CITY OF HOUSTON

INVITATION TO BID
Issued: June 4, 2010

Bid Opening:

Sealed bids, in duplicate, will be received by the City Secretary of the City of Houston, in the City Hall Annex, Public
Level, 900 Bagby, Houston, Texas 77002 until 10:30 A.M. Thursday,_June 24, 2010, and all bids will be opened and
publicly read in the City Council Chamber, City Hall Annex, Public Level, 900 Bagby at 11:00 A.M. on that date for the
purchase of:

FACILITY IMPROVEMENTS AT FIRE STATION No. 20
(PHASE 2)
FOR THE GENERAL SERVICES DEPARTMENT
Bid No. S50-C23654
NIGP Code: 910-51
Buyer:
Questions regarding tits solicitation should be addressed to Arturo Lopez, Senior Procurement Specialist, at 832-393-
8731or e-mail to arturo.lopez@cityofhouston.net

Electronic Bidding:
In order to submit a bid for the items associated with tits procurement, you must fill in the pricing information on the
“PLACE BID" page.

Prebid Conference:

A Pre-Bid Conference will be held for all Prospective Bidders in the Strategic Purchasing Division, Concourse Level
(Basement), Conference Room, #1 City Hall, 901 Bagby, at 10:00 a.m. on Wednesday, June 16, 2010. The site visit
will be scheduled at the pre-bid conference.

All Prospective Bidders are urged to be present. It is the bidder's responsibility to ensure that they have secured
and thoroughly reviewed all aspects of the solicitation documents prior to the Pre-Bid Conference. Any revisions
to be incorporated into tits solicitation document arising from discussions before, during and subsequent to the
Pre-Bid Conference will be confirmed in writing by Letter(s) of Clarification prior to the bid due date. Verbal
responses will not otherwise alter the specifications, terms and conditions as stated herein.

Bidding forms, specifications, and all necessary information should be downloaded from the Internet at
www.houstontx.gov/purchasing/index.html. By registering and downloading tits solicitation document, all
updates to tits solicitation document will be automatically forwarded via e-mail to any registered bidders. Tits
information may also be obtained from the Supplier Assistance Desk, Strategic Purchasing Division, 901 Bagby,
Concourse Level, Houston, Texas 77002.

The place of the bid opening may be transferred in accordance with Paragraph (b), (5) of Section 15-3 of The Code of
Ordinances, Houston, Texas. The bid-opening meeting may be rescheduled in accordance with Paragraph (b), (6) of said
Section 15-3.

The City reserves the right to reject any or all bids, or to accept any bid or combination of bids deemed
advantageous to it.
City employees are prohibited from bidding on tits solicitation in accordance with the Code of Ordinances Section 15-1.

*CONTENTS:

A. OFFER

B. SCOPE OF WORK/SPECIFICATIONS

C. GENERAL, SUPPLEMENTARY CONDITIONS AND BOND

FORMS

*NOTE 1: Actual page numbers for each section may change when the solicitation document is downloaded from the
Internet or because of letters of clarification. Therefore, bidders must read the solicitation document in its entirety and
comply with all the requirements set forth therein.
*NOTE 2: To be considered for award please submit the electronic bid form and the forms listed in section A,
including the signature page, which must be signed by a company official authorized to bind the company and a
10% Bid Bond.
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SECTION A

FORMAL ONE-TIME BID
FACILITY IMPROVEMENTS AT FIRE STATION No. 20
(PHASE 2)
FOR THE GENERAL SERVICES DEPARTMENT
Bid No. S50-C23654
NIGP Code: 910-51

To The Honorable Mayor
and City Council Members
of the City of Houston, Texas (the “City”):

The undersigned hereby offers to provide services necessary for the Facility Improvements at Fire Station
No. 20 (Phase 2), located at 6902 Navigation @ Macario Garcia, F.O.B. destination point Houston, Texas,
in accordance with the City's Specifications and General Terms & Conditions and/or samples/drawings
provided herein. When issued by the City of Houston, Letters of Clarification shall automatically become part
of tits bid document and shall supersede any previous specifications or provisions in conflict with Letters of
Clarification. It is the responsibility of the bidder to ensure that it has obtained all such letters. By submitting a
bid on tits project, bidder shall be deemed to have received all Letters of Clarification and to have incorporated
them into the bid.

The City may accept tits bid offer by issuance of a Notice of Award Letter and/or a Purchase Order at
any time on or before the 120th day following the day tits Official Bid Form is opened by the City. Tits offer
shall be irrevocable for 120 days after bid opening or for 90 days after City Council awards the bid, whichever
comes last, but tits period may be extended by written agreement of the parties.

The City reserves the right to INCREASE quantities during the twelve-month period following
the issuance of the first purchase order subject to agreement in writing by the Prime
Contractor/Supplier to honor the same bid price.

The City reserves the option, after bids are opened, to adjust the quantities listed on the electronic bid
form upward or downward, subject to the availability of funds, and/or make award (s) on a line item basis.
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SECTION A

Documents/forms must be downloaded from the City’'s Website
http://www.houstontx.gov/purchasing/index.html

Additional Required Forms to be Included with tits bid:

In addition to the electronic Bid Form and the Official Signature Page, the Forms listed in
Table 1 must be completed and submitted to the Office of the City Secretary on or
before the date and time the bid is due:

Table 1

Affidavit of Ownership

Fair Campaign Ordinance

Statement of Residence

Conflict of Interest Questionnaire

Pay or Play Contract Compliance Acknowledgement Form la
10% Bid Bond

Contractor References

Table 2 lists other documents and forms that should be viewed/downloaded from the
City’s website, but are not required to be submitted with the bid. The City will request

these forms, as applicable, to be completed and submitted to the City by the
recommended/successful bidder:

Table 2

Formal Instructions for Bid Terms

Drug Forms

Insurance Certificates Over $50,000.00

OCP Insurance Certificate Over $100,000.00

Pay or Play Form 2 / Certification of Agreement to Comply
Performance, Maintenance and Statutory Payment Bonds
2010 Building Construction Wage Rate

Questions concerning the Bid should be submitted in writing to: City of Houston,
Strategic Purchasing Division, 901 Bagby, Room B506, Houston, TX 77002, Attn: Arturo
Lopez or via fax: 832-393-8759 or via email (preferred method) to
arturo.lopez@cityofhouston.net no later than 4:00 PM, Friday, June 18, 2010.
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PERMITS:

Successful Contractor shall be responsible for securing any and all permits for proposed
work. Any fee charged for these permits should be the responsibility of the Contractor
and not the City of Houston.

CITY BUILDING CODES:

All work performed or equipment installed shall be in strict accordance with the City of
Houston Building Codes. The Contractor will immediately correct any deficiencies
discovered during work or after completion. Failure to correct deficiencies will result in
the City having corrections made at the Contractor’s expense.

BID BOND:

The Contractor shall be required to provide and submit with the bid a Bid Bond in the
amount of 10% of the total amount bid by the Contractor. The Bid Bond shall be in the
same form as that distributed by the City, and attached hereto, all duly executed by tits
Bidder (as “Principal”) and by a corporate surety company licensed to do business in the
State of Texas, and if the amount of the bond is greater than $100,000.00 the surety
must hold a certificate of authority from the United States Secretary of the Treasury, or a
Cashier’s or a Certified check in a like amount. Company or personal checks are not
acceptable.

PERFORMANCE BOND and PAYMENT BOND:
The successful Contractor(s) shall be required to provide a Performance and Payment
Bond in the total amount (100%) of the Contract if the award is in excess of $25,000.00.

The Performance and/or Payment Bond shall be in the same form as that distributed by
the City, and attached hereto, all duly executed by tits bidder (as “Principal”) and by an
incorporated surety company licensed to do business in the State of Texas. If the
amount of the bond is greater than $100,000.00 the surety must hold a certificate of
authority from the United States Secretary of the Treasury.

The Contractor(s) shall be required to provide a Performance and/or Payment Bond as
outlined above, which will be delivered to the City Purchasing Agent of the City, on or
before the tenth (10™) day following the day the bidder receives notice from the City.

MAINTENANCE BOND:

The Contractor shall furnish a maintenance bond in the total (100%) bid amount in the
form required by the City (samples attached). One bond, also referred to as the One
Year Maintenance Bond, will be conditioned upon Contractor’s repair, replacement or
restoration of any work or any portion of the work which is found to be defective or fails
in any way to comply strictly with tits contract or the plans and specifications for such
work within a period of one (1) year from the date of acceptance of such work by the City
Council or after the date that the “CQO”, or its designee in writing, determines, in a written
notice to the Contractor, to be the date upon which the project is both substantially
complete and available for the full and beneficial occupancy or use of the City.

QUALITY AND WORKMANSHIP:

The bidder must be able to demonstrate upon request that it has performed
satisfactorily, services similar to the services specified herein. The bidder will provide
records of warranty and repair services performed for others upon request. The City of
Houston shall be the sole judge whether the services performed are similar to the scope
of services specified herein.
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CONTRACTOR’'S QUESTIONNAIRE

In order to receive bid award consideration, the bidder must be able to demonstrate that
they are currently providing or have had at least one contract, for Civil Work and
Drainage Systems, Foundation and Structural Steel Construction, Masonry Wall
and Dampproofing, Glazing, Roof and Gutter System, and Mechanical System
Installation that is similar in size and scope to this contract. Bidder must have
references documenting that it has performed Civil Work and Drainage Systems,
Foundation and Structural Steel Construction, Masonry Wall and Dampproofing,
Glazing, Roof and Gutter System, and Mechanical System Installation. The
reference(s) should be included in the space provided below. Please attach another
piece of paper if necessary. If references are not included with the bid, the bidder shall
be required to provide such references to the City of Houston within five working days
from receipt of a written request from the City of Houston to do so. Bidder’s capability
and experience shall be a factor in determining the Contractor’s responsibility.

1. Business Name;

Business Address:
City, State, Zip:
Name of Owner/Contact Person:

Phone;: Fax: Email:

No. of Years providing Service to tits business:

2. Business Name:

Business Address:
City, State, Zip:

Name of Owner/Contact Person:

Phone: Fax: Email:

No. of Years providing Service to tits business:

3. Business Name:

Business Address:
City, State, Zip:
Name of Owner/Contact Person:

Phone: Fax: Email:

No. of Years providing Service to tits business:

SITE INSPECTION

The City of Houston reserves the right to inspect the bidder’s current place of business
to evaluate equipment condition and capabilities, staff experience, training and
capabilities, and storage capabilities as they relate to the performance of tits contract.
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1.0

2.0

3.0

SECTION B
SCOPE OF WORK

SUMMARY OF WORK

11

The contractor shall provide all supervision, labor, materials, equipment,
machinery, tools, transportation and ancillary items necessary to complete the
work in strict accordance with the specifications and drawings herein. Civil work
shall include storm and sanitary underground systems, foundation and structural
steel construction, exterior masonry wall construction including dampproofing,
glazing, roof and gutter systems, and mechanical system installation.

1.1.1 Technical Specifications as per Division | Sections and specified herein.
1.1.2 Drawings

1.1.3 Structural Specifications

PERFORMANCE TIME:

2.1

The Contractor shall have 120 calendar days to complete all work associated
with tits project after receipt of the Notice — To - Proceed.

RELATED SECTIONS:

3.1

All Documents and Sections that are not visible in the Technical Specifications
can be viewed from the following Public Works and Engineering web link:

http://[pwecms.cityofhouston.net/forms-amp-policies/search result-2.html
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4.0

TECHNICAL SPECIFICATIONS

SECTION NO.

01000

01040

01120

01300

01370

01410

02200

02380

03100

03200

03300

04200

05060

05120

05210

SECTION 4 - SPECIFICATIONS
TABLE OF CONTENTS

Fire Station 20 — (Part 2)

DIVISION 1 - GENERAL REQUIREMENTS

GENERAL REQUIREMENTS

COORDINATION

REMODELING PROCEDURES

SHOP DRAWINGS, PRODUCTS DATA AND SAMPLES
SCHEDULE OF VALUES

TESTING LABORATORY SERVICES

DIVISION 2 - SITEWORK

EARTHWORK FOR STRUCTURES

DRILLED PIERS

DIVISION 3 — CONCRETE

FORMWORK

CONCRETE REINFORCEMENT

CAST-IN-PLACE CONCRETE

DIVISION 4 — MASONRY

MASONRY

DIVISION 5 - METALS

WELDING, STRUCTURAL
STRUCTURAL STEEL

STEEL JOISTS
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05300 METAL DECKING

DIVISION 6 - WooD AND PLASTIC (NOT USED)

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

07210 BUILDING INSULATION

07512 MODIFIED BITUMINOUS ROOFING
07600 FLASHING AND SHEETMETAL
07920 CAULKING AND SEALANTS

DIVISION 8 - DOORS AND WINDOWS (NOT USED)

DIVISION 9 — FINISHES (NOT USED)

DIVISION 10 — SPECIALTIES (NOT USED)

10200 ALUMINUM LOUVERS

DivISION 11 — EQUIPMENT (NOT USED)

DIVISION 12 — FURNISHINGS (NOT USED)

DIVISION 13 - SPECIAL CONSTRUCTION (NOT USED)

DIVISION 14 — CONVEYING SYSTEMS (NOT USED)

DIVISION 15 — MECHANICAL

15000 HVAC GENERAL REQUIREMENTS

15100 MECHANICAL, HVAC EQUIPMENT

15105 MISCELLANEOUS EQUIPMENT

15120 MECHANICAL, VIBRATION ISOLATION

15140 MECHANICAL MOTORS AND CONTROLLERS
15250 THERMAL INSULATION
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15300

15320

15400

15800

MECHANICAL, HVAC AIR DISTRIBUTION SYSTEM
MECHANICAL, HVAC TESTING, ADJUSTING, BALANCE
MECHANICAL, HVAC CONTROLS

MECHANICAL, INSULATION

DIVISION 16 — ELECTRICAL (NOT USED)
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Section 01000

GENERAL CONSTRUCTION REQUIREMENTS

PART 1 - GENERAL

1.01 BIDDER'S REPRESENTATION

A.

Each bidder in submitting its bid proposal represents that they have read and
understands the bidding documents, drawings and the specifications,
including the portion of the work under other contractors, and has visited the
project site, and familiarized himself/herself with the local conditions under
which the project is to be performed.

Each bidder represented that they have compared the site’s existing
conditions and compared it with the drawings and specifications, and
satisfied himself/herself of the conditions of delivery, handling, storage of
materials, and all other matters that are incidental to the work before
submitting its bid or proposal.

Each bidder represents that its bid or proposal is based upon the materials
and/or equipment described in the project’s drawings and specifications.

Submission of a bid or proposal will be considered as evidence of the
bidder's representation. No allowance will be made to the successful
contractor by reason of any error or omission on its part due to neglecting
the requirements of tits article.

1.02 GENERAL STIPULATIONS

A.

Each contractor shall be responsible for the obtainment of all required trade
permits under its contract, including the payment of all applicable fees to the
governmental authorities with the jurisdiction over the project.

The drawings, in many instances, are schematic and do not define exact
locations or dimensions. Items furnished may vary in dimensions and other
ways from the specific items called for in the drawings. In such cases, the
contractor shall, prior to performing the work, determine the exact position or
dimensions by means of field measurements, drawings furnished by the
suppliers and/or coordination with other trades.

Information as to existing conditions shown on the drawings reflect the best
available data at the time the drawings were prepared, each contractor shall
investigate and verify the data in the field prior to submitting its bid or
proposal, and prior to start of field construction.

1.03 RELATION OF THE DOCUMENTS

A.

Complementary: The drawing and specifications are complementary and
anything included in one, but not in the other shall be provided as if included
completely in both. In case of conflict between the documents or within
either, the Engineer shall determine the intent.

Page 10 of 168



Cost Basis: In case of conflicts, the requirement defining the greater
guantity and/or the higher quality shall govern unless otherwise directed.

Standard Reference Documents: Various Standards Association documents
are included by reference such as ASTM, ACI, AISC, etc. Provisions of
each of these documents are basic to the contract unless exceeded by the
drawings or specifications. Where building code standards apply to similar
provisions, they shall govern unless exceeded by the referenced standard
drawings or specifications.

General Conditions of the Construction Contract: Unless otherwise indicated
in the contract documents, the “General Conditions for the Contract for
Construction” fully applicable to tits project is “AlIA Document A201-2007”"
published by the American Institute of Architects.

1.04 CONTRACTOR’'S USE OF PREMISES AND ACCESS

A.

Contractor’s use of the premises shall be confined to established work and
storage areas and approved access routes only, and he shall be responsible
for protection and restoration to original conditions of all unaltered areas
affected by the work.

Where not otherwise shown, details of work area enclosures, determination
of access ways, and other limitations of Contractor's use of existing
premises shall be developed with the Owner before commencement of the
work and recorded for mutual understanding of the parties, and thereafter,
any required or advisable changes shall likewise be developed with the
Owner and recorded.

Protections: The Contractor is responsible for the installation of fences,
barricades, temporary partitions, etc. with suitable locked doors or gates as
required. These shall be provided for the protection of workers, occupants,
the public and the work.

Separate Contractors: Accommodation shall be made for the requirements
of separate contractors working on the same project.

1.05 SCHEDULE OF VALUES

No later than 20-days following issuance of letter of intent by the Owner, the
Contractor shall furnish to the Owner Representative the Schedule of Values
listing the names of major subcontractors and the cost breakdown of each
subcontractor or trade, separated by labor material and equipment cost for
each.

1.06 TEMPORARY FACILITIES

A.

Lighting & Power: The contractor shall provide suitable lighting and power
for all trades working on the project, including temporary wires for all poles,
meter, lighting fixtures, expenses and charges for electric current, etc. At the
completion of the project, or upon instructions from the Owner, all such
temporary wires, poles, meters, etc. shall be removed from the project site.
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1.07

1.08

1.09

1.10

B. Water: The contractor shall provide all water requirements for the
construction of the project, including all necessary connections and fees. At
project completion or upon Owner’s instructions all such temporary piping
and fittings shall be removed from the project site.

C. Sanitary: The contractor shall provide suitable portable toilets for the use of
all workmen engaged on the project. Proper ventilation shall be provided
and a sanitary condition maintained at all times. These facilities shall meet
all local codes and regulations.

D. Winter Heating: The contractor shall provide portable heaters for the use of
all trades, and the protection from condensation of work in place, OSHA and
local code fire safety requirements shall be observed at all times.

E. Trash: A trash dumpster shall be provided by the contractor to facilitate the
collection of construction debris. Hauling and appropriate fees to an
approved dump site to be the responsibility of the Contractor.

F. Field Office: Provide a weather tight transportable building to serve as job
office available for subcontractors and engineer with lights, heat & A/C, and
phone. Provide as a minimum, a plan rack, table and desk with proper
drawings and specifications.

G. Contractor shall be responsible for all Power and Utilities consumption costs
until the official date of substantial completion determined by the Owner,
Contractor and Engineer.

TAXES

A. Each bidder shall include in its bid or proposal amount, all applicable taxes
associated with labor, materials and/or equipment incorporated into the
project.

COOPERATION WITH OTHER CONTRACTORS

A. Each Contractor shall provide its own facilities to perform its work and shall
cooperate with other contractors to facilitate the execution of theirs.

WARRANTY/GUARANTEE

A. Warranty/Guarantee on all material, equipment and labor shall be for a
minimum of 1-year from the date of Substantial Completion, additional
Warranty/Guarantee as required by these specifications shall remain in full
force and effect.

SAFETY MEASURES
A.  General Requirements: The contractor must also comply with Occupational
Safety and Health Act (OSHA) Standards. OSHA Standards are subject to

change. It is the Contractor’s responsibility to maintain familiarity with OSHA
Standards which are current.
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Electrical Work:

1. Electrical work will not be performed on or near energized lines or
equipment unless specified in the plans and specifications.

2. The Contractor must make arrangements with the appropriate entities for
de-energizing lines and equipment so that work may be performed. All
outages shall be reported through the authorized representative of the
Owner a minimum of 7 days, unless otherwise specified, prior to the
beginning of the requested outages.

Radiation Permits or Authorizations: Contractors contemplating the use of
radioactive materials or radiation producing equipment while performing
work on tits contract must obtain written authorization from the Owner.

Self-Propelled Elevating Work Platforms: All self-propelled elevating work
platforms will be designed, constructed, maintained, used, and operated in
accordance with the guidance provided in American National Standard for
Self-Propelled Elevating Work Platforms (ANSI A92) together with any
amendments, which may be in force at time contract is awarded.

Supporting Systems: “Supporting Systems, i.e., piling, cribbing, shoring,
etc., shall be designed by a qualified person that meets accepted
engineering requirements. Submit supporting systems construction details
and design, which bear the seal of a licensed professional engineer.”

Telephone: A telephone or equivalent means to immediately initiate
emergency response services shall be accessible at the job site at all times
while work is underway.

Guarding of Sloped Roofs: A passive means of fall protection, such as
guardrails or catch platforms, shall be used on all roofs where the fall
distance exceeds six feet

1.11 CONSTRUCTION/ERECTION SUPPORTS AND LOADS

A.

The lateral stability of tits structure is dependent on the total completion of all
interconnected structural roof, wall, and floor framing/decking systems. The
Contractor shall provide and adequately install and maintain all temporary
supports such as temporary guys, lateral bracing, false work, cribbing, and
any other type structural supports required for a safe erection operation to
maintain stability of the structure until all structural systems are
interconnected as required by the contract plans and specifications.

END OF SECTION
Section 01040

GENERAL COORDINATION

PART 1 - GENERAL
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1.01 DAILY REPORT

A

Contractor shall prepare daily Field Report in format directed and submit to
Owner’s Representative weekly.

1.02 RELATIONSHIP BETWEEN TRADES

A.

Require cooperation and coordination between various Trades and
Subcontractors whose work is dependent upon one another. Schedule such
work so as to prevent delays in dependent work and so that all related work
will progress together. Require each Trade or Subcontractor to make
necessary provisions for the requirements of such other work areas. No
additional compensation for extra work incurred through the lack of
cooperation and coordination between various Trades and Subcontractors
will be allowed.

1.03 ACCEPTANCE OF PRIOR WORK

A.

New Work: Work executed in relation to following work shall be inspected
and notice given of any defects, improper workmanship or materials, or other
conditions that would affect the satisfactory execution and permanency of
such following work. No further work shall be executed until such defects or
conditions have been corrected. The absence of any such notifications will
be construed as an acceptance by these Trades or Subcontractors of the
prior related work, and later claims of defects in tits work will not in any way
relieve the Prime Contractor from responsibility of the resulting defects.

1.04 MEASUREMENTS

A.

Verify the governing lines, levels and dimensions of the premises, establish
the lines and levels for construction from the data as confirmed, tape all
dimensions and turn all angles by instrument and verify by triangulation and
closure. Verify dimensions on existing work and report in writing all
differences from the documents. Submit request for the direction prior to
proceeding with the work. Verify all dimensions of new work as constructed
and make good all discrepancies as directed. Layout rough and finish
construction horizontally and vertically as the work progresses and verify the
placement of the work of the various trades and subcontracts.

1.05 DOCUMENTS AND STANDARDS AT THE SITE

A.

Drawings, Specifications and Addenda: One copy of the Drawings,
Specifications and Addenda shall be kept in good order in the project office
for ready reference. These copies shall not be taken on to the work. All
Addendum changes shall be noted appropriately on the Drawings and in the
Specifications before starting the work.

Shop Drawings, Product Data and Samples: One copy of all approved Shop
Drawings and Product Data bearing the Engineer's or Consultants’
approvals shall be forwarded to the project office on receipt and kept in an
orderly file system for ready reference for the duration of the project. One of
each set of approved selection samples shall be kept in the field office
together with storable approved workmanship samples. Workmanship
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samples made in place shall be identified and preserved until completion.
Non-storable workmanship or product samples shall be located in protected
site areas and preserved until completion of the governed work.

Change Record Prints: The set of Drawings required by the General
Conditions to be kept for the Owner's Representative at the site shall be
marked CHANGE RECORD PRINTS. Do not use tits set for construction
purposes. Record and date each change made during construction on tits
set. At the time of Substantial Completion deliver the full set of Change
Record Prints to the Engineer. The record Prints will be checked monthly by
the Owner to determine that they are current. Tits will be a requirement for
issuance of a Certificate for Payment.

Standard Reference Documents: When directed, or as necessary to
properly execute the work, copies of literature, standards and other data
referred to but not included in the Specifications shall be available in the field
office.

1.06 UTILITY SERVICE INTERRUPTIONS

A.

Whenever, as a result of tits Work, there will be an interruption in any utility
service to any existing facility, submit in writing at least 2 weeks prior to the
anticipated interruption, a request to the Owner stating the predicted time and
duration of the interruption. No such services may be interrupted without the
Owner’s approval.

1.07 SAFE LOADING

A.

The Contractor shall ascertain the design loads and shall not load or permit
loading of the structure beyond the design limits either by shoring, stockpiling
or otherwise, and he shall make good all spread, deflection, cracking or other
damage to the structure due to such cause as directed without cost to the
Owner.

1.08 CUTTING AND PATCHING

A.

Leave all chases, holes, and openings straight, true, and of proper size and
cut those in existing work as may be necessary for the proper installation of
the work. Consult with all Subcontractors concerned, regarding proper
locations and size. In case of conflict between requirement for cutting and
patching and any other requirement of the Work, submit request for direction
before proceeding with the Work. In case of failure to leave or cut them in
the proper place, they shall be cut afterward at no expense to the Owner.

No excessive cutting will be permitted, nor shall any piers or other structural
members be cut without prior approval.

After such work has been installed, satisfactorily and carefully fit around,
close up, repair, patch, and point up all cuts.

All work shall be done with proper tools by careful workmen of the particular

trade to which work belongs and shall be done without extra expense to the
Owner.
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No description of specific cutting, patching, digging, etc., required for the
work under a Specification Section that may be required for the proper
accommodation of that work to the work of other trades shall relieve the
Contractor from responsibility described herein. Execute tits work with
competent workmen skilled in the trade required.

END OF SECTION
Section 01120

REMODELING PROCEDURES

PART 1 - GENERAL

1.01 GENERAL DESCRIPTION OF WORK OF TITS SECTION

A.

Work in general, includes procedures pertaining to remodeling, alteration,
minor demolition, cutting, patching, removal, refinishing, relocation, and
disposal work required throughout the Project and becomes a part of each
Section and Division where remodeling, alteration, minor demolition, cutting,
patching, removal, refinishing, relocation, and disposal work is required, with
the same force and effect as if written in full therein.

The General Contractor, subcontractors and/or vendors are responsible for
visiting the Project Site to determine by inspection all existing conditions,
including access to the Site, the nature of structures, objects, and materials
to be encountered, and all other facts concerning or affecting the Work.
Information on the Drawings showing existing conditions does not constitute
a guarantee that other items may not be found or encountered. Claims for
additional time or extra costs will not be granted.

Obvious existing conditions, installations, and obstructions affecting work of
tits Section shall be taken into consideration as necessary work and included
as part of work of tits Section, the same as though completely shown or
described.

1.02 REFERENCES

A.

In addition to those requirements of local ordinances and governing codes,
work shall be performed under the following regulations:

1.

2.

American National Standards Institute (ANSI): Safety Requirements for
Demolition, Document A10.6

Occupational Safety and Health Administration (OSHA): Construction
Safety Act, Part 1926

1.03 SUBMITTALS

A.

Responsibility for planning and effective implementation of the Work, as well as
safety to persons and property is the total responsibility of the Contractor. Tits
responsibility shall not transfer to the Owner, Architect, Engineer or governing
authorities.
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Demolition procedures and operational sequence should consider permits and
notices authorizing demolition, certificate of severance of utility serves, if
required, method of traffic maintenance, permit for transport and disposal of
debris, location of disposal area, etc.

1.04 PROJECT CONDITIONS

A.

Contractor shall accept the conditions of the jobsite as they exist and
perform its work accordingly.

Any adverse condition which might affect the performance of the work
described in these specifications must be brought to the attention of the
Owner's Representative in writing immediately upon its discovery.

Secure field measurements required for proper installation of work covered
by tits Section. Exact measurements are Contractor's responsibility.

1.05 QUALITY ASSURANCE

A.

Perform remodeling, alteration, minor demolition, cutting, patching, removal,
refinishing, relocation, and disposal work in accordance with Federal, State,
and local health and safety standards, codes and ordinances. Where
conflicts occur, comply with the more restrictive requirements.

Perform remodeling, alteration, minor demoalition; cutting, patching, removal,
refinishing, and relocation work in such a manner as to preserve the
aesthetic and structural integrity of materials and construction.

1.06 JOB CONDITIONS

A.

Protections: Provide temporary protections and conduct operations to
prevent injury to persons, buildings, including adjacent facilities and
structures.

1. Erect temporary covered passageways, as required by authorities
having jurisdiction, to ensure safe passage around demolition and
removal work areas.

2. Provide temporary closures and covers to prevent entry of water and
weather into existing facilities.

3. Provide interior and exterior shoring, bracing, and support as
necessary to prevent movement, settlement, or collapse of structures
to be demolished or removed and adjacent facilities to remain.

1.07 SEQUENCING/SCHEDULING

A.

A written schedule shall be established and approved by Architect and
Owner's representative, prior to construction. Schedule work so as to
impose a minimum of hardship on the present operation of the facilities and
the performance of the work of other trades.

Maintain existing utilities indicated to remain, keep in service and protect
against damage during demolition and removal operations.
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Do not interrupt existing utilities serving occupied or used facilities,
except when authorized in writing by authorities having jurisdiction.
Provide temporary services during interruptions to existing utilities, as
acceptable to the governing authorities.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

Matching Existing Work: Except where otherwise specifically indicated or
specified as a definite change, the finish materials and appearance of the
new work shall match the existing work and shall be relatively imperceptible
in the finished work when viewed under finished lighting conditions from a
distance of 5 ft.

Cutting

1.

Structural Elements: If not specifically shown, removal or alteration
only upon written approval of the Structural Engineer. Do not damage
or alter any structural element of the existing building. Where drilling
or fastening to reinforced concrete construction is required, Use
appropriate metal detector devices at existing structure to determine
rebar locations and potential for tension release before proceeding.
Notify Architect in each instance when conflict occurs. Architect will
determine corrective action where required. Do not proceed until
corrective action has been received.

Concrete: Saw cut where exposed to view. Jack hammering below
view with electric or pneumatic equipment is acceptable only with
scheduled approval of Owner.

Masonry: Cut back masonry to joint lines and remove old mortar
allowing space for repairs, unless indicated to be saw cut.

Resilient Tiles: Remove in whole units to natural breaking points
and/or straight joint lines with no damaged or defective existing tiles
remaining where joining new construction.

Plaster (if applicable): Cut back to sound plaster on straight lines, and
back-bevel edges of remaining plaster. Trim and prepare existing lath
for tying of new lath.

Existing Doors, Frames, and Sash: Remove in such a manner as to
facilitate filling in of openings or installation of new work, as required by
the Drawings.

Cutting for Access to Mechanical and Electrical Systems: The removal
of existing ceilings and the removal, cutting, and patching and/or
replacement of existing walls, partitions, and floors as may be
necessary for access to valves, piping, conduit, and tubing by
mechanical and electrical trades shall be included and performed as
an obligation of, and as directed by the Contractor and approved by
Architect.

2.02 SALVAGE MATERIAL

A.

Prior to commencing demolition, contact Owner's representative to find out
which items the Owner has an interest in retaining any salvage.
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If the Owner wishes to keep some, or all of the salvage material, as listed on
the Drawings. Stack, pile or roll to permit examination and protection from
unnecessary loss and damage until the Owner removes, or rejects.

If the Owner elects to abandon some, or all of the salvage materials, they
become the property of the Contractor.

PART 3 - EXECUTION

3.01 INSPECTION

3.02

Check Drawings carefully and thoroughly investigate existing building construction
(if any), prior to the start of construction and demolition.

PREPARATION

A.

Seal off areas in which work is in progress from the occupied portions of the
building. Take all necessary measures to limit the amount of dust and dirt
rising and scattering in the air to the lowest practical level and prevent entry
of dust and noise into occupied portions of the building.

1. If temporary closures block required exits, provide closures with
approved openings equipped with gasketed self-closing doors
openable in the direction of exit as approved by authorities having
jurisdiction.

Furnish and maintain temporary types of protection as necessary to
adequately protect and prevent accidental injury to the public, Owner's
personnel and personnel employed at the work. Take all necessary
precautions to keep trespassers out of work areas. Properly secure work
areas from entry when work is not in progress.

Protect work to remain from damage. Use barricades, tarpaulins, temporary
walls, plywood, planking, masking, and other suitable means and methods
as approved.

1. Restore accidental or careless damage to work to remain in place to a
condition as good as or better than existed before work was
commenced and at no additional cost to the Owner.

Provide all shoring and bracing necessary to positively protect existing
elements of the building. Use material adequate to support anticipated loads
with a properly calculated margin of safety. Provide for transfer of stresses
to successively lower construction.

Carefully remove and replace items of existing construction indicated to
remain upon completion of the Contract, but which require removal to
complete the work. Match condition of construction prior to the start of the
Work unless otherwise required. Carefully remove items indicated for
relocation in new Work, or to be retained by Owner, to avoid damage,
thoroughly clean, and reinstall as indicated or store as directed.
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Except for items Owner wants, items of salvageable value to the Contractor
may be removed from the project as the work progresses; salvaged items
must be transported from the Project Site as they are removed. Storage or
sale of removed items on the Project Site will not be permitted. Owner has
option on salvageable items and these items shall be stored or transported
to the location on-site as directed by Owner or Architect at no additional cost
to the Owner.

