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SECTION 01 3000
SUBMITTALS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. This Section includes administrative and procedural requirements for submittals required for
performance of the Work, including the following:

1. Contractor's Construction Schedule.
2.  Shop Drawings.
3. Product Data.
4. Samples.
5. Daily Construction Reports.
B. Administrative Submittals: Refer to other Division 1 Sections and other rac s for
requirements for Administrative Submittals. Such submittals includegbut a t i , the
following:

1.  Permits.

2.  Applications for Payment.

3. Performance and Payment Bonds.
4. Insurance Certificates.
5.
R
1.

List of Subcontractors.

C. elated Sections: The following sections contai
Section 01 3100 - "Coordination" specifies
submittal of required coordination drawings.

2. Section 01 4200 - "Quality Contro dibements for submittal of inspection and

test reports.
1.02 DEFINITIONS
A. Coordination Drawings show

egration of different construction elements
or installation to fit in the space provided or to

rawings is specified in Section 01 3100 - "Coordination" and
iously shown in detail on Shop Drawings or Product Data.

dinate preparation and processing of submittals with performance of
es. Transmit each submittal sufficiently in advance of performance of

rocessing: To avoid the need to delay installation as a result of the time required to
ess submittals, allow sufficient time for submittal review, including time for

Allow two (2) weeks for initial review. Allow additional time if the Architect must delay
processing to permit coordination with subsequent submittals.

b. If an intermediate submittal is necessary, process the same as the initial submittal.

c. Allow two (2) weeks for reprocessing each submittal.

d. No extension of Contract Time will be authorized because of failure to transmit
submittals to the Architect sufficiently in advance of the work to permit processing.

B. Submittal Transmittal: Package each submittal appropriately for handling. Transmit each
submittal from the Contractor to the Architect using a transmittal form, including Job Name,
Specification Section Number and Required Lead-Time. The Architect will not accept submittals
received from sources other than the Contractor.
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1.04 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Submit five (5) copies of the Construction Schedule, broken down by trade or material, to the
Architect for approval prior to the first Application for Payment. Schedule shall be by CPM or
bar graph type, and shall show proposed starting and completion dates for each trade and
activity for the work. Submit five (5) copies of the updated schedule at each Application for
Payment review to the Architect.

1. Within each time bar, indicate estimated completion percentage in 10 percent increments.
As work progresses, place a contrasting mark in each bar to indicate Actual Completion.

B. Submit completed Construction Schedule to Architect no later than 20 calendar d ter the
date established for "Notice to Proceed", and update monthly during constructi
current schedule with each Application for Payment.

C. Distribution: Following response to the initial submittal, print and distrib
Architect, Owner, Subcontractors and other parties required to comply wi
Post copies in the Project Meeting Room and temporary field officg

D. Submit completed material delivery schedule to the Architect
after the "Notice to Proceed". |dentify material critical to the pre

oject and those
s for submittal,
order and delivery of such material.

1.05 SHOP DRAWING SUBMITTAL SCHEDULE
A. After development and acceptance of the Contrg truction Schedule, prepare a

1.06 SHOP DRAWINGS (SUBMITTALS)

A. Submit newly prepared information dr|
indicate deviations from the Con
copy standard information as
without specific reference t

b not reproduce Contract Documents or
ings. Standard information prepared
Shop Drawing.

d installation drawings, setting diagrams, schedules,
. Include the following information:

oler charts, roughing-in diagrams and templates, standard wiring diagrams, and
nce curves.

manufacturer's installation instructions and warranty literature shall be provided for all
roducts at time of Shop Drawing submittal. However, this submission shall not relieve the
ntractor's duty to assemble warranty manuals and installation literature at the end of the
project. Refer to Section 01 7700 - "Closeout Procedures".

1.08 SAMPLES

A. Submit full-size, fully fabricated Samples cured and finished as specified and physically identical
with the material or product proposed. Samples include partial sections of manufactured or
fabricated components, cuts or containers of materials, color range sets, and swatches showing
color, texture and pattern.

1. Submit samples for review of size, kind, finish, color, pattern and texture. Submit samples
for a final check of these characteristics with other elements and a comparison of these
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characteristics between the final submittal and the actual component as delivered and

installed.

a. Where variation in color, pattern, texture or other characteristic is inherent in the
material or product represented, submit at least three (3) multiple units that show
approximate limits of the variations.

2. Maintain sets of Samples, as returned, at the project site, for quality comparisons
throughout the course of construction.

1.09 ARCHITECT'S ACTION

A. Except for submittals for the record or information, where action and return is requi
Architect will review each submittal, mark to indicate action taken, and return.
1.  Compliance with specified characteristics is the Contractor's responsibj

1. Final Unrestricted Release: When the Architect marks a submitta aken",
the work covered by the submittal may proceed provided it g0 5 Wi irements of
the Contract Documents. w

2 Final-but-Restricted Release: When the Architect marks a%8ub

L e Corrections
Noted", the work covered by the submittal may proceed provided mplies with notations
)0

3. Returned for Resubmittal: When the Archite 3
Resubmit" do not proceed with work coverg @
9, e

a submittal "Rejected", "Revise and
bmittal, including purchasing,
fabrication, delivery or other activity. Revi y submittal according to the
notations; resubmit without delay. Repeat i g€Ssary to obtain different action mark.
a. Do not use, or allow others to it arked "Rejected", "Revise and

2 Whieke work is in progress.

action.
1.10 DAILY CONSTRUCTION REP

ecording the following information concerning events at
s to the Owner by 4:30pm the following day.

quests of governing authorities.
ected, disconnected.

END OF SECTION
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SECTION 01 3100
COORDINATION
PART 1 GENERAL
1.01 GENERAL COORDINATION PROVISIONS

A. Carefully study and compare Contract Documents before proceeding with fabrication and
installation of work. Promptly advise Architect of any error, inconsistency, omission or apparent
discrepancy discovered.

B. Allot time in construction scheduling for liaison with Architect; establish procedures handling

C. If Architect is able to respond to a Request for Information (RFI), by making €
to Drawing sheet of Specification section, Contractor shall reimburse O

D. Coordinate work of various specification sections having interdepe
installation, connection and operation.

1.02 SUMMARY

A. This section includes administrative and supervisory requirements
construction operations including, but not necessarily limited to, the
1. General project coordination procedures.
2. Administrative and supervisory personnel
3. Cleaning and protection.

A. General:
1.  Coordination Drawing hop Drawings and are not to be submitted to Architect for
approval.
2. Coordination ings sho tionship and integration of different construction elements

uring fabrication or installation to fit in space provided or

Coordinate infield wit@@affected trades for proper relationship to work based on project
conditiog

e construction operations included in various sections of these specifications to

assure efficient and orderly installation of each part of the work.

Schedule construction operations in the sequence required to obtain the best results

where installation of one part of the work depends on installation of other components,

before or after its own installation.

2. Coordinate installation of different components to assure maximum accessibility for
required maintenance, service and repair.

3. Make provisions to accommodate items scheduled for later installation.

B. The Contractor shall review the entire construction document set for dimensional coordination.
Special attention should be placed on architectural/structural dimension coordination.
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1.  If discrepancies occur, the Contractor is directed to place a written request to the Project
Architect for clarification. This request must occur prior to any work occurring.

2. Proceeding into an area of work without checking the documents for dimensional
coordination and resolving the condition in a timely manner will in no way release the
Contractor from correction procedures.

C. Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and assure orderly progress of
the work. Such administrative activities include, but are not limited to, the following:

1. Preparation of schedules.

2. Installation and removal of temporary facilities.
3. Delivery and processing of submittals.

4.  Progress meetings.

5. Project closeout activities.

PART 2 PRODUCTS
-- NOT APPLICABLE --

PART 3 EXECUTION
3.01 GENERAL COORDINATION PROVISIONS
A. Inspection of Conditions: Require the installer g

-, i
substrate and conditions under which Work is to 9&pe meas

omponent to inspect both the
0 0 not proceed until
unsatisfactory conditions have been corregtegain a eptable manner.
and tests to minimize the necessity

B.

3.02 CLEANING AND PROTECTION
A. Clean and protect constructi S oining materials in place, during handling and

deterioration at Substantial

B. Clean and provide
the remainder of

ompleted construction as frequently as necessary through
d. Adjust and lubricate operable components to assure

ervise construction operations to assure that no part of the

in progress, is subject to harmful, dangerous, damaging, or
ure during the construction period. Where applicable, such
but are not limited to, the following:

Limiting ExpOSures:
constructign, complet

Radiation.
9.  Puncture.
10. Heavy traffic.

11. Soiling, staining and corrosion.

12. Combustion.

13. Electrical current.

14. Improper lubrication.

15. Unusual wear or other misuse.

16. Contact between incompatible materials.

WVRTC Indoor Gun Range AC 013100-2 COORDINATION



STK Architecture, Inc.

17.
18.
19.
20.
21.
22.

Misalignment.

Excessive weathering.
Unprotected storage.
Improper shipping or handling.
Theft.

Vandalism.

END OF SECTION
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SECTION 01 4200
REFERENCE STANDARDS AND DEFINITIONS

PART 1 GENERAL
1.01 REFERENCES

A

1.02 DEFINITIONS
A.

B.

The Contract Documents contain references to various standard specifications, codes,

practices and requirements for materials, work quality, installation, inspections and tests, which
references are published and issued by the organizations listed hereinafter by abbreviation and
name. Such references are hereby made a part of these Contract Documents to the extent
indicated or required.

General: Basic contract definitions are included in the General and Spegi
Contract.

the Contract Documents. Terms such as "shown", "noted", "s®@

similar phrases.

"Approved": The term "approved", when used
ited to tAe Architect's duties and
responsibilities as stated in the General ptary Conditions of the Contract.

les, conventions, and agreements within
the construction industry that coaffsol p€kformance gf the Work.

"Furnish": The term "furnis eans to
unloading, unpacking, ass

L e deliver to the project site, ready for
lation and similar operations.

s operations at the project site including the actual
king, assembling, erecting, placing, anchoring, applying,
, protecting, cleaning and similar operations.

tallation, erection, application, or similar operations. Installers are required
n the operations they are engaged to perform.

miliar with the specified requirements indicated; and having complied with requirements

thorities having jurisdiction.

rades: Using terms such as "carpentry" does not imply that certain construction activities

must be performed by accredited or unionized individuals of a corresponding generic

name, such as "carpenter". It also does not imply that requirements specified apply
exclusively to tradespeople of the corresponding generic name.

3. Assigning Specialists: Certain sections of the Specifications require that specific
construction activities shall be performed by specialists who are recognized experts in
those operations. The specialists must be engaged for those activities, and their
assignments are requirements over which the Contractor has no option. However, the
ultimate responsibility for fulfilling contract requirements remains with the Contractor.

WVRTC Indoor Gun Range AC 014200 -1 REFERENCE STANDARDS AND
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a. This requirement shall not be interpreted to conflict with enforcing building codes and
similar regulations governing the work. It is also not intended to interfere with local
trade-union jurisdictional settlements and similar conventions.

J.  "Project Site" is the space available to the Contractor for performing construction activities,
either exclusively or in conjunction with others performing work as part of the Project. The
extent of the project site is shown on the drawings and may or may not be identical with the
description of the land on which the Project is to be built.

K. "Testing Agencies": A testing agency is an independent entity engaged to perform speC|f|c
inspections or tests, either at the project site or elsewhere, and to report on and, i
interpret results of those inspections or tests.

1.03 SPECIFICATION FORMAT AND CONTENT EXPLANATION

A. Specification Format: These Specifications are organized into Division
the Construction Specifications Institute's 2004 "Masterformat" numberin

B. Specification Content: These Specifications use certain conventi
and the intended meaning of certain terms, words and phrase
situations. These conventions are as follows:

1. Abbreviated Language: Language used in Specifications a

Contract Documents indicates.
2. Imperative mood and streamlined Ianguag
Requwements expressed in the impe

d in the Specifications.

re to be performed by the Contractor.
used for clarity to describe
responsibilities that must be fqui ontractor or by others when so
noted.
a. The words "shall", "s shaII cog ply with", dependmg on the context, are

implied where a c

A. Applicability of Standards: Un the Contract Documents include more stringent

bound or copie ctly into the CoRfPact Documents to the extent referenced. Such Standards

e Contract Documents by reference.

e of theSe Contact Documents, as indicated by the date on the cover sheet or
Bid, shall govern the work.

ments: Where compliance with 2 or more standards is specified and the

sh different or conflicting requirements for minimum quantities or quality levels,
most stringent requirement. Refer uncertainties and requirements that are

t but apparently equal to the Architect for a decision before proceeding.

um Quantity or Quality Levels: The quantity or quality level shown or specified shall
be the minimum provided or performed. The actual installation may comply exactly with
the minimum quantity or quality specified, or it may exceed the minimum within reasonable
limits. To comply with these requirements, indicated numeric values are minimum or
maximum, as appropriate, for the context of the requirements. Refer uncertainties to the
Architect for a decision before proceeding.

D. Copies of Standards: Each entity engaged in construction on the Project must be familiar with
industry standards applicable to its construction activity. Copies of applicable standards are not
bound with the Contract Documents.
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1.  Where copies of standards are needed to perform a required construction activity, the
Contractor shall obtain copies directly from the publication source and make them
available on request.

E. Abbreviations and Names: Trade association names and titles of general standards are
frequently abbreviated. The following list of general reference standards is common to the
construction industry. This list is not all-inclusive nor does the presence of a reference standard
imply necessarily that it is referenced in the Specifications or other Contract Documents.

