksgiving Day, Christmas Day, or days celebrated as such, shall be paid at the double time rate of pay. When one of
the foregoing holidays falls on Sunday, it shall be celebrated on the following Monday. When one of the foregoing
holidays falls on Saturday, it shall be celebrated on the Friday before the holiday.
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