3.03 DUST CONTROL:

The amount of dust resulting from demolition shall be controlled to prevent the
spread of dust to occupied portions of the building and to avoid creation of a
nuisance in the surrounding area. Use of water will not be permitted when it will
result in, or create, hazardous or objectionable conditions such as ice, flooding and
pollution.

3.04 UTILITIES:

A.

C.

Utility Services: Disconnection of utility services, with related meters and
equipment, are included under tits contract, for reference, see Section 15000
(Mechanical General Requirements) and 16000 (Electrical General
Requirements).

Removal of Utilities: Existing utilities shall be removed as indicated. When
utility lines are encountered that are not indicated on the drawings the
Architect shall be notified. Work is not to proceed until directed in writing by
the Architect.

Filling: Holes and other openings shall be filled in accordance with the
applicable Sections in these specifications.

3.05 PERFORMANCE

A.

B.

Minor Demolition and Removals

1. Carefully remove and store all items indicated or required to be
reused.

2. Perform minor demolition and removal work completely and remove
debris from the Site. Use such methods as required to complete the
work within the limitations of governing regulations.

a. Proceed with demolition and removal work in a systematic
manner, from the top to the bottom unless otherwise shown in
areas indicated.

b. Remove debris and lower to ground by means of hoists, derricks,
or other suitable methods to limit air pollution.

C. Locate demolition equipment throughout the structure and
remove materials so as to not impose excess loads to supporting
walls, floors, or framing.

Patching, Repairing, and Finishing of Existing Work
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Perform in compliance with the applicable requirements of the
Specification technical Section covering the work to be performed and
the requirements of tits Section.

a. All holes and damaged areas exposed to view in ceilings, walls,
and floors of all finished spaces shall be repaired. Repaired
construction shall match existing adjacent construction and
finish, unless otherwise indicated or specified.

b. Minor surface abrasions, small nail holes, cracks, aged checked
natural wood finish and other similar deterioration not visible,
when viewed under finished lighting conditions, from a distance
of 5" will not be required to be repaired if the base material is
sound and suitable to receive the scheduled finishes, if any.

C. Interior penetration holes in walls, ceilings, and floors of
unfinished spaces and spaces not exposed to view shall be
grouted and sealed with approved materials as required for
sound sealing and firestops where required.

d. Penetration holes through exterior walls above grade shall be
grouted and sealed as required to produce a weathertight seal.

Concrete: Edges of existing concrete shall be kept damp for 24 hours
and scrubbed with neat Portland cement grout just before new
concrete is placed; in lieu thereof, an approved epoxy concrete
adhesive may be used. Finish shall match existing adjoining work.
Unless otherwise approved, all concrete for patching shall be 3,000 psi
concrete using white color cement (do not use grey color cement).
Reinforcing bars and dowels shall be provided where required for
proper stability. Where installation of concrete is impracticable, the
openings shall be filled with dry packed non-shrink grout as directed.
Masonry (If applicable): Patch with sound whole units to match
existing. Joints shall match adjoining joint surfaces. Fill gaps with
appropriate masonry filler compound.

Lath (if applicable): Lath areas to be patched as required, install as
required for new lath, and wire-tie to existing lath at edges at 6"
intervals. Lap lath 3" minimum.

Plaster (if applicable): Dampen edges of existing plaster. Plaster
patching shall be 3 coat work of type, thickness, and finish to match
the existing work.

Damages: Promptly repair damages to adjacent facilities caused by
demolition and removal operations at no additional cost to the Owner.
Painting and Finishing:

a. Preparation: Prepare patched areas as required for new work.
Wash areas to be repainted with neutral soap or detergent,
thoroughly rinse, and sand when dry. Feather remaining paint
edges smooth with sandpaper. Use care in removing paint
coatings containing lead or other harmful substances to prevent
injury to persons employed at the Project and all occupants and
the public.

b. Painting and Finishing: Conform to the applicable provisions of
Painting Section. Prepare and build up bare areas and patches
in existing painted surfaces with proper primer and intermediate
coats, sand smooth and flush with adjoining surfaces. Paint all
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areas scheduled and noted to be painted and/or repainted as
specified in Painting Section of the Specifications.

Disposal of Debris: Clean up all materials, debris, and rubbish resulting from
remodeling work, remove from the building and Site, and legally dispose of.
Leave all areas of work in "broom clean" condition.

3.06 CLEAN-UP

A.

Debris and Rubbish: Debris and rubbish shall be removed on a daily basis,
unless otherwise directed by the Owner’s Representative in writing.

Debris Control: Debris shall be removed and transported in a manner as to
prevent spillage on streets or adjacent areas.

Regulations: Local regulations regarding hauling and disposal apply.
END OF SECTION
Section 01300

SUBMITTALS AND SHOP DRAWINGS

PART 1 - GENERAL

1.01 GENERAL

A.

Submit a complete schedule of shop drawing submittals in conformance with
tits specification. Applications for payments will not be processed until the
schedule of shop drawing submittals has been reviewed by the Architect and
in its opinion is in conformance with the contract documents.

Submit shop drawings and product data as required by the contract
documents in a form and quality suitable for reproduction. The number of
shop drawings and product data submittal shall include four for the use of
the Owner plus two for Architect use.

Allow 15 calendar days for each submittal or resubmittal review, Contractor
shall be responsible for allowing proper review time on long lead items, no
time extensions will be granted on the basis of Contractor’s failure to allow
proper review time.

All shop drawings and submittal data shall be in the English language, and
all dimensions, weights, capacities, and other measurements shall be
expressed in the Standard English system of measurements.

1.02 CONTRACTOR RESPONSIBILITIES

A.

Review shop drawings and product data prior to submission. Verify:

1. Field measurements.
2. Field construction criteria.
3. Catalog numbers and other data.
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4, Conformance with submission requirements.

5. Clear identification of all design deviations from the contract
documents (if any).

6. Signature and sealing of all design deviations from the contract
documents by a qualified Registered Professional Architect.

B.  After checking and verifying all field measurements, and after complying with
applicable procedures specified in the General Requirements, Contractor
shall submit to Architect for review in accordance with the accepted schedule
of shop drawing submissions, or for other appropriate action, all shop
drawings, which will bear a stamp or specific written indication that
Contractor has satisfied Contractor’'s responsibilities under the contract
documents with respect to the review of the submission. All submissions
shall be identified with a unique sequential number, and referencing the
relative specification and where appropriate the drawing sheet. The data
shown on the shop drawings will be complete with respect to quantities,
dimensions, specified performance and design criteria, materials, and similar
data to enable Architect to review the information as required.

C. Contractor shall also submit samples and documents for review to Architect
with such promptness as to cause no delay in the work. All samples will
have been checked by and accompanied by a specific written indication that
Contractor has satisfied Contractor’'s responsibilities under the contract
documents with respect to the review of the submission and will be identified
clearly as to material, supplier, pertinent data such as catalog numbers and
the use for which intended.

D. Before submission of each shop drawing or sample, Contractor shall have
determined and verified all quantities, dimensions, specified performance
criteria, installation requirements, materials, catalog numbers, and similar
data with respect thereto, and reviewed or coordinated each shop drawing or
sample with other shop drawings and samples and with the requirements of
the work and the contract documents.

E. At the time of each submission, Contractor shall give Architect specific
written notice of each variation that the shop drawings or samples may have
from the requirements of the contract documents and, in addition, shall
cause a specific notation to be made on each shop drawing submitted to
Architect for review of each variation.

F.  Where a shop drawing or sample is required by the specifications, any
related work performed prior to Architect review of the pertinent submission
will be at the sole expense and responsibility of the Contractor.

G. Contractor's coordination of each submittal shall include submission of all
components, necessary for the Architect to adequately review submittal, as a
complete package. Reproduction of design drawings for use of shop
drawings will not be allowed.

H.  Contractor’'s responsibility for errors and omissions is not relieved by the
Architect’s review of submittals.

1.03 ARCHITECT'S RESPONSIBILITIES
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D.

Architect will review with reasonable promptness, shop drawings and
samples, but Architect's review will be only for compliance with the
information given in the Architect's documents and shall not relieve
Contractor from the responsibility of complying with the contract documents
and shall not extend to means, methods, techniques, sequences, of
procedures of constructions, or extend to safety precautions or programs
incident thereto. A separate item can not be reviewed without appropriate
information on the assembly in which the item functions.

Architect’s review of shop drawings, or samples, shall not relieve Contractor
from total responsibility for the design and installation of any substitution
from the requirements of the contract documents, nor will acknowledgment
by Architect relieve Contractor from responsibility for errors or omissions in
the shop drawings.

Architect will affix ink stamp and initials or signature, signifying review of
submittal and return the submittal with appropriate comments within 15 days
after each submittal, or re-submittal.

The Contractor shall transmit submittals per instructions in tits specification.

1.04 SHOP DRAWINGS

A.

Identify equipment by reference to sheet and detail humbers on contract
drawings.

Include on the drawings all information required for submission and submit
transmittal letter containing required information in accordance with
Submission Requirements.

1.05 PRODUCT DATA

A.

C.

D.

Modify the manufacturer's standard schematic drawings to delete or
supplement information as applicable.

For manufacturer’s catalog sheets, brochures, diagrams, schedules,
performance charts, illustrations, and other descriptive data:

1. Clearly mark each copy to identify pertinent materials, products, or
models being supplied.

2. Show dimensions and clearances required for product being supplied.

3. Show performance characteristics and capacities.

4, Show wiring diagrams and controls.

Include on the data all information required for submission or place required
information on the transmittal letter.

Product data shall be submitted in a three-ring binder and properly indexed.

1.06 SUBMISSION REQUIREMENTS

A.
B.

Submittals shall be transmitted per Owner’s representative instructions.

All design deviations must be signed and sealed by a qualified professional
Architect registered in the State of Arizona.
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C.

All shop drawings and product data shall contain:

=

Field dimensions clearly identified as such.

2. A Dblank space on each shop drawing, approximately 5" x 5", for an ink
stamp of the Architect.

3. Contractor’'s stamp on each item submitted, initialed, or signed,

certifying review of submittal, verification of field measurements, and

compliance with contract documents.

END OF SECTION
Section 01370

SCHEDULE OF VALUES

PART 1 - GENERAL

1.01 DESCRIPTION

1.02

The Schedule of Values is an itemized list that establishes the value or cost of
each part of the Work for Lump Sum Bid Items. Except for unit prices bid for
calculating extra work, it shall be used as the basis for preparing applications for
payments. Quantities and unit prices may be included in the schedule when
approved by or required by the Architect.

PREPARATION

A. In the schedule, show breakdown of labor, materials, equipment and other
costs used in preparation of the Bid.

B. Job mobilization, field supervision and all overhead costs are included in the
individual contract prices.

C. Prepare the schedule of values on 8-1/2-inch by 11-inch white paper.

D. Use the Table of Contents from the Specifications as a basis for Schedule
outline. Identify each item with number and title in the Table of Contents.
List sub-items of major products or systems as appropriate or when
requested by the Engineer.

E. When requested by the Engineer, support values with data that will
substantiate the accuracy of the value.

F.  The sum of individual values shown on the Schedule of Values must equal
the total Contract Price.

G. Include a directly proportional amount of the Contractor's overhead and profit
in each line item.

H. Include an adequate amount for Material Sampling and Testing.
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Include a sufficient amount for Record Drawings and Operations and
Maintenance Manual.

Include sufficient amount for HYAC Testing and Balancing.
Shall show the purchase and delivery costs for materials and equipment that
the Contractor anticipates he shall request payment for prior to their

installation.

Cross-reference for Schedule of Values to the Construction Schedule,
showing which CPM activity corresponds to or includes each cost item.

1.03 SUBMITTAL

A.

Submit six copies of Schedule to the Owner's Representative for review
within 15 days following the Notice to Proceed and at least 20 days prior to
submitting first application for a progress payment. After review by the
Engineer, revise and resubmit the Schedule as required until it is correct.

No partial payments will be made until after the review process on the
Schedule of Values.

END OF SECTION
Section 01410

TESTING LABORATORY SERVICES

PART 1 - GENERAL

1.01 TESTING LAB SERVICES FURNISHED BY CONTRACTOR

A.

The Contractor is responsible for payment and performance of all testing
laboratory services in connection with concrete mix designs, soil compaction
and Proctor samples at soil borrow pit source, composition of select fill
material, and other tests and engineering data required by the contract
documents. Submit for review of materials and equipment by the Owner's
Representative prior to the start of Work. Contractor shall obtain acceptance
of the testing laboratory by the Owner's Representative before having
services performed.

The Contractor shall be responsible for providing materials, which meet the
requirements indicated by the Contract Documents. Materials or equipment,
which do not meet those requirements shall be removed or modified as
directed by the Owner’s representative.

1.02 REFERENCES

A.

The standards listed below form a part of tits specification to extent
referenced. Standards are referred to in the text by text by basic reference
only.
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B.

American Society for Testing and Materials (ASTM)

1. E329, Agencies Engaged in the Testing and/or Inspection of Materials
Used in construction.

1.03 SELECTION

A.

Contractor’s independent testing laboratory will be required to inspect and
test the materials and methods of construction, as required by individual
Specification Sections, for compliance with the Contract Documents and to
perform other technical services required by the Owner. Services will be
performed in accordance with requirements of governing authorities and
with specification standards. Contractor shall submit at least three (3)
independent testing laboratories meeting the qualifications of tits
specification. The owner will select one of the three to perform the work.

1.04 QUALIFICATION OF LABORATORY

A.

Meet “Recommended Requirements for Independent Laboratory
Qualification” published by American Council of Independent Laboratories.

Meet requirements of ASTM E329.
Authorized to operate in the State in which the Project is located.

Submit copy of report of inspection of facilities made by Materials Reference
Laboratory of National Bureau of Standards during the most recent tour of
inspection. Include a memorandum of remedies of any deficiencies reported
by the inspector.

Maintain testing equipment calibrated at intervals not exceeding 12 months
by devices of accuracy traceable to the National Bureau of Standards or
accepted values of natural physical constants.

1.05 LABORATORY AUTHORITY AND DUTIES

A.

The testing laboratory is not authorized to revile, alter, relax, enlarge, or
release any requirements of the Contract Documents or to approve or accept
any portion of the Work. The laboratory does not have the right of rejection
or the right to stop the Work, except for such reasonable periods as may be
required to conduct the sampling, testing, and inspection operations. Notify
all concerned parties when it appears that the materials rested or inspected
do not comply with the project requirements.

Cooperate with the Architect, Engineer, and Contractor. Review project
documents with the Architect prior to start of construction. Attend pre-bid
and pre-construction conferences with Architect, Consultants, Contractor,
and materials suppliers to coordinate materials inspection and testing
requirements with the planned construction schedule. Continue to
participate in construction conferences throughout construction of the
project.
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Promptly submit 2 copies of each test and inspection report to the Architect.
Reports shall include:

Date issued

Project title and number

Testing laboratory name, address, and telephone number
Name and signature of laboratory inspector

Date and time of sampling or inspection

Record of temperature and weather conditions

Date of test

Identification of Project and Specifications Section
Location of sample or test in the Project

0. Type of inspection or test

1. Observations and results of tests and compliance, or non-compliance,
with specified standards and with Contract Documents.
12. Interpretation of test results

RRoOoo~NOO~WONE

Perform specified inspections, testing, and additional tests required by the
Contract Documents in accordance with the requirements of the Manual of
Practice published by the American Council of Independent Laboratories,
Inc.

1.06 CONTRACTOR DUTIES

A.

Cooperate with Testing Laboratory personnel. At no additional cost to the
Owner, furnish tools, equipment, facilities for proper curing and safe storage,
and provide access to the Work, storage areas, and manufacturer's and
fabricator’s operations.

Notify laboratory sufficiently in advance of operations (24 hours minimum
prior to expected time of operations requiring testing services) to allow for
laboratory assignment of personnel and scheduling of tests.

Furnish incidental labor and facilities to provide access to Work to be tested
and to facilitate inspections and tests.

Provide adequate samples of materials requiring testing.

Provide laboratory with preliminary concrete design mix and other material
mixes requiring testing laboratory control.

Provide copies of manufacturer’s product test reports as required.

Make arrangements with laboratory and pay for additional samples and tests
required for Contractor’s convenience.

1.07 SUMMARY OF SERVICES

A.

Refer to various technical Sections of the Specifications.

END OF SECTION
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Section 02200

EARTHWORK

PART 1 - GENERAL

1.01

1.02

1.03

1.04

APPLICABILITY TO OTHER WORK
A.  Work governed by tits Section includes, but is not limited to, the following:

1. Site Grading
2. Building Excavation & Fill
3. Earthwork for Mechanical, Electrical, Plumbing and other Utilities

OWNER-PROVIDED DOCUMENTS

The following are hereby designated as Contract Documents, whether bound in
with the other documents or separate. Their inclusion with the Architect’s
documents is for convenience. The Architect does not guarantee their contents as
to accuracy, completeness or suitability. These Documents shall be the basis of
the Contract only for existing subsurface conditions. The Drawings and the
Specifications shall take precedence for all other requirements concerning building
and site improvements.

A. SUBSURFACE INVESTIGATION: Refer to Geotechnical Report furnished
by Owner.

CONCEALED SUBSURFACE CONDITIONS

Variations from conditions indicated by the Contract Documents shall be adjusted
as described in the General Conditions.

APPLICABLE PUBLICATIONS

The publications listed below form a part of tits specification to the extent
referenced. The publications are referred to in the text by the basic designation
only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
PUBLICATIONS:

D 698 Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures using standard proctor.

D 2216 Laboratory Determination Water (Moisture) Content
of Soil, Rock, and Soil-Aggregate Mixtures.

D 2487 Classification of Soils for Engineering Purposes.

D 4318 Liquid Limit, Plastic Limit, and Plasticity Index of
Soils.
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1.05 DEFINITIONS

A.

Select Fill Materials: Select Fill materials include materials classified in
ASTM D 2487 as GW, GM, GC, GP, SW, SP, SM, SC, and CL and shall be
free of trash, debris, roots or other organic matter, or stones larger than 3
inches in any dimension.

PART 2 - PRODUCTS

2.01 SELECT FILL MATERIAL

Material placed under slabs, foundations or paving to be select materials to the
following requirements.

B.
C.
D.

E.

Liquid limit: 30 to 45
Plasticity index: 7 to 20
Linear shrinkage: 10% maximum

Purity: No stones or debris larger than 2-1/2 inches

2.02 ORDINARY FILL MATERIAL (Required properties)

B.

When backfill material is to be covered with paving or concrete slab, refer to
Drawings for required compacted Select Fill material required, if such
requirement is not shown on the drawings, refer to the Geotechnical Report.
As a minimum, the top 18" must be Select Fill.

Excavated material may be reused for back-fill provided it meets the Select
Fill criteria above and is suitable for compaction.

PART 3 - EXECUTION

3.01 REMOVAL OF TOPSOIL AND SPONGY SOIL

A.

Locations: Removal required under any type of walks, paving, and concrete
slabs.

Depth: Not less than 3 inches.

Disposal: Stock pile on the site and use as specified for grass areas, except
when no soil is required for such use. Under such circumstances, remove
from site to a proper disposal site at Contractor’s responsibility and expense.

3.02 COMPACTION OF FILL AND BACKFILLS UNDER SLABS & PAVED AREAS

3.03 Test Method: Proctor compaction tests (ASTM D698) at optimum moisture.

A.

Required Minimum Compaction at +/- 2% from optimum moisture: 95% of
Max. Density for Cohesive Soils and 95% of Max. Density for Non-Cohesive
Soils.
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3.04

3.05

3.06

3.07

3.08

B. Placement: Layers not to exceed 8” per lift; add water or dry to maintain
optimum moisture content.

C. Testing shall be the responsibility of the Contractor and shall be performed
by an independent testing laboratory, acceptable to the Owner. (One set of
tests per 1,000 SF of compacted area per 8” lift).

UTILITY AND DRAIN TRENCHES

Trenches for underground utilities systems and drain lines shall be excavated to
the required alignments and depths. The bottoms of trenches shall be graded to
secure the required slope and shall be tamped if necessary to provide a firm pipe
bed. Recesses shall be excavated to accommodate bells and joints so that pipe
will be uniformly supported for the entire length. Provide cement stabilized sand
(1.5 sack cement per cubic yard) as shown on the drawings, if such are not shown
on the drawings, a minimum of 4” beneath and 4” on the sides and top of storm
water and sanitary sewer lines shall be provided.

BORROW

Where satisfactory materials are not available in sufficient quantity from required
excavations, approved material including material for non-expansive fill shall be
obtained from approved sources at the Contractor’s responsibility and expense.

SUBGRADE PREPARATION

A. Leveling: Install to grades and lines of pavement, buildings and other
appurtenances. Provide for paving, walks, curbs and slab thickness shown
as a minimum.

B. Irregularities: Sharp changes in slab thickness not permitted.

C. Installation: Material shall not be placed on surfaces that are muddy, frozen,
or contain frost. Compaction shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, or other approved equipment
well suited to the soil being compacted. Material shall be moistened or
aerated as necessary to provide the moisture content at or above optimum
that will readily facilitate obtaining the specified compaction with the
equipment used.

D. Unsuitable Materials: Unsatisfactory material in surfaces to receive fill or in
excavated areas shall be removed, hauled away to a suitable disposal site
and replaced with Select Fill materials

DISPOSAL OF EXCESS SOIL (if any)

Soil not suitable or not required for reuse shall be removed from the site, unless
the Owner elects to retain. If Owner wishes to retain, stockpile or spread, as
directed.

SAND LEVELING LAYER
A.  Location: Under slabs on grade only.

B. Material: Bank sand or other granular material.
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C.

Thickness: Sufficient for proper leveling (2-inches maximum).

3.09 PROOF ROLLING OF EXISTING SUBGRADE

Proof roll the sub-grade to detect any wet, soft, or pumping areas. Treat these
areas with drying or stabilizing agents as necessary or replace them with Select
Fill material.

END OF SECTION

Section 02380

DRILLED PIERS

PART 1 - GENERAL

1.01 QUALIFICATIONS

The work shall be performed by a specialty Contractor, specializing in the specified
foundation system and having experience installing the specified foundation
system under similar subsurface conditions.

1.02 SUBSURFACE DATA

A.

Information on Subsurface existing conditions shown on the drawings reflect
the best available data at the time the drawings were prepared. The
contractor shall insert a probe or plumbers rod at each drilled pier location to
detect any buried obstructions at the upper 48" subgrade condition before
start of drilling operations. If obstructions are encountered notify the
architect and obtain alternate solutions before proceeding with the work.
Any obstructions found within the upper 48" subgrade after drilling is started,
shall be the responsibility of the Contractor.

1.03 SUPERVISION, INSPECTION, AND SAFETY

A.

Contractor Supervision and Inspection: The Contractor shall provide
supervision of all drilled pier construction. Each drilled pier shall be
inspected by an authorized Testing Laboratory for its depth, size, cleanup,
workmanship, rebar size & placement and all tolerance requirements before
any concrete is poured.

Owner Inspection: The Owner, or its authorized representative, reserves the
right to inspect each drilled pier excavation prior to placement of reinforcing
steel and concrete. The Contractor shall furnish the Owner, or its authorized
representative, all necessary equipment required for proper inspection of
drilled pier excavations. Tits inspection in no way relieves the Contractor of
its responsibilities under the contract.

Safety Precautions for Workmen and Inspectors: All work shall be

performed in accordance with ASHA requirements. No drilled pier shall be
left open overnight nor unmanned at any time. Tops of all rebars protruding
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above grade shall be protected with plastic end caps or other devices
suitable for preventing accidents.

PART 2 - PRODUCTS

2.01 CONCRETE WORK

Concrete work shall be in accordance with requirements of SECTION: CAST IN
PLACE CONCRETE with the following minimum requirements:

A.

B.

Coarse Aggregate: Maximum size of coarse aggregate shall be 1-1/2 -inch.

Reinforcing Steel: Reinforcing steel shall conform to ASTM A 615 Grade 60.
Steel shall be tied into cages and inserted securely in the drilled pier shatft, in
position and alignment, as shown in the drawings, prior to concrete
placement.

Strength: Concrete strength shall be 3000 psi at 28 days. Slump shall be
not less than 5 nor more than 7 inches.

PART 3 - EXECUTION

3.01 PREPARATION

A.

Excavation of piers or groups of piers shall be performed so that the
excavation and the placement of reinforcing steel and concrete are a
continuous operation performed the same day the excavation is started.
Drilled piers shall be excavated to the depths and dimensions shown in the
drawings. The bottoms of the pier excavation shall be cleaned of loose and
disturbed materials or materials determined to be unsatisfactory for the
required bearing pressure. Excavated material shall be removed off site to a
proper disposal site provided and paid by the Contractor. Excavations below
indicated depths, without specific direction by the Owner, or its authorized
representative, shall be filled with concrete at no cost to the Owner. Where,
in the opinion of the Owner, or its authorized representative, materials are
encountered at the indicated depths that do not provide the required bearing
capacity or would result in unsatisfactory construction, the excavation shall
be extended as directed by the Owner, or its authorized representative.
Payment for the additional excavation and pier construction will be in
accordance with predetermined cost per cubic foot prior to start of drilling
work.

The drilling equipment shall be of suitable type and of sufficient size and
capacity to satisfactorily perform the required drilling operations as specified
or indicated. All equipment shall be subject to specific approval by the
Owner, or its authorized representative. Any equipment which fails to
perform satisfactorily shall be immediately modified as approved or removed
and replaced.

3.02 INSTALLATION
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The Contractor shall ensure at its expense, that all pier holes are protected
from inflow of ground or surface water. The maximum permissible depth of
hosed water into the bottom of excavations is 1-1/2" at the start of concrete
placement. In the event that excessive water enters the hole, the excavation
shall be deepened to undisturbed material immediately prior to concrete
placement.

Drilled piers shall be underreamed to the dimensions shown in the drawings.
All pier underreams shall be measured using pier underream calipers
specifically designed for tits purpose and approved by the Owner, or its
authorized representative.

Concrete shall be placed in the pier hole within three hours after approval of
the completed excavation. Concrete shall be continuously placed by
methods that insure against segregation and dislodging of excavation
sidewalls and shall completely fill the bell and shaft. Concrete shall be
placed by pumps, tremie, or drop chutes. The discharge of pumping chute
shall be kept a minimum of 3 feet below the fresh concrete surface during
placement.

Concrete shall be vibrated for not less than the upper 3 feet of pier.

Protection shall be provided around the top of the excavation to prevent
debris and water from entering the excavation and concrete placed therein.

3.03 CASING PROTECTION (If Required)

A.

During construction, the pier excavation shall be adequately and securely
protected against cave-ins, displacement of the surrounding earth, and
inflow of ground and surface water by means of temporary steel casings as
required and/or as directed by the Owner, or its authorized representative.
Casings shall have outside diameters not less than indicated shaft sizes, and
shall be capable of sustaining loads imposed by installing, sealing,
maintaining the excavated hole, and extracting. The casing shall have a
minimum wall thickness of 1/4-inch. The ends of the casing shall not be
damaged such that proper seating and sealing are impaired. Damaged
casing shall be immediately repaired or removed from the site. Temporary
steel casings shall be withdrawn, as the concrete is being placed,
maintaining sufficient head of concrete within the casing to offset water table
and to prevent extraneous material from falling in from the sides or entering
from beneath casing and mixing with concrete. Casings may be jerked
upward a maximum of 4 inches to break the bottom seal but shall thereafter
be removed with a smooth, continuous motion. All voids surrounding the
casing shall be filled with concrete extruded from the bottom of the casing as
it is being raised, with all free water surrounding the casing being forced to
the surface ahead of the rising concrete. Venting shall be provided if
necessary to insure removal of water around the casing as the concrete level
rises, and the casing is being removed. Driving of casings shall not be
permitted within 20 feet of concrete placed within the preceding 3 days.

The inside of steel casings shall be thoroughly cleaned before being placed
in a pier hole.
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3.04 TOLERANCES

A.

Any pier out of center or plumb beyond the tolerance specified shall be
corrected as necessary to comply with the tolerances and the Contractor
shall bear any cost of correction. Method of correction shall be approved by
the Owner, or its authorized representative.

Cross sections of shafts and bells shall not be less than design dimensions.
Cross sections of shafts and bells shall not be greater than design
dimensions plus 3 inches unless approved or directed by the Owner, or its
authorized representative.

Location of the tops of installed piers shall not deviate from the centerline
locations shown on the drawings more than 3 inches.

Vertical piers shall be installed plumb within a maximum of 1-1/2 inches for
the first 10 feet and within 1/2-inch for each 10 feet of additional depth.

The center of the pier will be established after construction is completed and
the center marked by a suitable permanent mark.

Batter piers shall be installed a maximum of 2% of length from specified
inclination.

END OF SECTION
Section 03100

FORMWORK

PART 1 - GENERAL

1.01 STRUCTURAL RESPONSIBILITY

A.

The Contractor shall be solely responsible for the structural adequacy of the
forms, ties, shoring, bracing and framework for formwork.

1.02 MINIMUM SPECIFICATIONS

A.

ACI Standard 347

1.038 APPEARANCE REQUIREMENTS

A.

General: Any requirements given herein are minimum for appearance
purposes only, not to be considered as structural design.

Accuracy Of Completed Concrete:

1. Exposed concrete shall be visually smooth, straight, plumb and level
when viewed at a distance of 30 feet except for irregularities that will
be removed in the finishing process.

2. Sufficiently accurate to accommodate the details of abutting work.
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3. Measurably accurate so the maximum deviation is not over ¥" in 8'-0"
for exposed surfaces and %" in 8-0" for concealed or covered
surfaces. Floors and roofs shall be within %2” + or - of design elevation
for their entire areas.

4.  All edges that will be exposed to view when the structure is completed
shall be chamfered, unless finished with molding tools.

1.04 EARTH FORMS

A.

Permitted for interior sides of grade beams only.

1.05 DESIGN OF FORMS

A.

General: Forms shall be of wood, plywood, steel, or other approved material
and shall be mortar tight. The forms and associated falsework shall be
substantial and unyielding and shall be constructed so that the finished
concrete will conform to the specified dimensions and contours. Form
surfaces shall be smooth and free from holes, dents, sags, or other
irregularities.

Strength: Withstand the concrete pressures and weight without deformation
beyond 1/360 of spans, except 1/270 permitted in utility areas.

Top Edges of Pours: Except in unfinished locations, use the form tops or a
continuous wood strip to establish accurate top edges for beams, slabs and
construction joints.

PART 2 - PRODUCTS

2.01 FORMTIES

A.
B.

Type: Removable screw type that does not leave a hole larger than %2”.

Wire: Not permitted unless no other tie method is feasible; clip out and
remove wire 1 inch from surfaces, and patch hole as required.

2.02 FORM COATING AND RELEASE AGENT

A.

Properties: Contractor to furnish submittal data with warranty information.
The manufacturer shall warrant, in writing, that its product shall perform in
the following manner, when applied according to instructions:

1. Will not stain concrete.

2. Will not impair the natural bonding character of any sealant, paint, or
cementitious coating intended for use on concrete.

3. Will degenerate to dust if exposed to sunlight for several weeks.

Brands: Burke, Southform or Nox-Crete are suggested; cure and separating
compound such as Nox-Crete “silicoseal” may be used.

2.03 MINIMUM WOOD FORMWORK DESIGN (Exposed locations)

A.

Board Forms: Permitted only where entire width can be covered with one
board 11-%2" or less, wide.
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B.

Plywood Forms: %" minimum thickness with studs spaced 24" maximum;
5/8” minimum thickness with studs spaced 16" maximum.

2.04 CHAMFERS

A.

All equipment pads & all edges on tilt-walls, if any.

2.05 SLAB MEMBRANE (Vapor Barrier)

A.

Material: 10 mil polyethylene plastic film (Visqueen) conforming to NBS
Standard PS 17-69.

Installation: Loose lap 6”. Use tape with impregnated reinforcing fabric to
hold laps; patch tears with overlays; screed stake holes only are permissible.

Locations: Under floor slabs placed on earth or sand; under walks and
paving poured on sand, if any.

Optional Lap System: Continuous “C” folded with pins 1’-6” o.c.

PART 3 - EXECUTION

3.01 FORM COATING AND RELEASE AGENT

A.
B.

C.

Apply before reinforcing is placed.

Apply according to supplier’s directions so no holidays or excessive build-up
occurs.

Final surfaces to be totally clean except some loose dust to remain that can
be easily removed by light brushing, air blast, or water spray.

3.02 SLEEVES, INSERTS, ANCHORS, CUTOUTS

A.

Each Sub-contractor shall supply and install their own, except cutouts and
form changes to be done by the formwork Contractor.

3.03 FORM REMOVAL (General)

A.

C.

Vertical Forms: May be removed after 24 hours, providing the concrete will
not be injured.

Supporting Forms and Shores: Keep in place until tests show sufficient
strength to permit removal.

Wood Forms: Remove completely from all locations.

3.04 RUSTIFICATION FORM STRIPS

A.

B.