AA Aluminum Association

AABC Associated Air Balance Council

AAMA American Architectural Manufacturers Association
AASHTO American Association of State Highway and Transportati ffic
ACI American Concrete Institute International

ADC American Diffusion Council

AGA American Gas Association

AIA American Institute of Architects

AISC American Institute of Steel Construcii

AISI American Iron and Steel Institute

ALSC

AMCA

ANSI

APA

ARI

ASCE

ASHRAE American S eating, Refrigerating and Air Conditioning Engrs
ASME iety of Mechanical Engineers
ASPE umbing Engineers

ASSE merican Society of Sanitary Engineers
ASTM Society for Testing and Materials

AWI i Woodwork Institute

AW perican Welding Society

ders Hardware Manufacturers Association
ck Industry Association
Ceilings & Interior Systems Construction Association

Cc

Cast Iron Soil Pipe Institute

CLFMI Chain Link Fence Manufacturers Institute

Si Concrete Reinforcing Steel Institute
DHI Door and Hardware Institute (Formerly Ntl. Builders Hardware Assoc)
EIMAEIFS Industry Manufacturers Association
FGMA Flat Glass Marketing Association
FM Factory Mutual Research Corporation
GA Gypsum Association
GANA Glass Association of North America
WVRTC Indoor Gun Range AC 014200-3 REFERENCE STANDARDS AND
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IAPMO
ICBO
ICC
IEEE
IESNA
IGCC
MBMA
NAAMM
NCMA
NEBB
NECA
NEMA
NETA
NFPA
NRCA
NSFNSF
PCA
PDI
SDI
SGCC
SJI
SMACNA
TCA
uBC

WVRTC Indoor Gun Range AC
DEFINITIONS
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International Association of Plumbing and Mechanical Officials
International Conference of Building Officials

International Code Council

Institute of Electrical and Electronics Engineers

llluminating Engineering Society of North America

Insulating Glass Certification Council

Metal Building Manufacturers Association

The National Association of Architectural Metal Manufacturers
National Concrete Masonry Association

National Environmental Balancing Bureau

National Electrical Contractors Association

National Electrical Manufacturers Association

National Electrical Contractors Association

National Fire Protection Association

National Roofing Contractors Associati

International (National Sanitation F, )

Portland Cement Association

Plumbing and Drainage Institute

Steel Door Institute
Safety Glazing Certifig
Steel Joist Instit

spection Bureau
and Door Manufacturers Association (Formerly NWWDA)

ification-producing agencies are often abbreviated. The following
acronyms which may be referenced in the Contract Documents indicate

Americans with Disabilities Act

Code of Federal Regulations

Corps of Engineers, U S Army
Consumer Product Safety Commission
Department of Commerce

Department of Transportation
Environmental Protection Agency
Federal Aviation Administration

014200-4 REFERENCE STANDARDS AND
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FCC Federal Communications Commission

FDA Food and Drug Administration

FHA Federal Housing Administration

FS Federal Specifications and Standards (General Services Admin)
GSA General Services Administration

MIL Military Specifications and Standards (U S Dept of Defense)
NIST National Institute of Standards and Technology

OSHA Occupational Safety and Health Administration (U S Dept of L
PS Product Standards (U S Dept of Commerce)

USDA United States Department of Agriculture

USPS United States Postal Service

PART 2 PRODUCTS
-- NOT APPLICABLE --

PART 3 EXECUTION
-- NOT APPLICABLE --
END OF SECTI
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SECTION 01 4500
QUALITY CONTROL

PART 1 GENERAL
1.01 SUMMARY

A.
B.

A

B.

responsibility for compliance with Contract Document requirements.
1.02 RESPONSIBILITIES
. Owner will employ and pay for services of an Independent Testi ato erf

This section includes administrative and procedural requirements for quality-control services.

Quality-Control services include inspections, tests and related actions, including reports
performed and/or directed by the Contractor, by independent agencies, and by governing
authorities. They do not include contract enforcement activities performed by Archi

indicated in the Construction Documents. These services do not relieve Co

specified inspections and testing.

Contractor Responsibilities:
1. Deliver to laboratory at designated location, adequate sampl
used which require testing, along with proposed mix designs.

2. Cooperate with laboratory personnel, and proyifl€ a
manufacturer's facilities. Q

3.  Provide incidental labor and facilities to pr0

handle samples at the site or at source of pro to be tested, to facilitate tests and

required by authorities having jurisdiction. Costs for
in the Contract Sum.
ctions specifically indicate that certain inspections, tests, and
ervices are the Contractor's responsibility, the Contractor

esting construction, revised or replaced by the Contractor or Trade
, is the Trade Subcontractor's responsibility where required tests performed

ssociated Services: Cooperate with agencies performing required inspections, tests and
ilar services, and provide reasonable auxiliary services as requested. Notify the

ncy sufficiently in advance of operations to permit assignment of personnel. Auxiliary
services required include, but are not limited to, the following:

a. Provide security and protection of samples and test equipment a the project site.

Duties of the Testing Agency: The Independent Agency engaged to perform inspections,

sampling and testing of materials and construction specified in individual sections shall

cooperate with the Architect and the Contractor in performance of the agency's duties. The

testing agency shall provide qualified personnel to perform required inspections and tests.

1. The agency shall notify the Architect and the Contractor promptly of irregularities or
deficiencies observed in the work during performance of its services.

2. The agency is not authorized to release, revoke, alter or enlarge requirements of the
Contract Documents or approve or accept any portion of the work.
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E. Coordination: Coordinate the sequence of activities to accommodate required services with a
minimum of delay. Coordinate activities to avoid the necessity of removing and replacing
construction to accommodate inspections and tests.

1.  The Contractor is responsible for scheduling times for inspections, tests, taking samples,
and similar activities.

1.03 SUBMITTALS

A. The Independent Testing Agency shall submit a certified written report, in duplicate, of each
inspection, test or similar service to the Architect and Structural Engineer. If the Contractor is
responsible for the service, submit a certified written report, in duplicate, of eachd jon,
test, or similar service through the Contractor.

1. Submit additional copies of each written report directly to the governing the
authority so directs.
2.  Report Data: Written reports of each inspection, test or similar ser incl e not

limited to, the following:

Date of issue.

Project title and number.
Name, address and telephone number of testing age
Dates and locations of samples and tests or inspections?
Names of individuals making the inspectio

Complete inspection or test data.
Test results and an interpretation

XTI T SQ 00 oD

Comments or professional i : pected or tested work complies with
Contract Document require

A.

where required by product specification sections.
oject site during submittals, planning and progress of the specific work, until

e contractual relationships, duties or responsibilities of the parties in contract nor
those of Architect shall be altered from the Contract Documents by mention or inference in any
ference document.

1.05 QUAEITY ASSURANCE

A. Qualifications of Service Agencies: Engage inspection and testing service agencies, including
independent testing laboratories, that are prequalified as complying with the American Council
of Independent Laboratories' "Recommended Requirements for Independent Laboratory
Qualification" and that specialize in the types of inspections and tests to be performed.

1.  Each Independent Inspection and Testing Agency engaged on the project shall be
authorized by authorities having jurisdiction to operate in the state where the project is
located.

WVRTC Indoor Gun Range AC 014500 - 2 QUALITY CONTROL



STK Architecture, Inc. July 2021

PART 2 PRODUCTS
-- NOT APPLICABLE --

PART 3 EXECUTION
3.01 REPAIR AND PROTECTION

A. General: Upon completion of inspection, testing, sample taking and similar services, repair
damaged construction and restore substrates and finishes. Comply with Contrag pent
requirements for Section 01 7000 - "Execution Requirements".

B. Protect construction exposed by or for quality-control service activities, a rote

construction.

C. Repair and protection is Contractor's responsibility, regardless qof
responsibility for inspection, testing or similar services.

D. Should manufacturer's instructions conflict with Contract Documé
Architect before proceeding.

alit

(4

equired and specified quality.
g SAQP,Drawings or and instructed by the

E. Comply with specified standards as minimum qu
tolerances, codes or specified requirements indi
workmanship.

A. When specified in individua ification sections, require material or product suppliers or
manufacturers to provide quali staff personnel to observe site conditions, conditions of
surfaces and inst rkmanship, start-up of equipment, test, adjust and
balance of equi nd to initiate instructions when necessary.

d site decisions or instructions given to applicators or installers that are
to manufacturers' written instructions.

END OF SECTION

supplemental or con

WVRTC Indoor Gun Range AC 014500 -3 QUALITY CONTROL



STK Architecture, Inc. July 2021

SECTION 01 5713
TEMPORARY EROSION CONTROL
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Prevention of erosion due to construction activities.

B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers
due to construction activities.

C. Restoration of areas eroded due to insufficient preventive measures.
D. Performance bond.

E. Compensation of Owner for fines levied by authorities having jurisdiction due Qs nce
by Contractor.

1.02 RELATED REQUIREMENTS

A. Section 31 1000 - Site Clearing: Limits on clearing; disposition debris.
B. Section 31 2200 - Grading: Temporary and permanent grade € sion control.
1.03 REFERENCE STANDARDS

A. ASTM D4355/D4355M - Standard Test Method for gration of Ge iles by Exposure to
Light, Moisture and Heat in a Xenon Arc Type App 014.

B. ASTM D4491/D4491M - Standard Test Method ieLRermeability of Geotextiles by
Permittivity; 1999a (Reapproved 2014).

C. ASTM D4491 - Standard Test Methods , cability of Geotextiles by Permittivity;

1999a (Reapproved 2014).
D. ASTM D4533 - Standard Test Methodffor Trapezoi

E. ASTM D4632/D4632M - Stan
Geotextiles; 2015a.

F. ASTM D4751 - Standard
2012.

1.04 PERFORMANCE RE

earing Strength of Geotextiles; 2011.
Srab Breaking Load and Elongation of

d for Determining Apparent Opening Size of a Geotextile;

g, grading, or other work involving disturbance of ground surface cover until
have been obtained; furnish all documentation required to obtain applicable

only, in an amount equal to 100 percent of the cost of erosion and sedimentation
control work.

ing: Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

F. Storm Water Runoff: Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.

1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,
in excess of actual capacity or amount allowed by authorities having jurisdiction, whichever
is less.

2.  Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.
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G. Erosion On Site: Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2.  Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at
no cost to Owner.

H. Erosion Off Site: Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavement
4 If erosion occurs due to non-compliance with these requirements, r
no cost to Owner.

I.  Sedimentation of Waterways Off Site: Prevent sedimentation of waies t site,
including rivers, streams, lakes, ponds, open drainage ways, stQ

sewers.
1.  If sedimentation occurs, install or correct preventive meases iately at no cost to
Owner; remove deposited sediments; comply with requireme iNorities having
jurisdiction.
J.  Open Water: Prevent standing water that could bg
Maintenance: Maintain temporary preventive m@e ibbermanent measures have been
established.

1.05 SUBMITTALS
A. See Section 01 3000 - "Submittals”, fg

B. Erosion and Sedimentation Control PI
1. Include:

a. Site plan identifyi

vulnerable to er

Site plan showing

topography, soils, vegetation, or dralnage
; new improvements; temporary roads, traffic accesses, and
ion; and proposed preventive measures.

Inspection Reports: Submit report of each inspection; identify each preventive measure,
indicate condition, and specify maintenance or repair required and accomplished.

2.01 MATERIALS

A. Mulch: Use one of the following:
1.  Straw or hay.
2.  Wood waste, chips, or bark.
3. Erosion control matting or netting.
4. Polyethylene film, where specifically indicated only.

WVRTC Indoor Gun Range AC 015713-2 TEMPORARY EROSION CONTROL
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B. Grass Seed For Temporary Cover: Select a species appropriate to climate, planting season,
and intended purpose. If same area will later be planted with permanent vegetation, do not use
species known to be excessively competitive or prone to volunteer in subsequent seasons.

C. Bales: Airdry, rectangular straw bales.
1.  Cross Section: 14 by 18 inches, minimum.
2. Bindings: Wire or string, around long dimension.

D. Bale Stakes: One of the following, minimum 3 feet long:
1.  Steel U- or T-section, with minimum mass of 1.33 pound per linear foot.
2. Wood, 2 by 2 inches in cross section.

E. Silt Fence Fabric: Polypropylene geotextile resistant to common soil chemi
insects; non-biodegradable; in longest lengths possible; fabric including sea
following minimum average roll lengths:

1. Average Opening Size: 30 U.S. Std. Sieve, maximum, when tested |
ASTM D4751.

2. Permittivity: 0.05 sec”-1, minimum, when tested in accord
D4491/D4491M.

3. Ultraviolet Resistance: Retaining at least 70 percent of tens
accordance with ASTM D4355/D4355M after 500 hours expoS

4. Tensile Strength: 100 pounds-force, minimum d@gesoss-maching

D4632/D4632M.
5. Elongation: 15 to 30 percent, when tested
6. Tear Strength: 55 pounds-force, mini
7. Color: Manufacturer's standard, y

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine site and identify exj
existing features to greate

3.02 PREPARATION
A. Schedule work so

danc ASTM D4632/D4632M.
1 tested in accordance with ASTM D4533.
d fastener lines preprinted.

apped around hollow concrete blocks blocking entire inlet face area; use one
wrapped at least 1-1/2 times around concrete blocks and secured to

in Drop Inlet Sediment Traps: As detailed on drawings.

Temporary Splash Pads: Stone aggregate over filter fabric; size to suit application; provide at
wnspout outlets and storm water outlets.

Soil Stockpiles: Protect using one of the following measures:
1. Cover with polyethylene film, secured by placing soil on outer edges.

F. Mulching: Use only for areas that may be subjected to erosion for less than 6 months.
1.  Wood Waste: Use only on slopes 3:1 or flatter; no anchoring required.

G. Temporary Seeding: Use where temporary vegetated cover is required.
3.04 INSTALLATION
A. Straw Bale Rows:

WVRTC Indoor Gun Range AC 015713-3 TEMPORARY EROSION CONTROL
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1. Install bales in continuous rows with ends butting tightly, with one bale at each end of row
turned uphill.

2. Install bales so that bindings are not in contact with the ground.

3. Embed bales at least 4 inches in the ground.

4 Anchor bales with at least two stakes per bale, driven at least 18 inches into the ground;
drive first stake in each bale toward the previously placed bale to force bales together.

5.  Fill gaps between ends of bales with loose straw wedged tightly.

6. Place soil excavated for trench against bales on the upslope side of the row, compacted.

B. Temporary Seeding:
1. When hydraulic seeder is used, seedbed preparation is not required.
2. When surface soil has been sealed by rainfall or consists of smooth ung

3. If temporary mulching was used on planting area but not removed, a
at 1 pound per 1000 sq ft.

4. lIrrigate as required to thoroughly wet soil to depth that wil
causing runoff or erosion.

5. Repeatirrigation as required until grass is established.

3.05 MAINTENANCE
A. Inspect preventive measures weekly, within 24 hougs”afte
0.5 inches or more rainfall at the project site, andf@
B. Repair deficiencies immediately.
C. Straw Bale Rows:
1. Promptly replace bales that fall ag
2.  Remove silt deposits that exceedione-half of

3. Repair bale rows that are uaderc
other causes.

he end of any storm that produces
g prolonged rainfall.

D. Place sediment in appropri
3.06 CLEAN UP

A. Remove temporary,
to remain by Arc

B. Clean outte

ediment control structures that are to remain as permanent measures.