Material:  White or Ponderosa pine; pressure treated or dipped in
preservative to achieve high water repellence.

Finish: Planed smooth; sawn surface not acceptable.
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Shape: Tapered to permit removal; if not shown, taper 15% on each side or
30% on one side.

Lengths: Grooves 12’-0” or less formed without joints.

Joints Locations: Where more than one groove occurs closest to another,
stagger joint locations.

Joint Alignment: Hold butt ends in accurate alignment by fasteners
immediately adjacent to joints or by nailing or other means.

Fasteners: Retain strips perfectly straight by mechanical means that does
not damage strips; space fasteners at 16 to 24 inch centers.

END OF SECTION
Section 03200

CONCRETE REINFORCEMENT

PART 1 - GENERAL

1.01 MINIMUM SPECIFICATIONS (Latest editions)

A.

B.

C.

ACl Manual of Standard Practice for Detailing Reinforced Concrete
Structures, ACI 315

Specifications for Structural Concrete for Buildings, ACI 301

Building Code Requirements for Reinforced Concrete, ACI 318

1.02 SHOP AND INSTALLATION DRAWINGS

A.

Submit detailed drawings for review with the number of copies and type of
prints as directed. Correct and resubmit if necessary. Proceed with the
Work only after review is complete.

Required for footings, plinths, grade beams, and structural members; omit
for slabs on grade.

Include diagrams, schedules and details showing:

Layout

Sizes

Bends

Spacing

Supports

Locations of splices in continuous reinforcing

ogrwnNE

All reinforcing steel shall be fabricated in an established reinforcing steel
fabricators shop.

1.03 REINFORCEMENT FOR MISCELLANEOUS WORK
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Refer to all Drawing and Specifications for reinforcement relating to the complete

Work.

1.04 DRAWING PRECEDENCE

Requirements on Structural Drawings govern tits Section.

PART 2 - PRODUCTS

2.01 MATERIAL SPECIFICATIONS

Except where shown otherwise, comply with the following:

A.

B.

C.

Wire Fabric: ASTM A 185
Bars: ASTM A 615; Grade 60

Reinforcement shall be cut and bent in compliance with the requirements of
the American Concrete Institute (ACI) Standard 315. Bars with kinks, cracks
or improper bends will be rejected. When not specified in the steel schedule,
bars may be cut and bent in the field. Bars shall not be heat bent.

2.02 REINFORCEMENT SUPPORTS ON EARTH

A.

B.

Bars: Support on chairs (plastic or concrete)

Wire Fabric: Support on chairs (plastic or concrete)

2.03 REINFORCEMENT SUPPORTS ON FORMS (Where surface becomes exposed
to view)

A.

Metal chairs, metal hangers, metal spacers, plastic chairs, and concrete
chairs may be used to support the reinforcement. Metal hangers, spacers
and ties shall be placed in such a manner that they will not be exposed in the
finished concrete surface. The legs of metal chairs that may be exposed at
the lower face of the slabs or beams shall be galvanized.

Precast concrete chairs shall be manufactured of the same class of concrete
as that specified for the structure. Precast concrete chairs shall be moist at
the time concrete is placed.

The chairs will be spaced as needed to prevent displacement of the steel.
The need and method of supporting the reinforcement will be determined by
the engineer and/or inspector or as shown on the drawings.

PART 3 - EXECUTION

3.01 PLACING

A.

General: Accurately positioned and secured against displacement by using
annealed wire of not less than No. 14 gauge or suitable clips at intersections
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and shall be supported in a manner that will keep all metal away from the
exposed surfaces.

Cleaning: Metal reinforcement, before being placed, shall be thoroughly
cleaned of dirt and excessive loose rust scale, and of coatings that destroy
or reduce the bond. Reinforcement appreciably reduced in section shall be
rejected. Where there is delay in depositing the concrete, reinforcement
shall be re-inspected, and when necessary, cleaned.

Built-In Items: Place and fasten all inserts, sleeves, ties, hangers, anchors,
bolts, frames and structural steel members required to secure the work of
other trades to concrete work. Maintain these in their proper positions during
the placement operations.

Inspection: Give 24 hour notice in advance of concrete placement to permit
inspection of the preparatory work and to make any required corrections.

Timing: All reinforcement needed in any one section shall be placed in
position before concrete placement is begun.

Storage: Steel reinforcement stored at the site of the work shall be stored
above the ground surface on platforms, skids or other supports and shall be
protected from mechanical injury and corrosion.

Cover: Bars of specified size shall be accurately placed as shown on the
drawings and shall be securely tied in position to prevent its displacement
during the placement of concrete. If not shown on the drawings, the
minimum bar cover for concrete cast in forms or exposed to the weather
shall be 1.5 inches (2 inches for #6 bars or larger). The minimum bar cover
for concrete cast against earth shall be 3 inches.

END OF SECTION
Section 03300

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 TESTING LABORATORY SERVICES

Four cylinder compression test sets for each 100 Cubic Yards of concrete area, two
tested at seven (7) days and two tested at twenty-eight (28) days. Tests to be
performed by Owner approved Testing Laboratory Service and paid for by
contractor.

1.02 DRAWING PRECEDENCE

Requirements on Structural Drawings govern tits Section.

1.03 RESPONSIBILITY FOR PERFORMANCE

A.

Rests solely with the Contractor
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In the event the requirements of the Contract Documents interfere with
providing the specified performance, give notification and obtain owner
written approval before proceeding.

Suggestions or advice given by the supervising authority or testing
laboratory are not to be considered as directions or permission to violate the
specified performance.

1.04 DESIGN RESPONSIBILITY

Supplement the typical mix designs with project mix designs for owner’s review and
approval in writing before proceeding.

1.05 MINIMUM SPECIFICATIONS (Latest editions)

A.

B.

C.

Specifications for Structural Concrete in Buildings, ACI 301.
Building Code Requirements for Reinforced Concrete, ACI 318

Recommended Practice for Hot and Cold Weather Concreting, ACI 305,
306.

1.06 TECHNICAL ASSISTANCE

The Contractor shall have the admix supplier provide (free of Charge) a qualified
technician to assist in proportioning concrete for optimum use and help in
adjustment of concrete mix to meet job conditions.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

C.

Aggregates shall conform to the requirements of ASTM C 33 for fine and
coarse aggregate for concrete. The fine aggregates shall be graded as
provided in Sections 5 and 6, ASTM C 33. The grading of coarse
aggregates shall be size numbers 57, 67, or 467 for structural concrete, 57
or 67 for nonstructural concrete base slabs, or as shown on the plans.

Portland cement shall be:

1. Type | or Type IA for slabs 6” or thinner and non structural concrete
only.

2. Type Il or Type lIA for all walls, foundations, slabs thicker than 6” and
all structural concrete framework.

3. Fly ash and Blast furnace slag used as a partial substitution of
Portland cement, Not Acceptable

Mixing water shall be potable and clean free from deleterious substances.

2.02 ADMIXES
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Air-entraining admixtures shall conform to the requirements of ASTM C 260.
If air-entraining cement is used, any additional air-entraining admixture shall
be of the same type as that in the cement.

Plasticizing admixtures shall conform to the requirements of ASTM C 1017.

Water reducing and/or retarding admixtures shall conform to the
requirements of ASTM C 494, Types A, B, D, F or G. The admix supplier
shall provide free of charge an experienced technical representatives to
adjust amounts of admixture to obtain the desired results.

Accelerating and water-reducing and accelerating admixtures shall conform
to the requirements of ASTM C 494, Types C and E.

2.03 CONCRETE MIXES

A.

Concrete shall be composed of Portland Cement, fine and coarse aggregate,
water, air entraining agent and admixes to obtain the class of concrete called
for in the drawings. Minimum design strength for structural concrete to be
3,000 psi at 28 days.

Concrete shall be proportioned in accordance with ACI 211.1 to produce
concrete with slump, air content, maximum size coarse aggregate and
materials designed to minimize bleeding and segregation.

Slump at time of placing shall not exceed 5 in. for coarse aggregate
concrete, except 9” permissible with super-plasticizer. Except, as noted on
the Drawings.

2.04 MAXIMUM SIZE OF COARSE AGGREGATE

Not more than 1/5 of smallest dimension between sides of forms; not more than
1/3 of depth slabs nor more than % of the minimum clear spacing between
reinforcing bars.

2.05 AIR CONTENT AND CONSISTENCY

A.

Unless otherwise specified the air content (by volume) shall be 3 to 6
percent of the volume of the concrete at the time of placement. Air
entrainment admixtures can be added to meet the air content requirements.

Unless otherwise specified, the slump shall be 3 to 6 inches. High range,
water reducing agents (plasticizers) may be used to increase workability,
reduce water content, and control concrete temperature in hot weather. The
maximum slump after adding high range water reducing agents (plasticizers)
shall be 9 inches. The slump shall be 3.5 inches or less prior to the addition
of any water reducing agents. When specified, directed, or approved by the
engineer, a water-reducing, set-retarding, or other admixture shall be used.
Any admixtures used shall meet the requirements in Section 2.02 unless
otherwise approved by the engineer

PART 3 - EXECUTION
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3.01

3.02

3.03

3.04

3.05

MIXERS AND MIXING

Concrete shall be uniform and thoroughly mixed when delivered to the work site.
The proportions of the aggregates shall be such as to produce a concrete mixture
that will work readily into corners and angles of the forms and around
reinforcement when consolidated, but not segregated or exude free water during
consolidation.  Variations in slump of more than 1 inch within a batch are
considered evidence of inadequate mixing and shall be corrected by increasing
mixing time or other acceptable alternative.

HANDLING

A. Transportation operations shall conform to ASTM Designation C 94, latest
edition.

B. No water shall be added to the mix that will increase the slump beyond what
is specified.

C. Use no concrete that has been held in mixer more than one (1) hour if using
a retarder above 75° F, 1-1/2 hour if using a retarder below 75° F.

D. Retempering of partially hardened concrete will not be permitted.
INSPECTION

Do not place concrete until forming, reinforcement, sleeves in beams and other
critical items have been inspected and documented permission to proceed has
been given. Give notification for Owner’s Inspection at least 24 hours in advance
of placement.

PLACING PROHIBITED

A.  When air temperature in shade is below 40° F (4.4° C) and if there is reason
to expect a temperature drop within 12 hours after placing

B.  During rain, sleet or snow

C. Into water
PREPARATION
A.  Subgrade:
1. Dampen all subgrades not covered with membrane by sprinkling
immediately before placing concrete.
2. Dry out and compact/re-compact previously soggy subgrade to
compaction requirements before pouring slabs.
3. Placing concrete on mud, dried earth, uncompacted fill or frozen
subgrade is not permitted.
B. Forms:
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1. Remove dirt, sawdust, nails and other foreign material from formed
spaces.

2. Dampen dried out wood forms by sprinkling immediately before placing
concrete.

3. When metal forms feel hot, cool by sprinkling with water immediately
before placing.

4, Temperature of all surfaces in contact with concrete shall be not less
than 40° Fahrenheit.

3.06 CONVEYING

A.

Concrete shall be delivered to the site and discharged into the forms within
1-1/2 hours after the introduction of the cement to the aggregates.

In hot weather or under condition contributing to quick stiffening of the
concrete, the time between the introduction of the cement to the aggregates
and discharge shall not exceed 45 minutes unless an approved set-retarding
admixture is used or the mix remains workable and the temperature does not
exceed the requirements stated in Section 20. In any case, concrete shall be
conveyed from the mixer to the forms as rapidly as practicable by methods
that prevent segregation of the aggregates and assure no loss of mortar.

3.07 PLACING

A.

Concrete shall not be placed until the subgrade, forms, steel reinforcement,
and embedded items have been inspected and approved.

No concrete shall be placed except in the presence of the Owner’s
Representative or with the permission from the Owner’s Representative. The
contractor shall give reasonable notice to the Owner’'s Representative each
time concrete is to be placed. Such notice shall provide sufficient time for the
Owner’s Representative to inspect the subgrade, forms, steel reinforcement,
and other preparation for compliance with the specifications. Deficiencies
are to be corrected before concrete is delivered for placing.

The concrete shall be deposited as closely as possible to its final position in
the forms. It shall be worked into the corners and angles of the forms and
around all reinforcement and embedded items in a manner to prevent
segregation of aggregates or excessive laitance.

Formed concrete shall be placed in horizontal layers not more than 20
inches deep. When a super-plasticizer us used the horizontal layer can be
increased to 5 feet deep. Slab concrete shall be placed to design thickness
in one continuous layer.

Concrete shall not be dropped more than 4 feet vertically unless suitable
equipment is used to prevent segregation. When a super-plasticizer is used,
the concrete shall not be allowed to drop more than 8 feet. Hoppers and
chutes, pipes, or “elephant trunks” shall be used as necessary to prevent
segregation and the splashing of mortar on the forms and reinforcing steel
above the layer being placed.
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Immediately after the concrete is placed in the forms, it shall be consolidated
by spacing, hand tamping, or vibration as necessary to ensure a smooth
surface and dense concrete. Each layer shall be consolidated to ensure
monolithic bond with the preceding layer.

The use of vibrators shall not be used to transport concrete in the forms,
slabs, or conveying equipment. Vibration shall not be applied directly to the
reinforcement steel or the forms.

If the surface of a layer of concrete in place sets to the degree that it will not
flow and merge with the succeeding layer when spaded or vibrated, the
contractor shall discontinue placing concrete and shall make a construction
joint.

If placing is discontinued when an incomplete horizontal layer is in place, the
unfinished end of the layer shall be formed by a vertical bulkhead.

Place concrete in beams and walls in horizontal layers so that non run ahead
to form diagonal layers in separate pours. Vibrate vertically about every 1'-
6", penetrating a few inches into layer below.

Use screeds to level slabs unless otherwise noted on the drawings, concrete
finish for structural slabs, building slabs shall be trowell finish. Concrete
finish for slabs exposed to weather, sidewalks and paving shall be light
broom finish.

Areas receiving trowel finish shall receive in accordance with manufacturer’'s
recommendations, a minimum of one coat of Clear Curing and Sealing
Compound (VOC Compliant). Conform to ASTM C309, Type 1, Class B,
and the following requirements: 30 percent solids content minimum; non-
yellowing under ultraviolet light after 500-hour test in accordance with ASTM
D4587. Sodium silicate compounds are not permitted. Conform to local,
state and federal solvent emission requirements.

END OF SECTION
Section 04200

MASONRY

PART 1 - GENERAL

1.01 SUMMARY

A.

Drawings and General Provisions of Contract, including General and
Supplementary Conditions and Division 01 Specification sections, apply to
work of tits section.

Types of masonry work required include

1. Concrete Unit Masonry
2. Brick Masonry
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3. Architectural units:

Pre-faced Unit Masonry
Split Face Unit Masonry
Smooth Face Unit Masonry
Split-Ribbed Unit Masonry

oo op

4, Reinforced Unit Masonry

1.02 RELATED WORK

A.

Install work furnished under other sections, which must be built into unit
masonry work, including, but not limited to

Glass Unit Masonry
Anchorage Devices
Flashings

Loose Steel Lintels

PwnNPE

1.03 QUALITY ASSURANCE

A.

Fire Performance Characteristics: Where indicated, provide materials and
construction which are identical to those of assemblies, equivalent thickness,
whose fire endurance has been determined by testing in compliance with
ASTM E 119 by means acceptable to authorities having jurisdiction.

Single Source Responsibility for Masonry Units: Obtain exposed masonry
units of uniform texture and color, or a uniform blend within the ranges
accepted for these characteristics, from one manufacturer for each different
product required for each continuous surface or visually related surfaces.

Field Constructed Mock-Ups: Prior to installation of masonry work, erect
representative sample wall panels to further verify selections made for color
and texture characteristics, under sample submittals of masonry units and
mortar, and to establish a standard for completed masonry work for qualities
of appearance, materials, construction and workmanship

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

Build mock-ups for the following types of masonry in sizes approximately 4’
long by 4’ high, by full thickness, including face and back-up, as well as
accessories.

1. Each type of exposed unit masonry work.
2. Typical exterior face brick wall.

1.04 SUBMITTALS

A.

Product Data: Submit manufacturer's product data for each type of masonry
unit, accessory and other manufactured products.
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Compliance: Submit certifications that each type complies with specified
requirements.

Color Selection: For initial selection submit:

1. Unit masonry samples showing full extent of colors and textures
available for each type of exposed masonry unit required.
2. Colored mortar samples showing full extent of colors available.

Samples: For verification purposes submit:

1. Unit masonry samples for each type of exposed masonry unit, include
full range of color and texture to be expected in completed work.

2. For selection of brick, submit products of all manufacturers that the
manufacturers or their agents consider to be their closest match. Re-
submit until match meets approval of Architect.

3. Colored masonry mortar samples for each color required showing the
full range of color which can be expected in the finished work. Label
samples to indicate type and amount of colorant used.

1.05 REFERENCED STANDARDS

A.

Comply with the current applicable provisions of all codes, standards and
specifications referenced in tits section, except as modified by the
requirements of tits Contract Documents, including, but not limited to, the
following:

ACI 531 - Building Code Requirements for Masonry Structures.

ACI 531R - Commentary on Building Code Requirements for Masonry
Structures.

3 ACI 530.1 - Specification for Masonry Construction.

4 ASTM A82 - Steel Wire, Plain, for concrete reinforcement

5. ASTM A 615 - Bars for concrete Reinforcement

6. ASTM A 153 - Zinc Coating
7

8

9

N =

ASTM C 62 - Building Brick
ASTM C 90 - Load Bearing Masonry Units.
. ASTM C 91 - Masonry Cement

10. ASTM C 129 - Non-Load Bearing Masonry Units.

11. ASTM C 140 - Testing Concrete Masonry Units.

12. ASTM C 270- Mortar for Unit Masonry

13. ASTM C 476- Grout for Masonry

14. ASTM C 494- Chemical Admixtures for Concrete

15. ASTM C 744 - Specification for Pre-Faced Concrete and Calcium
Silicate Masonry Units.

16. ASTM C 780 — Preconstruction Evaluation of Mortar

17. ASTM D 1056 — Flexible Cellular Material Rubber

18. ASTM D 1667 — Flexible Cellular Material PVC

19. ASTM D 2000 — Rubber Products

20. ASTM E-119 - Fire Tests with Building Construction and Materials.

21. BIA - Technical Notes on Brick Construction.

22. NCMA - TEK Bulletins.

1.06 DELIVERY, STORAGE AND HANDLING
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1.07

Deliver masonry materials to project in undamaged condition. Store and
handle materials to prevent their deterioration or damage due to moisture,
temperature changes, contaminants, corrosion or other causes.

Limit moisture absorption of concrete masonry units during delivery and until
time of installation.

Store cementitious materials off the ground, under cover and in a dry
location.

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

Store and protect masonry accessories including metal items to prevent
deterioration by corrosion and accumulation of dirt.

PROJECT CONDITIONS

A.

Protection of Work: During erection, cover top of walls with waterproof
sheeting at end of each day's work. Cover partially completed structures
when work is not in progress.

1. Extend cover a minimum of 24" down both sides and hold cover
securely in place.

Do not apply uniform floor or roof loading for at least 12 hours after building
masonry walls or columns.

Staining: Prevent grout, mortar or soil from staining the face of masonry to
be left exposed or painted. Remove grout or mortar in contact with such
masonry immediately.

Do not apply concentrated loads for at least 3 days after building masonry
walls or columns.

Protect base of walls from rain-splashed mud and/or mortar splatter by
means of coverings spread on ground and over wall surfaces.

Protect sills, ledges and projections from droppings of mortar.
Cold Weather Protection:

1. Do not lay masonry units that are wet or frozen.

2. Remove any ice or snow formed on masonry bed by carefully applying
heat until top surface is dry to the touch.

3. Remove masonry damaged by freezing conditions.

4. For clay masonry units with initial rates of absorption which require
them to be wetted before laying, comply with the following:

a. For units with surface temperature above 32 Degrees F, wet with
water heated to above 70 Degrees F.

b. For units with surface temperature below 32 Degrees F, wet with
water heated to above 130 Degrees F.
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Perform the following construction procedures while masonry work is
progressing. Temperature ranges indicated below apply to air temperature
existing at time of installation, except for grout:

1. For Grout: Temperature ranges apply to anticipated minimum night
temperatures. In heating mortar and grout materials, maintain mixing
temperature selected within 10 Degrees F.

2. 40 Degrees F to 32 Degrees F:

a. Mortar: Heat mixing water to produce mortar temperature
between 40 Degrees F and 120 Degrees F.
b. Grout: Follow normal masonry procedures.

3. 32 Degrees F to 25 Degrees F:

a. Mortar: Heat mixing water and sand to produce mortar
temperatures between 40 Degrees F and 120 Degrees F.
Maintain temperature of mortar on boards above freezing.

b. Grout: Heat grout materials to 90 Degree F to produce in-place
grout temperature of 70 Degree F at end of work day.

4. 25 Degrees F to 20 Degrees F:

a. Mortar: Heat mixing water and sand to produce mortar
temperatures between 40 Degrees F and 120 Degrees F.
Maintain temperature of mortar on boards above freezing.

b. Grout: Heat grout materials to 90 Degrees F to produce in-place
grout temperature of 70 Degrees F at end of work day.

C. Heat both sides of walls under construction using salamanders
or other heat sources.

d. Use windbreaks or enclosures when wind is in excess of 15
mph.

5. 20 Degrees F and Below:

a. Mortar: Heat mixing water and sand to produce mortar
temperatures between 40 Degrees F and 120 Degrees F.

b. Grout: Heat grout materials to 90 Degrees F to produce in-place
grout temperature of70 Degrees F at end of work day.

C. Masonry Units: Heat masonry units so that they are above 20
Degrees F at time of laying.

d. Provide enclosure and auxiliary heat to maintain an air
temperature of at least 40Degrees F for 24 hours after laying
units.

e. Do not heat mixing water for mortar and grout to above 160
Degrees F.

Protect completed masonry and masonry not being worked on in the
following manner: (Temperature ranges indicated apply to mean daily air
temperatures except for grouted masonry; if for grouted masonry,
temperature ranges apply to anticipated minimum night temperatures.)
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1. 40 Degrees F to 32 Degrees F: Protect masonry from rain or snow for
at least 24 hours by covering with weather-resistant membrane.

2. 32 Degrees F to 25 Degrees F: Completely cover masonry with
weather-resistant membrane for at least 24 hours.

3. 25 Degrees F to 20 Degrees F: Completely cover masonry with
weather-resistant insulating blankets or similar protection for at least
24 hours; 48 hours for grouted masonry.

4, 20 Degrees F and Below: Except as otherwise indicated, maintain
masonry temperature above 32 Degrees F for 24 hours using
enclosures and supplementary heat, electric heating blankets, infrared
lamps or other methods proven to be satisfactory. For grouted
masonry maintain heated enclosure to 40 Degrees F for 48 hours.

PART 2 - PRODUCTS

2.01 CLAY OR SHALE BRICK

A.

Clay or shale brick shall conform to ASTM C 62, selected for color range
indicated by the approved sample. Grade SW shall be used for below grade
work where bricks will be in contact with earth and for the first six exterior
courses above grade. Grade SW or MW shall be used in other brickwork.
Brick size shall be King Size, Queen Size or modular in size required to
complete the work indicated. Color and texture shall match color range of
the approved sample.

2.02 CONCRETE MASONRY UNITS

A.

Concrete masonry units shall conform to ASTM C 90, Type |, Grade N-I
normal weight for hollow-load-bearing units or ASTM C 145, Type |, Grade
N-1 normal weight for solid load-bearing units. Units shall be modular in size
and shall include closer, jamb header, lintel, corners, sash, control joint,
bond-beam units, and any special shapes and sizes required to complete the
work indicated.

2.03 CONCRETE MASONRY UNITS USED IN FIRE-RATED ASSEMBLIES

A.

Concrete masonry units used in fire-rated assemblies, in addition to the
requirements specified for concrete masonry units, shall be of minimum
equivalent thickness for the fire rating and corresponding type of aggregates
indicated in TABLE 1. Units containing more than one of the aggregates
listed in the table, will be rated on the aggregate requiring the greater
minimum equivalent thickness to produce the required fire rating.

TABLE 1
Minimum Equivalent Thickness in Inches for Fire Rating of:

Aggregate Type 4 hours 3 hours 2 hours

Pumice 4.7 4.0 3.0
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Expanded slag 5.0 4.2 3.3

Expanded clay, shale, or 5.7 4.8 3.7

slate

Limestone, scoria, cinders or 5.9 5.0 4.0
unexpanded slag

Calcareous gravel 6.2 5.3 4.2

Siliceous gravel 6.7 5.7 4.5

B. Minimum equivalent thickness shall equal net volume as determined in
conformance with ASTM C 140 divided by the product of the actual length
and height of the face shell of the unit in inches. Where walls are to receive
plaster, to be faced with brick, or otherwise form an assembly; the thickness
of other material in the assembly will be included in determining the
equivalent thickness.

2.04 PRECAST CONCRETE ITEMS

Precast concrete items shall be factory-made units from a plant regularly engaged
in producing such items. Units shall have beds and joints at right angles to the
face, with sharp true arises and shall be cast with drip grooves on underside where
units overhang walls. Unless otherwise indicated, concrete shall be 3000 psi
minimum conforming to SECTION: 03300 — CAST IN PLACE CONCRETE using
%%-inch to No. 4 nominal-size coarse aggregate. Exposed-to-view surfaces, unless
otherwise specified, shall have smooth, dense finish, free of surface voids, spalls,
cracks, and chipped or broken edges. Unless precast concrete items have been
subjected during manufacture to saturated-steam pressure of 120 pounds or more
per square inch for 5 hours or more, the items after casting shall be either damp-
cured for 24 hours or more or steam-treated and shall then be aged under cover
for 28 days or longer. Prior to use, each item shall be wetted and inspected for
crazing. Items showing evidence of dusting, spalling, excessive crazing, or having
surfaces treated with a coating will be rejected. Precast concrete members
weighing over 80 pounds shall have built-in loops of galvanized wire or other
approved provisions for lifting and anchoring. Reinforcement splices are not
permitted.

A. Lintels: Precast lintels, unless otherwise shown, shall be reinforced with not
less than two No. 4 bars for full lintel length. Reinforced lintels shall be used
to span all openings over 12 inches wide in masonry. A minimum clearance
of ¥-inch shall be maintained between reinforcement and faces of units.
Lintels shall have top labeled "TOP" and shall be identified to show location
in work.

B. Splash Blocks: Splash blocks of the size indicated, shall be formed with
depressions in top surface to drain away from building and shall be
reinforced as standard with the manufacturer.

C. Copings and Sills: Copings and sills shall be cast with washes. Sills for
windows shall be cast in sections with head joints at mullions and a %-inch
allowance for mortar joints. The ends of sills, except a %-inch margin at
exposed surfaces, shall be roughened for bond. Treads of door sills shall
have rounded nosings. Unless otherwise indicated, copings and sills shall
be reinforced with not less than two No. 4 bars for full sill length of units.
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2.05 MORTAR

A.

Mortar shall conform to ASTM C 270, Type S. Mortar mix shall be based on
laboratory-proportioned and tested mix. Laboratory testing of mortar shall be
in accordance with the preconstruction evaluation of mortar section of ASTM
C 780. Mortar mix shall be such that the mortar will develop a minimum
laboratory compressive strength of 1800 psi at 28 days. Laboratory
proportioned mortar shall be mixed to an initial flow of 100 to 115 percent
and shall retain a flow after suction of at least 70 percent when tested for
water retention in accordance with ASTM C 91. Cement shall be of one
brand. Aggregates shall be from one source. Accelerating admixture, if
used, shall be noncorrosive and chloride free conforming to ASTM C 494,
Type C.

2.06 GROUT

A.

Grout unless otherwise specified, shall conform to the requirements of ASTM
C 476. Grout shall be laboratory-proportioned for a 2000 psi mix when
tested in accordance with paragraph "STRENGTH TESTS OF GROUT."
Grout slump shall be between 9 and 11 inches. Except as otherwise
specified, fine grout shall be used to fill spaces where the smallest
dimension is 2 inches or less. Coarse grout shall be used to fill spaces
where the smallest dimension is greater than 2 inches.

2.07 ANCHORS AND TIES

Anchors and ties shall be fabricated without drips or crimps and shall be zinc-
coated in accordance with ASTM A 153, Class B-1, B-2, or B-3, as applicable for
the size of material coated.

A.

Dovetail Anchors: Dovetail anchors shall be triangular in shape and shall be
fabricated of 3/16-inch steel wire attached to a 12-gauge steel dovetail
section. Except where masonry abuts concrete columns or walls, length of
anchors shall be such that the anchors will extend to within ¥2- to %-inch of
the outer face of the masonry wall in which the anchors are placed. Where
the vertical edge of masonry walls abut concrete columns or walls, the
anchors shall be not less than 7 inches long. Dovetail slots are specified in
SECTION: 03300 - CONCRETE FOR BUILDING CONSTRUCTION.

Adjustable Anchors: Adjustable anchors for anchorage of masonry to
structural steel shall be rectangular or triangular in shape and shall be
fabricated of 3/16-inch steel wire. Weld-on portions of anchors shall be
fabricated of 12-gauge sheet steel or Ys-inch steel wire. Except where
masonry abuts steel columns, length of anchors shall be such that the
anchors will extend to within - to %-inch of the outer face of the masonry
wall in which the anchors are placed. Where the vertical edge of masonry
walls abut steel columns, the anchors shall be not less than 7 inches long.

Veneer Anchors: Veneer anchors for attaching masonry to wood or light
metal framing shall be rectangular or triangular in shape and shall be
fabricated of 3/16-inch steel wire with provisions for attaching to framing.
Anchors shall have a minimum vertical adjustment of 2 inches. Stud plates
shall have a minimum of two holes for attachment hardware. Anchors shall
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be of length to extend from framing to within %- to ¥-inch of the exposed
surface of the masonry wall.

Wall Ties: Walll ties shall be rectangular or Z-shaped fabricated of 3/16-inch
steel wire. Ties shall be of length to extend across the wythes to within ¥- to
¥-inch of the faces of the masonry walls in which the ties are placed.
Adjustable type wall ties, if approved for use, shall consist of two essentially
U-shape elements fabricated of 3/16-inch steel wire. Adjustable ties shall be
of the double pintle to eye type or hook to U-type. Pintle or hook portion of
ties shall allow a maximum of 1-%2 inches eccentricity between each element
of the tie. Clearance between pintle and eye opening shall be not more than
1/16-inch.

Rigid Steel Z-Anchors: Rigid steel anchors shall be 1-¥4 inches wide by 1/8-
or 3/16-inch thick with ends turned in opposite directions not less than 3
inches, and of length required for the application indicated; however, length
between turned ends shall not be less than 24 inches.

Rigid Steel U-Anchors: Rigid steel anchors shall be 1-% inches wide by 1/8-
or 3/16-inch thick, with ends turned in same directions not less than 3 inches
and of length required for the application indicated; however, length between
turned ends shall not be less than 24 inches.

2.08 JOINT REINFORCEMENT

A.

Joint reinforcement shall be fabricated of steel wire conforming to ASTM A
82. Fabrication shall be by welding; tack welding will not be permitted.
Reinforcement shall be zinc-coated after fabrication in accordance with
ASTM A 153, Class B-2. Reinforcement shall consist of 2 or more
longitudinal wires joined with lateral wires in a ladder-type truss-type system.
Spacing of lateral wires along the longitudinal wires shall not exceed 16
inches. Wire thickness of lateral wire shall not be less than 9 gauge and
thickness of longitudinal wires shall not be less than 9 gauge. Drips or
crimps shall not be formed in lateral wires. The outermost longitudinal wires
shall be spaced 2 inches, plus or minus 1/8-inch, less than the nominal wall
width in which placed. Joint reinforcement for cavity walls may be furnished
with rectangular wall-type ties extending to the longitudinal wires.
Reinforcement for straight runs shall be furnished in flat sections not less
than 10 feet long. Factory-formed pieces shall be provided for corners and
intersections of walls and partitions. Joint reinforcement shall be furnished
with adjustable wall tie feature. Such assemblies shall consist of double eye
or ladder section welded to joint reinforcement at 24 inches on center.
Adjustable portion of the assembly shall consist of a U-shape double pintle
tie or hook type box tie fabricated of 3/16-inch steel wire. Pintle or hook
portion of ties shall allow a maximum of 1-%-inch eccentricity between the
elements of adjustable assemblies. Clearance between pintle and eye
opening shall not exceed 1/16-inch. Assemblies shall be of the design to
match the type of wall construction.

2.09 REINFORCING BARS

A.

Reinforcing bars shall be Grade 40 or 60 steel conforming to ASTM A 615.
Size shall be as shown. Centering clips or caging devices shall be formed
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from not lighter than 9 gauge wire and shall be of a design that will prevent
displacement of reinforcing steel during construction. Bending of bars shall
be as shown.

2.10 CONTROL JOINT KEYS

A.  Control joint keys shall be factory-fabricated solid section of natural or
synthetic rubber or a combination thereof conforming to ASTM D 2000. The
material shall be resistant to oils and solvents and shall have a durometer
hardness of 65 to 75. The key shall be of the width and shape indicated and
shall be designed to be used with standard concrete masonry sash units.
Shear section shall be 5/8-inch minimum thickness. Control joint masonry
units may be furnished in lieu of the sash units and filler specified.