C. Where removal of te
accep e and fi

rary measures would leave exposed soil, shape surface to an
to match adjacent ground surfaces.

END OF SECTION
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Products.

B. Transportation and handling.

C. Storage and protection.

D. Product options.

E. Substitutions.
1.02 PRODUCTS

A. Products: Means new material, machinery, components, equipment, fixtu
forming the Work. Does not include machinery and equipment usg
conveying and erection of the Work. Products may also includg
components required for reuse

B. Do not use materials and equipment removed from existing prem
permitted by the Contract Documents.

C. Provide interchangeable components of the same turer, for sinlar components.
1.03 TRANSPORTATION AND HANDLING
A. Transport and handle Products in accordance wi

B. Promptly inspect shipments to assure the
correct, and Products are undamaged

C. Provide equipment and personnel to
disfigurement, or damage.

1.04 STORAGE AND PROTECTIO

A. Store and protect Products
intact and legible. Store sens

fabricated

dle Products by methods to prevent soiling,

ance with manufacturer's instructions, with seals and labels
products in weather-tight, climate controlled enclosures.

ucts, place on sloped supports, above ground.
ge and protection when site does not permit on-site storage or protection.

B. For exterior stora
C. Provide off-sit

torage of Products to permit access for inspection. Periodically inspect to assure
are undamaged and are maintained under specified conditions

UCT OPTIONS

oducts Specified by Reference Standards or by Description Only: Any Product meeting those
standards or description.

1.05

B. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
Submit a request for substitution for any manufacturer not named.

C. Products specified by naming only one Manufacturer is intended to establish the standard
required. Itis not intended to limit the selection of equal products of other manufacturers.
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1.06 SUBSTITUTIONS

A.

B.

Owner, Architect/Engineer will consider requests for Equal / Substitutions at any time up to 35
days after the date of Owner Contractor Agreement.

Equal / Substitutions will be approved only if the Owner, Architect/Engineer deems the product
is of equal quality.

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

A request constitutes a representation that the Contractor:
1. Has investigated proposed product and determined that it meets or exceeds
level of the specified product.

Will provide the same warranty for the Substitution as for the specified p
Will coordinate installation and make changes to other Work which
Work to be complete with no additional cost to Owner

2.
3.

4. Waives claims for additional costs or time extension which pi@¥*Stlbseq

apparent. ‘
Substitutions will not be considered when they are indicated or (o g0 b drawing or
product data submittals, without separate written request, or when pce will require

revision to the Contract Documents.

Substitution Submittal Procedure:

1. Submit six copies of request for Substitutig
proposed Substitution.

2. Submit shop drawings, Product data, and ce
product equivalence.

3. The Architect/Engineer will notify,
request.

deration. Limit each request to one
d test results attesting to the proposed

g, of decision to accept or reject

PART 2 PRODUCTS

-- NOT APPLICABLE --
PART 3 EXECUTION

-- NOT APPLICA

END OF SECTION
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SECTION 01 7000
EXECUTION REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
Pre-installation meetings.
Cutting and patching.
Surveying for laying out the work.
Cleaning and protection.
Starting of systems and equipment.
Demonstration and instruction of Owner personnel.

H. General requirements for maintenance service.
1.02 RELATED REQUIREMENTS

A. Section 01 3000 - Submittals: Submittal procedures.

B. Section 01 4500 - Quality Control: Testing and inspection procedur

@MMOOw

C. Individual Product Specification Sections:
1. Advance notification to other sections of op
2. Limitations on cutting structural members.

1.03 SUBMITTALS
A. See Section 01 3000 - "Submittals”, fos
B. Survey work: Submit name, address,

work.
1.04 QUALIFICATIONS
A. For survey work, employ a s yor registered in the State of California and acceptable to
Architect. Submit evidence o eyor's Errors and Omissions insurance coverage in the form

of an Insurance Cedlificate.

1.05 PROJECT CONDIT

cted utility companies and comply with their requirements.

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

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

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

WVRTC Indoor Gun Range AC 01 7000 -1 EXECUTION REQUIREMENTS
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PART 2 PRODUCTS
-- NOT APPLICABLE --

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subs
Start of work means acceptance of existing conditions.

eguent work.

B. Verify that existing substrate is capable of structural support or attachment a
applied or attached.

C. Examine and verify specific conditions described in individual specificatio ctio

D. Take field measurements before confirming product orders or begi : jon, inimize

waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characte
locations.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next m

3.03 PREINSTALLATION MEETINGS
A. When required in individual specificat

O w
Zz X
2 2
Z c
> 3
O
2 g
22
= 8
S 3
S o
o O
m—h
S B
—
3!-.‘

D. Prepare agenda an
1.  Review condi

3.04
A. Veri survey control points prior to starting work.
itect of any discrepancies discovered.

eport to Architect the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

place dislocated survey control points based on original survey control. Make no changes
thout prior written notice to Architect.

F. Utilize recognized engineering survey practices.

G. Establish elevations, lines and levels. Locate and lay out by instrumentation and similar
appropriate means:
1.  Site improvements including pavements; stakes for grading, fill and topsoil placement;
utility locations, slopes, and invert elevations.
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations.
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3.05 GENERAL INSTALLATION REQUIREMENTS

A.

B.
C.

D.
E.

3.06 CUTTING AND PATCHING
A
B.

Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
Make neat transitions between different surfaces, maintaining texture and appe

Whenever possible, execute the work by methods that avoid cutting or p

Execute work by methods that avoid damage to other work and t
surfaces to receive patching and finishing. In existing work, mi

original condition.
Employ original installer to perform cutting for weather exposed 3 esistant
elements, and sight exposed surfaces.

Cut rigid materials using masonry saw or core drill. um
approval.

Restore work with new products in accordance With reg

Fit work air tight to pipes, sleeves, ducts, cemeli

Patching:
1.  Finish patched surfaces to matc
surfaces, refinish to nearesji
unit.

Match color, texture,
Repair patched surfa
imperfections due to pa
substrate prio

pp late
restore to

w N

3.07 PROGRESS CLEA

Maintain are.
condition.

ove waste materials, debris, and trash/rubbish from site periodically and dispose
. do not burn or bury.

OF INSTALLED WORK
rotect installed work from damage by construction operations.
vide special protection where specified in individual specification sections.

Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

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

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

Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.09 SYSTEM STARTUP

A
B.
C.

3.10 DEMONSTRATION AND INSTRUCTION
A

B.

C.

3.11 ADJUSTING

Coordinate schedule for start-up of various equipment and systems.
Notify Architect and Owner seven days prior to start-up of each item.

Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

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

Execute start-up under supervision of applicable Contractor personnel and
representative in accordance with manufacturers' instructions.

When specified in individual specification Sections, require manufacture
representative to be present at site to inspect, check, and approve equipm
installation prior to start-up, and to supervise placing equipment Qg

Demonstrate start-up, operation, control, adjustment, trouble-sh
and shutdown of each item of equipment at scheduled time, at eq

For equipment or systems requiring seasonal operati
season within six months.

Provide a qualified person who is knowledgeabléie esRueject to perform demonstration
and instruction of Owner's personnel.

A. Adjust operating products and equip
3.12 MAINTENANCE
A. Provide service and mainten
B. Maintenance Period: As i
year from the Date of Substa
is longer.
C. Examine system ponents at a

and lubricate

ination, adjustment, and lubrication of components. Repair or replace
Use parts produced by the manufacturer of the original component.

ot be assigned or transferred to any agent or subcontractor without
t of the Owner.

END OF SECTION
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SECTION 01 7700
CLOSEOUT PROCEDURES
PART 1 GENERAL
1.01 SECTION INCLUDES

A. This section includes administrative and procedural requirements for contract closeout
including, but not limited to, the following:

Inspection procedures for Completion Reviews.

Final adjustments of accounts and payment.

As-built drawings.

Project record document submittal.

Operation and maintenance manual submittal.

Submittals and warranties.

Final cleaning.

Nogohrwd =

B. Closeout requirements for specific construction activities are inc
individual sections.

1.02 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspections for certifica Stibstantial

Completion, complete the following:

1. Conduct inspection to substantiate basis for,
Create comprehensive list (initial punch lis
value of incomplete or non-conforming work
anticipated completion for each ite
AdV|se the Owner of pendmg ins

riate

at Work is substantially complete.
S to be completed or corrected,

w N
wn
c
. O
'3
=
)
o]
@
o.
=
1)
£
o)
=]
Lo
S
=
)
37
£
o
=
=
)
=]
)
=3
ie)
o
o

5.  Submit record drawings enance manuals, damage or settlement surveys, property
i i d information.

6. tock and similar items

7. ngeover of permanent locks and transmit keys to the Owner. Advise the
el of changeover in security provisions

8 sting of systems and instructions of the Owner's operation and

, construction tools and similar elements.
I cleanup requirements, including touchup painting.
otherwise repair and restore marred, exposed finishes.

1.03 FI : N REVIEW
whether Work is complete following procedures indicated in Conditions of the

ould Architect consider Work to be incomplete or defective:
Architect will promptly notify Contractor listing incomplete or defective work.

C. Contractor shall take immediate steps to remedy stated deficiencies and send second written
request to Architect the Work is complete.
1. Architect will reinspect the Work.
2. Reuvisits for Site Reviews:
a. Should Architect have to re-perform site reviews due to failure of work to comply with
claims of completion made by Contractor, Owner will reimburse Architect for such

WVRTC Indoor Gun Range AC 017700 -1 CLOSEOUT PROCEDURES



STK Architecture, Inc. July 2021

additional services and will deduct amount of compensation from final payment to
Contractor.

1.04 EVIDENCE OF PAYMENTS AND RELEASE OF LIENS
A. Submit Contractor's affidavit of Payment of Debts and Claims on AlIA Document G706.

B. Submit Contractor's affidavit of Release of Liens on AIA Document G706A with:
1.  Consent of Surety to Final Payment: AlA G707.
2. Contractor's Release of Waiver of Liens.
3. Separate releases or waivers of liens from subcontractors, suppliers and others with lien
rights against property of Owner, together with list of those parties.

C. Execute Submittals before delivery to Owner.
1.05 FINAL ADJUSTMENTS OF ACCOUNTS
A. Submit final statement of accounting to Architect.

B. Show adjustments to Contract Sum:

1. Original Contract Sum.

2. Additions and deductions resulting from:
Previous Change Orders.
Allowances.

Unit prices.

Deductions for uncorrected work.
Deductions for inspection payments.
Other adjustments.
Total Contract Sum.
Previous Payments.
Retainage.

. Sum remaining due.

-0 Qo0 oo

o oA w

C. Architect will prepare final Ch

A. Submit final Applicati
Conditions of the

A. Rec Maintain a clean, undamaged set of blue or black line white-prints of
Mark the set to show the actual installation where installation varies
e work as originally shown. Mark which drawing is most capable of showing

asure and record at a later date.
k record sets with red ink. Use other colors to distinguish between variations in
rate categories of the work.
Mark new information that is important to the Owner but was not shown on Contract
Drawings.

Maintenance Manuals: Organize operation and maintenance data into suitable sets of
manageable size. Bind properly indexed data in individual, heavy-duty, 2-inch, 3-ring,
vinyl-covered binders, with pocket folders for folded sheet information. Furnish Architect with
five (5) complete sets within 30 calendar days of initial Certificate of Occupancy. Mark
appropriate identification on front and spine of each binder. Include the following types of
information:

1. Emergency instructions.

2.  Spare parts list.
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Copies of warranties.

Wiring diagrams.

Recommended "turn-around" cycles.
Inspection procedures.

Product data.

Fixture lamping schedule.

Spare Parts and Extra Stock Inventory: Transmit spare parts and extra stock to the Owner with
an inventory checklist for review by the Owner. Checklist shall include an itemized listing of
each type of item and quantity, a method for the Owner to check off each item ac d, and a
receipt for the Owner to sign and return to the Contractor accepting the entire i

e S

PART 2 PRODUCTS
-- NOT APPLICABLE --

PART 3 EXECUTION
3.01 CLOSEOUT PROCEDURES
A

Operation and Maintenance Instructions: Arrange for each installer
regular maintenance to meet with the Owner's pe
operation and maintenance. Provide instruction
are not experienced in operation and maintena
1. Include a detailed review of the following ite
Maintenance manuals.

Record documents.

Spare parts and manuals.

Tools.

Lubricants.

Fuels.

Identification sys

Control sequences.

ment that requires

—ARTTSQ@m0 o000

greements and similar continuing commitments.
ions for operating equipment, demonstrate the following procedures:

Economy and efficiency adjustments.
Effective energy utilization.

Delivery of Spare Parts and Extra Stock: Deliver spare parts and extra stock to storage location
signated by the Owner.

3.02 FINAL CLEANING

A

B.

General: The General Conditions require general cleaning during construction. Regular site
cleaning is included in Section 01 7000 - "Execution Requirements".

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to the condition expected in a normal, commercial building cleaning and
maintenance program. Comply with manufacturer's instructions.
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C. Removal of Protection: Remove temporary protection and facilities installed for protection of the
work during construction.

D. Compliance: Comply with regulations of authorities having jurisdiction and safety standards for
cleaning. Do not burn waste materials. Do not bury debris or excess materials on the Owner's
property. Do not discharge volatile, harmful or dangerous materials into drainage systems.
Remove waste materials from the site as directed by the Owner.

1. Where extra materials of value remain after completion of associated work, they become
the Owner's property. Dispose of these materials as directed by the Owner.

END OF SECTION
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SECTION 02 4100
DEMOLITION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Selective demolition of built site elements.

B. Selective demolition of building elements for alteration purposes.
C. Disposal of materials.

1.02 RELATED REQUIREMENTS
Section 01 5713 - Temporary Erosion Control.

Section 01 7000 - Execution Requirements: Project conditions; protectig, of b&
survey control points, and existing construction to remain; reinstallation o oV
temporary bracing and shoring.

Section 31 1000 - Site Clearing: Vegetation and existing debri
Section 31 2200 - Grading: Topsoil removal.

Section 31 2323 - Fill and Backfill: Filling holes, pits, and excavati@
removal operations.

1.03 REFERENCE STANDARDS
A.

A
B.

C.
D.
E.

2013.
PART 2 EXECUTION
2.01 GENERAL PROCEDURES AND PROJEC

A. Comply with applicable codes a
structures and the public.

2. Take precautions to

NFPA 241 - Standard for Safeguarding Constr

1. Obtain required permi

removed; do not allow
unstable structares.

equired exits at any time; protect persons using entrances and exits from
afations.
permission from owners of adjacent properties when demolition equipment

begin removal until receipt of notification to proceed from Owner.

isting structures and other elements that are not to be removed.
Provide bracing and shoring.

Prevent movement or settlement of adjacent structures.

Stop work immediately if adjacent structures appear to be in danger.

2.02 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.

1. Verify that construction and utility arrangements are as indicated.

2. Report discrepancies to Architect before disturbing existing installation.

3.  Beginning of demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

WVRTC Indoor Gun Range AC 02 4100 -1 DEMOLITION



STK Architecture, Inc. July 2021

2.03 DEBRIS AND WASTE REMOVAL
A
B.

C.

Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.

Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and

Telecommunications): Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before reng

4. Remove abandoned pipe, ducts, conduits, and equipment, including t
accessible ceilings; remove back to source of supply where possibl
and tag with identification.

Protect existing work to remain.
1.  Prevent movement of structure; provide shoring and bracing
2. Perform cutting to accomplish removals neatly and as sp
3. Repair adjacent construction and finishes damaged during
4. Patch as specified for patching new work.

Remove debris, junk, and trash from site.

Remove from site all materials not to be reusead
7419 - Waste Management.

Leave site in clean condition, ready for
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SECTION 04 0511
MORTAR AND MASONRY GROUT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Mortar for masonry.

B. Grout for masonry.
1.02 RELATED REQUIREMENTS

A. Section 01 4500 - Quality Control.

B. Section 04 2000 - Unit Masonry System: Installation of mortar and grout.

C. Section 08 1100 - Standard Steel Doors and Frames: Products and ex
door frames installed in masonry.

1.03 REFERENCE STANDARDS
A. ASTM C5 - Standard Specification for Quicklime for Structura

gSteel
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J. ASTM C1019 - Standard
1.04 SUBMITTALS
A. See Section 01 3

B. Product Data:
of ASTM C2
limitations.

of ASTM C476 and test and evaluation reports to requirements of ASTM C 1019.
TORAGE, AND HANDLING

Maintallt packaged materials clean, dry, and protected against dampness, freezing, and foreign
atter.

1.06 FIELD'CONDITIONS

A. Maintain materials and surrounding air temperature to minimum 50 degrees F prior to, during,
and 48 hours after completion of masonry work.

1.07 MIXTEST
A. Testing of Mortar Mix: In accordance with ASTM C780.
B. Test mortar mix for compressive strength.
C. Testing of Grout Mix: In accordance with ASTM C1019.
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D. Test grout mix for compressive strength.
PART 2 PRODUCTS
2.01 MORTAR AND GROUT APPLICATIONS
A. Mortar Mix Designs: ASTM C270, Property Specification.
2.02 MATERIALS
A. Portland Cement: ASTM C150, Type Il - Moderate; standard gray color.
Hydrated Lime: ASTM C207, Type S.

Quicklime: ASTM C5, non-hydraulic type.
Mortar Aggregate: ASTM C144.

Grout Aggregate: ASTM C404.

Water: Clean and potable.

2.03 MORTAR MIXES
1 ) ||||| 0 achieve 1800

mmo o w

A. Mortar for Reinforced Masonry: ASTM C270, utilizing the Prof
psi strength.

2.04 MORTAR MIXING
A. Thoroughly mix mortar ingredients using mechanicalbate
C270 and in quantities needed for immediate u Q

Maintain sand uniformly damp immediately befo

mixer, in accordance with ASTM

Do not use anti-freeze compounds to lowe g point of mortar.
If water is lost by evaporation, re-temp

moom

Use mortar within two hours after mixifig at temper
temperatures under 50 degree

res of 80 degrees F, or 2-1/2 hours at

2.05 GROUT MIXES
A. Grout: 2000 psi strength at 28 s; 10 inches slump.
2.06 GROUT MIXING
A. Mixgroutina

ce with ASTM C94/C 94M.

. Remove excess mortar from grout spaces.
3.03 GROUTING

A. Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other
limitations of Contract Documents.

B. Low-Lift Grouting:
1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.

WVRTC Indoor Gun Range AC 04 0511 -2 MORTAR AND MASONRY GROUT


http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C476

STK Architecture, Inc. July 2021

3. Pour grout only after vertical reinforcing is in place; place horizontal reinforcing as grout is
poured. Prevent displacement of bars as grout is poured.

4. Place grout for each pour continuously and consolidate immediately; do not interrupt
pours for more than 1-1/2 hours.
C. High-Lift Grouting:
1. Verify that horizontal and vertical reinforcement is in proper position and adequately
secured before beginning pours.
2. Place grout for spanning elements in single, continuous pour.

END OF SECTION
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SECTION 04 2000
UNIT MASONRY SYSTEM
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Concrete masonry units.
B. Reinforcement, anchorage and accessories.
1.02 RELATED REQUIREMENTS

A. Section 01 4500 - Quality Control.
B. Section 04 0511 - Mortar and Masonry Grout: Mortar and grout.
1.03 REFERENCE STANDARDS
A. ASTM A615/615M - Standard Specification for Deformed and Plain BiIIe&
Concrete Reinforcement; '09.

B. ASTM C90 - Hollow Load Bearing Concrete Masonry Units; '09

C. CBC - 2019 California Building Code, based on 2018 Internatio
California Amendments.

1.04 SUBMITTALS
A. See Section 01 3000 - "Submittals", for submitta
B. Submit product data for masonry units.

d8de (IBC), with

C. Samples: Provide sample.
1.05 QUALITY ASSURANCE

A. Installer: Company specializing in pefi® rk of this section with minimum 3 years of
experience.

1.06 REGULATORY REQUIREMEN
A. Conform to California Buil

construction.
1.07 DELIVERY, STORAG ND HAND
A. Deliver, store rotect products uhder provisions of Section 01 6000 - "Product

Requiremen
PART 2 PRODUCTS

202 C RETE MASONRY UNITS

llow Load Bearing Block Units: ASTM C90, Grade N, Type | - Moisture Controlled; medium
weight.

B. Masonry Units: 8x8x16, 8x6x16 & 8x4x16 (COMBINATION OF SPLIT-ACE, FLUTED &
PRECISION) GROUT ALL CELLS. COLOR & BLOCK COMBINATION TO MATCH EXISTING -
FIELD VERIFY.

C. Wall Caps: 8 x 2 x 16 Precision to match CMU.

WVRTC Indoor Gun Range AC 04 2000 -1 UNIT MASONRY SYSTEM



STK Architecture, Inc. July 2021

2.03 REINFORCEMENT AND ANCHORAGE

A. Reinforcing Steel: ASTM A615, deformed billet bars of yield strength indicated on the Structural
Drawings.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive work.
B. Verify items provided by other Sections of work are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into mas
D. Beginning of installation means installer accepts existing conditions.

3.02 PREPARATION
A. Direct and coordinate placement of metal anchors supplied to other Sectio

B. Provide temporary bracing during installation of masonry work.
structure provides permanent bracing.

3.03 COURSING
A. Establish lines, levels and coursing indicated. Protect from displac

uilding

B. Maintain masonry courses to uniform dimension.
thickness.

ical and hofgontal joints of uniform

C. Lay concrete masonry units in running bond.
inches. Form concave mortar joints.

3.04 PLACING AND BONDING

A. Lay solid masonry units in full bed of
work.

ad, one mortar joint to equal 8

Lay hollow masonry units wit

. ed anchors of metal door frames in adjacent mortar joints. Fill frame voids solid with grout.
3.07 ERECTION TOLERANCES

A. Maximum variation from unit to adjacent unit: 1/32-inch.

B. Maximum variation from plane of wall: 1/4-inch in 10 feet and 1/2-inch in 20 feet or more.
C. Maximum variation from plumb: 1/4-inch per story non-cumulative.
D

Maximum variation from level coursing: 1/8-inch in 3 feet; 1/4-inch in 10 feet and 1/2-inch in 30
feet.
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E. Maximum variation of joint thickness: 1/8-inch in 3 feet.
F. Maximum variation from cross sectional thickness of walls: 1/4-inch.
3.08 CUTTING AND FITTING

A. Cut and fit for pipes, conduit and sleeves. Coordinate with other sections of work to provide
correct size, shape and location.

B. Obtain Architect/Engineer approval prior to cutting or fitting masonry work not indicated or
where appearance or strength of masonry work may be impaired.

3.09 CLEANING
A. Clean work under provisions of the General Conditions.
B. Remove excess mortar and mortar smears.
C. Replace defective mortar. Match adjacent work.
D. Clean soiled surfaces with cleaning solution.
E. Use non-metallic tools in cleaning operations.
3.10 PROTECTION OF FINISHED WORK
A. Protect finished installation.

B. Without damaging completed work, provide protecti
which may be damaged by construction activities

rds at expo external corners
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SECTION 05 5000
METAL FABRICATIONS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated ferrous metal items, galvanized and prime painted.
1.02 RELATED REQUIREMENTS

A. Section 32 3119 - Ornamental Fences and Gates.
1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; '08.

B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Ho
Welded and Seamless; '07.

C. ASTM A123A123M - Standard Specification for Zinc (Hot-Galvanj
Steel Products; '09.

D. ASTM A153/A153M - Standard Specification for Zinc Coating
Hardware; '09.

Steel Plates; '03 (2007)
F. ASTM A307 - Standard Specification for Carbop#Steel Balis and Studs, 60,000 PSI Tensile
Strength; '07b.

G. AWS A2.0 - Standard Welding Symbols.
H. AWS D1.1/D1.1M - Structural Welding
1.04 SUBMITTALS
A. See Section 01 3000 - "Submi

B. Shop Drawings: Indicate p
and type of fasteners, and
where applicable.

C. Indicate welded c ctions usin ndard AWS A2.0 welding symbols. Indicate net weld
lengths.

1.05 FIELD MEASU
A. Verify th

on attachments, reinforcing, anchorage, size
Include erection drawings, elevations, and details

PART 2 PRO
201 M
STM A36.
ASTM A283.

. elding Materials: AWS D1.1; type required for materials being welded.
F. Shop and Touch-Up Primer: SSPC 15, Type 1, red oxide.
2.02 FABRICATION
A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Continuously seal joined members by continuous welds.

WVRTC Indoor Gun Range AC 05 5000 - 1 METAL FABRICATIONS



STK Architecture, Inc. July 2021

D. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt
tight, flush, and hairline. Ease exposed edges to small uniform radius.

E. Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

F. Supply components required for anchorage of fabrications. Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FINISHES
A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
B. Do not prime surfaces in direct contact with concrete or where field welding #§8e
C. Prime paint items with one coat.
D. Galvanize in accordance with ASTM A123, structural steel members.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready.to receive

concrete or embedded in masonry.
3.03 INSTALLATION
A. Install items plumb and level,

B. r
n of permanent attachments.

on drawings.

Steel pipe, concrete filled, crowned cap, as detailed; galvanized finish.
Trash Enclosure Gates: As detailed.

tal fence panels and metal personnel gates.

Metal panel rolling gate.

Trash Enclosure Metal Canopy

®©mmo

Fuel Tank Metal Canopy
END OF SECTION
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SECTION 06 1119
FRAMING AND SHEATHING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Structural wall and roof framing.

B. Wall and roof sheathing.
1.02 RELATED REQUIREMENTS

A. Section 06 1753 - Shop-Fabricated Wood Trusses.
1.03 REFERENCE STANDARDS

A. APA - American Plywood Association.

B. WOCLIB - West Coast Lumber Inspection Bureau: Standard Grading Rule We
Lumber.

1.04 SUBMITTALS
A. See Section 01 3000 - "Submittals", for submittal procedures.
1.05 QUALITY ASSURANCE
A. Plywood Grading Agency: Certified by APA.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Store and protect products under provisions of Product Requirements".
PART 2 PRODUCTS
2.01 LUMBER MATERIALS
A. Lumber Grading Rules: WCLIB.
B. Douglas Fir-Larch species, 1

cent - Oisture content.
C. See Structural drawings f
2.02 PLYWOOD MATERIALS

ing perpendicular to framing members with ends staggered. Secure sheet
bearing. Use sheathing clips between sheets between roof framing members.
olid edge blocking between sheets where noted on roof plan.

all sheathing vertically, with ends staggered, over firm bearing.
END OF SECTION
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SECTION 06 1119
FRAMING AND SHEATHING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Structural wall and roof framing.

B. Wall and roof sheathing.
1.02 RELATED REQUIREMENTS

A. Section 06 1753 - Shop-Fabricated Wood Trusses.
1.03 REFERENCE STANDARDS

A. APA - American Plywood Association.

B. WOCLIB - West Coast Lumber Inspection Bureau: Standard Grading Rule We
Lumber.

1.04 SUBMITTALS
A. See Section 01 3000 - "Submittals", for submittal procedures.
1.05 QUALITY ASSURANCE
A. Plywood Grading Agency: Certified by APA.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Store and protect products under provisions of Product Requirements".
PART 2 PRODUCTS
2.01 LUMBER MATERIALS
A. Lumber Grading Rules: WCLIB.
B. Douglas Fir-Larch species, 1

cent - Oisture content.
C. See Structural drawings f
2.02 PLYWOOD MATERIALS

ing perpendicular to framing members with ends staggered. Secure sheet
bearing. Use sheathing clips between sheets between roof framing members.
olid edge blocking between sheets where noted on roof plan.

all sheathing vertically, with ends staggered, over firm bearing.
END OF SECTION
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SECTION 07 4113
STANDING SEAM METAL ROOF PANELS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Prefinished, prefabricated structural standing seam roof system with continuous interlocking
seams.

B. Trim.
1.02 RELATED REQUIREMENTS

A. Section 01 6000 - Product Requirements: Fundamental product requiremeni
and product options, delivery, storage, and handling.

B. Section 06 1119 - Framing and Sheathing: Plywood roof sheathing sub
C. Section 07 6200 - Sheet Metal Flashing and Trim
D. Section 07 9200 - Joint Sealants.

1.03 REFERENCE STANDARDS

A. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% inc Alloy-Coated
by the Hot-Dip Process; '09.