2.11 EXPANSION-JOINT MATERIALS

A. Premolded type shall be closed-cell cellular rubber conforming to ASTM D
1056 or closed-cell vinyl or polyvinyl chloride conforming to ASTM D 1667.

2.12 BOARD-TYPE INSULATION

A. Board-type insulation shall be polystyrene conforming to ASTM C 578;
polyurethane or polyisocyanurate conforming to these specifications. Faced
insulation shall have either aluminum foil or asphalt or asphalt impregnated
felt on both sides of board. Insulation thickness shall be sufficient to provide
an “R” value of 3. Insulation adhesive shall be specifically prepared to
adhere the insulation to be used to the masonry damp proofing with no
deleterious effect on the insulation or damp proofing.

PART 3 - EXECUTION
3.01 GENERAL REQUIREMENTS

Wall sections, types of construction, and dimensions shall be as shown. Masonry
shall be laid in running bond and vertical joints shall be kept plumb. Units being
laid and surfaces to receive units shall be free of water film and frost. Units shall
be laid in a nonfurrowed full bed of mortar, beveled and sloped toward the center
of the wythe on which the mortar was placed. Units shall be shoved into place so
that the vertical joints are tight. Vertical joints of brick and the vertical face shells
of concrete masonry units, except where indicated at control and expansion joints,
shall be completely filled with mortar. Units that have been disturbed after the
mortar has stiffened shall be removed, cleaned and relaid with fresh mortar. Fins
will be permitted to protrude up to ¥-inch into the space between the facing wythe
and the backup wall; means shall be provided to prevent mortar from dropping into
the space below. Chases and raked-out joints shall be kept free from mortar and
other debris. Space around metal door frames and other built-in items shall be
solidly filled with mortar as each course is laid. Faces of units in finished areas
shall be free from chipped edges or other imperfections detracting from the
appearance of the finish work. Weepholes in cavity walls shall be provided over
foundations, bond beams, through wall flashing, and any other horizontal
interruptions of the cavity. Collar joints shall be filled with mortar or grout during
the laying of the facing wythe, and filling shall not lag the laying of the facing wythe
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by more than 8 inches.

A.

Surface Preparation: Surfaces on which masonry is to be laid shall be
cleaned of laitance and other foreign material and slightly roughened to
provide a surface texture with a depth of at least 1/8-inch.

Hot Weather Masonry Construction: Masonry erected when the ambient air
has a temperature of more than 99° F in the shade and has a relative
humidity of less than 50 percent shall be protected from direct exposure to
wind and sun during installation and for 48 hours after installation.

Cold Weather Masonry Construction: Temperatures of masonry units shall
not be less than 40° F when laid and the temperature of the mortar and grout
used shall be between 40° F and 120° F. When the ambient temperature is
32° F or less, masonry work under construction shall be protected and
maintained at a temperature greater than 32° F during installation and for a
period of 24 hours after installation. The proposed method of maintaining
the temperature within the specified range shall be submitted for approval
prior to implementation.

Tolerances: Except for work constructed of ceramic glazed structural clay
facing units or prefaced concrete masonry units, masonry units shall be laid
plumb, level and true to line units shall be laid plumb, level and true to line
within the tolerances specified in TABLE 2; and all corners shall be square
unless otherwise indicated.

TABLE 2
Variation from Plumb
In adjacent units 1/8 inch
In 10 feet Y4 inch
In 20 feet 3/8 inch
In 40 feet or more Y inch
Variation from level or grades
In 10 feet 1/8 inch
In 20 feet Y4 inch
In 40 feet or more Y inch
Variation from linear building lines
In 20 feet 3/8 inch
In 40 feet or more Y inch

Variation from cross sectional dimensions of columns and walls
Plus ¥2 inch to minus ¥ inch

1. Surfaces to Receive Ceramic Tile: Masonry surfaces shall be level
and plumb with struck joints and square openings. No variations in the
surfaces exceeding 1/8-inch in 10 feet and no abrupt irregularities
exceeding 1/16-inch shall be allowed where ceramic tile installed over
masonry by the dry set method.
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E.

Brick Veneer

1. Shelf Angles: Brick veneer shall be supported by shelf angles as
shown on drawings. Shelf angles shall be installed in lengths not
exceeding 72 inches, with a 1/8-inch separation between angles to
allow for expansion and contraction. Shelf angles shall be adjusted as
required to keep the masonry level and at the proper elevation. Angles
shall be laid on fully compressible material to form pressure-relieving
joints. Joints shall be sealed with elastomeric sealant.

2. Expansion Joints: Vertical expansion joints shall be provided full
height in the brick veneer. Joints shall be “2-inch in width. Vertical
expansion joints shall be carried up through parapet walls. Parapet
walls shall have additional joints spaced halfway between those
running full height, unless the parapet is reinforced. Joints shall be
sealed with elastomeric sealant.

3. Flashing: Flashing for brick veneer panels shall be provided at
horizontal surfaces such as at the roof or parapet, at shelf angles, at all
openings such as doors and windows, and at the bottom of the wall
just above grade. Flashing shall be sheet metal as specified in
SECTION: 07600 -SHEET METALWORK, GENERAL. Except at the
bottom of the wall, flashing shall extend through the brick to within %2-
inch of the outer face of the wall. At the bottom of the wall, flashing
shall extend through the outer face of the wall and turn down to form a
drip.

4, Weep Holes: Weep holes shall be located in the head joints
immediately above all flashing and spaced at intervals not exceeding
16 inches on center. The holes may be formed by placing short
lengths of well greased No. 10, 5/16-inch nominal diameter, braided
cotton sash cord in the mortar and withdrawing the cords after the
brick facing has been completed. Other approved methods may be
used for providing weep holes. Weep holes shall be kept free of
mortar and other obstructions.

3.02 MIXING OF MORTAR

A.

Mortar shall be mixed in a mechanically operated mortar mixer for at least 3
minutes but not more than 5 minutes. Measurement of ingredients for
mortar shall be either by volume or weight. If ingredients are measured by
volume, measurement of sand shall be accomplished by the use of a
container of known capacity or shovel count based on a container of known
capacity. If ingredients are measured by weight, measurement of sand shall
be based on the dry weight of sand of 80 pounds per cubic foot. Water shall
be mixed with the dry ingredients in sufficient amount to provide a workable
mixture which will adhere to the vertical surfaces of masonry units. Mortar
that has stiffened because of loss of water through evaporation shall be
retempered by adding water to restore the proper consistency and
workability; mortar that has reached its initial set or that has not been used
within 2-¥2 hours shall be discarded.

3.03 CUTTING AND FITTING

A.

Wherever possible, full units shall be used in lieu of cut units. Where cut
units are required to accommodate the design, cutting shall be done by
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masonry mechanics using power masonry saws, except that cutting of units
in unexposed work may be accomplished with masonry hammers and
citsels. Wet-cut units shall be dried to the same surface-dry appearance as
uncut units before being placed in the work. Cut edges shall be clean, true,
and sharp. Openings to accommodate pipes, conduits, and other
accessories shall be neatly formed so that framing or escutcheons required
will completely conceal the cut edges. Cutting of webs of hollow units shall
be kept to a minimum. Insofar as practicable, all cutting and fitting shall be
accomplished while masonry work is being erected.

3.04 CLAY OR SHALE BRICK

A.

When being laid, brick shall have suction sufficient to hold the mortar and to
absorb water from the mortar, but shall be damp enough to allow the mortar
to remain in a plastic state to permit the brick to be leveled and plumbed
immediately after being laid without destroying bond. Brick with frogging
shall be laid with the frog side down and the better or face side exposed to
view. Brick that is cored, recessed, or otherwise deformed shall not be used
in sills, treads, soldier courses, or in other areas where deformations will be
exposed to view.

3.05 CONCRETE MASONRY UNITS AND CONCRETE BRICKS

A.

Concrete masonry units and concrete bricks shall not be wetted before
laying. Hollow units shall be laid so as to preserve the vertical continuity of
cells that are to be filled with grout. Pre-insulated units shall be laid in a
manner to ensure insulation integrity and continuity. Except as specified in
paragraph “ANCHORAGE AND JOINT REINFORCEMENT,” courses shall
be masonry bonded at corners. Where indicated, cells shall be filled with
grout; or solid units may be used in lieu of filled cells where no vertical
reinforcement or anchor embedment is required. Concrete brick shall be
incorporated in unexposed work as necessary to fill out masonry sections.

3.06 JOINTING

Joint widths shall be uniform and such that the specified widths are maintained
throughout. Joints in concealed masonry surfaces and joints at top of electrical
boxes in wet areas shall be cut flush with the masonry surfaces. Joints indicated
to be caulked shall be raked a depth of %-inch. Interior control joints shall be
raked to a depth of Y-inch. All other joints shall be tooled slightly concave.
Tooling shall be accomplished when mortar is thumbprint hard and in a manner
that will compress and seal the mortar joint and produce joints of straight and true
lines free of tool marks.

A.

Concrete Masonry Unit Joints: Joints in concrete masonry unit construction
shall be 3/8-inch wide.

Brick Joints: Joints in brick construction shall be of thickness equal to the
difference between the actual and nominal dimensions of the brick in either
height or length, but in no case shall the joints be less than ¥s-inch nor more
than %2-inch wide.
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C. Facing Unit Joints: Ceramic glazed structural clay facing unit joints and
prefaced concrete masonry unit joints shall be not less than ¥-inch nor more
than 3/8-inch wide.

3.07 ANCHORAGE AND JOINT REINFORCEMENT

A.  Spacing of joint reinforcement and type and spacing of anchors shall be as
indicated. Joint reinforcement shall be continuous except at expansion or
control joints. Splices in joint reinforcement shall be lapped at least 6 inches.
Where walls or partitions intersect to form T-sections, the intersecting walls
shall be anchored together with rigid steel anchors or joint reinforcement as
indicated. Nail-on ties shall be attached to wood framing with eight penny
galvanized nails and to metal framing with stainless steel or plastic coated
galvanized steel self-tapping metal screws. Screws shall be of a length to be
fully engaged with the metal framing. A washer of neoprene or other similar
material shall be inserted between the sheathing and the screw head or tie.

3.08 REINFORCING STEEL

A. Reinforcing steel shall be cleaned of loose or flaky rust and scale, grease,
mortar, or other coating which would tend to reduce bonding of the grout to
steel. Steel shall be in place at the time of grouting. The minimum clear
distance between bars and masonry units shall be Y-inch; and between
parallel bars, the minimum clear distance shall be one bar diameter.
Reinforcement shall be held in place with centering clips or caging devices.
Vertical bars shall be supported near each end and at intermediate intervals
not exceeding 192 bar diameters. Horizontal reinforcement shall be set in a
full bed of grout. Splices in adjacent bars shall be staggered. Reinforcing
bars where spliced shall be lapped a minimum of 40 bar diameters. Welded
or mechanical connections shall develop at least 125 percent of the strength
of the reinforcement.

3.09 GROUTING

Grout dry ingredients shall be mechanically mixed with sufficient water to bring the
mixture to a pouring consistency for at least 5 minutes using the mix design
established in the laboratory as specified in paragraph "GROUT." Where high-lift
grouting is to be used, cleanout holes shall be provided at the bottom of all cores
containing vertical reinforcement in hollow unit masonry. Areas to be grouted shall
be cleaned of mortar droppings and other debris and cleanout holes shored or
closed with masonry units to contain the grout. Grout shall be placed by hand
bucket, concrete hopper, or grout pump. Each lift of grout shall be consolidated
after water has left but before plasticity is lost. Consolidation shall be
accomplished by mechanically vibrating to insure complete filling of the grout
space. When consolidating successive lifts of plastic grout, the tip of the vibrator
shall penetrate the preceding lift approximately 10 inches to ensure grout
continuity in the wall section. Trowel blade shall not be used for consolidation of
grout. If grouting operation is stopped for 1 hour or longer, the grout placement
shall be stopped in a manner to provide a 1-%-inch keyway below the top of the
masonry unit. Grout holes shall be formed in slab, spandrel beams and other in-
place overhead construction. Holes shall be located over spaces to be grouted
and shall be in sufficient numbers and spaced as required to insure that the space
to be grouted shall be completely filled. If the space to be grouted is larger than
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3.10

3.11

3.12

3.13

3.14

two bricks in thickness, the space may be filled with clay or shale bricks or
concrete bricks and grout. Bricks so placed shall have not less than %-inch of
grout around each brick. Walls to be grouted shall be adequately shored or
braced to prevent shifting, buckling or blowouts. After grouting operations are
completed the faces of cleanout holes shall be patched to closely match the
surrounding surfaces.

A. Low-Lift Grout: Hollow-unit masonry to be grouted by the low lift method
shall be constructed and grouted in lifts not exceeding 4 feet. Double wythe
masonry to be grouted by the low-lift method shall be constructed and
grouted in lifts not exceeding 8 inches. Slushing with mortar will not be
permitted.

B.  High-Lift Grout: If grouting is accomplished by the high-lift method, double
wythe masonry shall be allowed to cure at least 72 hours and hollow-unit
masonry shall be allowed to cure at least 24 hours before grouting. In
double wythe construction, vertical grout barriers shall be built across the
grout space to the height of the grout lift. Grout barriers shall not be spaced
more than 30 feet apart. Grout shall be placed in lifts not to exceed 4 feet in
depth. Each lift shall be allowed to set for 10 minutes after initial
consolidation of grout before successive lift is placed. The full height of each
section of wall shall be grouted in one day.

BOND BEAMS

A. Bond beams shall consist of concrete masonry bond beam units reinforced
and filled with grout or concrete as indicated. Structural bond beams shall
be continuous through control joints. Dummy joints shall be formed in
structural bond beams at control joints. Where splices are required,
reinforcement shall be lapped a minimum of 40 bar diameters or 24 inches,
whichever is greater. A minimum clearance of %-inch shall be maintained
between reinforcement and interior faces of units.

CONTROL JOINTS
A.  Control joints shall be located and constructed as indicated.
EXPANSION JOINTS

A.  Expansion joints shall be located where indicated and shall be of the size
and detail shown.

SILLS, LINTELS, AND COPINGS

A.  Sills, lintels, and copings shall be set in a full bed of mortar with faces plumb
and true.

DISCONTINUOUS WORK

A.  When necessary to temporarily discontinue the work, masonry units shall be
stepped back for joining when work resumes. Toothing may be resorted to
only when specifically approved. Before resuming work, loose mortar shall
be removed and the exposed joint shall be thoroughly cleaned. Top of walls
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exposed to rain or snow shall be covered with nonstaining waterproof
covering or membrane when work is not in process. Covering shall extend a
minimum of 2 feet down on each side of the wall and be held securely in
place.

3.15 BOARD-TYPE INSULATION

A.

Board-type insulation shall be applied directly to the dampproofed masonry
with adhesive. Insulation shall be neatly fitted between obstructions without
impaling of insulation on ties or anchors. The insulation shall be applied in
parallel courses with joints breaking midway over the course below, shall be
applied in moderate contact with adjoining insulation without forcing, and
shall be cut to fit neatly against abutting surfaces.

3.16 STRENGTH TESTS OF GROUT

A.

Two samples of grout shall be taken for each 30 cubic yards of grout placed
each day. The sample shall be prepared by forming on a flat nonabsorbent
base a space approximately 3 inches by 3 inches by 6 inches or 4 inches by
4 inches by 8 inches using masonry units having the same moisture
condition as those being laid. The surfaces of the masonry units that will be
in contact with the grout shall be lined with a permeable liner to permit water
in the grout mixture to pass through the liner into the masonry units. Grout
samples shall be placed in the space in two layers and each layer shall be
puddled with a 1-inch by 2-inch puddling stick to eliminate air bubbles. The
samples shall be struck off even with the top of the mold, covered, and kept
damp for a period of 48 hours. After 48 hours samples shall be removed
from the molds and placed in a fog room until tested. Samples shall be
tested in accordance with ASTM C 39 by an approved commercial testing
laboratory, and shall exhibit a minimum compressive strength of 1500 psi at
28 days.

3.17 EFFLORESCENCE TESTS

Efflorescence tests shall be performed by an approved commercial testing
laboratory. Sampling for the tests shall be the responsibility of the Contractor.

A.

Masonry Units: Clay or shale brick and Concrete masonry units that will be
exposed in the finish work shall be sampled and tested for efflorescence in
accordance with ASTM C 67 and the rating shall be not more than slightly
effloresced.

Mortar and Grout: A specimen of each proposed mix, weighing
approximately 3 ounces, shall be prepared using as little water as possible.
While still in the plastic condition and prior to its initial set, each specimen
shall be placed in a glass or glazed receptacle, and 4 ounces of distilled
water shall be mixed with the specimen and stirred thoroughly for 5 minutes.
The receptacle shall be of such a size that when the specimen and water are
combined in solution, and a masonry unit is placed into it, the solution will
have a depth of %- to 1-inch. A masonry unit, which has been tested and
found free of efflorescence, shall be placed on end in the solution and the
water level maintained at Y2-inch to 1-inch with distilled water. After being
indoors at temperatures of 75° F plus or minus 15° F for 7 days, the masonry
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unit shall be removed from the solution and air dried for 24 hours. The
masonry unit shall be compared with an untreated unit, and if the difference
due to efflorescence is noticeable, when viewed at a distance of 10 feet, the
components of the mixes shall be tested in separate receptacles, each
containing a masonry unit which has been tested and found free of
efflorescence. The cementitious components shall be prepared for testing
by thoroughly mixing 1 ounce of the cementitious material with 4 ounces of
distilled water; and the aggregate component shall be prepared for testing by
thoroughly mixing 3 ounces of the aggregate component with 4 ounces of
distilled water. Each mixture shall be tested as specified above for the
proposed mix. The component causing efflorescence will be rejected.

3.18 CLEANING

Mortar daubs or splashings, before setting or hardening, shall be completely
removed from masonry unit surfaces that will be exposed, painted, or
dampproofed insulated with board-type insulation. Before completion of the work,
all defects in joints of masonry to be exposed or painted shall be raked out as
necessary, filled with mortar, and tooled to match existing joints. Masonry
surfaces shall not be cleaned, other than removing excess surface mortar, until
mortar in joints has hardened. Cleaning shall be accomplished with the use of stiff
bristle fiber brushes, wooden paddles, wooden scrapers, or other suitable
nonmetallic tools. Masonry surfaces shall be left clean, free of mortar daubs, dirt,
stain, and discoloration, including scum from cleaning operations, and with tight
mortar joints throughout.

A.  Concrete-Masonry-Unit and Concrete-Brick Surfaces: Concrete-masonry-
unit and concrete-brick surfaces shall be dry-brushed at the end of each
day's work after any required pointing has been done.

B. Clay-Brick or Shale-Brick Surfaces: Before cleaning, the sample masonry
panel of similar material shall be examined for discoloration or stain. If the
sample panel is discolored or stained, the method of cleaning shall be
changed to assure that the masonry surfaces in the structure will not be
adversely affected. The exposed masonry surfaces shall be saturated with
water and cleaned with a proprietary masonry cleaning agent recommended
by the clay products manufacturer and that will not adversely affect the
masonry surfaces. Proprietary cleaning agents shall be used in
conformance with the cleaning product manufacturer's printed
recommendations. Efflorescence or other similar stains shall be removed in
conformance with the recommendations of the masonry unit manufacturer.

END OF SECTION
Section 05060

WELDING, STRUCTURAL

PART 1 - GENERAL

1.01 APPLICABLE PUBLICATIONS
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The publications listed below form a part of tits specification to the extent
referenced. The publications are referred to in the text by the basic designation
only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC) PUBLICATION

Specification for the Design, Fabrication and Erection of Structural Steel for
Buildings (Latest Edition).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) STANDARD

Z49.1 Safety in Welding and Cutting.
AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)
PUBLICATION
SNT-TC-1A Personnel Qualification and Certification in

Nondestructive Testing.

AMERICAN WELDING SOCIETY (AWS) PUBLICATIONS

A2.4 Symbols for Welding and Nondestructive Testing.
A3.0 Welding Terms and Definitions.
D1.1 Structural Welding Code - Steel.

1.02 GENERAL REQUIREMENTS

A.  The design of welded connections shall conform to the AISC Specification for
the Design, Fabrication and Erection of Structural Steel for Buildings unless
otherwise indicated or specified. Material with welds will not be accepted
unless the welding is specified or indicated on the drawings or otherwise
approved. Welding shall be as specified in tits section, except where
additional requirements are shown on the drawings or are specified in other
sections. Welding shall not be started until welding procedures, welders,
welding operators, and tackers have been qualified and the submittals
furnished to the Owner, or its authorized representative.

B. Definitions: Definitions of welding terms shall be in accordance with AWS
A3.0.

C. Symbols: Symbols shall be in accordance with AWS A2.4, unless otherwise
indicated.

D. Safety: Safety precautions during welding shall conform to ANSI Z49.1.
1.03 WELDER, WELDING OPERATOR, AND TACKER QUALIFICATION
A. Each welder, welding operator, and tacker assigned to work on tits contract

shall be qualified in accordance with the applicable requirements of AWS D1.1
and as specified in tits section.
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Certificates: Before assigning any welder, welding operator, or tacker to work
under tits contract, the Contractor shall submit the names of the welders and
their valid certificates, welding operators, and tackers to be employed, and
certification that each individual is qualified as specified. The certification shall
state the type of welding and positions for which the welder, welding operator,
or tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the name of the firm and person certifying the
gualification tests. The certification shall be kept on file, and 3 copies shall be
furnished. The certification shall be kept current for the duration of the
contract.

PART 2 - PRODUCTS

2.01 WELDING EQUIPMENT AND MATERIALS

A.

All welding equipment, electrodes, welding wire, and fluxes shall be capable of
producing satisfactory welds when used by a qualified welder or welding
operator performing qualified welding procedures. All welding equipment and
materials shall comply with the applicable requirements of AWS D1.1.

PART 3 - EXECUTION

3.01 WELDING OPERATIONS:

A.

Requirements: Workmanship and techniques for welded construction shall
conform to the requirements of AWS D1.1 and AISC Specification for the
Design, Fabrication and Erection of Structural Steel for Buildings. When AWS
D1.1 and the AISC specification conflict, the requirements of AWS D1.1 shall
govern.

3.02 QUALITY CONTROL

A.

An approved inspection, testing laboratory or certified technical consultant
shall do testing. The Contractor shall perform visual and ultrasonic inspection
testing to determine conformance. Procedures and techniques for inspection
shall be in accordance with applicable requirements of AWS D1.1.

3.03 STANDARDS OF ACCEPTANCE

A.

Dimensional tolerances for welded construction, details or welds, and quality
of welds shall be in accordance with the applicable requirements of AWS D1.1
and the contract drawings. Nondestructive testing shall be by visual
inspection and ultrasonic. The minimum extent of nondestructive testing shall
be random 10 percent of welds or joints, as indicated on the drawings.

3.04 OWNER INSPECTION AND TESTING

A.

In addition to the inspection and tests performed by the Contractor for quality
control, the Owner will perform inspection and testing for acceptance to the
extent determined by the Owner, or its authorized representative. The costs
of such inspection and testing will be borne by the Contractor if unsatisfactory
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welds are discovered by the Owner, or its authorized representative. The
Owner reserves the right to perform supplemental nondestructive tests to
determine compliance.

3.05 CORRECTIONS AND REPAIRS

A.

When inspection or testing indicates defects in the weld joints, the welds shall
be repaired using a qualified welder or welding operator as applicable.
Corrections shall be in accordance with the requirements of AWS D1.1 and
the specifications. Defects shall be repaired in accordance with the approved
procedures. Defects discovered between passes shall be repaired before
additional weld material is deposited. Wherever a defect is removed and
repair by welding is not required, the affected area shall be blended into the
surrounding surface to eliminate sharp notches, crevices, or corners. After a
defect is thought to have been removed, and before rewelding, the area shall
be examined by suitable methods to insure that the defect has been
eliminated.

Repair welds shall meet the inspection requirements for the original welds.
Any indication of a defect shall be regarded as a defect, unless reevaluation
by nondestructive methods or by surface conditioning shows that no
unacceptable defect is present.
END OF SECTION
Section 05120

STRUCTURAL STEEL

PART 1 - GENERAL

1.01 APPLICABILITY TO OTHER SECTIONS

A.

Tits section governs the work described in the title regardless in which
section the work occurs.

Drawing Precedence: Requirements given on the structural drawings
supplement and take precedence over requirements given herein.

Shop Drawings: Submit for approval showing quantities, locations,
dimensions, joints, materials and finishes; submit anchor bolt drawings
separately if necessary, so not to delay work.

Documentation as to the manufactured location of steel is mandatory (submit
prior to fabrication).

1.02 SUMMARY

A.

Extent of structural steel work is shown on drawings, including schedules,
notes and details to show size and location of members, typical connections,
and type of steel required.
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Structural steel is that work defined in American Institute of Steel
Construction (AISC) "Code of Standard Practice" and as otherwise shown on
drawings.

Source Quality Control: Materials and fabrication procedures are subject to
inspection and tests in mill, shop, and field, conducted by a qualified
inspection agency. Such inspections and tests will not relieve Contractor of
responsibility for providing materials and fabrication procedures in
compliance with specified requirements.

1. Promptly remove and replace materials or fabricated components,
which do not comply.

Design of Members and Connections: Details shown are typical; similar
details apply to similar conditions, unless otherwise indicated. Verify
dimensions at site whenever possible without causing delay in the work.

1. Promptly notify Architect whenever design of members and
connections for any portion of structure are not clearly indicated.

1.03 SUBMITTALS

A.

Product Data: Submit producer's or manufacturer's specifications and
installation instructions for following products. Include laboratory test reports
and other data to show compliance with specifications (including specified
standards).

1. Structural steel (each type), including certified copies of mill reports
covering chemical and physical properties.

2. High-strength bolts (each type), including nuts and washers.

3. Structural steel primer paint.

4, Shrinkage-resistant grout.

Include details of cuts, connections, camber, holes, and other pertinent data.
Indicate welds by standard AWS A2.1 and A2.4 symbols, and show size,
length, and type of each weld.

1. Provide setting drawings, templates, and directions for installation of
anchor bolts and other anchorages to be installed as work of others
sections.

Test Reports: Submit copies of reports of tests conducted on shop and field
bolted and welded connections. Include data on type(s) of tests conducted
and test results.

1.04 QUALITY ASSURANCE

A.

Codes and Standards: Comply with provisions of following, except as
otherwise indicated:

1. AISC "Specifications for the Design, Fabrication, and Erection of
Structural Steel for Buildings” is including "Commentary" and
Supplements thereto as issued.

2. AISC "Specifications for Architecturally Exposed Structural Steel".
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3.  AISC "Specifications for Structural Joints using ASTM A 325 or A 490
Bolts" approved by the Research Council on Riveted and Bolted
Structural Joints of the Engineering Foundation.

4.  American Welding Society (AWS) D1.1 "Structural Welding Code -
Steel".

5. ASTM A 6 "General Requirements for Delivery of Rolled Steel Plates,
Shapes, Sheet Piling and Bars for Structural Use".

Qualifications for Welding Work: Qualify welding processes and welding
operators in accordance with AWS "Standard Qualification Procedure"”.

Provide certification that welders to be employed in work have satisfactorily
passed AWS qualification tests and are current.

1. If recertification of welders is required, retesting will be Contractor's
responsibility.

1.05 DELIVERY, STORAGE AND HANDLING

A.

Deliver materials to site at such intervals to insure uninterrupted progress of
work.

Deliver anchor bolts and anchorage devices, which are to be embedded in
cast-in-place concrete or masonry, in ample time not to delay work.

Store materials to permit easy access for inspection. Keep steel members
off ground, using pallets, platforms, or other supports. Protect steel
members and packaged materials from corrosion and deterioration.

Do not store materials on structure in a manner that might cause distortion or
damage to members or supporting structures. Repair or replace damaged
materials or structures as directed.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

m o 0 o

Metal Surfaces, General: For fabrication of work which will be exposed to
view, use only materials which are smooth and free of surface blemishes
including pitting, rust and scale seam marks, roller marks, rolled trade names
and roughness. Remove such blemishes by grinding, or by welding and
grinding, prior to cleaning, treating and application of surface finishes.

Structural Steel Shapes, Plates and Bars: ASTM A 36.
Cold-Formed Steel Tubing: ASTM A 500, Grade B.
Hot-Formed Steel Tubing: ASTM A 501.

Steel Pipe: ASTM A 53, Type E or S, Grade B; or ASTM A 501.
1. Finish: Black, except where indicated to be galvanized.

Steel Castings: ASTM A 27, Grade 65-35, medium-strength carbon steel.
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2.02

Anchor Bolts: ASTM A 307, Grade A 307, non-headed type unless
otherwise indicated.

Unfinished Threaded Fasteners: ASTM A 307, Grade regular low-carbon
steel bolts and nuts.

1. Quenched and tempered medium-carbon steel bolts, nuts and
washers, complying with ASTM A 325.

2. Quenched and tempered alloy steel bolts, nuts and washers,
complying with ASTM A 490.

3. Direct tension indicator washers shall be used at all friction type
connections.

Electrodes for Welding: Comply with AWS Code.
Structural Steel Primer Paint: Fabricator's standard rust-inhibiting primer.

Cement Grout: Portland cement (ASTM C 150, Type | or Type lll) and
clean, uniformly graded, natural sand (ASTM C 404, Size No. 2). Mix at a
ratio of 1.0 part cement to 3.0 parts sand, by volume, with minimum water
required for placement and hydration.

FABRICATION

A.

Shop Fabrication and Assembly: Fabricate and assemble structural
assemblies in shop to greatest extent possible. Fabricate items of structural
steel in accordance with AISC Specifications and as indicated on final shop
drawings. Provide camber in structural members where indicated.

Properly mark and match-mark materials for field assembly. Fabricate for
delivery sequence, which will expedite erection and minimize field handling
of materials.

Where finishing is required, complete assembly, including welding of units,
before start of finishing operations. Provide finish surfaces of members
exposed in final structure free of markings, burrs, and other defects.

Connections: Weld or bolt shop connections, as indicated.

Bolt field connections, except where welded connections or other
connections are indicated.

1. Provide high-strength threaded fasteners for principal bolted
connections, except where unfinished bolts are indicated.

2. Provide unfinished threaded fasteners for only bolted connections of
secondary framing members to primary members (including purlins,
girts, and other framing members taking only nominal stresses) and for
temporary bracing to facilitate erection.

High-Strength Bolted Construction: Install high-strength threaded fasteners
in accordance with AISC "Specifications for Structural Joints using ASTM A
325 or A 490 Bolts" (RCRBSJ).

Welded Construction: Comply with AWS Code for procedures, appearance
and quality of welds, and methods used in correcting welding work.
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H.

Assemble and weld built-up sections by methods, which will produce true
alignment of axes without warp.

PART 3 - EXECUTION

3.01 ERECTION

A.

Surveys: Employ a surveyor for accurate erection of structural steel. Check
elevations of concrete and masonry bearing surfaces, and locations of
anchor bolts and similar devices, before erection work proceeds, and report
discrepancies to Architect. Do not proceed with erection until corrections
have been made, or until compensating adjustments to structural steel work
have been agreed upon with Architect.

Temporary Shoring and Bracing: Provide temporary shoring and bracing
members with connections of sufficient strength to bear imposed loads.
Remove temporary members and connections when permanent members
are in place and final connections are made. Provide temporary guy lines to
achieve proper alignment of structures as erection proceeds.

Setting Bases and Bearing Plates: Clean concrete and masonry bearing
surfaces of bond-reducing materials and roughen to improve bond to
surfaces. Clean bottom surface of base and bearing plates.

Set loose and attached base plates and bearing plates for structural
members on wedges or other adjusting devices.

Tighten anchor bolts after supported members have been positioned and
plumbed. Do not remove wedges or shims, but if protruding, cut off flush
with edge of base or bearing plate prior to packing with grout.

Pack grout solidly between bearing surfaces and bases or plates to ensure
that no voids remain. Finish exposed surfaces, protect installed materials,
and allow curing.

Field Assembly: Set structural frames accurately to lines and elevations
indicated. Align and adjust various members forming part of complete frame
or structure before permanently fastening. Clean bearing surfaces and other
surfaces, which will be in permanent contact before assembly. Perform
necessary adjustments to compensate for discrepancies in elevations and
alignment.

Level and plumb individual members of structure within specified AISC
tolerances.

Holes for Other Work: Provide holes required for securing other work to
structural steel framing, and for passage of other work through steel framing
members, as shown on final shop drawings.

Provide threaded nuts welded to framing, and other specialty items as
indicated to receive other work.

Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame cut
holes or enlarge holes by burning. Drill holes in bearing plates.
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3.02

3.03

3.04

SHOP PRIMER SYSTEM

A.  Minimum Preparation: Remove loose mill scale, loose rust and other foreign
materials to the standards SSPC SP-2 and SP-1.

B.  Acceptable Primers: Any primer that meets Federal or SSPC specifications
for use over the specified preparation; three such primers are Fed. Spec. TT-
P-86, Type | or Il, SSPC-Paint 4-64T or TT-P-636c¢ iron oxide zinc chromate
alkyd primer.

C. Proprietary Primers: Use is permissible when performance properties equal
those mentioned above.

D.  Primer Thickness: 2.0 mils min. dry film, except for minor deficiencies.

E. Omit from these locations:

1. Field weld areas.
2. Galvanized items.

FABRICATION/SPLICE LOCATIONS
A.  Only where shown on the drawings.
B. If not shown, submit locations for approval on Shop Drawings.

C. Locate splices only where shown on the approved Shop Drawings.

FABRICATION

A.  Erection Bolts: On exposed welded construction, remove erection bolts, fill
holes with plug welds and grind smooth at exposed surfaces.

B. Comply with AISC Specifications for bearing, adequacy of temporary
connections, alignment, and removal of paint on surfaces adjacent to field
welds.

C. Do not enlarge unfair holes in members by burning or by use of drift pins,
except in secondary bracing members. Ream holes that must be enlarged
to admit bolts.

D. Gas Cutting: Do not use gas cutting torches in field for correcting fabrication
errors in primary structural framing. Cutting will be permitted only on
secondary members, which are not under stress, as acceptable to Architect.
Finish gas-cut sections equal to a sheared appearance when permitted.

E. Touch-Up Painting: Immediately after erection, clean field welds, bolted
connections, and abraded areas of shop paint. Apply paint to exposed areas
using same material as used for shop painting.

F.  Apply touch-up painting by brush or spray to provide minimum dry film
thickness of 1.5 mils.

END OF SECTION
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Section 05210

STEEL JOISTS

PART 1 - GENERAL
1.01 APPLICABILITY TO OTHER SECTIONS

A. Tits section governs the work described in the title regardless in which
section the work occurs.

1.02 WARRANTY
A.  Warrant the Work for one year against becoming unserviceable or
objectionable in appearance as a result of being defective or non-
conforming.
1.03 SHOP AND INSTALLATION DRAWINGS
A. Product Data: Submit manufacturer's specifications and installation
instructions for each type of joist and accessories. Include manufacturer’'s

certification that joists comply with SJI “Specifications”.

B.  Submit detailed drawings for approval with the number of copies and type of
prints as directed. Proceed only after approval.

1.04 CERTIFICATION OF COMPLIANCE
A.  Submit certificates at same time Shop Drawings are submitted.

B. Certificate shall evidence compliance with requirements of SJI or AISC
“Standard Specifications and Load Tables”.

C. Certificate of fabricator approval by City Building Dept.
1.05 DRAWING PRECEDENCE

A. Requirements given on the Structural Drawings supplement and take
precedence over requirements given herein.

1.06 QUALITY ASSURANCE

A. Provide joists fabricated in compliance with the following, and as herein
specified.

1. Steel Joist Institute (SJI) “Standard Specifications, Load Tables and
Weight Tables” for:

a. K-Series Open Web Steel Joists
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B. Qualification of Field Welding: Qualify welding processes and welding
operators in accordance with American Welding Society “Structural Welding
Code”, AWS D1.1.

C. Inspection: Inspect joists in accordance with SJI specifications.

D. Performance Test: If required, conduct performance tests in accordance
with procedures described in SJI “Recommended Code of Standard
Practice”.

1.07 DELIVERY, STORAGE AND HANDLING

A. Deliver, store and handle steel joists as recommended in SJi
“Specifications”. Handle and store joists in a manner to avoid deforming
members and to avoid excessive stresses.

PART 2 - PRODUCTS
2.01 MATERIALS
A.  Steel: Comply with SJI “Specifications”.

B. Unfinished Threaded Fasteners: ASTM A 307, Grade A, Regular hexagon
type, low carbon steel.

2.02 FABRICATION
A.  General: Fabricate steel joists in accordance with SJI “Specification”.

B. Holes in Chord Members: Provide holes in chord members where shown for
securing other work to steel joists; however, deduct area of holes from the
area of chord when calculating strength of member.

C. Extended Ends: Provide extended ends on joists where shown, complying
with manufacturer's standards and requirements of applicable SJI
“Specifications” and load tables.

D. Ceiling Extensions: Provide ceiling extensions in areas having ceilings
attached directly to joist bottom chord. Provide either an extended bottom
chord element or a separate unit, to suite manufacturer's standards, of
sufficient strength to support ceiling construction. Extend ends to within 42"
of finished wall surface unless otherwise indicated.

E. Bridging: Provide horizontal or diagonal type bridging for joists, complying
with SJI “Specifications”.

F. Provide bridging anchors for ends of bridging lines terminating at walls or
beams.

G. End Anchorage: Provide end anchorages including bearing plates, to secure

joists to adjacent construction, complying with SJI “Specifications”, unless
otherwise indicated.
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H.

Header Units: Provide header units to support tail joists at openings in floor
or roof system not framed with steel shapes.

2.03 SHOP PRIMER

2.04

A.

Minimum Preparation: Remove loose mill scale, loose rust and other foreign
materials to the standards SSPC SP1 & SP2 or SP3.

Acceptable Primers: SSPC Paint 15, Type | red oxide.

Proprietary Primers: Use is permissible when performance properties equal
150 hours of 5% salt fog on 1 mil dry thickness to ASTM B 117 and meet
performance below.

Primer Thickness: 2.0 mils minimum dry film, except for minor deficiencies.

Temporary Protection Performance:

1.
2.

Length of Protection: Minimum of 6 months exposed at the job site.
Conditions of Exposure: No more severe than a normal rural, urban or
industrial atmosphere over 1,500 ft. from bodies of salt water and
discharge point of corrosive or solvent fumes not in continuous contact
with water or moist materials.

Permissible Failure: Limited to 5% of surface areas measured by
touch-up areas.

Failure Definition: Rust or other primer deterioration which make the
surface unsuitable for continuing the paint system without additional
preparation.

Responsibility

1.

2.

3.

Primer Performance: Shall be the responsibility of the applicator who
shall coordinate the details of the primer system within the
specification given herein.

Physical Damage: Handling and erection damages shall by touched
up. The party responsible for such damage shall bear the cost.
Touch-Up: Required where failure exceeds permissible amount.

INCLUDED ACCESSORY ITEMS

A.

B.

Headers and framing around openings that interrupt the joints.

Anchors, inserts, shelf angles, clip angles necessary to the joist system.

Clip angles shown connected to the joist for the attachment of other
materials.

Holes for the attachment of other materials.
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PART 3 - EXECUTION

3.01 ERECTION

A.

Place and secure steel joists in accordance with SJI “Specifications”, final
shop drawings, and as herein specified.

Placing Joists: Do not start placement of steel joists until supporting work is
in place, plumbed and secured. Place joists on supporting work, adjust and
align in accurate locations and spacing before permanently fastening.

Provide temporary bridging, connections, and anchors to ensure lateral
stability during construction.

1. Where “open web” joist lengths are 40 feet and longer, install a center
row of bolted bridging to provide lateral stability before slackening of
hoisting lines.

Bridging: Install bridging simultaneously with joist erection, before
construction loads are applied. Anchor ends of bridging lines at top and
bottom chords where terminating at walls or beams.

Fastening Joists

1. Field weld joists to supporting steel framework in accordance with SJI
“Specifications” for type of joists used. Coordinate welding sequence
and procedure with placing of joists.

2. Provide unfinished threaded fasteners for bolted connections, unless
otherwise indicated.

Touch-Up Painting: After joist installation, paint field bolt heads and nuts,
and welded areas, abraded or rusty surfaces on joists and steel supporting
members. Wire brush surfaces and clean with solvent before painting. Use
same type of paint as used for shop painting.
END OF SECTION
Section 05300

METAL DECKING

PART 1 - GENERAL

1.01 MINIMUM SPECIFICATIONS

A.

AlSI-Specifications for the Design of Cold-Formed Steel Structural Members,
latest edition.

1.02 REFERENCES

The publications listed below form a part of tits specification to the extent referenced.
The publications are referred to in the text by basic designation only.
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC S335 Specification of Structural Steel Buildings - Allowable
Stress Design.

AMERICAN IRON AND STEEL INSTITUTE (AISI)
AISI SG-673 Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 108 Steel Bars, Carbon, Cold Finished, Standard Quality.

ASTM A 446 Steel Sheet, Zinc-Coated (Galvanized) by the Hot-
Dip Process, Structural (Physical) Quality.

ASTM A 525 Steel Sheet, Zinc-Coated (Galvanized) by the Hot-
Dip Process.

ASTM A 570 Steel, Sheet and Strip, Carbon, Hot-Rolled,
Structural Quality.

ASTM A 611 Steel, Sheet, Carbon, Cold-Rolled, Structural Quality.

ASTM A 792 Steel Sheet, Aluminum-Zinc Alloy-Coated by the Hot-
Dip Process.

1.03 DRAWING PRECEDENCE
A.  Requirements given on the Structural Drawings supplement and take
precedence over requirements given herein.
PART 2 - PRODUCTS
2.01 APPROVED SUPPLIERS
A.  Bethlehem Steel
B. Wheeling Steel
C.  Vulcraft
D H.H. Robertson Co.
E. Others whose products meet specifications
2.02 TYPES AND REQUIREMENTS
A.  Refer to the Structural Drawings for depth, gage, and physical properties.
2.03 MATERIALS

A. Steel: ASTM A 446 Grade E
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B. Finish: Galvanized ASTM A 525, Class G-60

PART 3 - EXECUTION

3.01 ERECTION
A.  Place perpendicular to supports with corrugation edges up.
B. Lap sides one corrugation. Lap ends a minimum of 2 inches.

C. Do not extend bottom sheet beyond the supporting member, except where
shown.

END OF SECTION
Section 07210

BUILDING INSULATION

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A.  Section includes furnishing and installing building insulation at exterior wall,
soffit and roof areas shown.

1.03 RELATED WORK
A. Related Work of Other Sections:
1. Section 05410 - Cold Formed Steel Framing.
1.04 DELIVERY, STORAGE AND PROTECTION

A. Protect insulation materials from physical damage and deterioration by
moisture, soiling, and other sources. Store materials inside in a dry location.
Handle store and protect materials in accordance with manufacturer’s
printed instructions.

PART 2 - PRODUCTS

2.01 INSULATION PRODUCTS AND MANUFACTURERS

A. Unfaced Glass Fiber or Mineral Fiber Blanket Insulation: ASTM C 665, Type
I, Class A flame spread.
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B.

Product: Owens-Corning "Unfaced Fiberglas Building Insulation”, or
Certainteed "Unfaced Building Insulation”, or Manville "Unfaced"
blankets, or Knauf "Unfaced Thermal and Acoustical Blanket".
Thickness, Thermal Resistance, and Locations: 3-1/2" thick, R-13 in
perimeter walls and other areas indicated.

Rigid Insulation: Rigid Closed cell extruded polysterene thermal board

insulation:

1. Comply with ASTM C578-95, Type X, density 1.35 .b/cuftmin,
compressive strength 15 psi (ASTM 1621-94)

2. Thermal resistance: 5 year aged R values of 5.4 and 5.0 min deg F-ft2-
h/Btu2/inch at 40 deg F and 75dF respectively (ASTM C 518-91).

3.  Water absorption: Max .01% by volume (ASTM C 272-91).

4, Surface Burning Characteristics: Flame Spread: 5; Smoke Developed:

165

2.02 MISCELLANEOUS MATERIALS

A.

Tapes and Sealants: 3M No. 8086 Contractor Sheathing Tape.

Impaling Clips: Type recommended by insulation manufacturer.

Netting: For support of blanket insulation as recommended by insulation
manufacturer.

Wire: For support of blanket insulation as indicated.

PART 3 - EXECUTION

3.01 INSTALLATION

A.

Installation, General: Install a single layer of insulation of the required
thickness over entire area to be insulated. Cut and fit tightly around
obstructions and fill voids with insulation. Install insulation units to substrate
by the method indicated, or if not indicated mechanically anchor to provide
permanent placement and support of units.

1.

2.

Comply with insulation manufacturers written instructions applicable to
products and application indicated.

Vapor Barriers: Set vapor barrier faced insulation units with vapor
barrier installed toward the exterior of construction. Repair cuts and
tears in vapor barriers with vapor barrier tape. Do not obstruct
ventilation spaces, except for fire stopping.

Provide wire supports at maximum 48" centers where construction will
not provide permanent and secure support of insulation.

Extend vapor retarder to extremities of areas to be protected from
vapor transmission. Secure in place with adhesives or other anchorage
system as indicated. Extend vapor retarder to cover miscellaneous
voids in insulated substrates, including those filled with loose-fiber
insulation.

Seal overlapping joints in vapor retarders with adhesives or vapor-
retarder tape according to vapor-retarder manufacturer's instructions.
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Seal butt joints and fastener penetrations with vapor-retarder tape.
Locate all joints over framing members or other solid substrates.

6. Seal joints caused by pipes, conduits, electrical boxes, and similar
items penetrating vapor retarders with vapor-retarder tape to create an
airtight seal between penetrating objects and vapor retarder.

7. Repair any tears or punctures in vapor retarders immediately before
concealment by other work. Cover with vapor-retarder tape or another
layer of vapor retarder.

Protect installed insulation and vapor retarders from damage due to harmful
weather exposures, physical abuse, and other causes. Provide temporary
coverings or enclosures where insulation is subject to abuse and cannot be
concealed and protected by permanent construction immediately after
installation.

END OF SECTION
SECTION 07512

MODIFIED BITUMINOUS ROOFING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A.

Related Sections include the following:

1. Section 07600 Flashing and Sheet Metal

1.02 DESCRIPTION OF WORK

A.

Tits section includes all material, labor, equipment, temporary protection and
tools for the proper installation and completion of the work as required in tits
specification.

The following items are specified in tits section:

Roof Insulation

Fasteners

Roof membrane

Roof membrane flashings
Treated wood

Sealants

Adhesives

NogokrwdhE

1.03 REFERENCES

A.

American Society of Testing and Materials (ASTM)

A653 Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip Process

C728 Specification for Perlite Thermal Insulation Board
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1.04

D41 Specification for Asphalt Primer Used in Roofing, Dampproofing, and
Waterproofing

D146 Test Methods for Sampling and Testing Bitumen-Saturated Felts and
Woven Fabrics for Roofing and Waterproofing

D312 Specification for Asphalt Used in Roofing

D4601 Specification for Asphalt-Coated Glass Fiber Base Sheet Used in
Roofing

D5147 Test Methods for Sampling and Testing Modified Bituminous Sheet
Material

E84 Test Method for Surface Burning Characteristics of Building Materials

B. Factory Mutual (FM)

Approval Guide: Approval Standards No. 4470 Class 1 Roof Covers

C. Federal Specification (FS)

HH-1-1972/2 Class 1 - Insulation Board, Thermal, Polyurethane or
Polyisocyanurate, Faced with Asphalt/Glass Fiber Felt on Both Sides of the
Foam

D. National Roofing Contractor's Association (NRCA)

Roofing and Waterproofing Manual
E. Underwriter’'s Laboratories, Inc. (UL)
Roofing Materials and Systems Directory

SUBMITTALS

A.  General: Submit the following in accordance with conditions of Contract and
Division 1.

B. Submit documentation of Manufacturer's proposed assembly based on
substrate conditions as shown on Contract Documents.

C. Product Data: Submit manufacturer’s technical product data, installation
instructions and recommendations for each type of roofing product required.
Include data substantiating that materials comply with the specified
requirements.

D.  Submit copy of the membrane manufacturer’s warranty covering materials.

E. Submit copy of the Roofing Contractor’'s warranty covering workmanship.

F.  Submit proposed installation method for insulation and membrane for each

different section of roof. Include insulation type (e.g. flat, tapered) and
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fastener patterns if applicable. Show Contractor's proposed method of
achieving specified roof slopes.

Submit proposed profile details of flashing methods for penetrations and
terminations if not indicated in the Contract Documents.

Submit written documentation from the manufacturer that the proposed
roofing system, including insulation and fasteners, meets the applicable
requirements and code approvals as referenced in tits specification, and that
the roofing system meets the requirements for the manufacturer standard
warranty, covering material.

Submit locations and name(s) of building owner(s) to meet the installation
requirement of 500 roofing squares for more than five (5) years in the
Southwest.

1.05 QUALITY ASSURANCE

A.

Manufacturer Qualifications: Obtain primary products, including each type of
roofing sheet, bitumen, membrane flashings, from a single manufacturer.
Provide secondary products as recommended by manufacturer of primary
products for use with roofing system specified.

Installer Qualifications: Engage an experienced Installer who is certified by
modified bituminous sheet roofing system manufacturer as qualified to install
manufacturer's roofing materials. The Roofing Contractor must have
completed a minimum of 500 roofing squares of modified bitumen
membrane in the Southwest. To qualify for tits requirement, the completed
membrane must have met all conditions to obtain material and labor
warranty, and must be performing successfully.

Membrane manufacturer shall supply a list of projects, completed in the
Southwest, where the specified membrane has been in place and performing
successfully for a period of not less than five (5) years. A minimum of 500
roofing squares must have been installed to meet tits requirement.

Code Requirements: The proposed roofing system shall meet the
requirements of the following recognized code approval or testing agencies.
These requirements are minimum standards and no roofing work shall
commence without written documentation of the system’s compliance, as
required in Article 1.04 “Submittals.”

1. Underwriters Laboratories, Inc. (UL) Class A membrane.
2. Factory Mutual (FM) 1-60 or 1-90 uplift rating, as indicated on Contract
Documents per FM Approval Standard No. 4470.

For new installations, ponding shall not occur in accordance with NRCA
Roofing and Waterproofing Manual good roof design practice, which dictates
that there shall be no ponding of water present 48 hours after rainfall.

1.06 DELIVERY, STORAGE, AND HANDLING
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1.07

All products delivered to the job site shall be in the original unopened
container or wrappings.

Membrane rolls and insulation shall be stored fully protected from moisture
and wind damage.

1. Store membrane rolls on end on pallets or other raised surface.
2. Remove plastic and cover insulation with tarpaulins on a raised
surface.

Bonding adhesives shall be stored at temperatures recommended by the
manufacturer.

Handle all materials to prevent damage. Any materials which are determined
to be damaged, according to the Owner’s Representative, are to be removed
from the job site and replaced at no cost to the Owner.

PROJECT CONDITIONS

A.

Construction may not be fully represented on the drawings, and some
modifications to details may be required to accomplish the intent of the
documents. Contractor shall coordinate with General Contractor and other
sub-contractors prior to bidding to ascertain to its satisfaction, that the
specifications and drawings are workable and not in conflict with the
manufacturer’s requirements for material warranty.

All work shall be scheduled and executed without exposing the interior
building areas to the effects of inclement weather. The building and its
contents shall be protected against all risks, and any damages shall be
repaired or replaced at no cost to the Owner. All exterior lighting,
equipment, landscaping, and paving shall be protected from damage.

Contractor shall test drains prior to and upon completion of roofing work to
insure that no blockage exists or has occurred.

Only as much of the new roofing as can be made weather tight each day
including all flashing work, shall be installed. Plug all roof drains before
starting work each day and unplug all drains at the end of each workday.

All surfaces to receive insulation, membrane or flashing shall be thoroughly
clean and dry. Should surface moisture occur, the Contractor shall provide
the necessary equipment and labor to dry the surface prior to application?

All construction, including equipment and accessories, shall be secured
against wind blow-off damage.

Temporary waterstops shall be installed at the end of each day’s work and
shall be removed before proceeding with the next day’s work. Water stops
shall be compatible with all materials, shall not emit dangerous or
incompatible fumes, and shall be installed per manufacturer's
recommendations and details.
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Contractor shall provide all necessary protection and barriers to segregate
the work area and to prevent damage to adjacent areas. Plywood protection
shall be provided for all new and existing roof areas which receive traffic
during construction.

Prior to and during applications, all dirt, debris and dust shall be removed
from surfaces either by sweeping or vacuuming. Compressed air cleaning is
prohibited.

Liguid materials such as solvents and adhesives shall be stored and used
away from open flames, sparks and excessive heat.

Membranes and accessories shall not be exposed to a prolonged
temperature in excess of 160 degrees F (71 degrees C).

Contaminants, such as grease, fats, oils and solvents shall not be allowed to
come into direct contact with the roofing membrane. Any exposures shall be
presented to the membrane manufacturer for assessment of impact on the
roof system performance.

Site clean-up, including both interior and exterior building areas below or
adjacent to the construction area for the roof. Cleaning of the membrane with
gasoline is prohibited. Mineral spirits shall be used to clean tar or asphalt
from the membrane. Notify the Owner's Representative before using any
solvent or cleaner to allow intake fans to be shut down.

All roofing, insulation, flashings, and metal work removed for construction
shall be promptly taken off the site to a legal dumping area.

Contractor shall take care during application and storage to insure that
overloading of the deck and structure does not occur.

Precautions shall be taken when using adhesives at or near rooftop vents or
air intakes. Coordinate closing or shut-off of vents and intakes during roofing
and flashing operations.

1.08 WARRANTY

A.

Upon completion of the work and receipt of final payment, the manufacturer
shall submit executed copy of roofing manufacturer’s standard limited
service warranty agreement including flashing endorsement, signed by an
authorized representative of modified bitumen sheet roofing system
manufacturer, for minimum of ten (10) years after date of substantial
completion.

B. Roofing Contractor shall supply Owner's Representative with a minimum
two (2) year workmanship warranty. In the event any work related to roofing,
flashing, or metalwork is found to be defective or otherwise not in
accordance with the Contract Documents within two (2) years of final
acceptance, the Roofing Contractor shall remove and replace the defects at
no cost to the Owner.

Page 81 of 168



PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

GENERAL

Provide a Styrene Butadiene Styrene (SBS) -modified bituminous sheet roofing
system that is comprised of fully compatible components for use in the proposed
application. All proposed materials shall be compatible with substrate.

MEMBRANE

A. SBS Roof Membrane Cap: ASTM D5147; SBS roofing membrane sheet
shall be polyester, glass, or composite polyester and glass reinforced sheet
with continuous layers of mineral granules factory-applied to top exposed
surface. Thickness shall be a minimum of 138 mils (3.5 mm).

B. Base Sheet

1. Asphalt-impregnated and coated, fiberglass base sheet dusted with
mineral granules both sides, complying with ASTM D4601 and ASTM
D146.

2. SBS-modified bitumen base sheet, with fiberglass reinforcing mat, dusted
with fine mineral granules, both sides, comply with ASTM D5147.

FLASHING MEMBRANE

Flashing membrane shall be as supplied by the roofing membrane manufacturer.
Flashing membranes are generally the same material as the roofing membrane
unless otherwise specified on the Contract Documents.

INSULATION

A.  General: Provide insulating materials to comply with requirements indicated
for materials and compliance with referenced standards; in sizes to fit
applications, select from the manufacturer's standard thicknesses, widths
and lengths.

B. Polyisocyanurate Board Roof Insulation: Provide cellular thermal insulation
with polyisocyanurate closed-cell foam core and manufacturer’'s standard
facing laminated to both sides to comply with FS HH-1-1972/2 Class 1.
Provide in two (2) layers for a total thickness to meet an average R-value of
20.0, unless indicated elsewhere on the Contract Documents.

Surface Burning Characteristics: Comply with ASTM E84 with a maximum
flame spread and smoke developed values of 25 and 145, respectively.

Recycled Content: Minimum 9 percent
C. Insulation, fasteners and adhesive shall be supplied or approved by the roof
membrane manufacturer for compatibility with the system, and the required

FM and UL requirements.

D. Insulation Overlay Board

Page 82 of 168



Perlite board, 3/4"-inch (19.1 mm) thick, ASTM C728.

E. Recovery Board: Provide one half-inch (1/2”-inch, 13mm) Den’s Deck, or
approved equal, over all insulation and tapered insulation.

2.05 ACCESSORY PRODUCTS
A.  Asphalt: Roofing asphalt, complying with ASTM D312, Type IV.
B.  Primer: Asphalt primer, complying with ASTM D41.
C. Sealants: As recommended by the membrane manufacturer.
D. Fasteners

1. Nailable Substrates: As recommended by manufacturer specially
designed to be used in roofing applications for the attachment of roofing
insulation and other accessories.

2. Non-Nailable Substrates: As recommended by manufacturer specially
designed to be used in roofing applications for the attachment of roofing
insulation and other accessories.

E. Vented Base Sheet: Provide membrane manufacturer's recommended
vented base sheet over decks that require ventilation of water vapor or over
existing reroofing membranes before reroofing, when required or
recommended by membrane manufacturer for the intended application or
when indicated on Contract Documents.

F.  Wood Nailers: Treated wood nailers shall be installed at the perimeter of the
entire roof and around such other roof projections and penetrations as
specified on the Contract Documents. Wood shall be #2 or better, treated
lumber. Height of nailers shall match that of the insulation thickness or as
indicated on the drawings. Nailers shall be firmly anchored at a maximum
spacing of 12"-inches (305mm) unless noted otherwise on drawings and
capable of resisting a force of 300 pounds per lineal foot (446 kg/m) in any
direction. One-half inch (1/2-inch, 13mm) expansion spaces shall be
provided between lengths of nailers.

G. Cant Strips: Provide 45 degree cant strips at all parapet walls, cures,
expansion joints and as recommended by membrane manufacturer.

1. Wood Cant Strips: Treated wood shall be #2 or better, treated lumber.
2. Perlite Board Cant Strips: Comply with ASTM C728.

H. Sheet Metal Accessory Materials: ASTM A653, with 0.20 percent copper,
G90 hot-dipped galvanized, 24-gauge (0.61 mm) or heavier.

l. Expansion Joint Covers: Shall be the manufacturer’s prefabricated units.
J. Roof Walkways: Provide 36”-inch (914 mm) wide cap sheet walkways per

manufacturer's recommendations specifically for hot bituminous application
on SBS-maodified bitumen sheet roofing as a protection course for foot traffic.
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PART 3 - EXECUTION

3.01 INSPECTION

A.

Examine substrate surfaces to receive SBS-modified bitumen sheet roofing
system and associated work, and conditions under which roofing will be
installed. Do not proceed with roofing until unsatisfactory conditions have
been corrected to the satisfaction of the Owner’'s Representative.

Prior to all work of tits section, Contractor shall carefully inspect the installed
work of all other trades and verify that all such work is complete to the point
where tits installation may properly commence.

Verify that work of other trades that penetrate the roof deck has been
completed.

Verify that roofing system may be installed in strict accordance with all
pertinent codes and regulations, the original design and the manufacturer’'s
recommendations.

In the event of discrepancy, immediately notify the Owner’'s Representative.

Do not proceed with installation in areas of discrepancy until all such
discrepancies have been fully resolved.

Upon starting the installation of a new roof, the OWNER'S
REPRESENTATIVE and the General Contractor and their sub-contractor, if
applicable, will designate a portion of the installation to be used as a mock
up. Tits area will be the model of how the roof installation shall be installed.
The mock up should include the insulation, a curb, flashing, parapet and an
inside and outside corner along with a termination and lap seam.

Throughout the project and at completion, the manufacturer’s representative
shall be allowed to inspect the roof, including probing as necessary to
ensure proper installation.

3.02 PREPARATION OF SUBSTRATE

A.

General: Comply with the insulation and membrane manufacturer’s
instructions for preparation of the substrate to receive the roofing system.

Clean substrate of dust, debris, and other substances detrimental to the
system work. Remove sharp projections.

3.03 INSTALLATION OF INSULATION

A.

B.

General: Comply with insulation manufacturer’'s instructions and
recommendations for the handling, installation, and bonding or anchorage of
insulation to substrate.

B. Insulation shall be neatly cut to fit around all penetrations and projections.
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H.

Install tapered insulation where applicable in accordance with insulation
manufacturer’s approved shop drawings.

D. Install tapered insulation around drains creating a drain sump. Trim
surface of insulation where necessary at roof drains so completed surface is
flush with perimeter of drain.

Do not install more insulation board than can be covered with membrane by
the end of the day or onset of inclement weather.

All joints and seams shall be a tight fit to prevent any gaps, voids, and
surface irregularities.

Insulation Attachment with Mechanical Fasteners

1. Secure insulation to deck using mechanical fasteners specifically
designed and sized for attaching specified insulation to deck type shown.
Fasten insulation over entire area of roofing at spacing as required by FM
for specified windstorm resistance classification. Run long joints for
insulation in continuous straight lines, perpendicular to roof slope with end
joints staggered between rows.

2. Perform pull out tests for the Owner's Representative to verify deck
conditions and actual pull out values prior to installation of the membrane.

3. Use fastener tools with a depth locator as recommended or supplied by
the fastener manufacturer to ensure proper installation.

Two-Layer Installation: Where overall insulation thickness is two (2"-inches,
51mm) or greater, install required thickness in two (2) layers staggered from
joints of first layer a minimum of twelve (12"-inches, 305mm) each direction.
Install second layer in full mopping of hot Type IV asphalt.

3.04 INSTALLATION OF MEMBRANE

A.

Install materials in accordance with manufacturer’s instructions for the
intended application.

B. Surface of the insulation or overlay board shall be inspected prior to
installation of the roof membrane. The insulation surface shall be clean and
smooth with no excessive surface roughness, contaminated surfaces, or
unsound surfaces such as broken or delaminated insulation boards.

Membrane shall be installed per the membrane manufacturer’s written
installation procedures for an approved hot mopped system.

During the course of the work, the entire roof area shall be kept clear of
loose or spilled fasteners and metal scraps to guard against puncture of the
membrane.

3.05 MEMBRANE FLASHINGS AND STRIPPING

A.

Substrate shall be smooth and free of all dirt and debris.
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3.06

Area to be flashed shall be primed as recommended by the manufacturer.
Allow primer to dry so area is tack-free.

Install SBS-modified bituminous flashing at cant strips and other sloping and
vertical surfaces, at roof edges, and at penetrations through roof. Install one
(2) ply of flashing sheet material by mopping substrate and back of flashing
sheet with Type IV asphalt and embedding flashing solidly against substrate.
Extend flashing a minimum of six (6”-inches, 152mm) onto SBS-modified
bituminous sheet roofing.

Install SBS-modified bituminous stripping where metal flanges are set on
roofing. Install one (1) ply of SBS-modified bituminous stripping in a
continuous mopping to Type IV asphalt and extend stripping a minimum of
six (6"-inches, 152mm) onto the roof membrane.

The membrane flashing shall be applied from the low point of the roof to the
high point so that all laps shed water. As the membrane flashing is being
applied, it must be pressed firmly against the substrate to maximize the
adhesion. Particular attention must be taken while the flashing is being
installed to prevent possible tenting that is a result of stress put on the
membrane when applied improperly.

Projections and Extension Through the Roof: All pipes, vents, ducts, stacks,
and openings shall be installed through the roof deck before the roofing is
applied. No projections shall be constructed through the perimeter flashing.

Pipe penetrations shall be flashed a minimum of eight (8"-inches, 203mm)
above the roofing membrane, and terminate with a stainless steel hose
clamp with sealant applied along the top edge. Factory fabricated pipe seals
and roof membrane shall be welded as outlined. A buffer layer of membrane
shall be installed between hose clamp and flashing sheet to avoid damage.

Roof Drains: Set 30™-inch x 30™-inch (762mm x 762mm) lead flashing sheet
in bed of roofing cement on completed modified bituminous roofing sheet.
Cover lead sheet with modified bituminous stripping, with stripping extending
a minimum of four (4”-inches, 102mm) beyond edge of lead flashing onto
roof membrane. Clamp roof membrane, lead flashing, and stripping onto roof
membrane.

Install other accessories in accordance with manufacturer’s instructions and
National Roofing Contractor's Association (NRCA) construction details as
applicable.

WALKWAY INSTALLATION

Walkways: Install walkway pads at location shown in Construction Documents.
Hot-air weld along edges a minimum of 2"-inches (51mm) to substrate, and fully
adhere walkway pads between welds to substrate with compatible adhesive
according to roofing system manufacturer’s written instruction. Corners of walkway
are to be rounded and hot-air welded in accordance with manufacturer’s written
instruction.

3.07 TEMPORARY CUTOFF
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Flashing shall be installed concurrently with roof membrane in order to
maintain a watertight condition as work progresses. When a break in the
day’s work occurs in the central area of the roof, temporary waterstop shall
be constructed to provide a watertight seal.

1. Waterstop shall be installed per manufacturer’'s recommendations unless
otherwise specified per details shown on the Contract Documents.

2. When work on new system is suspended, stagger of insulation joints shall
be maintained by installing partial fillers. New membrane shall be carried
into the waterstop.

3. When work resumes, contaminated membrane, insulation fillers, etc.,
shall be removed from work area and disposed off-site. Do not use these
materials in new work.

If inclement weather occurs while a temporary waterstop is in place, the
Contractor shall provide the labor necessary to monitor the situation to
maintain a watertight condition.

3.08 COMPLETION

A.

Prior to Contractor’s request for final inspection by Owner’'s Representative,
membrane manufacturer’s technical consultant shall provide on-site
inspection of installed roofing system.

1. Membrane manufacturer shall provide Contractor and Owner’'s
Representative with itemized list of defects or non-compliance with
manufacturer’s recommendations.

2. Contractor shall immediately correct identified items. Complete
corrections before request for final inspection from Owner’'s
Representative.

Prior to demobilization from site, work shall be inspected by Contractor.

1. Itemize defects or non-compliance with these specifications or membrane
manufacturer’'s recommendations in punch list.

2. Contractor shall immediately correct identified items prior to
demobilization, to satisfaction of Owner’s Representative and membrane
manufacturer.

END OF SECTION
SECTION 07600

FLASHING AND SHEET METAL

PART 1 - GENERAL

1.01 SECTION INCLUDES

A.