B. ASTM D523 - Standard Test Method for Specular &I0 ¢

C. ASTM D2244 - Standard Practice for Calculatio @ e

D. ASTM D6695 - Standard Practice for Xe

E. UL 90 - Wind Uplift Class.

F. UL 580 - Standards for Tests for
1.04 SUBMITTALS

A. See Section 01 3000 - "S

B. Product Data: Provide manu
instructions.

C. Shop Drawings:
1. Submit

ns, clearly showing flashings and change of direction caps.
te locations of field applied sealant.

bmit two (2) samples, 12" long x full width panel showing proposed metal gauge, seam
ile and required finish.
Submit standard color samples on metal for Architect's selection.
st Reports:
Submit test reports prepared by UL (Underwriters Laboratories, Inc) indicating wind uplift
rating of proposed roof system.
F. Certification:
1. Submit manufacturer's certification that materials and finishes meet specified
requirements.

G. Applicator's Experience:
1. Submit a list of completed projects and name of Architect.
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1.05 QUALITY ASSURANCE

A. Manufacturer's Qualifications:

1. Ten (10) years minimum experience in factory fabrication of standing seam roofs.

2. Products listed in this specification section are as manufactured by AEP Span.

3.  Substitution requests must be submitted in writing minimum ten days prior to bid date
accompanied by product literature, technical information and product sample. Approved
substitutions will be set forth in an addendum.

4. No substitutions will be permitted after bid date.

B. Applicator Qualifications:
1. Three (3) years minimum experience in application of metal roofing.
2. Minimum of five (5) satisfactory projects on similar types of roofs.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect products and accessories from damage and discoloration duting transit an ject

B. Do not overload roof structure with stored materials. Do not orage or traffic on

completed roof surfaces.
1.07 WARRANTY

A. Furnish manufacturer's standard 20-year warranty
be:
1. Free of fading or color change in excess o issas measured per ASTM D2244.
2. Will not chalk in excess of numerical rating OR#

3. Will not peel, crack, chip or delan

Completion of building covering
condition.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Atas International,

Allentown, h: 800-468-1441

B. Substitutions:
comply with specified requirements.
ons of Section 01 6000 - "Product Requirements".

90 rated roofing system that has been tested in accordance with UL 580 test

ide factory preformed panel system which had been certified by manufacturer to
comply with specified requirements under installed conditions.

a. Press broken or field formed panel systems will not be acceptable.

37 Provide one piece, single length roof panel where possible.

4. Provide continuous integral standing seam.

5 Provide clips and other accessories as required by specific job conditions for complete
installation.

B. Substrate Criteria:
1. Solid 5/8" minimum thickness plywood substrate.
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2.03 CONCEALED-FASTENER, STANDING SEAM METAL ROOF PANELS

A. General: Provide factory-formed metal roof panels designed to be field assembled by lapping
and interconnecting raised side edges of adjacent panels with joint type indicated and
mechanically attaching panels to supports using concealed clips in side laps. Include clips,
cleats, pressure plates, and accessories required for weathertight installation. Unless more
stringent requirements are indicated, comply with ASTM E 1514.

B. Integral-Standing-Seam Metal Roof Panels: Formed with integral ribs at panel edges and flat
pan between ribs; designed for sequential installation by mechanically attaching panels to
supports using concealed clips located under one side of panels and lapping and
interconnecting side edges of adjacent panels.

1. Basis-of-Design Product: ATAS International, Inc.; Dutch Seam™; MRBA94 or a
comparable product.

2. Manufacturer:
a. ATAS International, Inc.

3.  Material: 24 gauge metallic coated Steel.

Texture: Smooth.

Pan Coverage: 19-1/4".

Seam Height: 1-1/2".

KYNAR 5000® PDVF or HYLAR 5000® Finj

e. Color: To match existing adjacent buildi

Qo oo

field verify.

C. Accessories:
1. Provide manufacturer's standard accessori
standing seam roof installation includingsa

flashing and fascia.

2.  Form flashings from same gaugesa

3.

D. Field Sealants:
1. Color coordinated pri
panel manufacturer.

essential to completeness of

or button punching will not be allowed.
ineer standing seam to lock up and resist joint disengagement during design wind uplift
conditions as calculated according to local building codes.

gineer panels to use concealed anchors that permit expansion and contraction, except at
eaves, end laps, ridges, valleys, hips and gables.

D. Provide factory eave notch for eave termination (to be utilized with joggle cleat detail).
2.05 FINISH

A. Fluorocarbon Coating:
1. Full strength 70% Kynar 500 coating baked on for 15 minutes at 450-deg F to dry-film
thickness of 1.0 mil.
2. 20% reflective gloss (ASTM D523). Low Gloss.
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3. 0.3 mil baked-on epoxy primer.
4. Color: As selected by Architect from manufacturer's range of standard colors.

PART 3 EXECUTION
3.01 EXAMINATION

A. Plywood Deck:
1. Examine decking to ensure substrate is properly secured and prepared to receive metal

roofing.

Ensure decking is installed flat, free from objectionable warp, wave, and buckle.

Refer to Section 07 2100 - "Batt and Blanket Insulation" for roof insulation

rpoODN

B. Installer's Examination:
1. Have installer examine conditions under which construction activiti 2 to
be performed, then submit written notification if such conditions are u
2.
3.  Beginning construction activities of this section before ung have been

corrected is prohibited.

4. Beginning construction activities of this section indicates ins :
conditions.

3.02 PREPARATION

A. Underlayment:

1. Apply Grace Ultra only in fair weather whe
temperatures of 40-deg F or higher.

2.  Cut the membrane into 10-15 ft leg
nail or other appropriate method

3. Peel back 1-2 ft of release liner, brane, and continue to peel the release liner
from the membrane. Pre indplace with heavy hand pressure.

4. Side laps must be a mini 2o

5. Consistent with good i i nstall the membrane such that all laps shed water.
Always work from the to the high point of the roof.

3.03 INSTALLATION

A. Comply with ma
achieve weat

Transmit two copies of installer's report to Architect within 24496t
-, !

cturer's instructi@ns for assembly, installation, and erection in order to
installation. Install in accordance with approved Shop Drawings.

B. securely in place allowing for expansion and contraction resulting from

ement. Provide expansion joints in sheet metal work at necessary

Anchor compbnent

, trer's recommendations for design wind load criteria.
|ly seat adjacent panel to achieve continuous engagement of standing seam joint.
end cuts and install sealant with flashings to achieve weathertight installation.

Where sheet metal is in contact with dissimilar metals, execute juncture to facilitate
drainage and minimize possibility of galvanic action.

2. At point of contact with dissimilar metal, coat metal with protective paint or tape which can
be placed between metals.

E. Field apply sealant to penetrations, transitions and other locations necessary (not standing
seam) for airtight, waterproof installation.

3.04 CLEANING
A. Clean exposed surfaces of work promptly after completion of installation.
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B. Clean roofs in accordance with manufacturer's recommendations.
3.05 PROTECTION
A. Protect work as required to ensure roofing will be without damage at time of final completion.
END OF SECTION
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SECTION 07 6200
SHEET METAL FLASHING AND TRIM
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, gutters, downspouts, sheet
metal roofing, exterior penetrations, , and other items indicated in Schedule.

B. Roof flashings.

C. Flashings, counterflashings, sheet metal roofing, and fabricated sheet metal iter
1.02 RELATED WORK

A. Section 07 41 13 - Standing Seam Metal Roof Panels.

B. Section 07 9200 - Joint Sealants: Sealing non-lap joints between sheet
adjacent construction.

C. Section 09 9000 - Painting and Coating: Prime and finish paintj
1.03 REFERENCE STANDARDS

A. ASTM A525 - Steel Sheet, Zinc Coated, (Galvanized) by the Hot-

B. ASTM A653/A653M - Standard Specification for Steg Galvanized) or

| fab

FS QQ-S-571 - Solder, Tin Alloy.
FS SS-C-153 - Cement, Bituminous, |
CDA A4050 - Copper in Archite
H. SMACNA (ASMM) - Archite

®©mmoo

all be installed at the junction of roofs with vertical surfaces
ssary to make work watertight.

er provisions of Section 01 60 00 - "Product Requirements".
d pre-finished material to prevent twisting, bending, and abrasion, and to

alvanized Steel: ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24 gauge,
(0.0239 inch) thick base metal.

2.02 ACCESSORIES
A. Fastener: Galvanized steel with soft neoprene washers at exposed fasteners
B. Underlayment: Polyethylene, 6 mils thick.
C. Sealant to be Concealed in Completed Work: Non-curing butyl sealant.
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D. Sealantto be Exposed in Completed Work: ASTM C920; elastomeric sealant, 100 percent
silicone with minimum movement capability of plus/minus 25 percent and recommended by
manufacturer for substrates to be sealed; clear.

Sealant: Type specified in Section 07900 - "Joint Sealers".
Plastic Cement: FS SS-C-153, Type l-asphaltic base cement.
Reglets: Surface mounted galvanized steel.

Solder: FS QQ-S-571.

. Flux: FS O-F-506.
2.03 FABRICATION
. Form sections true to shape, accurate in size, square, and free from distgrtio
. Fabricate cleats and starter strips of same material as sheet, interlockab ith SREe
. Form pieces in longest possible lengths.

Hem exposed edges on underside 1/2-inch miter and seam coj
Form material with flat lock seam.

I omm

Solder and seal metal joints. After soldering, remove flux. Wipe a older joints clean.

@ Tmoowy>

or rigidity, seal with
sealant.

H. Fabricate vertical faces with bottom edge form
2.04 FINISH
A. Shop prepare and prime exposed ferrqQ

and hemmed to form drip.

B. Backpaint concealed metal surfaces
thickness of 15-mil.

ivelbacking paint to a minimum dry film

C. Gutters and Downspouts; po
2.05 GUTTER FABRICATION
A

ected by architect.

 Profiled to suit gutters.
horage Devices: In accordance with SMACNA (ASMM) requirements.

3.01 INSPECTION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, cant
strips and reglets in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.
C. Beginning of installation means acceptance of existing conditions.

3.02 PREPARATION
A. Field measure site conditions prior to fabricating work.
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O w

Install starter and edge strips, and cleats before starting installation.
Install surface mounted reglets true to lines and levels, and seal top of reglets with sealant.

Insert flashings into reglets to form tight fit. Secure in place with plastic wedges. Seal flashings
into reglets with sealant.

Lap and seal all joints.

Solder metal joints watertight for full metal surface contact. After soldering, wash metal clean
with neutralizing solution and rinse with water.

3.03 INSTALLATION

A

B.

Conform to drawing details included in SMACNA manual:

Secure flashings in place using concealed fasteners, and use exposed faste

permitted..
Apply plastic cement compound between metal flashings and felt flaghings.

ht in

Fit flashings tight in place; make corners square, surfaces true s, and lines

accurate to profiles.
Secure gutters in place using concealed fasteners.
Slope gutters 1/4 inch per foot minimum.

END OF SECTI
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SECTION 07 9200
JOINT SEALANTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Nonsag gunnable joint sealants.
Self-leveling pourable joint sealants.
Joint backings and accessories.

1.02 RELATED REQUIREMENTS

A.

Section 32 1313 - Portland Cement Concrete Paving.

1.03 REFERENCE STANDARDS

A. ASTM C834 - Standard Specification for Latex Sealants; 2014.

B. ASTM C920 - Standard Specification for Elastomeric Joint Sealaafs

C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 201 0

D. ASTM C1248 - Standard Test Method for Staining of Porous Sub t Sealants; 2008

(Reapproved 2012).

E. ASTM C1311 - Standard Specification for Solvent R Sealants; .

F. SCAQMD 1168 - South Coast Air Quality Manag rict Rule No.1168; current edition.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Reg

B. Product Data for Sealants: Submit ma

PART 2 PRODUCTS
2.01 MANUFACTURERS
A

used, that includes the following.
1. Physical characteristics, in

and color availability.
2. List of backing materi
3.  Substrates that produ

Non-Sag Se
slumping.
Corporation; . www.atcepoxy.com/#sle.
S; . www.quikrete.com/#sle.

ams Company; ;. www.sherwin-williams.com/#sle.

S rface when applied in a horizontal joint.

heswes Technology Corporation; : www.atcepoxy.com/#sle.
RETE Companies; . www.quikrete.com/#sle.
Sherwin-Williams Company; . www.sherwin-williams.com/#sle.
Substitutions: See Section 01 6000 - PRODUCT REQUIREMENTS.

2.02 JOINT SEALANTS - GENERAL

A

B.

Sealants and Primers: Provide products having lower volatile organic compound (VOC) content
than indicated in SCAQMD 1168.

Silicone Sealant: FS TT-S-01543, Class A, low modulus type; color as selected; manufactured
by Dow Corning, General Electric, Sonneborn or approved equal.
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2.03 ACCESSORIES

A. Backer Rod: Cylindrical cellular foam rod with surface that sealant will not adhere to,
compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.

B. Backing Tape: Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape: Self-adhesive, nonabsorbent, non-staining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner: Non-corrosive and non-staining type, type recommended by se
manufacturer; compatible with joint forming materials.

E. Primers: Type recommended by sealant manufacturer to suit applicatiogg non<§ta
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that joints are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.
3.02 PREPARATION

A. Remove loose materials and foreign matter tha air adhesion of sealant.

B. Clean joints, and prime as necessary, in accorda acturer's instructions

C. Perform preparation in accordance with a g instructions and ASTM C1193.

D. Mask elements and surfaces adjacent ge and disfigurement due to sealant

work; be aware that sealant drips and
3.03 INSTALLATION

ot be completely removable.

A. Perform work in accordanc acturer's requirements for preparation of
B.

C. Install bond brea re backer rod cannot be used

D. Install sealant air pockets, foreign embedded matter, ridges, and sags, and without

ambient temperature is outside manufacturer's recommended
e out3|de that range durlng the entire curing period, unless

ield quality control inspection/testing as specified in PART 1 under QUALITY
CE article.

emove and replace failed portions of sealants using same materials and procedures as
icated for original installation.

END OF SECTION
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SECTION 08 1100
STANDARD STEEL DOORS AND FRAMES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Non-rated rolled steel doors and frames.
1.02 RELATED REQUIREMENTS

A. Section 04 0511 - Mortar and Masonry Grout: Grouting of steel frames in masonry.

B. Section 08 7100 - Door Hardware.

C. Section 09 9000 - Painting and Coating: Field painting of doors and frames
1.03 REFERENCE STANDARDS

A. ANSI A250.11 - Recommended Erection Instructions for Steel Frames; '01%

B. DHI - Door Hardware Institute: The Installation of Commercial S
Insulated Steel Doors in Wood Frames and Builders' Hardwar;

C. NFPA 80 - Standard for Fire Doors and Windows; '95.
D. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; '

E. SDI 100 - Recommended Specifications for Stand
Institute; '91.

1.04 SUBMITTALS
A. See Section 01 3000 - "Submittals", for submai
B. Product Data: Provide door configurati

C. Shop Drawings: Indicate door elevati
glazing, and finishes.

rs an eel Frames,

Doors and mes; Steel Door

D. Manufacturer's Installation |
1.05 QUALITY ASSURANCE
A. Conform to SDI-100.
B.

C. Installed fram door assembly to conform to NFPA 80 for fire rated class indicated on
drawings.

1.06 REGULATOR

2.01 DOORS AND FRAMES
A. Doors: SDI-100 Grade |.

B. Frames:

1.  Exterior: Amweld, Steelcraft, Republic or approved equal, 16-gauge thick material, core
thickness. To suit grade and model of door.

2.02 DOOR CORE
A. Core: Impregnated cardboard honeycomb.
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2.03 ACCESSORIES
A. Rubber Silencers: Resilient rubber.
2.04 FABRICATION
A. Fabricate frames as welded unit type.
B. Fabricate frames and doors with hardware reinforcement plates welded in place.

C. Reinforce frames wider than 48-inches with roll formed steel channels fitted tightly into frame
head, flush with top.

D. Prepare frame for silencers. Provide three single rubber silencers for single dg ike
side, and two single silencers on frame head at double doors without mullio

E. Attach fire rated label to each frame unit.

F. Close top edge of exterior doors flush with inverted steel channel closure {8eal | ight.
2.05 FINISH

A. Primer: Air dried.

B. Finish: Paint of color selected.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instruc
B. Install frames in accordance with ANSI

C. Install doors in accordance with DHI.

D. Coordinate with wallboard wall constrt
3.02 ERECTION TOLERANCES

A. Maximum Diagonal Distortj
3.03 ADJUSTING

A. Adjust doors for smgoth and ba

br placement.

astited with straight edge, corner to corner.

ed door movement.
OF SECTION
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SECTION 08 7100
DOOR HARDWARE
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Hardware for wood and hollow metal doors.
B. Hardware for fire-rated doors.
1.02 RELATED REQUIREMENTS

A. Section 08 1100 - Standard Steel Doors and Frames.
B. Section 08 1423 - Laminate Faced Wood Doors.
1.03 REFERENCE STANDARDS
A. CBC - 2013 California Building Code, based on 2012 International BuildN h
California Amendments.

B. NFPA 80 - Standard for Fire Doors and Other Opening Proteciite

C. SDI - Steel Door Institute. ‘
D. UL (DIR) - Online Certifications Directory; current listings at databa$s ofy.

1.04 COORDINATION

A. Coordinate the manufacture, fabrication, and in products that door hardware will be
installed upon.

B. Coordinate work of this section with other di ted sections involving manufacturer of
any internal reinforcement for door hardiya

1.05 REGULATORY REQUIREMENTS
A. Conform to applicable code for

1. Conform to CBC:
a. Section 1132A.6, ffort to Operate Doors.
1)  Maxigum effort erate doors shall not exceed 8-1/2 pounds for exterior
interior doors, such pull or push effort being applied at

dards. When fire doors are required, the maximum effort to operate

be increased to the minimum allowable by the appropriate

aforcement agency, not to exceed 15 pounds.

1132A.8, Hand-Activated Door Hardware.

afnd-activated door latching, locking and opening hardware shall be centered

een 30 inches and 44 inches above the floor. Latching and locking doors

at are hand-activated and on an accessible route shall be operable with a

single effort by lever-type hardware, panic bars, push-pull activating bars or other

hardware designed to provide passage without requiring the ability to grasp the
opening hardware. Locked exit doors shall operate consistent with Section
1132A.6 in direction of egress.

Section 1126A.4.1, Door Closer.

1) If the door has a closer, then the sweep period of the closer shall be adjusted so
that from an open position of 70 degrees, the door will take at least 3 seconds to
move to a point 3 inches from the latch, measured to the leading edge of the
door.

C.

1.06 SUBMITTALS
A. See Section 01 3000 - "Submittals", for submittal procedures.
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B. Product Data: Manufacturer's catalog literature for each type of hardware, marked to clearly
show products to be furnished for this project.

C. Indicate locations and mounting heights of each type of hardware.

D. Submit Schedule of Hardware.

E. Provide product data on specified hardware.

F. Submit manufacturer's parts lists, templates and installation instructions.
1.07 OPERATION AND MAINTENANCE DATA
A. Submit operation and maintenance data.

B. Include data on operating hardware, lubrication requirements, and inspectiogfprocedures
related to preventive maintenance.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and protect products under provisions of Section 01,8
Requirements"

B. Package hardware items individually; label and identify each pa
match hardware schedule.

C. Deliver keys to Owner by security shipment direct from_hardware sup

D. Protect hardware from theft by cataloging and storj ure area.
1.09 MAINTENANCE PRODUCTS
A. Provide special wrenches and tools applicable to special hardware component.
B. Provide maintenance tools and access
1.10 WARRANTY
A. Provide five year warranty.
PART 2 PRODUCTS

2.01 MANUFACTURERS - BASIS

ardware component manufacturer.

are on Fire-Rated Doors, Except Hinges: Listed and classified by UL (DIR) as
itable for the purpose specified and indicated.
ware for Smoke and Draft Control Doors (Indicated as "S" on Drawings): Provide
hardware that enables door assembly to comply with air leakage requirements of the
applicable code.

2.03 LOCKS AND LATCHES

A. Locks: Provide a lock for every door, unless specifically indicated as not requiring locking.
1. If no hardware set is indicated for a swinging door provide an office lockset.
2. Trim: Provide lever handle or pull trim on outside of all locks unless specifically stated to
have no outside trim.
3. Lock Cylinders: Provide key access on outside of all locks unless specifically stated to
have no locking or no outside trim.

B. Lock Cylinders: Manufacturer’s standard tumbler type, six-pin standard core.
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1. Provide cams and/or tailpieces as required for locking devices required.
C. Keying: Grand master keyed.

D. Latches: Provide a latch for every door that is not required to lock, unless specifically indicated
"push/pull" or "not required to latch".

2.04 HINGES
A. Refer to Hardware Sets at end of section.

B. Hinges: Provide hinges on every swinging door.
1. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
2. Provide ball-bearing hinges at all doors having closers.
3.  Provide hinges in the quantities indicated.
4. Provide non-removable pins on exterior outswinging doors.
5. Where electrified hardware is mounted in door leaf, provide power

2.05 LOCKS AND LATCHES

A. Locks: Provide a lock for every door, unless specifically indica
1. Hardware Sets indicate locking functions required for ea

2. If no hardware set is indicated for a swinging door provide 3

3. Trim: Provide lever handle or pull trim on outside of all locks
have no outside trim.

4. Lock Cylinders: Provide key access on outsi ocks unless specifically stated to
have no locking or no outside trim.
B. Lock Cylinders: Manufacturer’s standard tumbler¥jpéysix-pin standard core.

1. Provide cams and/or tailpieces as [g or [@eking devices required.

C. Keying: Grand master keyed.

D. Latches: Provide a latch for every dod nuired to lock, unless specifically indicated
"push/pull” or "not required to |

2.06 KEYING

A. Door Locks: Construction K
pin system after acceptance o

y. The Owner to provide key system compatible with the 5
building.

PART 3 EXECUTION
3.01 EXAMINATION

dware in accordance with manufacturer's instructions, requirements of SDI and
applicable codes.

templates provided by hardware item manufacturer.
C. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80.
D. Conform to ANSI A117.1 for positioning requirements for the handicapped.

3.03 CLEANING

A. Clean adjacent surfaces soiled by hardware installation. Clean finished hardware per
manufacturer's instructions after final adjustments has been made. Replace items that cannot
be cleaned to manufacturer's level of finish quality at no additional cost.
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3.04 SCHEDULE
A. Numbers have been taken from the following:

IVE - Ives SCH - Schlage
PMK - Pemko LCN - LCN
VD - Von Duprin
HDG #1
DRS #1, 2
EACH DOOR TO HAVE:
3 Ea Hinge 5BB1 4-1/2 x 4-1/2 NRP 652
1Ea Lockset ND 70 PD RHO 626
1 Ea Kick Plate 8400 10x 34 ) VE
1Ea Stop FS 444 @
1 Ea Threshold 171 A PMK
1 Set Seal S88D PMK
1 Set Weather Strip S88W PMK
END OF SEC

WVRTC Indoor Gun Range AC 08 7100 - 4 DOOR HARDWARE



STK Architecture, Inc. July 2021

SECTION 09 9000
PAINTING AND COATING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Surface preparation.
B. Field application of paints, stains, varnishes, and other coatings.

C. Do Not Paint or Finish the Following Items:
1. ltems fully factory-finished unless specifically so indicated; materials and p aving
factory-applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. ltems indicated to remain unfinished.
4 Fire rating labels, equipment serial number and capacity labels, and rati

equipment.
5.  Floors, unless specifically so indicated.
6. Glass.

7. Concealed pipes, ducts, and conduits.
D. See Surface Finish Schedule.
1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications: Shop-prig

B. Section 26 0553 - Identification for Electrical Sys entification.
1.03 DEFINITIONS
A. Conform to ASTM D16 for interpretatig is section.
1.04 REFERENCE STANDARDS
A. ASTM D2016 - Test Method f;
B. ASTM D16 - Standard Ter int, Related Coatings, Materials, and Applications;
2014.
1.05 SUBMITTALS
A. See Section 01 - Administrati equirements, for submittal procedures
B. 4 e complete list of all products to be used, with the following information for

pmit two samples, 8 x 10 inch in size, illustrating range of colors and textures
e for each surface finishing product scheduled.

anufacturer's application instructions.
ITY ASSURANCE

nufacturer Qualifications: Company specializing in manufacturing the products specified,
with minimum three years documented experience.

B. Applicator Qualifications: Company specializing in commercial painting and finishing approved
by product manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
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B. Container Label: Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials: Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, ing
substrates, moisture in substrates, and humidity and temperature limitation

ing of

C. Provide lighting level of 80 ft candles measured mid-height at substrate surface
1.09 EXTRA MATERIALS

B. Label each container with color, texture and room locations, i manifacturer's

label.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Provide all paint and coating products used in a | system from the same
manufacturer; no exceptions.

B. Provide all paint and coating products from the manufacturer to the greatest extent
possible.
1.  Inthe event that a single manufs

Corporation: www.behr.com/#sle.
ams Company: www.sherwin-williams.com/#sle.

. stomeric Paint: Vista Paint or approved equal.
I.  Substitutions: See Section 01 6000 - PRODUCT REQUIREMENTS.
2.02 PAINTS AND COATINGS - GENERAL

A. Paints and Coatings: Ready mixed, unless intended to be a field-catalyzed coating.
1. Provide paints and coatings of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.
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2. Supply each coating material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure
is specifically described in manufacturer's product instructions.

B. Primers: As follows unless other primer is required or recommended by manufacturer of top
coats; where the manufacturer offers options on primers for a particular substrate, use primer
categorized as "best" by the manufacturer.

C. Volatile Organic Compound (VOC) Content:

1. Provide coatings that comply with the most stringent requirements specified
following:

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emi

Architectural Coatings.

PART 3 EXECUTION
3.01 EXAMINATION

3.02 PREPARATION
A. Clean surfaces thoroughly and correc
B. Prepare surfaces using the methods ommende by the manufacturer for achieving the best

C. g electrlcal plates hardware, light fixture trim,

D.

E. Remove mildew frafpri i aces by scrubbing with solution of tetra-sodium phosphate
3.03

A. .

B aces that are not dry. Allow applied coats to dry before next coat is

C. uniform appearance.

D. aces of loose particles. Use tack cloth to remove dust and particles just prior

coat.

ollect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finished coatings until completion of project.

B. Touch-up damaged coatings after Substantial Completion.
3.06 SCHEDULE - EXTERIOR SURFACES

A. Wood - Transparent:
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1. One coat stain - Olympic Stain, Semi-Transparent.
2.  One coat sealer - As directed.

B. Steel - Unprimed:
1. One coat zinc chromate primer - Vista Paint 4800 Metal Pro or Carbomastic 90.
2. Two coats acrylic enamel, semi-gloss - Vista Paint 8400 Semi-Gloss or 7900 Premogloss
or Carboline 133 VOC.

C. Steel - Shop Primed:
1. Touch-up with zinc chromate primer - Vista Paint 4800 Metal Pro or Carbomastic 90.

2. Two coats alkyd enamel, semi-gloss - Vista Paint 8400 Semi-Gloss or 790 loss or

Carboline 133 VOC.

D. Steel - Galvanized (where indicated).
1. Pretreatment - Jasco Prep N Prime.
2. One coat zinc chromate primer - Vista Paint 4800 Metal Pro or Carb
3.  Two coats acrylic enamel, semi-gloss - Vista Paint 8400 Semi Xo) gloss
or Carboline 133 VOC.

END OF SECTION
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SECTON 22 0000
GENERAL PLUMBING REQUIREMENTS
PART 1 GENERAL
1.01 GENERAL REQUIREMENTS

A. The General conditions, supplementary conditions, special Requirements, and applicable
portions of Division 1 of the specification are a part of this Division and the requirements
contained herein are supplementary to them.

B. This Division is an integrated whole comprising interrelated and interdepend ps and
shall be considered in its entirety in determining requirements.

C. Refer to other sections of this Division for additional requirements or i
subjects of this Section.

1.02 ABBREVIATIONS AND DEFINITIONS (as used on Division 23 Draw

A. This Division is abbreviated and includes incomplete sentep
inference.

B. Symbols: "S" means submittals are required; "M/O" means
required; see paragraphs hereinafter.

C. "Provide" means furnish, install and connect unleszf@ ise described’in specific instances.

: emove and similar words mean that the
Contractor (or his de5|gnated subcontra amplish the action described.

holders havmg jurisdiction.
G. "Products", "Materials" and "Egui . terchangeably and mean materials, fixtures,

nical, electrical, janitorial, and similar rooms or spaces which
by custodial or maintenance personnel. "Public Areas" are
are not included in the utility areas definition.

a complete and operable installation, including all labor, supervision, materials,
t, tools, apparatus, transportation, warehousing, rigging, scaffolding and other
equipment and services necessary to accomplish the work in accordance with the intent and
eaning of these drawings and specifications.