B.

Coping, parapet and cap flashings.

Gutters, downspouts, and gravel stops.
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C. Counter flashings over flexible base flashings, roof mounted equipment, vent
stacks and exhaust fans.

D. Expansion-joint cover flashings.

1.02 RELATED SECTIONS

A. Section 07411- Manufactured Metal Roof Panels

B. Section 07900: Joint Sealers.

1.03 REFERENCES

A.  American Society for Testing and Materials (ASTM):

1.

2.

W

A 167 - Stainless and Heat Resisting Chromium-Nickel Steel Plate,
Sheet and Strip.

A 653 - Steel Sheet, Zinc Coated, (galvanized) by the Hot-Dip process,
Structural (Physical) Quality Property.

A 924 - Steel Sheet, Zinc Coated, (galvanized) by the Hot-Dip process.
D 226 - Asphalt-Saturated Organic Felt Used in Roofing and
Waterproofing.

a.

Federal Standards (FS):

i QQ-L-201F - Lead Sheet.

ii O-F-506 - Flux, Soldering, Paste and Liquid.

iii QQ-S-571 - Solder, Tin Alloy.

iv SS-C-153 - Cement, Bituminous, Plastic.

v TT-C-494- Coating Compound, Bituminous, Solvent Type
Acid Resistant.

National Roofing Contractors Association (NRCA): Roofing and

Waterproofing Manual.

Sheet Metal and Air Conditioning Contractor's National

Association (SMACNA): Architectural Sheet Metal Manual.

1.04 SYSTEM DESCRIPTION

A.  Work of tits Section is to physically protect roofing, base flashings, and
expansion joints from damage that would permit water leakage to building

interior.

1.05 QUALITY ASSURANCE

A.  Applicator: Company specializing in sheet metal flashing work with three
years minimum experience.

1.06 DELIVERY, STORAGE AND HANDLING

A.  Deliver and store products under provisions of Manufacturers.

B. Stack preformed material to prevent twisting, bending, or abrasion, and to
provide ventilation.
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C.

Prevent contact with materials during storage, which may cause
discoloration, staining, or damage.

1.07 PROJECT CONDITIONS - ENVIRONMENTAL REQUIREMENTS

A.

B.

Do not install sheet metal components during inclement weather.

Do not install sheet metal components to damp or frozen surface.

1.08 SEQUENCING AND SCHEDULING

A.

B.

Coordinate work under provisions of Section 01040.

Where applicable limit removal of existing roofing or sheet metal
components, to ensure new installation can be made watertight by end of
day.

Coordinate installation of flanged metal components, including gravel
guards, pitch pans, and accessories to ensure strip-in with hot bitumen
(where applicable) on same day they are installed.

Schedule work to avoid storage on, and traffic over finished work.

PART 2 - PRODUCTS

2.01 SHEET MATERIALS

A.

B.

Galvanized Steel: ASTM A 653, Grade A, G90, 24-gage minimum core steel.
Lead: FS QQ-L-201F, 4-lb/sq ft and 2-1/2-Ib/sq ft.

Prefinished Galvanized Steel: ASTM A 653, Grade A, G90, 24 gage
minimum core steel, exposed face prefinished with fluorocarbon type coating
(Kynar7 500), color as selected by Owner's Representative from
manufacturer’s standard selections; unexposed face finished with
manufacturer’'s standard primer; manufactured by Centria, PAC-CLAD, or
MBCI. Protect finish with factory applied plastic film.

Stainless Steel: ASTM A 167, Type 302/304, soft temper; 24-gage minimum;
No. 2D finish.

2.02 COMPONENTS

A.

Counter and Slip Flashings, Base and Cover Plates, End Caps, Joint
Fasteners, and Gravel Stops: Profiled as indicated and to suit existing
conditions.

2.03 FASTENERS

A.

Manufacturers

1. Construction Fasteners, Inc.
2. Hilti

Page 89 of 168



2.04

3. Olympic
4. Powers
5. Simplex

B. Fasteners and Anchorage Devices: Comply with SMACNA requirements,
unless otherwise indicated.

1.  Appropriate for purpose intended; approved by Factory Mutual where
required.

2. Rust-resistant and compatible with materials to be joined.

3. Ferrous Metals: Stainless steel; finish of exposed fasteners same as
flashing metal.

4, Rivets: Stainless steel (rivet and mandrel), Series 44.

C. Length: As required for thickness of material to penetrate substrate 1/2-inch
minimum.

D. Exposed Fasteners: Provide metal-jacketed neoprene or EPDM washers;
jacket color to match pre-finished sheet metal.

1. Mechanical Fasteners for Sheet metal to Substrate Anchorage:

E. Masonry: One-step, screw-type drive anchor (nailing); heat-treated, stress
relieved, stainless steel pin; zinc jacketed; sized for intended application;
minimum  1-1/4-inch length x 1/4-inch diameter; Hammer-Screw®
manufactured by Powers Fasteners, Inc.

F.  Wood Blocking: Hexagonal head screws, stainless steel, with neoprene
rubber washers; jacket color to match pre-finished sheet metal.

1. Concrete: Same as masonry or other power actuated fasteners,
suitable for application.

G. Roofing Nails: Hot-dipped galvanized or non-ferrous type, with annular rings,
size as required to suit application; minimum 11-gage with 3/8-inch diameter
head.

H. Mechanical Fasteners for Sheet metal to Metal Fabrications (Support
Framing) Anchorage: Appropriate for purpose intended, size as required to
suit application and achieve positive anchorage to substrate material.

ACCESSORIES

A.  Solder: FS QQ-S-571; 50/50 type.

B. Flux: FS O-F-506; and special stainless steel type.

C. Metal Primer: Zinc-rich, or Zinc Chromate, compatible with metal and
substrate material.

D. Protective Backing Paint: FS TT-C-494, Bituminous.
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2.05

E. Bedding Compound: Rubber-asphalt type, acceptable to roof membrane
manufacturer.

F.  Asphalt Primer: ASTM D 41, cut-back type.

G. Plastic Cement: FS SS-C-153, ASTM D 4586, Type l-asphaltic, compatible
with roofing bitumen, ASBESTOS FREE.

H. Reglets/Receivers: Recessed stainless steel; face and ends covered with
plastic tape.

l. Sealant: As specified in Section 07900. Urethane.

1. Metal Contact: Type I.

J. Vent Flashings: Preformed 2-1/2-Ib lead sheet, with 4-inch wide roof flange;
minimum height above roof: 8-inches.

K.  Penetration Seal System: ChemCurb™ System - Penetration Seals,
manufactured by Chem Linc, Inc. 416 E. Ransom St., Kalamazoo, MI 49007,
(880-826-1681).

1. Curb Components: Precast, polymer modified cement or structural
urethane.

2. Curb Adhesive: Special silicone sealant — DURALINK™,

3. Pourable Sealant: Two-component urethane.

L. Substitutions: Under provisions of Section 01300.

FABRICATION

A.  Form all sheet metal components (except corners) in longest practical length
up to 10-feet maximum; true to shape, square, accurate in size, and free
from distortion or defects detrimental to appearance or performance.

B. Fabricate continuous cleats and starter strips of same material as sheet,
inter-lockable with sheet.

C. Hem exposed edges of metal 1/2-inch; miter and seam corners.

D. Fabricate vertical faces with bottom edge formed outward 3/4-inch at 30
degrees and hemmed to form drip.

1.  Where vertical height exceeds 8-inches, fabricate with stiffing grooves
in accordance with SMACNA, unless specifically approved otherwise.

E. Form all sheet metal material to provide watertight joints:

1. Unprotected Horizontal Surfaces (expansion joint covers, etc.):
Standing seam or drive cleat joints.

2. Vertical Surfaces (copings, cap flashings, gravel guards, etc.): Flat lock
or cover and backer plate seams.
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L.

Fabricate corners on all sheet metal components (gravel guards, copings,
cap flashings, etc.) to form one piece with minimum 18-inch and maximum
36-inch long legs.

Prefabricate all sheet metal accessory components (pitch pans, utility
sleeves, umbrellas, etc.) as much as practical.

Miter all sheet metal corners and solder, weld, or fasten and seal all joints
watertight:

1. Prefinished Galvanized Steel: Apply minimum 1/4-inch bead of sealant
between connecting metal flanges and drill and fasten with rivets at 2-
inches o.c.

Stainless Steel: Solder joints watertight.

Unfinished Galvanized Steel: Solder joints watertight.

After soldering, remove flux. Wipe and wash solder joints clean.

Install sealant so it will not be visible on outside of joints.

arwnN

Fabricate elements complete with required connection pieces.

Fabricate all components with allowance for expansion at joints. Provide
enlarged or oval holes at all piercing fasteners.

Fabricate all components with horizontal (flat) surfaces with built-in slope for
drainage toward roof unless indicated otherwise.

Fabricate gutter and downspout accessories seal watertight.

2.06 FINISH

A.

B.

Shop prepare and prime exposed ferrous metal surfaces.

Back-paint concealed metal surfaces with protective backing paint to a
minimum dry film thickness of 15-mils.

PART 3 - EXECUTION

3.01 EXAMINATION

A.

C.

Verify roof openings, curbs, pipes, sleeves, ducts, or vents through roof are
solidly set, cant strips and reglets in place, and nailing strips located.

Verify membrane termination and base flashings are in place, sealed, and
secure.

Beginning of installation means acceptance of existing conditions.

3.02 PREPARATION

A.

B.

Field measure site conditions prior to fabricating work.

Apply bituminous protective backing on surfaces in contact with dissimilar
materials.
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3.03 INSTALLATION

A. Install starter and edge strips, and cleats before starting installation.
B. Install reglets and/or receivers on vertical surfaces to receive counter
flashings.

1. Sawcut new reglets where required.

a. Install receiver component and anchor with lead wedges at 12-
inches on center.

b. Provide bayonet style lap joints, minimum 4-inch overlap.

C. Fill voids between wedges with backer rod.

d. Seal receiver to vertical face of wall.

2. Install surface mounted reglets true to lines and levels.
a. Seal top of reglets with sealant.

C. Insert flashings into reglets or receivers to form tight fit. Apply 1/4-inch bead
of sealant and lap sheet metal minimum 4-inches.

1. Reglets: Secure in place with plastic wedges at maximum 6-inches on
center.

2. Receivers: Secure in place with neoprene head screws at maximum
12-inches on center.

D. Seal flashings into reglets with sealant.

E. Secure flashings in place using concealed fasteners. Use exposed fasteners
only in locations approved by Owner’s Representative.

F. Fit flashings tight in place. Make corners square, surfaces true and straight
in planes, and lines accurate to profiles.

G. Provide minimum 6-inch wide backer and cover plates at copings and gravel
guards. Fit to ensure complete and permanent watertight seal of joints.

1.  Apply 1/4-inch bead of sealant between each layer of metal at each
edge.

2. Backer Plates: Secure with fasteners suitable for substrate, 6-inches
0.c. each face.

3. Cover Plates: Hook front or exposed face of cover plate over drip
edge.

4, Fasten back or unexposed edge of copings using screws with
neoprene washers, 12-inches o.c.

5. Do not use mastic between sheet metal components.

H. Lock and seal all sheet metal joints watertight.

l. Install lead flashings at all soil pipe penetrations. Coat exposed lead with
flashing cement.
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J. Install lead flashings at all roof drains.

K.  Provide Penetration Seal System at all small penetrations not otherwise
detailed.

1.
2.

3.

6.
7

8.

Clean roof surfaces to receive Penetration Seal Systems.

Clean pipes and penetrating elements to remove plastic cement,
bitumen, and other contaminants by wire brushing and scraping.

Caulk around penetrating elements with special silicone sealant
DURALINkK™,

Apply beads of special silicone sealant to flat side of first precast curb
component. Place caulked curb onto roof surface to form half circle
around penetrating element.

Apply beads of special silicone sealant to flat side and to scarf joints of
second precast curb component. Place second section of curb onto
roof surface to form circle with first section.

Press scarf joints together firmly and press both sections down.

Apply continuous bead of special silicone sealant around outside edge
of curb at roof.

Fill around penetrating element with pourable sealant to top of curb.

L. Protect all membrane penetrations as indicated and as recommended in
SMACNA and NRCA manuals.

3.04 SCHEDULE — MATERIALS

A.  Exposed to View Components at:

1.

2.

One-Piece Flashing and Expansion Joint Terminations: Galvanized
steel, powder coated to match adjacent prefinished galvanized steel
components.

All Other Components: Prefinished galvanized steel.

3.05 SCHEDULE - MINIMUM STEEL THICKNESS

A.  Cap and Counter flashing: 24-gage,

B. Downspouts: 24-gage prefinished.

C. Downspout brackets: 1/8 inch by 1 inch wrapped with 24 gage prefinished.

D. Gutters 5 x 5 inch: 24 gage prefinished, brackets ¥ x 1 % inch galvanized
wrapped with 24- gage prefinished.

E. Hook Strips or Cleats: 22-gage, prefinished.

END OF SECTION
SECTION 07920

CAULKING AND SEALANTS
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PART 1 - GENERAL

1.01 SUMMARY OF THE WORK

A.

Tits section includes but is not limited to the following:

1. Preparing sealant substrate surfaces.
2. Installation of Sealant and backing materials.

1.02 RELATED SECTIONS

A.

B
C.
D
E

Section 04200 — Building Masonry.

Section 08100 - Metal Doors and Frames.
Section 08200 — Plastic Faced Wood Doors.
Section 08120 — Aluminum Doors, Frames

Section 08810 - Glass and Glazing.

1.03 REFERENCES

A.

m O O @

n

ANSI/ASTM D1565 - Flexible Cellular Materials, Vinyl Chloride Polymers
and Copolymers (Open-cell foam).

ASTM C790 - Use of Latex Sealing Compounds.

ASTM C804 - Use of Solvent-Release Type Sealants.

ASTM C834 - Latex Sealing Compounds.

FS TT-S-00227 - Sealing Compound: Elastomeric Type, Multi-Component.
FS TT-S-001543 - Sealing Compound, Silicone Rubber Base.

SWI (Sealing and Water-proofers Institute) - Sealant and Caulking Guide
Specification.

1.04 SUBMITTALS

A.

Submit product data indicating sealant chemical characteristics, performance
criteria, limitations, and color availability.

1.05 QUALITY ASSURANCE

A.

B.

Applicator;: Company specializing in applying the work of tits Section
approved by sealant manufacturer.

Conform to Sealant and Waterproofers Institute requirements for materials.

1.06 FIELD SAMPLES

A.

Five cartridges of each caulking and sealant specified herein shall be
submitted for approval. The sample containers shall include the same
information on the label as specified for containers delivered to the job.
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1.07 ENVIRONMENTAL REQUIREMENTS
A. Do notinstall solvent curing sealants in enclosed building spaces.

B. Maintain temperature and humidity recommended by the sealant
manufacturer during and after installation.

1.08 SEQUENCING AND SCHEDULING

A.  Coordinate the work of tits Section with all Sections referencing tits Section.
1.09 WARRANTY

A.  Provide two (2) years non-protected written warranty for materials and labor.

B. Warranty: Include coverage of installed sealants and accessories which falil
to achieve air tight and watertight seal, exhibit loss of adhesion or cohesion,
or do not cure.

PART 2 - PRODUCTS
2.01 SEALANTS
A.  General Requirements:

1. For exposed joints, provide colors selected to match adjacent
materials as approved by Owner’s Representative.

2. For each specific application, select specified or approved alternate
materials for compatibility with joint surfaces and expected use, with
modulae of elasticity and hardness as recommended by manufacturer.

B. Single-Component Polyurethane Sealant: One-part moisture-curing sealant;
self-leveling type; conforming to requirements of ASTM C920; non-staining
and non-bleeding.

1. Applications: Exterior and interior joints of horizontal wearing surfaces
(foot or vehicular traffic) where elastomeric sealant is indicated.
2. Acceptable Products:

a. Urexpan NR-201 manufactured by Pecora Corporation.

b. Sikaflex-1A, Self-Leveling type manufactured by Sika
Corporation.

C. Vulkem 45 manufactured by Mameco International.

C. Two-Component, elastomeric-type compound conforming to FS TT-S-00227,
Type Il, Class A. The compound shall be supplied with pre-measured kit
form for on-the-job mixing.

1.  Applications: Exterior locations for sealing control joints, expansion
joints and other moveable joints in concrete, masonry and metal. Tits
sealant shall also be used for perimeter sealing of metal frames (all
metal door and window frames); channel glazing; bedding and sealing
of curtain walls; precast concrete panels; and flashings.

2. Acceptable Products:
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a. Sonolastic NP Il as manufactured by Soneborn Bldg. Products,
Inc.
b. Others subject to written approval by the Architect.

Caulking Compound shall be oil-and-resin based conforming to FS TT-C-
00598, Type I.

1. Applications: Caulking of interior joints between masonry, wood, or
metal substrates where only limited movement is expected. It shall not
be used where contact with water is expected. It must be painted after
application is dry.

2.02 ACCESSORIES

A.

Primer: Non-staining type, recommended by sealant manufacturer to suit
application.

Joint Cleaner: Non-corrosive and non-staining type, recommended by
sealant manufacturer; compatible with joint forming materials.

Joint Backing: ANSI/ASTM D1565; round, closed cell polyethylene foam
rod; oversized 30 to 50 percent larger than joint width.

Bond Breaker: Pressure sensitive tape recommended by sealant
manufacturer to suit application.

PART 3 - EXECUTION

3.01 EXAMINATION

A.

B.

Verify that joint openings are ready to receive work and field measurements
are as shown on Drawings and recommended by the manufacturer.

Beginning of installation means installer accepts existing surfaces.

3.02 PREPARATION

A.

Clean, prepare, and size joints in accordance with manufacturer's
instructions.

Remove loose materials and foreign matter, which might impair adhesion of
sealant.

Verify that joint backing and release tapes are compatible with sealant.

Perform preparation in accordance with ASTM C804 for solvent release, and
ASTM C790 for latex base sealants.

Protect elements surrounding the work of tits Section from damage or
disfiguration.

3.03 INSTALLATION
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G.

H.

Perform installation in accordance with ASTM C804 for solvent release, and
ASTM C790 for latex base sealants.

Install sealant in accordance with manufacturer’s instructions.

Measure joint dimensions and size materials to achieve required width/depth
ratios.

Install joint backing to achieve a neck dimension no greater than 1/3 the joint
width.

Install bond breaker where joint backing is not used.

Apply sealant within recommended application temperature ranges. Consult
manufacturer when sealant cannot be applied within these temperature
ranges.

Install sealant free of air pockets, foreign embedded matter, ridges, and
sags.

Tool joints as detailed.

3.04 CLEANING AND REPAIRING

A.

B.

Clean adjacent soiled surfaces.

Repair or replace defaced or disfigured finishes caused by work of tits
Section.

3.05 PROTECTION OF FINISHED WORK

A.

Protect sealants until cured.

END OF SECTION

Section 10200

ALUMINUM LOUVERS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A.

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

1.02 SUMMARY

A.

Section includes furnishing and installing aluminum louvers with bird & insect
screens.

1.038 RELATED WORK
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A.

Related Work of Other Sections:

1. Section 07110 — Bituminous Damp-proofing.
2. Section 07920 — Caulking and Sealants.

1.04 PERFORMANCE REQUIREMENTS

A.

Structural Performance: Provide louvers capable of withstanding the effects
of gravity loads and the following loads and stresses within limits and under
conditions indicated without permanent deformation of louver components,
noise or metal fatigue caused by louver blade rattle or flutter, or permanent
damage to fasteners and anchors. Wind pressures shall be considered to act
on vertical projection of louvers.

Wind Loads: Provide louver system, including anchorage, capable of
withstanding wind-load design pressures applicable to the Project based
upon a 3 second gust wind speed of 110-miles per hour (49-meters per
second) at 33-feet (10-meters) above grade (Exposure B, Importance Factor
1.15), according to ASCE 7, "Minimum Design Loads for Buildings and Other
Structures": Section 6.4.2, "Analytic Procedure," based on mean roof heights
above grade indicated on the Drawings

Thermal Movements: Provide louvers 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 night time sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F
(100 deg C), material surfaces.

2. Air-Performance, Water-Penetration, Air-Leakage, and Wind-Driven Rain
Ratings: Provide louvers complying with performance requirements
indicated, as demonstrated by testing manufacturer's stock units identical
to those provided, except for length and width according to AMCA 500-L.

1.05 SUBMITTALS

A.

Product Data: For louvers specified to bear AMCA seal, include printed
catalog pages showing specified models with appropriate AMCA Certified
Ratings Seals.

Shop Drawings: For louvers and accessories. Include plans, elevations,
sections, details, and attachments to other Work. Show blade profiles,
angles, and spacing.

1. For installed louvers and vents indicated to comply with design loads,
include structural analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

Samples for Initial Selection: For units with factory-applied color finishes.

Samples for Verification: For each type of metal finish required.

Page 99 of 168



E.

Product Test Reports: Based on evaluation of comprehensive tests
performed by a qualified testing agency or by manufacturer and witnessed
by a qualified testing agency, for each type of louver.

1.06 QUALITY ASSURANCE

A.

Source Limitations: Obtain louvers and vents through one source from a
single manufacturer where indicated to be of same type, design, or factory-
applied color finish.

Welding: Qualify procedures and personnel according to the following:

1.

AWS D1.2, "Structural Welding Code--Aluminum."

1.07 PROJECT CONDITIONS

A.

Field Measurements: Verify louver 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 louvers without field measurements. Coordinate
construction to ensure that actual opening dimensions correspond to
established dimensions.

PART 2 - PRODUCTS

2.01 PRODUCT AND MANUFACTURER

A.

Drainable Louvers: Provide extruded aluminum louvers, stationary, drainable
blade type, as follows:

1.

wn

Subject to compliance with requirements, provide Ruskin, Model No.
ELF3750X (Construction Specialties, Inc., Model No. 4157, Airolite Model
K 6776,) or approved equivalent

Louver Depth: 4 inches (100 mm).

Frame and Blade Nominal Thickness: As required to comply with
structural performance requirements, but not less than 0.080 inch (2.0
mm) for blades and 0.080 inch (2.0 mm) for frames.

. Performance Requirements:

a. Free Area: Not less than 7.0 sqg. ft. (0.65 sq. m) for 48-inch- (1.2-m-)
wide by 48-inch- (1.2-m-) high louver.

b. Air Performance: Not more than 0.10-inch wg (25-Pa) static pressure
drop at 800-fpm (4.1-m/s) free area velocity.

c. Wind-Driven Rain Performance: Not less than 99 percent
effectiveness when subjected to a rain fall rate of 8 inches (200 mm)
per hour and a wind speed of 50 mph (22.4 m/s) at a core area intake
velocity of 500 fpm (2.5 m/s)

AMCA Seal: Mark units with AMCA Certified Ratings Seal.
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B.

Bird Screens: Provide manufacturer's standard bird screens in re-wireable
aluminum frames, finished to match louvers.

2.02 BLANK-OFF PANELS

A.

Insulated, Blank-off Panels: Laminated metal-faced panels consisting of
insulating core surfaced on back and front with metal sheets.

1. Thickness: 1 inch (25 mm) 2 inches (50 mm).

2. Metal Facing Sheets: Aluminum sheet, not less than 0.032-inch (0.8-mm)
nominal thickness.

3. Insulating Core: Unfaced mineral-fiber or foamed-plastic rigid insulation
board.

4. Edge Treatment: Trim perimeter edges of blank-off panels with louver
manufacturer's standard extruded-aluminum channel frames, not less
than 0.080-inch (2.0-mm) nominal thickness, with corners mitered and
with same finish as panels.

5. Seal perimeter joints between panel faces and louver frames with 1/8-by-

I-inch (3.2-by-25-mm) PVC compression gaskets.

Panel Finish: Same finish applied to louvers.

. Attach blank-off panels to back of louver frames with stainless-steel sheet

metal screws.

No

2.03 ALUMINUM FINISH

A.

General: Comply with NAAMM's "Metal Finishes Manual for Architectural
and Metal Products” for recommendations relative to applying and
designating finishes.

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.

Exterior High-Performance Organic Finish (3-Coat Fluoropolymer): AA-
C12C40R1x (Chemical finish: cleaned with inhibited chemicals; Chemical
finish: conversion coatings; Organic Coating: manufacturer's standard 3-
coat, thermocured system consisting of specially formulated inhibitive primer,
fluoropolymer color coat, and clear fluoropolymer topcoat, with both color
coat and clear 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 2605 — "Voluntary Specification,
performance Requirements and Test Procedures for Superior Performance
Organic Coatings on Aluminum Extrusions and Panels" and with coating and
resin manufacturers' written instructions.

1. Color: Provide color to match manufactured metal roof panels as
approved by the City.

2.04 FABRICATION, GENERAL
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A. Assemble louvers in factory to minimize field splicing and assembly.
Disassemble units as necessary for shipping and handling limitations.
Clearly mark units for reassembly and coordinated installation.

B. Maintain equal louver blade spacing to produce uniform appearance.

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated,
with allowances made for fabrication and installation tolerances, adjoining
material tolerances, and perimeter sealant joints.

D. Include supports, anchorages, and accessories required for complete
assembly.

E. Provide vertical mullions of type and at spacings indicated, but not more than
recommended by manufacturer, or 60 inches (1524 mm) o.c., whichever is
less.

F. Join frame members to each other and to fixed louver blades with fillet welds
concealed from view, unless otherwise indicated or size of louver assembly
makes bolted connections between frame members necessary.

G. Join frame members to each other and to fixed louver blades with fillet
welds, threaded fasteners, or both, as standard with louver manufacturer,
concealed from view, unless otherwise indicated or size of louver assembly
makes bolted connections between frame members necessary.

PART 3 - EXECUTION
3.01 EXAMINATION
A.  Examine substrates and openings, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting

performance.

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

3.02 PREPARATION
A. Coordinate setting drawings, diagrams, templates, instructions, and
directions for installation of anchorages that are to be embedded in concrete
or masonry construction. Coordinate delivery of such items to Project site.

3.03 INSTALLATION

A. Locate and place louvers and vents level, plumb, and at indicated alignment
with adjacent work.

B. Use concealed anchorages where possible. Provide brass or lead washers

fitted to screws where required to protect metal surfaces and to make a
weather-tight connection.
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Form closely fitted joints with exposed connections accurately located and
secured.

Provide perimeter reveals and openings of uniform width for sealants and
joint fillers, as indicated.

Repair finishes damaged by cutting, welding, soldering, and grinding.
Restore finishes so no evidence remains of corrective work. Return items
that cannot be refinished in the field to the factory, make required alterations,
and refinish entire unit or provide new units.

Install concealed gaskets, flashings, joint fillers, and insulation as louver
installation progresses, where weather-tight louver joints are required.
Comply with Division 7 Section "Joint Sealants" for sealants applied during
louver installation.

3.04 ADJUSTING AND CLEANING

A.

Clean exposed surfaces of louvers and vents that are not protected by
temporary covering, to remove fingerprints and soil during construction
period. Do not let soil accumulate until final cleaning.

Before final inspection, clean exposed surfaces with water and a mild soap
or detergent not harmful to finishes. Thoroughly rinse surfaces and dry.

Restore louvers and vents damaged during installation and construction so
no evidence remains of corrective work. If results of restoration are
unsuccessful, as determined by the City, remove damaged units and replace
with new units.

Touch up minor abrasions in finishes with air-dried coating that matches
color and gloss of, and is compatible with, factory-applied finish coating

END OF SECTION
Section 15000

HVAC GENERAL REQUIREMENTS

PART 1 - GENERAL

1.01 GENERAL

A.

B.

See provisions of Division 1.

These Specifications are part of the contract documents and must be used in
connection with the Drawings.

1.02 WORK INCLUDED

A.

The Contractor shall furnish all labor, materials, tools, transportation,
equipment, services, facilities required for the complete and substantial
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installation of all HEATING, VENTILATING and/or AIR CONDITIONING work
shown on the Plans or outlined in these Specifications. The work shall include
all materials, accessories, and apparatus not specifically mentioned herein or
noted on the Plans, but which are necessary to make a complete working
installation of all systems shown on the Plans or described herein.

Work consists of, but is not limited to:

1. HVAC
a. Split system HVAC systems
b. Ductwork systems
C. Exhaust fans
d. Grilles, diffusers, louvers
e. Unit Heaters

Related work described elsewhere:

Painting unless otherwise noted

HVAC control conduit

Flashing of roof openings

Electrical connections to HVAC and plumbing equipment

pPwpPE

1.03 CODES, REGULATIONS, STANDARDS, PERMITS, AND FEES

A.

B.

Work shall comply with pertinent local ordinances or regulations.

Materials and equipment shall meet standards of and be approved by
nationally recognized standards and testing authorities where such materials
and equipment are available.

Installation shall be by competent mechanics, thoroughly experienced in tits
type of work and performing tits work in a neat and workmanlike manner.

Contractor shall comply with safety and occupational health requirements of
OSHA and of local authorities. Responsibility for compliance rests solely on
the Contractor and cannot be abrogated by virtue of these Plans and
Specifications or actions of the Owner, or Engineer.

1.04 CONTRACTOR QUALIFICATIONS AND RESPONSIBILITIES

A.

Any Contractor bidding on these Specifications and Drawings shall be a
specialist in tits field and have the personal skill and organization to provide a
practical working system. Any practical criticism or exception given with the
proposal will be considered at that time. If no criticism or exception is given
with the proposal, it shall be assumed that the Contractor agrees that the
system, as outlined in the Drawings and Specifications, can be made into a
completely working system.

Use of the term “Contractor”, “HVAC Contractor”, “Plumbing Contractor”,
“Electrical Contractor” or similar terminology in these Specifications is
intended as an aid to the bidder only and to mean the organization engaged to
execute the work included whether it be the General Contractor, its
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subcontractor, or others, and is not intended to indicate any jurisdictional
assignments or other assignments of work, that being the responsibility of the
General Contractor.

The Specifications and accompanying Drawings are intended to encompass a
system that will not interfere with the structural, mechanical, or architectural
design of the building, and which will fit into the several available spaces. As it
is not within the scope of the Drawings to show all necessary offsets,
obstructions, or structural conditions, it shall be the responsibility of the
Contractor to install its work in such a manner that it will conform to the
structure, avoid obstructions, and interferences with other trades, and keep
passageways clear.

1.05 PLANS AND SPECIFICATIONS

A.

Reference to Engineer from tits point forward in these specifications shall be
interpreted to mean the person designated by the Owner to interface with the
Contractor.

The Drawings show diagrammatically the sizes and location of the various
outlets and equipment items and the sizes of the major interconnecting ducts,
etc., without showing exact details as to elevations, offsets, control lines, and
installation details.

The Contractor shall carefully lay out its work at the site to conform to the
architectural and structural conditions and to avoid obstructions. Exact
locations of outlets, apparatus, and connections thereto shall be determined
by reference to the general plans, to all detail Drawings, roughing-in Drawings,
etc., by measurement at the building and in cooperation with other Contractors
and in all cases shall be subject to the approval of the Engineer.

It shall be the Contractor’s responsibility to visit the actual site and compare
same with the Drawings and Specifications, ascertain and check locations of
any existing obstructions, underground or otherwise, which may affect the
work. Failure to determine conditions will not be considered cause for
granting additional compensation. Submittal of bid shall constitute con-
structive agreement that the site has been visited and that no circumstances
will adversely affect the work other than those shown on the Plans.

In case of conflict between Plans and Specifications, or discrepancies within
Plans and/or Specifications, the Contractor shall request clarification from the
Engineer. For purposes of bidding, the more expensive materials or method
shall be bid. After clarifications, if the less expensive method or material is
indicated, due credit will be issued.

All ductwork and piping except in various equipment rooms, unfinished
spaces, or where specifically designated herein or on the Plans shall be
concealed in furrings or chases. Where conditions exist which would cause
any of these items to be exposed in finished spaces, or to interfere with
architectural features or work of other divisions, the Contractor shall
immediately call the situation to the attention of the Engineer and shall stop
work in those areas until the Engineer directs resumption of work.
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The Engineer shall have the right to clarify location of grilles, louvers, and
diffusers, and to direct minor relocation of such items prior to rough-in at no
additional cost to Owner.

Do not scale Drawings. If location of grilles, diffusers, control devices, or
equipment is not dimensioned on Drawing and is not obvious or fixed by
architectural features, verify location prior to installation.

Wall mounted equipment, devices, etc., shall be grouped neatly in a logical
arrangement, in as aesthetically pleasing a manner as possible, and at the
same height, unless otherwise indicated. Coordinate with other trades to
satisfy tits requirement.

Contractor shall refer to architectural sheets in the set of Drawings and shall
notify the Engineer of any difference from items shown on Drawings related to
tits section.

1.06 COORDINATION WITH OTHER SECTIONS

A.

Coordinate work with work of other trades in putting the installation in place at
the time when the space required by tits installation is accessible. Cutting and
patching necessitated by any failure on the part of the Contractor to do tits
shall be performed at no additional cost to the Owner.

Verify openings, supports, and space availability shown on plans for use of tits
Contractor or for installation of its equipment. If such items are not suitable,
notify the Engineer immediately.

Provide roof jacks, vents, sleeves, etc., as required for HVYAC and plumbing
equipment installation. Install these prior to final roof installation and
coordinate with Roofing Contractor for flashing.

Each trade shall coordinate with other trades to assure that plans properly
reflect the correct equipment connection requirements for equipment furnished
by that trade or connected by that trade.

1.07 WARRANTY

A.

In addition to all legally inherent warranties, the Contractor shall provide a
written guarantee that:

1.  All material and equipment shall be new, free from defect, and of the
guality and rating shown or specified.

2. Any defect due to missing or improper material or faulty workmanship
existing or developing during the resulting warranty period shall be
corrected and the resulting damage repaired without additional cost to
the Owner. Equipment replaced under warranty shall carry an
additional one year warranty on equipment and labor.

3. Period of warranty shall be as legally stipulated, but shall be a minimum
of one year from the date of acceptance by the Engineer unless
specifically extended by these Specifications for certain equipment.
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B.

Above warranty shall be concurrent with manufacturer's warranties on
equipment. Manufacturer’s written warranties shall be submitted to the Owner
as specified elsewhere.

1.08 MATERIALS

A.

Properly store all material and equipment at the job site, protecting same from
the elements when in open storage and from damage by work of other trades
when in place. Material improperly handled or damaged from rough usage or
improper storage shall be taken out and replaced at no additional cost to the
Owner with new units at the direction of the Engineer.

Whenever a definite manufacturer’s product is specified, it is the intent of
these Specifications and Drawings to set a standard of performance and
guality and to define features of the product. Unless “no substitutions” are
indicated, products by other reliable manufacturers will be accepted, provided
they have equal capacity, construction, features, performance, maintenance
requirements, and other qualities deemed significant. Final approval,
however, shall rest with the Engineer at the time of submittal of Shop
Drawings and brochures.

It must be understood that the Contractor shall be responsible for all
consequences of any substitution, e.g., required changes in space
requirements, access, layout, and clearances; effect on related equipment;
impact on building codes; impact on work and interface of other trades.

Contractor shall verify that materials used in all phases of tits work comply fully
with local code requirements and are approved for use by the authority having
jurisdiction. Notify Engineer prior to installation if use of any material is
guestionable.

Submittal of bid by Contractor is assumed to be for the specified or scheduled
material unless specifically noted at the time of submission of bid.

Where performance criteria or specific features are listed for items of material
or equipment, tits requirement shall take precedence over manufacturer's
designation or model number indicated.

1.09 SUBMITTALS

A.

Required submittals consist of three categories: Shop Drawings, Maintenance
and Operations Literature, and Record Drawings. Contract shall not be
considered complete until satisfactory compliance with all categories.

1. Shop Drawings

a. Submit Shop Drawings in accordance with General Provisions.
Contractor shall utilize Shop Drawings to assure coordination with
and absence of interference with work of other trades, and
compatibility with physical features of the project. Shop Drawings
consist of brochures, catalog cut sheets, Drawings, specification
sheets which completely describe all items. Shop Drawings shall
be submitted per procedure described in general or supplemental
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conditions or, in absence thereof, shall be submitted in five (5)
copies, four of which will be returned to the Contractor after review
and appropriate comments. Purpose of review shall be to assure
compliance with intent of design and shall not relieve Contractor of
any responsibilities under the Contract. Material or items
submitted will be held to comply exactly with characteristics of
scheduled items or with specifications unless deviations are
specifically noted on the submittal. See related requirements
under Materials.

b. Submit Shop Drawings on the following items and on any other
items requested by the Engineer:

i. HVAC
a) Ductwork systems
b)  Grilles, diffusers, louvers
C) Control components
d) Split system HVAC systems
e) Exhaust systems
f) Unit Heater

C. Shop Drawings shall be submitted as early as practical providing
ample time for review and re-submittal if required. Failure of the
Contractor to receive returned submittal shall not relieve him of
any obligation or responsibilities under the Contract.

d. Shop Drawings shall be submitted in logical groupings including
as few groups as possible. All submittals shall be signed by the
submitting Subcontractor indicating its review and agreement with
the submittals. Failure to sign shall be cause for rejection.
Submittals shall be explicitly keyed to identifying numbers or
symbols in the Drawings and Specifications.

2. Maintenance and Operations Literature

a. Submit at conclusion of project, three (3) copies of permanent
three-ring binders containing, for all installed items,
manufacturer’'s Maintenance and Operation instructions, spare
parts lists, installation instructions, etc. Specifically included shall
be recommended periodic maintenance information for all items
requiring periodic maintenance.

b. Include also copies of all manufacturers’ warranties.  Tits
compilation of information shall be properly identified on cover and
back.

3. Record Drawings: Submit, at conclusion of project, one (1) set of prints,
marked in red, to indicate as-built conditions including any deviations or
changes whether covered by change order or not. Contractor shall
secure from the Engineer one (1) set of prints for tits purpose and tits
purpose exclusively. Prints submitted shall be marked “Record Prints”,
bear the name of the General Contractor and Subcontractor, and be
signed by an officer of the submitting Subcontractor.

1.10 GENERAL REQUIREMENTS
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All equipment and materials shall be installed in conformance with
manufacturer’'s recommendations and instructions unless in conflict with these
Drawings and Specifications.

Conform to specific requirements shown on the Drawings or described
elsewhere in these Specifications. All equipment furnished and installed shall
be properly secured in place. Follow manufacturer’'s recommendations unless
otherwise indicated; use vibration isolators where applicable. (See NOISE
AND VIBRATION).

All piping, raceways, and equipment suspended from structure shall be
supported with hangers designed for the purpose. Makeshift supports of wire
are not acceptable. Hangers of perforated strap are not acceptable. Pipe
support spacing shall be per Manufacturer's recommendations or as
scheduled on the Drawings.

Wall-mounted equipment, devices, etc., shall be grouped neatly in a
functionally logical arrangement, and in as aesthetically pleasing a manner as
possible. Coordinate with other trades where their wall-mounted equipment is
in close proximity.

Penetrations through walls, ceilings, or floors shall be accomplished neatly.
Where visible, penetrations shall be provided with appropriate trim.
Penetrations through exterior walls shall be made weatherproof and insect-
proof.

Penetrations shall not impair the integrity of the wall, floor, or ceiling; e.g.,
dust-tight walls, soundproof walls, fire-rated walls, etc. Penetrations through
roofs shall be made weatherproof.

All ferrous metal of equipment or structures installed outdoors shall be
galvanized or galvanized then painted, unless other treatment is specified or
scheduled. All ferrous metal on equipment or structures installed indoors shall
be painted, galvanized, or otherwise protected from rusting. Care shall be
taken to protect integrity of finishes during handling, installation, field cutting,
etc. Touch up all scratches, cuts, etc., with matching finish in a manner
acceptable to Engineer.

Unless otherwise noted, motor starters for HYAC equipment shall be furnished
by Contractor furnishing such equipment, and shall be installed by Electrical
Contractor.

Unless otherwise indicated on the Drawings, hot water, where included in the
project, shall have temperature set for 120° F maximum. Contractor shall
verify temperature setting with thermometer.

1.11 NOISE AND VIBRATION

A.

Each of the various pieces of equipment shall operate without objectionable
vibration or noise. All rotating equipment shall be in static and dynamic
balance and shall be mounted, supported and fastened so that no equipment
vibration is transmitted to building structure, piping, ductwork, or other
equipment.  Vibration isolation, if not otherwise specified, shall be in
accordance with manufacturer's recommendations.
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If, in opinion of the Engineer, objectionable vibrations, or transmission thereof
to the building occurs, the Contractor shall undertake such remedial measures
as may be necessary to eliminate the objectionable condition at no additional
cost to the Owner.

1.12 NAMEPLATE, IDENTIFICATIONS, AND MARKINGS

A.

The following shall be identified with engraved nameplates as described
hereinafter:

1. HVAC
a.  Air handling units
b. Exhaust fans
C. Compressor/condenser units
d. Boiler
e.

Unit Heaters

Unless otherwise indicated, nameplates shall be black phenolic with
chamfered edges engraved with minimum 3/16” letters to white core.
Attachment will be made by stainless steel screws. Adhesive attachments will
not be accepted.

Nameplates on materials and equipment furnished will be maintained in
original condition. Whenever possible, equipment shall be installed so that
nameplates are readily visible. Damaged or unreadable nameplates shall be
replaced. Where equipment is modified, nameplates shall be appropriately
corrected.

Location of underground piping shall be marked by the use of underground
warning tape, colored with printed message. Tape to be buried directly over
pipe, 6” below finished grade. Tape to be polyethylene, 6” wide. Tape for
metallic pipe to be .004” thick; tape for non-metallic pipe to consist of two
layers of polyethylene with a metallic film ribbon between.

1.13 DESIGN CONDITIONS

A.

The design of the Air Conditioning and Heating Systems are based on the
data as shown on the Drawings including design temperatures and outside air
requirements.

Above parameters are with system tolerances, capabilities, and design
limitations. Equipment used must be able to produce the design conditions.

PART 2 - PRODUCTS

Not applicable.

PART 3 - EXECUTION
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3.01 INSPECTION, TESTS, CLEANING, ADJUSTMENT

A.

Periodic inspections will be made during construction by Engineer and/or
Owner. Contractor will have an experienced, knowledgeable representative
accompany inspector, open enclosures, provide requested tests, etc.

Contractor will provide a knowledgeable representative to demonstrate all
systems to Owner's operating and maintenance personnel. Tits
demonstration shall be set a minimum three (3) days in advance and shall be
at a time specified by the Owner.

Contractor shall test and balance system to meet original airflow quantities set
forth on the Plans. The results of air balance tests are to be included in
Maintenance and Operation Literature submittal. Results of tests are to be
signed by the performing technician and by an officer of the sub-contractor.

After installation is completed, all work shall be thoroughly cleaned of dirt,
dust, oil, grease, etc.; air filters shall be clean at the acceptance of the project.
Refer to “Filters” as specified hereinafter in tits Section.

Bearings shall be properly lubricated in accordance with manufacturer’s
recommendations.

After systems have been cleaned and tested to satisfaction of Engineer, they
shall be operated for a minimum period of one week and all necessary
adjustments made to assure that systems are properly operating when turned
over to the Owner.

After installation is completed, all work shall be thoroughly cleaned of dirt,
dust, oil, grease, etc., remove all protective covers and polish all chrome,
brass, etc.

3.02 EQUIPMENT INSTALLATION

It is the intent of these construction documents to describe an installation in which
equipment is positioned to provide adequate clearances for compliance with applicable

A.

codes, for proper operation, for efficient maintenance, and for effective repairs.
Care shall be taken by the Contractor to accomplish tits end. Conduit, piping,
insulation, mounting hardware, suspension members, etc. shall be installed to
maintain these clearances. Coordinate with other trades.

If with careful and prudent planning, it is apparent that clearances indicated, or
clearances recommended by the manufacturers, cannot be accomplished, the
Contractor shall immediately notify the Engineer and stop the affected work
until instructed to proceed. No additional compensation shall be due the
Contractor for rework due to failure to notify the Engineer in a timely manner.
END OF SECTION
Section 15100

MECHANICAL, HVAC EQUIPMENT
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PART 1 - GENERAL

1.01 GENERAL

A.

All provisions of Mechanical General Requirements, Section 15000, apply.

PART 2 - PRODUCTS

2.01 EXHAUST FANS

A.

Furnish and install exhaust fans as scheduled. Fans (other than rest room
exhaust fans) shall be rated in accordance with standards of Air Moving and
Conditioning Association, Inc. (AMCA). Sound rating shall be available for all
units in accordance with AMCA Standard 301.

Belt drive fans shall utilize totally enclosed, fan cooled, ball bearing motors
unless otherwise specified. Provide high quality, steel core belts.

Roof mounted fans shall be equipped with curb caps. Fan housing shall have
cylindrical venturi throat, enclosed wind bands with wing type, counter-
balanced damper. Fan wheels shall have die formed blades, mounted on
welded steel hubs, entire assembly balanced for vibration free operation.
HVAC Contractor shall coordinate with General Contractor to assure that
metal building roof has proper size curb, in proper location, and will support
the weight of the fan.

2.02 SPLIT HVAC SYSTEMS

A.

Furnish and install split system HVAC systems as and of the ratings indicated
on the Drawings.

Split system shall consist of compressor/condenser unit, electric duct heater
with evaporative coil, interconnecting refrigerant piping, accessory items, and
controls. Compressor/condenser unit and air handling unit with evaporator
coil shall all be of same manufacture. Combined system shall have an EER
rating of 10 or greater per ARI Standard 210 and a SEER rating of 11 or
greater per DOE test conditions.

Compressor/condenser unit shall consist of compressor, condenser coil,
condenser fan, controls, piping, and casing. Casing shall be of galvanized
steel, properly treated, with a finish coat of outdoor baked enamel. Access
panels shall allow for ready accessibility of all components. Base shall allow
for draining of moisture. Openings shall be provided for refrigerant and
electrical lines. Compressor shall be hermetically sealed, resiliently mounted,
suction cooled, overload protected, internal pressure relief protected, have
internal protection from excessive temperature and pressure, and have
crankcase heater. Compressor shall have four year warranty, in addition to
and beyond warranty specified elsewhere. Condenser coil shall be copper
tube, aluminum fin and shall be protected by steel guards. Condenser fan
shall have inherent overload protection.
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D. The contractor shall assure that control compartment is marked to indicate
function. If not factory marked, laminated engraved legend plate shall be
applied. If reset device is installed and not accessible from the exterior, the
legend plate shall, in addition, read “Reset Inside”.

E.  Air handling unit shall consist of a air handler with electric heating elements,
duct mounted evaporator coil, expansion valve assembly. Air handler shall
consist of blower/filter section, Electric heating section, and cabinet. Cabinet
shall be construction of galvanized steel, properly treated with baked on
enamel finish. Cabinet shall be insulated with minimum 1” thick fiberglass
insulation; removable panels shall provide easy access to all components.
Blower shall be centrifugal type, statically and dynamically balanced, forward
curved, double inlet blower wheel, permanently lubricated bearings, adjustable
belt drives. Motors shall be NEMA standard frame types. Filter racks shall
accommodate 1 1/2” filters and must be provided with hinged access doors for
easy access to change filters. Filters shall be as hereinafter specified. Duct
mounted evaporator coil shall be contracted of aluminum plate fins bonded to
copper tubes by mechanical expansion. Coil shall be galvanized steel
housing with drain pan, internally insulated with one-inch fiberglass insulation
and flanged for ductwork connection.

F. Interconnecting refrigerant piping shall be sized per manufacturer's
recommendations. Provide suction line strainer, filter dryer, sight glass, and
service valves. Insulate suction line with minimum 1” wall thickness insulation.

G. Where refrigerant lines are over sixty feet in length, or vertical rise or drop
exceeds twenty feet, obtain from the manufacturer a letter confirming validity
of the warranty for the specific installation; submit letter in M&O binder
heretofore specified.

H. Refrigerant system controls shall include high and low pressure switches.
Provide low ambient kit. Provide timed off control to require minimum five
minute “off” period.

l. Provide thermostat(s) as described elsewhere.

J. Furnish and install auxiliary drain pans under air conditioning units where
noted. Drain pans shall be constructed of 20 gauge galvanized sheet steel
large enough to catch any overflow from unit served. Pans shall have 2"
vertical sides, hemmed top edge, with all joints soldered.

K.  Provide for installation meeting Division 16 requirements, all motor starters
required. Motor starters, unless otherwise noted, shall be NEMA 1, magnetic,
line voltage type. Provide melting alloy type overload relays in each
ungrounded conductor if blower motors are not integrally protected.

PART 3 - EXECUTION
Not applicable

END OF SECTION
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Section 15105

MISCELLANEOUS EQUIPMENT

PART 1 - GENERAL
1.01 SECTION INCLUDES

A.  Miscellaneous Equipment and other miscellaneous items if not specifically
included under other Sections of these specifications.

1.02 UNIT PRICES

A. No separate payment will be made for Miscellaneous Equipment under tits
section. Include payment in price for work of which tits is a component part.

1.03 SUBMITTALS

A.  Submit under provisions of the project general requirements of tits
specification.

B.  Submit manufacturer’s technical literature and test reports showing certified
capacities.

PART 2 - PRODUCTS
2.01 INSECT SCREEN

A.  Square mesh hardware cloth (Birdscreen) shall be furnished and installed by
the Contractor at all air intakes and exhausts and elsewhere where shown or
required. Screens shall be galvanized steel #2 mesh, 19 gauge plain weave
conforming to ANSI/ASTM A740-76. The minimum acceptable free area shall
be 72%. Secure hemmed edge of hardware cloth to duct opening or louver
with corrosion resistant bolts 8” on centers with minimum of three fasteners
per side.

2.02 VENT FLUES

A. Furnish and install the flues and accessories for all boilers and/or heaters as
indicated on the drawings.

B.  Factory-built flues shall be laboratory tested and listed by the Underwriter's
Laboratories, Inc. for use with the specified equipment burning gas or liquid
fuels as described in NFPA 211, which produce exhausted flue gasses at a
temperature not exceeding 1400°F under continuous operating conditions.

C. The double wall flue shall have an outer jacket of Type 304 stainless steel
.025” thick for sizes 6” through 24” and .034" thick for larger diameters. There
shall be minimum 1” air space between the walls. The inner liner shall be
.035” nominal thickness for all diameters.

Page 114 of 168



The flues shall comply with all national safety standards and building codes
when installed according to the manufacturer's pre-printed installation
instructions and the limits of its listing.

Inner pipe joints shall be sealed by use of V bands and RTV Silicone sealant
for flue gas temperature up to 600° F. For flue gas temperatures above 600°
F, joints shall be sealed with V bands and High Temperature Joint Cement as
outlined in the installation instructions supplied by the manufacturer.

Flues extending above the roof shall be terminated as required by local codes
or as required by NFPA 211, whichever is more stringent and shall be a
minimum of 4 feet above the finished roof with a factory supplied flue cap.
Wind bracing or tiebacks shall be provided as required.

The actual design of each vent flue system shall follow the layout shown on
the Drawings but shall be completely laid out and calculated by the flue
manufacturer to suit actual equipment served, field conditions and thermal
temperatures to: straight sections, elbows, offset, increases, tees, equipment,
connections, supports, drains, ventilated roof thimble/flashing assembles,
stack caps and other required accessories. If recommended by the
manufacturer for the proposed installation, a drain section with drain piping
and trap shall be provided in vertical stacks.

Flues shall be Model PS as manufactured by Amerivent or Selkirk
Metalbestos.

2.03 DOMESTIC COLD WATER PRESSURE REDUCING VALVE ASSEMBLIES

A.

Domestic water pressure reducing assemblies shall be provided where
indicated on the drawings. The pressure reducing assemblies shall have the
capacities indicated in the schedule on the drawings and shall maintain a
constant downstream pressure with the varying inlet pressure indicated over
the minimum to maximum flow range listed in the schedule. The pressure
reducing valves shall be selected to provide stable flow conditions without
cavitation or valve chatter over the entire flow range specified. PRV piping,
valves, and strainers shall be full size of incoming line. Valve shall be sized as
scheduled or noted on the Drawings.

The high flow pressure reducing valve shall be a hydraulically operated, pilot
controlled diaphragm-type cast iron (ASTM-A48) body, globe valve with 303
stainless steel trim and suitable for a working pressure as indicated on the
Drawings. The pressure reducing valve shall have an adjustable outlet
pressure range suitable for the scheduled valve outlet pressure. The valve
shall be stem guided at both ends and have a single removable seat and
resilient disc. The pilot control shall be a bronze ASTM B-61 direct-acting,
adjustable, spring loaded, normally open diaphragm valve designed to permit
flow when controlled pressure is less than the spring setting. The control
system shall include a fixed orifice and flow stabilizer or reduce low flow
fluctuations. Furnish the pilot control system completely factory piped (303
stainless steel) with shut-off cocks to isolate the pilot system on valves 4” and
larger. The pressure reducing valve shall be Clayton 90G-01, Charles M.
Bailey Company No. 400 or approved equal.

Page 115 of 168



The low flow pressure reducing valve shall be selected to operate at flow rate
below the minimum flow rate of the high flow valve and the minimum flow rate
indicated in the schedule of the drawings. The low flow pressure reducing
valve shall be a spring loaded direct acting globe valve suitable for a working
pressure as indicated on the Drawings. The outlet pressure setting shall be
field adjustable. The pressure reducing valve shall be Watts #223, or
approved equal.

Furnish and install relief valves suitable for the working pressure where
required and as indicated on the drawings. Relief valve size shall be as
required by the applicable code, and as indicated on the drawings. Domestic
cold water pressure reducing assembly relief valve shall have an adjustable
range of 20 to 200 psig and shall be Clayton Series 50 with X105 limit switch.

Provide and install pilot operated solenoid valves as detailed on the drawings
in the inlet to each pressure reducing valve station. Tits valve shall close upon
activation of the pressure relief valve for its zone. Valve shall be Cla-Val
Model 136-01, 120 volt, 60 hertz.

2.04 GAS PRESSURE REGULATORS

A.

Pressure regulating controllers shall be furnished and installed in accordance
with Manufacturer's recommendations.

Regulators shall have capacities as scheduled.
Regulators shall be installed and vented in accordance with A.G.A. Bulletin 90.

If it complies with these specifications, one of the following manufacturers will
be acceptable: Rockwell or Fisher-Governor.

2.05 GAS SOLENOID VALVES

Provide and install gas solenoid valves in the gas supply and vent piping.

Gas valve shall have aluminum body with Buna “N” diaphragm, and be UL
listed for the application.

Valves shall be as manufactured by ASCO or approved equal.

PART 3 - EXECUTION

3.01 INSTALLATION

A.

General: Install all materials in accordance with manufacturer's written
installation instructions, applicable standards, and recognized industry
practices.

END OF SECTION
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Section 15120

MECHANICAL, VIBRATION ISOLATION

PART 1 - GENERAL

1.01 GENERAL

A.

All provisions of HVAC General Requirements, Section 15000, apply.

1.02 VIBRATION, GENERAL

A.

It is the intent of these specifications that all equipment shall operate without
excessive self-destructive vibration, and that any vibration generated shall not
be transmitted to other equipment or the building structure.

The contractor shall provide recommended vibration isolation to accomplish
tits intent.

PART 2 - PRODUCTS

2.01 VIBRATION ISOLATORS APPLICATION

A.

D.

Vibration isolators shall be supplied for the following:

1. Equipment: Air Handling Unit, Floor Unit
2. Vibration Isolator Type: Stable Spring, Un-housed Isolator
3. Remarks: Korfund WSC, Sized for Equipment Point Loads

Catalog designations given are by Korfund; equal equipment by Amber/Booth,
Vibration Mounting and Control, or Mason is acceptable.

Selection of size and ratings of vibration isolators shall be made by the
vibration isolator supplier based on equipment information supplied by the
HVAC Contractor and/or Plumbing Contractor.

Installation shall conform to manufacturer’'s recommendations.

2.02 VIBRATION ISOLATION PADS

A.

Vibration isolating pads shall be provided at all vibrating equipment in
accordance with manufacturer’'s recommendation and where indicated on the
Drawings.
END OF SECTION
Section 15140

MECHANICAL MOTORS AND CONTROLLERS
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PART 1 - GENERAL

1.01 GENERAL

A.

All provisions of HVAC General Requirements, Section 15000, apply.

PART 2 - PRODUCTS

2.01 MOTORS, GENERAL

A.

All motor-driven mechanical equipment shall be furnished with motors, factory
installed.

Motors shall be suitable for continuous duty in ambient temperature for -30° C
to 40° C at the rated service factor.

Motors shall have a service factor of 1.15, minimum.
All motors shall be UL listed.
Motor bearings shall be ball or cylindrical roller bearings, grease lubricated.

Bearings shall be selected to provide a L-10 rated life of 30,000 hours with
external load factors per NEMA MGI-14.42.

2.02 MOTORS, ENERGY EFFICIENT

A.

N

Standard NEMA frame motors for equipment so indicated on the drawings
shall be classified as “energy efficient” by the manufacturer.

Efficiency data for these motors shall be published by the manufacturer having
been determined by testing are in accordance with the latest revision of NEMA
MGI-12.53a, IEEE Test Standard, Method B with segregated loss analysis.

Typical minimum efficiencies of three phase energy efficient motors shall be
as follows:

HPRPM Efficiency PFE%

3 1,800 88.5 84.0
5 3,600 88.5 92.5
1,800 87.5 85.0
1,200 89.5 79.5
7-% 3,600 89.5 88.5
1,800 90.2 84.0
1,200 91.0 78.5
10 3,600 89.5 89.5
1,800 90.2 86.5
1,200 91.7 79.0
15 3,600 91.0 92.0
1,800 91.7 83.5
1,200 91.7 82.0
20 3,600 91.7 93.0
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1,800 92.4 85.0
1,200 91.7 83.5

2.03 MOTOR CONTROLLERS - GENERAL

A.

HVAC Contractor shall furnish, for all motor driven equipment furnished by
them, motor controllers appropriate for the equipment, complying with
applicable codes, and complying with these specifications.

All motor control equipment (with exception of variable frequency controllers)
furnished by a single sub-contractor shall be of the same manufacturer.

All motor control equipment shall include a normally closed auxiliary contact to
control motor winding heaters.

2.04 MOTOR CONTROLLERS - ACROSS-THE-LINE START

A.

Motor controllers (starters) shall be of the NEMA type, not IEC, unless
otherwise noted. Overload relays shall be melting alloy type unless otherwise
noted.

Motor controller, not automatically controlled, shall have start-stop push
buttons in cover and shall have pilot light to indicate starter is energized.

Motor controllers, automatically controlled, shall have H-O-A switch in cover
and shall have pilot light to indicate starter is energized.

Starter coils shall operate on 120 VAC. Provide control powered transformer
with secondary fuse for starter operating on 460 volts. For starter operating
on 208 volt system, line-to-neutral may be used for control; provide control
fuse in starter enclosure. Where outside control signal is a voltage signal,
furnish interposing relay.

PART 3 - EXECUTION

Not applicable

END OF SECTION

Section 15250

THERMAL INSULATION

PART 1 - GENERAL

1.01 SECTION INCLUDES

A.

Thermal Insulation and other miscellaneous items if not specifically included
under other Sections of these specifications.

1.02 UNIT PRICES
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A.  No separate payment will be made for Thermal Insulation under tits section.
Include payment in price for work of which tits is a component part.

1.03 REFERENCES CODES AND STANDARDS

A. Refer to the Design Criteria Section and the Basic Division 15 Requirements
Sections.

1.04 SUBMITTALS

A.  Submit under provisions of the project general requirements of tits
specification.

B.  Submit manufacturer’s technical literature and test reports showing certified
capacities.

1.05 QUALITY ASSURANCE

A.  Manufacturers: If they comply with these specifications and requirements,
products of the following manufacturers will be acceptable.

1. Insulation:

Armstrong World Industries, Inc.
Certainteed Corporation

Insulation Materials Corporation of America
Knauf

Manville

Owens/Corning Fiberglass

PABCO

Pittsburgh Corning

S@meoooTy

2. Adhesive/Sealants:

Childers
Foster
Insul-Coustic
MEI

ooow

3. Fitting Covers:

Foster
Fuller-Sealfas
Manville
Knauf/Proto

oaoow

B. Codes and Standards:
1. Fire/Smoke Ratings: Fire and smoke hazard rating as tested by

Procedure ASTM E84, NFPA 225, and UL 723 shall not exceed Flame
Spread 25, Smoke Developed 50:
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a. Insulation products shall have a composite rating (insulation jacket
or facing, and adhesive used to adhere the facing or jacket to the
insulation).

b.  Adhesives, mastics, sealants, tapes, cements, bands, covers, etc.
shall comply with these same ratings.

C. Product containers and shipping cartons shall include labels
indicating compliance with fire/smoke rating requirements.

2. Specifications:

Preformed fiberglass - ASTM C547

Fiberglass Blanket - ASTM C553

Polyisocyanurate board - ASTM

Expanded closed cell elastomeric - ASTM C534
Preformed Calcium silicate block - ASTM C533, Type 1
Cellular glass - ASTM C552

Aluminum jacket - ASTM B209

Vapor barrier jacket - ASTM C1136

Thermal efficiency test method - ASTM C177
Dimensional standard - ASTM C585

T TSae@mooooy

PART 2 - PRODUCTS

2.01 PREFORMED FIBERGLASS INSULATION

A.

General: Insulation material shall be Manville Micro-Lok APT, Owens-Corning
ASJ/ISSL, or Certainteed Snap-On ASJ/SSL preformed glass fiber, pipe
insulation.

Conductivity: Preformed glass fiber pipe insulation shall have an average
thermal conductivity (K factor) not to exceed 0.23 BTU at 75° F mean
temperature and a 850° F temperature limit.

Jacket: The insulation shall include an all purpose jacket consisting of a high
density, white Kraft bonded to aluminum foil and reinforced with fiberglass
yarn. The jacket shall include a longitudinal lap with a pressure sensitive tape
lap sealing system.

2.02 FIBERGLASS BLANKET INSULATION

A.

General: Insulation material shall be Manville R-Series Microlite FSK, Owens-
Corning Type ED100, or Certainteed Type 100 duct wrap 1 pound FSK
flexible glass fiber blanket.

Conductivity: Insulation shall have an average thermal conductivity (K-value)
of no more than 0.31 BTU at 75° F mean temperature and a 250° F
temperature limit.

Jacket: Insulation shall be furnished with a factory applied foil-scrim-Kraft

facing consisting of 0.35 mil aluminum foil reinforced with glass yarn mesh and
laminated to 40 pound chemically treated and fire resistant white Kraft paper.
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2.03

2.04

2.05

2.06

2.07

POLYISOCYANURATE BOARD INSULATION

A.

General: Insulation shall be Trymer #9501, or approved equal, rigid modified
polyisocyanurate cellular plastic insulation board.

Conductivity: Insulation shall have an average thermal conductivity (K-value)
of no more than 0.14 BTU at 75° F mean temperature, and maximum water
absorption of 0.05 Ib. per SF.

ELASTOMERIC INSULATION

A.

B.

ELASTOMERIC PIPE INSULATION

1. General: Insulation shall be Armstrong Armaflex AP or Manville R-180-
FS flexible elastomeric pipe insulation.

2. Conductivity: Insulation shall have a thermal conductivity (K-factor) of
no more than 0.28 BTU at 75° F mean temperature, and a water vapor
permeability of 0.20 perm-inch or less.

ELASTOMERIC SHEET INSULATION

1. General: Insulation shall be Armstrong Armaflex Il or Manville/Rubatex
R-1800-FS flexible elastomeric sheet insulation.

2. Conductivity: Insulation shall have a thermal conductivity (K-factor) of
no more than 0.28 BTU at 75 °F mean temperature, and a water vapor
permeability of 0.20 perm-inch or less.

PREFORMED CALCIUM SILICATE BLOCK INSULATION

A.

General: Insulation shall be similar and approved equal to Manville Thermo-
12, Owens Corning Kaylo AF or Pabco Super Caltemp calcium silicate, non-
asbestos material.

Conductivity: Insulation shall have an average thermal conductivity (K-factor)
not to exceed 0.45 BTU at a mean temperature of 300° F. Insulation materials
shall be suitable for 1200° F service.

CELLULAR GLASS INSULATION

A.

General: Insulation shall be Pittsburg - Corning Foamglas, or approved equal
cellular glass insulation.

Conductivity: Insulation shall have an average thermal conductivity (K-factor)
of no more than 0.35 BTU at 75° F mean temperature, water vapor
permeability of 0.00 perm-in, and moisture absorption of 0.2%.

Copper Pipe: Where used with copper pipe, bore coat cellular glass insulation
with hydrocal B11.

FIBERGLASS INTERNAL DUCT LINER
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General: Duct liner insulation shall be 2 pound density Manville Lina-Coustic
or Owens-Corning Aeroflex fiberglass or Certainteed Ultralite. The liner shall
meet life safety standards as established by NFPA 90A.

Conductivity: Insulation shall have an average thermal conductivity (K-factor)
of no more than 0.26 BTU at 75° F mean temperature.

2.08 HIGH TEMPERATURE BLANKET FIBERGLASS INSULATION

A.

General: Insulation shall be Manville Spin-Glas HTB-23, Owens-Corning TIW
Type I, or approved equal high temperature blanket (1000° F) insulation, 2#
density.

Conductivity: Insulation shall have an average thermal conductivity (K-factor)
of no more than 0.23 BTU at 75° F mean temperature

2.09 HIGH TEMPERATURE CALCIUM SILICATE INSULATION BOARD

A.

General: Insulation shall be Pabco Super Firetemp (SFL) 3" thick rigid
structural grade calcium silicate fireproofing board, designed for continuous
service at temperatures up to 1700° F.

Material must meet and be installed according to the Council of American
Building Officials report No. NER-332 for 0” clearance combustibles.

2.10 PIPE INSULATION ACCESSORIES

A.

Protection Shields: Provide protection shields at all clevis hangers as
required.

Protection Shield Inserts: Where protection shields are used, provide an
insert between the piping and the shield 2” longer and 2” wider than the shield,
having the same thickness and contour as the adjoining insulation. Inserts
shall be minimum 8.5# density, minimum 100 psi compressive strength.