1.04 RELATED WORK

A. Coordination: Refer to Architectural, Civil, Structural, Mechanical and Electrical Drawings for the
construction details and coordinate the work of this Division with that of other Divisions. Order
the work of this Division so that progress will harmonize with that of other Divisions and all work
will proceed expeditiously. The work of this Division shall include direct responsibility for the
correct placing and connection of plumbing work in relation to the work of other Divisions.

B. Examine other Divisions for work related to the work of this Division especially Division 23 —
MECHANICAL and Division 26 - ELECTRICAL.

WVRTC Indoor Gun Range AC 22 0000 -1 GENERAL PLUMBING
REQUIREMENTS



STK Architecture, Inc. July 2021

1.05 EXISTING CONDITIONS

A. Visit the site prior to bidding and investigate the existing conditions which affect or will be affected
by the work of this Division. Become thoroughly familiar with the working conditions and take
into account any special or unusual features peculiar to this job. By the act of submitting a Bid,
the Contractor will be deemed to have complied with the forgoing, to have accepted such
conditions, and to have made allowance therefore in preparing his Bid.

B. The location of existing concealed utility lines are shown in accordance with reference data
received by the Architect. The Archltect does not guarantee the accuracy of such data. The points

operations to existing utility lines at no cost to the Owner, whether
drawings or not.

1.06 DRAWINGS AND SPECIFICATIONS
A. Drawings and specifications are intended to complement ez

B. The Architect shaII interpret the drawings and the speC|f|cat|ons a

quality, greater quantity, or larger size) in prepa
successful bidder as soon as feasible af e
order will be issued.

D. All provisions shall be deemed manda
"may" or "option".

1.07 WATER (DOMESTIC AND FI
SERVICE

A. Within 5 days after award of ¢ , hotify the serving utilities that the project is under construction

the name of the Owner. Furnish pertinent load and location

itect's representative every facility for evaluating the skill and competence of the
jcs and to examine the materials. Concealed work shall be reopened when so directed
periodic visits.

ES AND REGULATIONS

submitting a bid, Contractor is deemed to represent himself as competent to accomplish the
work of this Division in conformance with applicable Codes. In case of conflict between the
Contract documents and the Code requirements, the Codes shall take precedence. Should such
conflicts appear, cease work on the parts of the contract affected and immediately notify the
Architect in writing. It shall be the Contractor's responsibility to correct, at no cost to the Owner,
any work he executes in violation of Code requirements. Specify references to codes elsewhere
in this Division are either to aid the Contractor in locating applicable information or to deny him
permission to use options which are permitted by Codes.

WVRTC Indoor Gun Range AC 22 0000 - 2 GENERAL PLUMBING
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B. Applicable Codes: (Current editions unless otherwise noted)
. All' local codes; city and/or County as applicable

. OSHA requirements

. Uniform Building Code

. Uniform Mechanical Code

. Uniform Plumbing Code

. California Building Code

. California Mechanical Code

. California Plumbing Code

. California Code of Regulations (CCR) Titles

10. Fire Marshal Regulations

11. Regulations of all other authorities having jurisdiction.

C. Where conflict or variation exists among codes, the most stringent shall gov

O©CO~NOOOTAWNPE

D. Certificates of Conformance or Compliance: Submit original and no i ificati®ns. Do not
make statements in the certifications that could be interpreted uct does not
meet all requirements specified, such as "as good as", "achieveithe e e se and results as
materials formulated in accordance with the referenced publication xceed the services
and performance of the specified material". Simply state that th€@pr@@ict conforms to the
requirements specified.

E. Certified Test Reports: Certified Test Reports
manufactured materials or equipment identical to
and equipment, submit certified copies of tes C|f|ed in the |nd|V|duaI sections.

e rep@its of tests conducted on previously

G.
H.
l.

. Update the drawings daily with neat and legible annotations in red
ing the work as actually installed.
al size, location and elevation of all buried lines, valve boxes, manholes,
2nts, and stub-outs shall be accurately located and dimensioned from building
or other permanent landmarks.
Furnish the originals.
ation and Maintenance Manual: Furnish an operation and maintenance manual
covering the stipulated plumbing systems and equipment. Seven copies of the manual,
bound in hardback binders or an approved equivalent, shall be provided to the Architect in
accordance with the Division 1 section on Maintenance and Operation Manuals. Furnish
one complete manual prior to the time that system or equipment tests are performed.
Furnish the remaining manuals before the contract is completed. The following identification
shall be inscribed on the cover:

OPERATION AND MAINTENANCE MANUAL

PROJECT TITLE.................

CONTRACTOR......ccccveeernnee
Provide a table of contents. Insert tab sheets to identify discrete subjects. Instruction sheets
shall be legible and easily understood, with large sheets of drawings folded in. The manual
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shall be complete in all respects for all materials, piping, valves, devices and equipment,
controls, accessories and appurtenances stipulated. Include as a minimum the following:
a. Updated approved materials list, shop drawings and catalog information of all items
indicated by symbol "M/O" at titles or beginning of paragraphs.
b. System layout showing piping, valves and controls.

c. Wiring and control diagrams with data to explain detailed operation and control of each
component.

d. A control sequence describing start-up, operation and shutdown.

e. Detailed description of the function of each principal component of the m.

f.  Procedure for starting.

g. Procedure for operation.

h. Shut-down instruction.

i. Installation instructions.

j-  Adjustments, maintenance and overhaul instructions.

k. Lubrication schedule including type, grade, temperatur gue

I.  Safety precautions, diagrams and illustrations.

m. Test procedures.

n. Performance data.

0. Parts lists, with manufacturer's names and catalog num

p. Preventive maintenance schedule.

g. Service organization with name, addresgfe phone number.

r. Valve identification chart and schedu

s. ASME certification

B. Standard Compliance: Where equipment oigmaterial§iare specified to conform with requirements

of standards of recognized technical stria Anizations such as American National
Standards (ANSI), American Societ ) gineers (ASME), American Society of

Heating, Refrigeration and Air
(UL), American Refrigeration

ers (ASHRAE), Underwriters Laboratories
ican Gas Association (AGA), or National

or listing of the specified org
C. Certificates of Conf

n will be acceptable evidence.

iance: Submit original and not pre-printed certifications. Do not
at could be interpreted to imply that the product does not

specified, such as "as good as", "achieve the same end use and results as

ccordance with the referenced publications”, "equal or exceed the services
specified material". Simply state that the product conforms to the

> Factory tests are tests which are required to be performed on the actual materials or
t proposed for use. Submit results of the tests in accordance with the requirements for
test results of this Contract.

ermits and Certificates of Inspection: Furnish the originals.

G. sting procedures and test results required in this and other sections. Furnish 2 copies.
H. Other data required by other sections of this Division. Furnish 2 copies.
1.11 TOOLS

A. Provide all special tools needed for proper operation and routine adjustment and maintenance of
systems and equipment. Deliver tools to Owner's representative and request a receipt for same.

1.12 CONSTRUCTION COST BREAKDOWN
A. To assist the Architect and Engineer in evaluation of the construction cost, the Contractor shall
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prepare and submit for review a construction cost breakdown for the major subdivisions of the
plumbing work.

B.  Subdivide each item on the breakdown into two headings: labor and materials. Include overhead
and profit in each entry.

C. Cost breakdowns shall be submitted and approved prior to the first payment request. Send one copy
of the breakdown directly to the Engineer and the remaining copies sent through regular channels.

PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT
A. Standard Products: Materials and equipment shall be essentially the standard

their latest standard designs that comply with the specification requi
equipment shall duplicate items that have been in satisfactory commer

required, these units shall be products of a single manufa
however, are not required to be exclusively of the same manu
equipment shall have manufacturer's name, address, model, ang
securely affixed in a conspicuous place. The nameplate of the @
acceptable.

B. Whenever on the plans, or in these specificatio
manufacturer, it is intended that equivalent p
unless otherwise indicated, if accepted as a sub
manufacturers are listed as "acceptable mai

and catalog number.
2.02 SUBSTITUTIONS

A. General: Should the Contr,
the Material List a complete
descriptive information of the

are in variance the specified
complete to
the specifie
Contractg

ducts, or if the information submitted is not sufficiently
per evaluation, the substitution will be disallowed from consideration and
shall be furnished. By proposing a substitution, it is deemed that the

rdance with the Division 1 section covering submittals and as herein specified. Where
anty of longer than one year is specified, include such warranty with submittal.
Architect's review of the submittal is only for general conformance with design compliance
with the information given in the contract documents. The submittal procedure is required
as an effort to minimize the problems which occur due to the discovery of Contractor non-
compliance at the construction site. The Contractor is responsible for conformation and
correlation of the dimensions, quantities and sizes, for information that pertains to fabrication
methods or construction techniques, and for coordination of work of all Divisions of the work.
Deviations, if any, from Contract documents shall be clearly and completely indicated (by a
separate letter if deviations are extensive) in the submittals, and the lack of such is deemed
complete compliance with Contract Documents without any deviations. Submittals favorably
processed will not relieve the Contractor of responsibility for deviations not so reported nor
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for errors in the submittal.
2. In addition to the above, upon permission to proceed after review of submittal and prior to
the installation of work, submit dimensioned and scaled drawings (not less than 1/4-inch
equal to one foot) of all mechanical equipment rooms and areas. Such layouts shall indicate,
but not be limited to, all plumbing equipment, control panels, piping, housekeeping pads,
ductwork, tube pull, access and maintenance clearances, and other like items. The layout
shall also indicate major equipment to be provided under other Sections of work.
3. Contractor Stamp: All submittals shall be stamped with the following text and signed by the
Contractors representative:
“IT IS HEREBY CERTIFIED THAT THE PRODUCTS SHOWN A
THIS SUBMITTAL ARE IN COMPLIANCE WITH THE CONTR

NOTED AS DEVIATIONS.
CERTIFIED BY: DY | S

ese specifications,
provision for which

5.  For all work under Division 23, the notatiop Contractor or Supplier on submittal
documents "Per Plans and Specifications ified", or similar wording or phrasing
is not acceptable and will be cause of fte descriptive submittals are
required for all Division 23 work.

6. Refer to the other sections of this

B. Material List: Within 15 days after a
materials proposed for use. Furgish

requirements.

5 ubmit for approval a complete list of
Iresses of manufacturers, catalog numbers
poses of uniformity, only one manufacturer
. This list is in addition to Shop Drawings.

C. Shop Drawings: Submit sh gs with such promptness as to cause no delay in the work.
e equipment until the approved drawings are received from

D. i s required by other sections of this Division.
PART 3 EXECUTION
3.01 WORKMANSE LLATION METHODS

so as to contribute to ease of operation and maintenance, maximum
st appearance. Execute it so that the installation will conform and adjust itself

: y aligned, and firmly secured in place.

uipment in accordance with the manufacturer's instructions and recommendations
erwise noted or specified.

1. Demonstrate that all components of the work of this Division have been provided and that
they operate in accordance with the Contract Documents.
2. Provide instruments and personnel for tests and demonstrations. Submit signed test results.

B. Specific: Refer to the other sections of this Division for test requirements.
3.03 DELIVERY, HANDLING, STORAGE OF MATERIALS AND PROTECTION OF WORK
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A. Protect materials against dirt, water, chemical and mechanical damage both while in storage and
during construction.

B. Cover materials in such a manner that no finished surfaces will be damaged, marred or splattered
with plaster or paint, and all moving parts will be kept clean and dry.
C. Replace or refinish any damaged materials including fronts of control panels, ductwork fittings,
and shop fabricated ductwork.
D. Keep cabinets and other openings closed to prevent entry of foreign matter.
3.04 CLEANUP AND HOUSEKEEPING

A. Cleaning shall be done as the work proceeds. Periodically remove waste and
site as clean as is practical.

B. Leave exposed parts of the plumbing work in a neat, clean and usabl
surfaces unblemished and plated metal surfaces polished.

3.05 PROJECT CONDITIONS

A. Site Examinations and Conditions:
1. Regard information relative to existing conditions, service
only. Verify dimensions and locations, and be knowledge

before subm|tt|ng Bid. Verlfy pressure, location e, and elev

ndi

e as approximate
orking conditions

commencement of any new work.

2. Make minor deviations necessary to confo i@ns and conditions. Submission
of Bid presumes proper examination of Site, ions, dimensions and conditions, and no
additional cost will be honored for minations.

B. Existing Services: Examine the Contra the project site to ascertain the extent
of the existing services. Where existifig equipmeniiservices serving existing structures and/or
existing structures to be demo i@¥n service, reroute, relocate, or extend such
existing equipment and/or s e this project without additional cost

C. Interruption of Existing Se
to make connections of new
intent to the Owner and secure

re it is necessary to reroute existing services or utilities, or
existing services or utilities, give timely written notice of such
itten approval before proceeding. Make all such interruptions

ent of Work:
pordinate for clearance, accessibility and placement of equipment either by
openings provided or by placing equipment during construction. Ordering of

ply of equipment to accomplish this requirement shall be executed without
itional cost. Where provided openings are inadequate to accommodate equipment,
ide new openings and restoration of same, all at no additional cost. Obtain written
approval for new openings before proceeding.

Verify location of all plumbing fixtures and equipment within finished spaces with the
Architectural Drawings. In the event that Plumbing Drawings do not indicate exact locations,
or are in conflict with the Architectural Drawings, obtain information regarding proper
locations. Installation of work without proper instruction under such circumstances will result
in relocation of work, when directed, without additional cost.

E. Verification and Coordination: Drawings indicating suggested distribution routes are
diagrammatic only, and all scaled and figured dimensions are approximate and are indicated for
estimating purposes only. The Drawings do not indicate necessary offsets and like items. Do not
construe Contract Drawings as fabrication drawings. Prior to fabrication and installation of work,
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verify all dimensions, sizes and distribution routes with actual conditions, and prepare submittal
and fabrication drawings. Coordinate to avoid possible conflicts and resolve same where such
exist. Install work to conform to structure, avoid obstruction, preserve headroom, and keep
openings and passageway clear. Changes necessary, resulting from such verification and
coordination, shall not be a cause for additional cost.
F. See Drawings for extent of demolition.
3.06 WARRANTY

A. Guarantee, in writing, all work against fault of any product or workmanshlp for a peried of not

, Within or prior to
the warranty period specified, shall be construed as acceptance 8 or shall condone

any negligence of omission of Contractor in doing the work.
3.07 SAFETY REQUIREMENTS

A. Enclose and guard belts, pulleys, chains, gear
rotating parts in accordance with the OSHA
temperature equipment and piping so loca

printed copies of these rec installing Contractor and Architect prior to
i of the item until the recommendations are
ommendatlons can be cause for rejection of the material.