1. Pittsburgh-Corning Foamglas cellular glass
2. Manville Thermo-12 calcium silicate
3. Owens-Corning Kaylo AF calcium silicate

Preformed Fitting insulation/Covers: Fittings, flanges, strainers, unions, and
valves shall be insulated with premolded rigid glass fiber insulation and one
piece preformed PVC covers. Blanket insulation shall not be used for fittings.

1. Manville Zeston 2000
2. Knauf/Proto

3. Fuller-Sealfas

4 Foster Smoke-safe

Banding: Pipe insulation 2" and larger shall be banded with either of the
following:

1. A.J. Gerrard & Company “Steel-Binder” 0.02” thick by %2” wide aluminum
bands or approved equal.
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2. Thomas & Betts “TY-RAP” nylon ties or approved equal.

2.11 ADHESIVE/SEALANTS/COATINGS

A.

Elastomeric Adhesives:

1. Armstrong 520
2. Manville No. 57

Vapor Barrier Coatings: Water based vapor barrier coating for service - 20°F
to 180°F, less than 0.08 perm.

Childers CP-35
Foster 30-80
Insul-Coustic
MEI

PwbdPE

2.12 INSULATION SCHEDULE

A.

General: Insulation thickness shall be at least the minimum value scheduled.
Thickness shall be increased where required to prevent condensation or to
comply with governing energy code requirements.

EQUIPMENT/SYSTEM SURFACE TYPE THICKNESS
1. Piping Systems:
Refrigerant Elastomeric 1"
Condensate (Cooling Coils) Preformed Fiberglass 7
Heating Hot Water 2” & smaller (above grade) Preformed Fiberglass 1"

Heating Hot Water 2-¥2 & larger (above grade) Preformed Fiberglass 1-%"
Heating Hot Water 2” & smaller (below Cellular Glass 1"

grade)

Heating Hot Water 2" & smaller (below Cellular Glass 1"

grade)

Heating Hot Water 2-% & larger (above Cellular Glass 1"

grade)
Domestic Cold Water 2-%2" and smaller

(exposed to freezing) Preformed Fiberglass 1-%"
Floor Drain/Hub Drain Piping *** Preformed Fiberglass "
Floor Drain/Hub Drain Traps, Bodies *** Fiberglass Blanket 1-%"
All other pipe exposed to freezing temperature

Preformed Fiberglass 1-%"

2. Equipment (Non-Factory Insulated):
Air Distribution Devices (in plenums having

ducted return air) Fiberglass Blanket 1-v%"
3. Ductwork:
Conditioned Supply Air Fiberglass Blanket 1-%"
Unconditioned Outside Air Fiberglass Blanket 1-%"
Outside Air Intake Plenums Fiberglass Blanket 1-1%"
Rigid Round and Flexible Supply Air not

Factory Insulated Fiberglass Blanket 1-%%"
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Return Air Fiberglass Blanket

Toilet Exhaust 20 ft. upstream of fan *

Fiberglass Duct Liner

All other toilet and relief exhaust Uninsulated

*Where located in air conditioned spaces and plenums only.
**Where located in non-air conditioned spaces and plenums only.
***Systems that receive cooling coil condensate or refrigerated drinking water only.

PART 3 - EXECUTION

3.01

INSTALLATION
A.  GENERAL
1. Install thermal insulation on clean, dry surfaces after all leakage testing

and inspection is completed. Any leaking equipment shall be brought to
the attention of the Contractor who shall cause these conditions to be
corrected. Thermal insulation installation shall be in strict accordance
with these specifications, the Midwest Insulation Contractors Association
(MICA) Commercial and Industrial Insulation Standards, recognized
industry practice, and the manufacturer’s printed installation instructions.
Where there is evidence of vapor stop failure or “wet” insulation after
installation, the insulation shall be removed, and the surface shall be
cleaned, dried, and properly reinsulated.

The insulation shall be handled and applied in a manner that will not
adversely affect its structural, insulating, or vapor permeability
properties.

PIPING

1.

Condensate Drains: Condensate drain lines from floor mounted air
handling unit cooling coils located in return air plenums require
insulation in accordance with local codes.

Drain Bodies: The substitution of ductwrap insulation for piping
insulation is prohibited except on drain bodies.

Miscellaneous Valves and Fittings: All valve operators, “Pete’s Plugs”,
drain valves, meter and gauge fittings, and other items, which must
protrude through the pipe insulation shall be suitably insulated with
removable insulation caps. Bevel and seal insulation and joints at
removable caps. Chilled water riser support plates shall be suitably
insulated.

Protection Shield Inserts: Protection shield insert blocking shall be
thoroughly vapor sealed and finished to match pipe insulation.
Preformed Fitting Insulation Covers: An approved vapor retarder mastic
compatible with the insulation cover shall be applied around the edges
of the adjoining pipe insulation and on the fitting cover overlap seam.
The fitting cover shall then be applied and shall be secured with
pressure sensitive 1-%2" wide, 10 mil PVC tape along the throat seam
and the circumferential edges overlapping itself 2" on the downward
side.

Installation of Preformed Fiberglass Insulation:
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a. Longitudinal and Butt Joint Vapor Seal: Longitudinal self sealing
laps and butt joint 3" wide self sealing strips of the insulation
jacket shall be further sealed by applying one coat of fire resistant
vapor barrier coating over the entire joint surface. Longitudinal
joints on insulation systems utilizing dual factory applied adhesive
strips, such as Owens-Corning SSL I, need not be further sealed
as required above.

b. Butt joint Vapor Stop/Seal: Provide an isolating vapor stop
between pipe insulation jacket and the pipe at butt joints of
insulation at fittings, flanges, valves, hangers and at 21 foot
intervals on continuous runs using vapor barrier coating. Extend
the vapor barrier coating 2” along the insulation jacket, across the
face of the insulation, and 4” along the pipe.

Installation of Elastomeric Pipe Insulation: Insulation shall be installed in
continuous lengths over piping and glued with adhesive at butt joints.
Horizontal suspended piping shall be provided with protection shields at
hangers. Coat all elastomeric insulation exposed to view or ultra-violet
light with two coats of vinyl finish compound (Armstrong WB, Rubatex
374).

C. EQUIPMENT

1.

Installation of Elastomeric Sheet Insulation: Flexible elastomeric sheet
insulation shall be glued directly to equipment contoured surfaces using
elastomeric adhesive for surface attachment and butt joint sealant.
Adhesive shall be applied over the entire surface to be insulated.

Insulation shall be applied to equipment such that equipment may be

disassembled and maintained without damaging insulation. Insulation

shall be finished with two coats of the manufacturer's recommended
finish compound vinyl-lacquer, or approved equal.

Pumps:

a. Insulation board shall be constructed into a box configuration
covering the upper and lower sections of the split case pump
casing in such a manner as to allow removal of the upper section
without destroying the insulation.

b. The upper section shall overlap and be secured to the lower
section using ¥2" stainless steel band(s) with adjustable fasteners.

C. The exposed surfaces of the insulation shall be covered with
canvas and finished with two coats of vapor barrier coating over
the entire surface.

d. The interior area of the insulation box shall be filled with fiberglass
blanket insulation, insuring that the surface area of the pump
casing is covered.

D. DUCTWORK

1.

Ductwork Fiberglass Blanket Insulation (Indoors):

a. Insulation shall be but slightly longer than circumference of duct to
insure full thickness at the corner.

b.  All insulation shall be applied with edges tightly stitched with
staples on 3" centers.
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C. The insulation shall be additionally secured to the bottom of all
square ducts 24" or wider by means of welded pins and speed
clips on 12" centers.

d. The vapor barrier facing shall be thoroughly sealed at joints, cuts,
tears and where the pins have pierced through the vapor barrier
with 3” pressure sensitive aluminum foil vapor barrier tape or one
coat of vapor barrier coating reinforced with 20 x 20 glass cloth.

END OF SECTION
Section 15300

MECHANICAL, HVAC AIR DISTRIBUTION SYSTEM

PART 1 - GENERAL

1.01 GENERAL

A.

All provisions of Mechanical General Requirements, Section 15000, apply.

PART 2 - PRODUCTS

2.01 DUCTWORK, RIGID

A.

Furnish and install ductwork complying with Sheet Metal and Air Conditioning
Contractor's National Association (SMACNA) manual complete with
necessary appurtenances. Prepare and submit Shop Drawings of ductwork
systems indicating elevation of ductwork with respect to structure. Utilize
Shop Drawings to plan offsets, etc.

Sheet metal shall be galvanized, “Softite” as manufactured by Wheeling or
Armco or equal. Longitudinal seams in rectangular ducts shall be double
locked and hammered flat. Duct systems shall be made airtight in accordance
with SMACNA Balancing Manual.

Turning vanes shall be installed in non-radius turns greater than 30 degrees.

Splitters where indicated shall be constructed of 16 gauge galvanized steel
secured to a square operating rod of adequate cross-section to prevent
distortion. Splitter shall be minimum of 1-%% times width of narrow split.
Provide sheet metal sleeves where splitters occur in acoustic lined ductwork.

Where branch take-offs are indicated, furnish and install Tuttle and Bailey
“Vectrol”, Titus AG-45 with #3 controller, or equal.

Where ductwork is concealed, splitters and branch take-offs shall be equipped
with No. 315 Young Regulator Operator, or equal, with chrome plated cover
set flush with ceiling and located so as to avoid conflict with light fixtures.
Where ductwork is exposed or above accessible ceiling they shall be
equipped with locking type quadrants.
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Furnish and install manual volume dampers where shown on Drawings.
Damper blades shall be constructed of minimum 16 gauge galvanized sheet
metal securely fastened to square operating rod.

Where structure, ductwork, conduit, piping, or other items are visible in plenum
space through return air grills, these items shall be painted or otherwise
concealed to the satisfaction of the Engineer.

Verify compatibility of grilles, diffusers, registers, louvers to type of walls or
ceilings called for on Architectural Plans. Install recessed devices so no gap
is left between device and surface. Install device square with room walls
unless otherwise noted.

Louvers installed in exterior walls shall be made weather-tight; properly flash
device to walls with flashing compatible with wall material and construction.

2.02 FIRE DAMPERS

A.

Furnish and install at locations shown on plans, indicated on schedules, or
required by Code, fire dampers constructed, tested, and labeled in
accordance with UL Standard 555. Fire dampers shall have a 1-% hour UL
classification where installed in walls, partitions, or floors having a fire
resistance rating of more than two hours but less than three hours as indicated
on Architectural Plans. Fire dampers in walls, partitions, and floors rated three
hours or more shall have a three hour UL classification. All fire dampers shall
have a 212° F fusible link unless otherwise noted.

Fire dampers used for protection of ceiling openings shall be specifically
classified as a ceiling fire damper.

Fire dampers shall be equipped for vertical or horizontal installation as
required by the location shown. Fire dampers shall be installed using steel
sleeves, angles, and other materials and practices required to comply with
NFPA, SMACNA, and manufacturer’s installation requirements, and to provide
an installation substantially equal to conditions under which damper was
tested at UL. Fire dampers shall be accessible for resetting and replacement
of fusible link through an access door. Exposed access doors shall be
architecturally compatible with wall or partition in which it is mounted.

Fire dampers in the open position shall not significantly impede air flow and,
generally, shall not exceed 0.05 inches w.c. pressure drop at air flows
indicated on plans. Submittal literature shall include performance data in
accordance with AMCA Standard 500.

2.03 FILTERS

A.

B.

Provide filters in air handling units and elsewhere where called for.

Unless otherwise indicated on the Plans, the air filters shall be commercial
grade cleanable panel type filters having minimum arrestances as follows:

1. 1 %" thick - 60 - 65%
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C. Allfilters shall be 1 %2” thick unless otherwise noted.

D.  Filters shall be American Air Filter type HV-2.

E. Filters shall be installed in system prior to initial operation of air moving
equipment. Operation without filters installed shall mandate cleaning of coils
and duct prior to acceptance.

F. Install clean set of filters at time of final acceptance. Leave one complete set
of filters, labeled to indicate location of use, on the job site for future
installation by Owner.

PART 3 - EXECUTION
Not applicable.
END OF SECTION
Section 15320

MECHANICAL, HVAC TESTING, ADJUSTING, BALANCE

PART 1 - GENERAL
1.01 GENERAL

A.  All provisions of HYAC General Requirements, Section 15000, apply.
1.02 QUALIFICATION OF THE TAB CONTRACTOR

A. The proposed Testing and Air Balancing Contractor (TAB), in order to be
candidates for final selection by the Engineer, shall possess the following:

1. Be independent of any HVAC Contractor and show proof of a minimum
of five (5) years experience in air distribution balancing.

2. Have the necessary test equipment to properly perform balancing.

3. Have a competent staff of Engineers and Technicians and, as a
minimum, have at least one supervising engineer, currently registered in
a U.S. State, who will oversee collection of data, analyze data,
recommend adjustments, and prepare the final report.

B. The HVAC Contractor shall assure that the TAB Contractor meets the same

insurance requirements as the HVAC Contractor either by inclusion under the
HVAC Contractor’s coverage or by separate coverage.

PART 2 - PRODUCTS

Not applicable.
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PART 3 - EXECUTION

3.01 AIR BALANCING AND TESTING

A.

Contractor shall obtain, at its expense, the services of an independent Testing
and Air Balancing Contractor (TAB) who shall make final balance adjustments
on the system and shall prepare and submit a written TAB balance report.
The HVAC Contractor shall submit the names of at least two (2) qualified TAB
Contractors for final selection by the Engineer. See 1.02 above.

The HVAC Contractor shall make any changes in the sheaves, belts,
dampers, valves, deviations, etc., required for correct balance as required by
the TAB Contractor, at no additional cost to the Owner.

In order that all systems may be properly tested, balanced, and adjusted as
required herein by these specifications, the HVAC Contractor shall operate the
system for the length of time necessary to properly verify completion and
readiness for TAB. Tits length of time shall be acceptable to the Engineer.

The plans and specifications have indicated dampers and miscellaneous
adjustment devices for the purpose of adjustment to obtain optimum operating
conditions, and it shall be the responsibility of the HVAC Contractor to install
these devices in a manner that will leave them accessible and readily
adjustable. Should any such device not be readily accessible, the HVAC
Contractor shall provide access to said device. Also, any malfunction
encountered by the TAB Contractor and reported to the HVAC Contractor,
General Contractor, or the Construction Inspector, shall be corrected by the
HVAC Contractor immediately so the testing and balancing work can proceed.

3.02 PRELIMINARY REVIEW BY TAB CONTRACTOR

A.

The HVAC Contractor shall, prior to installation of any piping or ductwork,
submit a set of plans to the selected TAB Contractor, who shall review the
plans and provide comments concerning any additional dampers, adjustment,
or test points, which he believes necessary for proper air balance of the
project. These comments will be submitted through the submittal procedure
previously detailed.

3.03 REPORTING DOCUMENTATION

A.

TAB contractor shall furnish for owner’s use one copy of all testing and
balancing reports within one week of performing work. Additional copies of
reports as required by the specifications for operation and maintenance
manuals shall be furnished by the TAB contractor.
END OF SECTION
Section 15400

MECHANICAL, HVAC CONTROLS

PART 1 - GENERAL
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1.01 GENERAL

A.  All provisions of HYAC General Requirements, Section 15000, apply.

PART 2 - PRODUCTS
2.01 CONTROLS
A. Provide, for each air conditioning system, a low voltage programmable
thermostat, automatic changeover, cooling, heating, fan on auto. Provide
single or two stage for heating or cooling as indicated on the Drawings.
Thermostats shall be Honeywell chronotherm 11l or approved equal.
B.  All HVAC control wiring to be in conduit. Electrical Contractor to furnish outlet
box and conduit between air handling unit and compressor/condenser unit.
Conduit to contain pull wire. HVAC Contractor to install and connect all low
voltage wiring.

C. Coordinate with Electrical Contractor for proper location of boxes and conduit
attachment equipment.

D. Exposed control wiring at units, strapped to piping, or any other location will
not be accepted.

E. Control sequence to be as described on the Drawings.

PART 3 - EXECUTION
Not applicable.
END OF SECTION
Section 15800

MECHANICAL, INSULATION

PART 1 - GENERAL
1.01 GENERAL

A.  All provisions of Mechanical General Requirements Section apply.

PART 2 - PRODUCTS
2.01 DUCT INSULATION

A.  All supply and return air ducts will be insulated unless otherwise noted or
specified. All sheet metal ducts shall be externally insulated with duct wrap;
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use tight cloth finish around external insulation for painting by others in area
exposed to view.

Insulation shall be firmly butted at all joints with maximum allowable
compression of 25%. All seams shall overlap a minimum of 2" and be finished
with appropriate pressure sensitive tape with acrylic adhesive approved by
SMACNA.

Installed thickness shall be as follows:

1. Supply
a. In Return Air Plenum- 2"
b. Not in Return Air Plenum 2"
2. Return
a. In Return Air Plenum- 2"

b. Not in Return Air Plenum 2"

Unless otherwise specified lining material shall be as manufactured by
Certain-Teed, Knauf, Owens-Corning, Manville, or approved equal.

2.02 PIPE INSULATION

A.

Insulate all chilled water piping, all interior condensate lines not in mechanical
rooms equipped with floor drains, and all water piping installed by tits
contractor as exposed to outside temperatures, as follows:

1. Chilled water piping: Insulate with Armstrong Fiberglass Insulation, 34"
wall thickness.

2. Condensate lines in return air plenums as described above: Insulate
with Armstrong Armaflex 2000, %" wall thickness.

3. Condensate lines not in return air plenum and as described above:
Insulate with Armstrong Armaflex 2000, ¥%4” wall thickness.

4, Domestic Water piping exposed to outside temperatures: Insulate with
Armstrong Armaflex AP, %" wall thickness.

Equivalent insulations by other manufacturers, meeting these specifications
will be considered. Insulations shall be unicellular foamed elastomeric rubber
meeting ASTM C534 and ASTM D-1056-SBE-41. Insulate for use in return air
plenums shall, in addition, have flame spread rating of 25 or less and a smoke
developed rating of 50 or less as tested by ASTM E-84-75.

Insulation shall be installed per manufacturer’s published procedures including
the use of the recommended adhesive.

Exposed insulation, both inside and outside shall be finished with two coats of
vinyl lacquer per manufacturer’s published procedures.

Insulated piping shall be supported with appropriate hangers as elsewhere
specified.
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PART 3 - EXECUTION
Not applicable

END OF SECTION

5.0 DRAWINGS:
5.1 Structural drawings seen below beginning on page 134 of 168

A PDF version of the Structural Drawings can also be viewed on the following web Link
https://purchasing.houstontx.gov/buyer/BidDocumentManager.aspx?id=C23654
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CONSTRUCTION DOCUMENTS

FOR

PROPOSED PRIVATE PAVING REPAIR, SANITARY SEWER
SYSTEM, WATER DISTRIBUTION AND STORM SEWER
SYSTEM TO SERVE A FIRE STATION

FOR

FIRE STATION No. 20
(PHASE 2)

6902 NAVIGATION BOULEVARD
HOUSTON, HARRIS COUNTY, TEXAS

PROPOSED BY:
CITY OF HOUSTON GENERAL SERVICES

DATE: MARCH 2010 JOB NO: 0809-2820

SHEET INDEX
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A PDF version of the Structural Drawings can also be viewed on the following web Link

aspx?id=C23654

https://[purchasing.houstontx.gov/buyer/BidDocumentManager
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SECTION C
BUILDING WAGE SCALE

A PDF version of tits Building Wage Scale can be viewed on the following web link
https://purchasing.houstontx.gov/buyer/BidDocumentManager.aspx?id=C23654

GENERAL CONDITIONS

A PDF version of the General Conditions can be viewed on the following web link:
https://purchasing.houstontx.gov/buyer/BidDocumentManager.aspx?id=C23654

Document 00800

SUPPLEMENTARY CONDITIONS

The following Paragraphs amend and supplement the 2005 edition of General Conditions.
Unaltered portions of General Conditions remain in effect.

ARTICLE 3 - THE CONTRACTOR
3.5 LABOR: Insert the following Paragraph 3.5.3.1.1.

3.5.3.1.1 Contractor shall make good faith efforts to comply with the City
ordinances regarding Minority and Women Business Enterprises
(MWBE) and Persons with Disabilities Business Enterprises (PDBE)
participation goals which are as follows:
.1 the MWBE goal is 0 percent, and

.2 the PDBE goal is 0 percent.

3.28 CONTRACTOR DEBT

3.28.1 IF CONTRACTOR, AT ANY TIME DURING THE TERM OF TITS
AGREEMENT, INCURS A DEBT, AS THE WORD IS DEFINED IN
SECTION 15-122 OF THE HOUSTON CITY CODE OF ORDINANCES,
IT SHALL IMMEDIATELY NOTIFY CITY CONTROLLER IN WRITING.
IF CITY CONTROLLER BECOMES AWARE THAT CONTRACTOR
HAS INCURRED A DEBT, IT SHALL IMMEDIATELY NOTIFY
CONTRACTOR IN WRITING. IF CONTRACTOR DOES NOT PAY
THE DEBT WITHIN 30 DAYS OF EITHER SUCH NOTIFICATION,
CITY CONTROLLER MAY DEDUCT FUNDS IN AN AMOUNT EQUAL
TO THE DEBT FROM ANY PAYMENTS OWED TO CONTRACTOR
UNDER TITS AGREEMENT, AND CONTRACTOR WAIVES ANY
RECOURSE THEREFORE.

ARTICLE 8 - TIME

8.1 PROGRESS AND COMPLETION: Delete Paragraph 8.1.6. and
replace with the following 8.1.6.
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8.1.6.1 Contractor shall credit the City by Change Order for inspection services
for overtime work or work performed on Sundays or Legal Holidays.
The amount Contractor credits the City will be $50.00 per hour per
inspector for inspection services.

ARTICLE 9 - PAYMENTS AND COMPLETION

9.1 UNIT PRICE WORK: Delete Section 9.1 in its entirety and insert the
following Section 9.1.

9.1 References to Unit Prices in individual Specification sections are not
applicable to the Contract. Include payment for portions of the Work
required by these sections in the Stipulated Price for the Contract.

9.12 LIQUIDATED DAMAGES: Insert the following Paragraph 9.12.1.1.

9.12.1.1 The amount of liquidated damages provided in General
Conditions Paragraph 9.12.1payable by Contractor or Surety for
each and every day of delay beyond Contract Time, are $1,000.00

per day.

ARTICLE 11 - INSURANCE AND BONDS

11.2 INSURANCE TO BE PROVIDED BY CONTRACTOR: Delete
Paragraph 11.2.8. and replace with the following 11.2.8.

11.2.1.4 Contractor shall provide Owners and Contractor's Protective Liability
Insurance only if the contractor’s bid price is equal to or greater than
$100,000.00.

11.2.8 Endorsement of Primary Insurance: Each policy except Workers'
Compensation Insurance must contain an endorsement that the policy
is primary insurance to any other insurance available to additional
insured with respect to claims arising under the Contract.
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CITY OF HOUSTON -- BIDDER’S BOND

(Must be in an amount at least 10% of the bid. If the bid is upon alternates tits bond must be for at
least 10% of the highest amount for which the bidder offers to do any or all the work bid upon.)

THE STATE OF TEXAS 8§
8 KNOW ALL MEN BY
THESE PRESENTS:
COUNTY OF HARRIS §
THAT WE, as principal and the

other subscriber hereto as Surety, do hereby acknowledge ourselves to be held and firmly bound
to the City of Houston, a  municipal corporation in the sum of
$ Dollars ($ ).

The condition of tits obligation is that: ---

WHEREAS, the said principal is submitting to the City of Houston its or its bid for the
doing for the City of Houston of certain work and construction of which the following is a brief
description, to-wit: ---

Bid No. S50-C23654
Facility Improvements at Fire Station No. 20 (Phase 2)

in accordance with the plans and specifications for such work upon which such bid is made, to
which plans and specifications reference is made for a more full description of the work and
construction referred to.

NOW, THEREFORE, if the said bidder is awarded the contract for such work, the said
bidder will, within the time provided in the specifications, enter into a contract with the City
therefore upon the form and to the purpose and intent provided in the specifications, will furnish
insurance as required in the specifications and will furnish a good and sufficient construction
surety bond executed by said bidder and one corporate surety organized under the laws of the
State of Texas or authorized to do business in the State of Texas and having a fully paid up
capital stock of not less than $100,000.00 and duly licensed and qualified by the Board of
Insurance Commissioners of the State of Texas, which bond shall be for an amount equal to 100
percent of the contract price and shall be conditioned in accordance with the requirements stated
in the specifications upon which such bid is being submitted.

In the event said bidder is unable or fails to execute said contract for the work proposed
to be done, is unable or fails to furnish insurance as specified or is unable or fails to furnish said
construction bond in the amount and condition as aforesaid, the undersigned principal and surety
shall be liable to said City of Houston for the full amount of tits obligation which is here and now
agreed upon and admitted as the amount of the damages which will be suffered by the City of
Houston on account of the failure of such bidder to so comply with the terms of tits bid.

Executed tits day of , A.D. 2008.

PRINCIPAL

By

By,

Surety
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ONE-YEAR MAINTENANCE BOND

THAT WE, , as Principal,
hereinafter called Contractor, and the other subscriber hereto,
as Surety, do hereby acknowledge ourselves to be held and firmly bound to the C|ty of
Houston, a municipal corporation, in the sum of $ , for the payment of
which sum well and truly to be made to the City of Houston and its successors, the said
Contractor and Surety do bind themselves, their heirs, executors, administrators, successors,
jointly and severally.

THE CONDITIONS OF TITS OBLIGATION ARE SUCH THAT:

WHEREAS, the Contractor has on or about tits day executed a Contract in writing with
the City of Houston for

all of such work to be done as set out in full in said Contract documents therein referred to
and adopted by the City Council, all of which are made a part of tits instrument as fully and
completely as if set out in full herein.

NOW THEREFORE, if the said Contractor shall comply with the provisions of
Paragraph 11.5.1 of the General Conditions, and correct work not in accordance with the
Contract documents discovered within the established one-year period, then tits obligation
shall become null and void, and shall be of no further force and effect; otherwise, the same is
to remain in full force and effect.

Notices required or permitted hereunder shall be in writing and shall be deemed
delivered when actually received or, if earlier, on the third day following deposit in a United
States Postal Service post office or receptacle, with proper postage affixed (certified mail,
return receipt requested), addressed to the respective other party at the address prescribed
in the Contract documents, or at such other address as the receiving party may hereafter
prescribe by written notice to the sending party.

IN WITNESS THEREOF, the said Contractor and Surety have signed and sealed tits

instrument on the respective dates written below their signatures and have attached current
Power of Attorney.
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ATTEST, SEAL: (if a corporation)
WITNESS: (if not a corporation)

By:

Name:
Title:

ATTEST/SURETY WITNESS:

(SEAL)

By:

Name:
Title:
Date:

Name of Contractor

By:

Name:
Title:
Date:

Full Name of Surety

Address of Surety for Notice

Telephone Number of Surety

By:

Name:
Title: Attorney-in-Fact
Date:

Tits Ordinance or Contract has been reviewed as to form by the undersigned legal
assistant and have been found to meet established Legal Department criteria. The
Legal Department has not reviewed the content of these documents.

Legal Assistant

Date
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PERFORMANCE BOND

THAT WE, , as Principal,
(the “Contractor”), and the other subscriber hereto,
as Surety, do hereby acknowledge ourselves to be held and firmly bound to the Clty of
Houston (the “City”), a municipal corporation, in the penal sum of $ for the
payment of which sum, well and truly to be made to the City, its successors and assigns,
Contractor and Surety do bind themselves, their heirs, executors, administrators, successors
and assigns, jointly and severally.

THE CONDITIONS OF TITS OBLIGATION ARE SUCH THAT:

WHEREAS, the Contractor has on or about tits day executed a Contract in writing with
the City for

all of such work to be done as set out in full in said Contract documents therein referred to
and adopted by the City Council, all of which are made a part of tits instrument as fully and
completely as if set out in full herein.

NOW THEREFORE, if the said Contractor shall faithfully and strictly perform the
Contract in all its terms, provisions, and stipulations in accordance with its true meaning and
effect, and in accordance with the Contract documents referred to therein and shall comply
strictly with each and every provision of the Contract and with tits Bond, then tits obligation
shall become null and void and shall have no further force and effect; otherwise the same is
to remain in full force and effect. Should the Contractor fail to faithfully and strictly perform
the Contract in all its terms, including but not limited to the indemnifications thereunder, the
Surety shall be liable for all damages, losses, expenses and liabilities that the City may suffer
in consequence thereof, as more fully set forth herein.

It is further understood and agreed that the Surety does hereby relieve the City or its
representatives from the exercise of any diligence whatever in securing compliance on the
part of the Contractor with the terms of the Contract, and the Surety agrees that it shall be
bound to take notice of and shall be held to have knowledge of all acts or omissions of the
Contractor in all matters pertaining to the Contract. The Surety understands and agrees that
the provision in the Contract that the City will retain certain amounts due the Contractor until
the expiration of 30 days from the acceptance of the Work is intended for the City's benefit,
and the City will have the right to pay or withhold such retained amounts or any other amount
owing under the Contract without changing or affecting the liability of the Surety hereon in
any degree.

It is further expressly agreed by Surety that the City or its representatives are at liberty at
any time, without notice to the Surety, to make any change in the Contract documents and in
the Work to be done hereunder, as provided in the Contract, and in the terms and conditions
thereof, or to make any change in, addition to, or deduction from the Work to be done
hereunder; and that such changes, if made, shall not in any way vitiate the obligation in tits
Bond and undertaking or release the Surety there from.
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It is further expressly agreed and understood that the Contractor and Surety will fully
indemnify and save harmless the City from any liability, loss, cost, expense, or damage
arising

out of Contractor’s performance of the Contract.

If the City gives Surety notice of Contractor’s default, Surety shall, within 45 days, take
one of the following actions:

1. Arrange for Contractor, with consent of the City, to perform and complete the
Contract; or

2. Take over and assume completion of the Contract itself, through its agents or
through independent contractors, and become entitled to the payment of the
balance of the Contract Price.

If the Surety fails to take either of the actions set out above, it shall be deemed to have
waived its right to perform and complete the Contract and receive payment of the balance of
the Contract Price and the City shall be entitled to enforce any remedies available at law,
including but not limited to completing the Contract itself and recovering any cost in excess of
the Original Contract Price from the Surety.

Tits Bond and all obligations created hereunder shall be performable in Harris County,
Texas. Tits Bond is given in compliance with the provisions of Chapter 2253, Texas
Government Code, as amended, which is incorporated herein by tits reference.

Notices required or permitted hereunder shall be in writing and shall be deemed
delivered when actually received or, if earlier, on the third day following deposit in a United
States Postal Service post office or receptacle, with proper postage affixed (certified mail,
return receipt requested), addressed to the respective other Party at the address prescribed
in the Contract documents, or at such other address as the receiving party may hereafter
prescribe by written notice to the sending party.
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EXECUTED in multiple originals tits

ATTEST/SEAL: (if a corporation)
WITNESS: (if not corporation)

day of , 20

(Name of Principal)

(Address of Principal)

By: By:
Name: Name:
Title: Title:
Date: Date:
ATTEST/SEAL
SURETY WITNESS:
(Name of Surety)
(Address of Surety)
By: By:
Name: Name:
Title: Title:
Date: Date:
REVIEWED:

Tits Bond has been reviewed as to form by the undersigned Paralegal and has been found to

meet established Legal Department criteria.

Date

Paralegal
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STATUTORY PAYMENT BOND

THAT WE, , as Principal,
hereinafter called Contractor and the other subscriber hereto,
as Surety, do hereby acknowledge ourselves to be held and firmly bound unto the City of Houston, a
municipal corporation, in the sum of $ for the payment of which sum, well and truly
to be made to the City of Houston, and its successors, the said Contractor and Surety do bind
themselves, their heirs, executors, administrators, successors, jointly and severally.

THE CONDITIONS OF TITS OBLIGATION ARE SUCH THAT:

WHEREAS, the Contractor has on or about tits day executed a contract in writing with the City
of Houston for

all of such work to be done as set out in full in said Contract documents therein referred to and
adopted by the City Council, all of which are made a part of tits instrument as fully and completely as
if set out in full herein;

NOW, THEREFORE, if the said Contractor shall pay all claimants supplying labor and
materials to him or a Subcontractor in the prosecution of the Work provided for in the Contract, then,
tits obligation shall be void; otherwise the same is to remain in full force and effect;

PROVIDED HOWEVER, that tits Bond is executed pursuant to the provisions of Chapter 2253,
Texas Government Code, as amended, and all liabilities on tits Bond shall be determined in
accordance with the provisions of said Article to the same extent as if it were copied at length herein.

IN WITNESS THEREOF, the said Contractor and Surety have signed and sealed tits
instrument on the respective dates written below their signatures and have attached current Power of
Attorney.
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ATTEST, SEAL.: (if a corporation)

WITNESS: (if not a corporation) Name of Contractor
By: By:
Name: Name:
Title: Title:
Date:
ATTEST/SURETY WITNESS:
Full Name of Surety
(SEAL)
Address of Surety for Notice
Telephone Number of Surety
By: By:
Name: Name:
Title: Title: Attorney-in-Fact
Date: Date:

Tits Ordinance or Contract has been reviewed as to form by the undersigned legal assistant
and have been found to meet established Legal Department criteria. The Legal Department
has not reviewed the content of these documents.

Legal Assistant Date
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