ND OF SECTION

received. Failure to furnish
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SECTION 22 0500
COMMON WORK RESULTS FOR PLUMBING
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:

Piping materials and fittings.
Joining materials.
Dielectric fittings.
Mechanical sleeve seals.
Piping Specialties

Grouting

Piping Insulation.
Equipment Installation.

. Concrete Bases.

10. Erection of Metal Supports.
11. Erection of Wood Supports
12. Cutting and Patching

B. Related Sections:

1. Section 01 81 13 - Sustainable Design Requi
2. Section 01 31 00 - Project Management ag
3. Section 01 73 29 - Cutting and Patching
4, Section 01 78 43 - Spare Parts and Maieki
5. Section 01 79 00 - Training
6
7
8
9

©OoNoO~wWNE

Section 01 78 23 - Operating ang
Section 03 30 00 - Cast-in-Place

echanical Engineers (ASME) Publications:
Threads, General Purpose, Inch”
etallic Flat Gaskets for Pipes Flanges"

ational (ASTM) Publications: (Former American Society for Testing and Materials)
"Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded

A536 "Standard Specification for Ductile Iron Castings"

B32 "Standard Specification for Solder Metal"

. C1107 "standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)"

5. D2235 "Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene
(ABS) Plastic Pipe and Fittings"

6. D2657 "Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings"

7. D2672 "Standard Specification for Joints for IPS PVC Pipe Using Solvent Cement"

8. D2846 "Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Hot-

and Cold-Water Distribution Systems"

WVRTC Indoor Gun Range AC 22 0500-1 COMMON WORK RESULTS
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E.

1.03 DEFINITIONS
A.

9. D2855 "Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride)
(PVC) Pipe and Fittings"

10. D3138 "Standard Specification for Solvent Cements for Transition Joints Between
Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl Chloride) (PVC) Non-Pressure
Piping Components"

11. F402 "Standard Practice for Safe Handling of Solvent Cements, Primers, and Cleaners
Used for Joining Thermoplastic Pipe and Fittings"

12. F477 "Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe"

13. F493 "Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings"

14. F656 "Standard Specification for Primers for Use in Solvent Cement JoiafS yl
Chloride) (PVC) Plastic Pipe and Fittings"

American Welding Society (AWS) Publications:

1. BRH "Brazing Handbook"

2. Ab.8 "Specification for Filler Metals For Brazing And Braze
3. D1.1 "Structural Welding Code - Steel"

4. D10.12 "Guide for Welding Mild Steel Pipe"

American Water Works Association (AWWA) Publications:

1. C110/ANSI A21.10 " Standard for Ductile-Iron and Gray-Iron Fi In.-48 In. (76 mm-
1,219 mm), for Water "

2. C111/ANSI A21.11 "Standard for Rubber-
Fittings™"

Copper Development Association (CDA) Publi

1. "Copper Tube Handbook"

s for Ductile-Iron Pressure Pipe and

| electrical equipment rooms, furred

Finished Spaces: Spaces other
i ediately below roof, spaces above ceilings,

ed to view outdoors, or subject to outdoor ambient
. Examples include rooftop locations.

allations: Concealed from view and protected from physical contact by

; ylonitrile-butadiene-styrene plastic.
\V/C: Chlorinated polyvinyl chloride plastic.
: Polyvinyl chloride plastic.

Specification Sections:

B. Submit “Letter of Conformance” in accordance with Section 01 33 00 (01330) indicating
specified items selected for use in project with the following supporting data.

1. Product Data: For dielectric fittings, flexible connectors, plumbing sleeve seals, and
identification materials and devices.

2. Coordination Drawings: Detail major elements, components, and systems of plumbing
equipment and materials in relationship with other systems, installations, and building
components. Show space requirements for installation and access. Indicate if sequence
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and coordination of installations are important to efficient flow of the Work. Include the

following:
a. Planned piping layout, including valve and specialty locations and valve-stem
movement.

b. Clearances for installing and maintaining insulation.
Clearances for servicing and maintaining equipment, accessories, and specialties,
including space for disassembly required for periodic maintenance.

Equipment and accessory service connections and support details.

Exterior wall and foundation penetrations.

Fire-rated wall and floor penetrations.

Sizes and location of required concrete pads and bases.
Scheduling, sequencing, movement, and positioning of large equip
during construction.
Floor plans, elevations, and details to indicate penetrations in f
ceilings and their relationship to other penetrations and 4

1.05 QUALITY ASSURANCE

A. Equipment Selection: Equipment of higher electrical characteri a
capacities, and ratings may be furnished provided such proposed @ls approved in

nduit, motors,
bases, and equipment spaces are increased. Addii@Aa
appropriate Contract Modification for these incre @
0 [

pment sChedules and requirements.

o

Se~oa

G

meet design requirements. See drawings fo

A. Deliver pipes and tubes with factory- .
storage, and handling to prevent pi d damagej@and prevent entrance of dirt, debris, and
moisture.

B. Protect stored pipes and tu i d dirt. Elevate above grade. Do not exceed

C.
D.

ion of required supporting devices and set sleeves in poured-in-place
structural components, as they are constructed.

Coordinate connection of plumbing systems with exterior underground and overhead utilities
d services. Comply with requirements of governing regulations, franchised service
panies, and controlling agencies.

F. Coordinate requirements for access panels and doors if plumbing items requiring access are
concealed behind finished surfaces. Access panels and doors are specified in Section
08 31 13 - "Access Doors and Frames."

G. Coordinate installation of identifying devices after completing covering and painting, if devices
are applied to surfaces. Install identifying devices before installing acoustical ceilings and
similar concealment.

WVRTC Indoor Gun Range AC 22 0500 - 3 COMMON WORK RESULTS
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1.08 POSTED OPERATING INSTRUCTIONS
A. Provide and post operating instructions for all plumbing systems.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Approved Manufacturers:
1. Dielectric Unions:
a. Hart Industries, International, Inc.
b. Watts Water Technologies, Inc.
€.  Zurn Plumbing Products Group of Jacuzzi Brands, Inc
2. Dielectric Flanges:
a. Capitol Manufacturing Company, A member of The Phoenix Farge '@he
b. Central Plastics Co.
c.  Watts Water Technologies, Inc.
3. Dielectric-Flange Insulating Kits:
a. Central Plastics Co.
4. Dielectric Couplings:
a. Lochinvar Corp.
5. Dielectric Nipples:
a. Grinnell Mechanical Products, A Tyco In al
b. Perfection Corporation
c. Victaulic Co. of America
6. Plumbing Sleeve Seals:
a. Metraflex Inc.
b. PSI-Thunderline/Link-Seal

2.02 PIPE AND PIPE FITTINGS
A. Refer to individual Divisions 2

aifpipe and fitting materials and joining

methods.
1. Section22 1116 -Do ter Piping.
aste and Vent Piping.

ory-threaded pipe and pipe fittings.

, honmetallic, flat, asbestos-free, 1/8-inch maximum thickness, unless
pecific material is indicated.

WWA C110, rubber, flat face, 1/8 |nch thlck unless otherW|se indicated; and fuII face or
pe, unless otherwise indicated.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

stic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

E. Solder Filler Metals: ASTM B32.
1. Alloy Sn95 or Alloy Sn94: Approximately 95 percent tin and 5 percent silver, with 0.10
percent lead content.

F. Brazing Filler Metals: AWS A5.8.
1. BCuP Series: Copper-phosphorus alloys.
2.  BAg1l: Silver alloy.

WVRTC Indoor Gun Range AC 22 0500 -4 COMMON WORK RESULTS
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3. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

G. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon-steel
bolts and nuts.

H. Couplings: Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes.
1. Sleeve: ASTM A126, Class B, gray iron.
2. Followers: ASTM A47 malleable iron or ASTM A536 ductile iron.
3. Gaskets: Rubber.
4. Bolts and Nuts: AWWA C111.
5. Finish: Enamel paint.

2.04 DIELECTRIC FITTINGS

A. General: Assembly or fitting with insulating material isolating joined dis
galvanic action and stop corrosion.
1. Description: Combination of copper alloy and ferrous; thre

neck end types and matching piping system materials.

2. Insulating Material: Suitable for system fluid, pressure, af

B. Dielectric Unions: Factory-fabricated, union assembly, for 250-psi§

at 180 deg F.

C. Dielectric Flanges: Factory-fabricated, companion ssembly, for 150-psig minimum
working pressure as required to suit system preg

D. Dielectric-Flange Insulation Kits: Field- assemble ge assembly, full-face or ring
type. Components include neoprene or phei t phenolic or polyethylene bolt sleeves,

E. Dielectric Couplings: Galvani
lining; threaded ends; and

2.05 PLUMBING SLEEVES
A. Sleeves: The following materia e for wall, floor, slab, and roof penetrations:

inert and non-corrosive, thermoplastic
ing pressure at 225 deg F.

A53, Type E, Grade A, Schedule 40, galvanized, plain ends.
bricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain

ing ring and bolts and nuts for membrane flashing.
k Clamp: Clamping ring with set screws.

ween pipe and sleeve. Include connecting bolts and pressure plates.
ING SPECIALTIES

cutcheons: Manufactured wall, ceiling, and floor plates; deep-pattern type if required to
conceal protruding fittings and sleeves.

2.07

1. ID: Closely fit around pipe, tube, and insulation of insulated piping.
2. OD: Completely cover opening.
3. Cast Brass: Split casting, with concealed hinge and set screw.

a. Finish: Polished chrome-plate.
4. Cast-lron Floor Plate: One-piece casting.

B. Grout:
1. Non-shrink, Nonmetallic Grout: ASTM C1107, Grade B.
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a. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout, non-
staining, non-corrosive, nongaseous, and recommended for interior and exterior
applications.

b. Design Mix: 5000-psig, 28-day compressive strength.

c. Packaging: Premixed and factory packaged.

PART 3 EXECUTION
3.01 PIPING SYSTEMS - COMMON REQUIREMENTS
A. General Install piping as descrlbed below, unless p|p|ng Secnons specmes oth

B. General Locations and Arrangements: Drawing plans, schematics, and diagram

section.
C. Install piping at indicated slope.

©

Install components with pressure rating equal to or gr:

E. Install piping in concealed interior and exterior loc
service areas.

Install piping free of sags and bends.

G. Install exposed interior and exterior pipig
runs are prohibited, unless otherwise |

Install piping tight to slabs, beams, 10|

m

, columns,
panels tqg

alls, and other building elements. Allow
low for ceiling panel removal.

iping Floor Plates in Utility Areas: Cast-iron floor plates.
g: Cast brass with concealed hinge, set screws, and chrome-plated finish.

Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of plumbing equipment areas or other
wet areas 2 inches above finished floor level. Extend cast-iron sleeve fittings below
floor slab as required to secure clamping rings where required.

2. Build sleeves into walls and slabs as work progresses.

3. Install sleeves large enough to provide 1/4-inch annular clear space between sleeve and

pipe or pipe insulation. Use the following sleeve materials:

a. Steel Pipe Sleeves: For pipes smaller than 6-inch NPS (DN150).

b. Steel, Sheet-Metal Sleeves: For pipes 6-inch NPS (DN150) and larger, penetrating
gypsum-board patrtitions.
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4.  Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing. Secure
flashing between clamping flanges. Install section of cast-iron soil pipe to extend sleeve to
2 inches above finished floor level. Refer to Section 07 62 00 "Sheet Metal Flashing and
Trim" for flashing.

a. Seal space outside of sleeve fittings with non-shrink, nonmetallic grout.

5.  Except for underground wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using elastomeric joint sealant. Refer to Section 07 92 00 "Joint Sealants"
for materials.

6. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise
indicated.

O. Aboveground, Exterior-Wall, Pipe Penetrations: Seal penetrations using sleg
sleeve seals. Size sleeve for 1-inch annular clear space between pipe and
plumbing sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.

2. Install cast-iron "wall pipes" for sleeves 6 inches in diameter g ;

3. Assemble and install plumbing sleeve seals according to g
instructions. Tighten bolts that cause rubber sealing elef @ X[
watertight seal.

pipe penetrations using plumbing sleeve seals. Sizg e for 1-inch's

between pipe and sleeve for installing plumbing ;

1. Assemble and install plumbing sleeve sea

instructions. Tighten bolts that cause rubbe
watertight seal.

Q. Fire-Barrier Penetrations: Maintain ingd
pipe penetrations. Seal pipe penetrat
07 84 00 - "Firestopping" for matéyial

S. Refer to equipment specifi
requirements.

T. Piping Joint Constt,
individual pipin
1. Reame

cification Sectiogs:
ipes and tubes and remove burrs. Bevel plain ends of steel pipe.

ruct joints according to CDA’s "Copper Tube Handbook."
: Construct joints according to AWS'’s "Brazing Handbook," Chapter "Pipe

store full ID. Join pipe fittings and valves as follows:
Note internal length of threads in fittings or valve ends, and proximity of internal seat
or wall, to determine how far pipe should be threaded into joint.
Apply appropriate tape or thread compound to external pipe threads, unless dry seal
threading is specified.
c. Align threads at point of assembly.
d. Tighten joint with wrench. Apply wrench to valve end into which pipe is being
threaded.
e. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.
6. Welded Joints: Construct joints according to AWS D10.12, "Recommended Practices and
Procedures for Welding Low Carbon Steel Pipe," using qualified processes and welding
operators according to "Quality Assurance" Article.
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7. Flanged Joints: Align flange surfaces parallel. Select appropriate gasket material, size,
type, and thickness for service application. Install gasket concentrically positioned.
Assembile joints by sequencing bolt tightening to make initial contact of flanges and
gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten
bolts gradually and uniformly using torque wrench.

U. Piping Connections: Make connections according to the following, unless otherwise indicated:
1. Install unions, in piping 2-inch NPS (DN50) and smaller, adjacent to each valve and at
final connection to each piece of equipment with 2-inch NPS (DN50) or smaller threaded
pipe connection.
2. Install flanges, in piping 2-1/2-inch NPS (DN65) and larger, adjacent to flag
at final connection to each piece of equipment with flanged pipe conne
3. Dry Piping Systems: Install dielectric unions and flanges to connect pip
dissimilar metals.
4. Wet Piping Systems: Install dielectric coupling and nipple fittings to c@fipect p
materials of dissimilar metals.

3.02 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A. Install equipment to provide maximum possible headroom, if m0

is not indicated.

B. Install equipment according to approved submittal data. Portions O are shown only in

diagrammatic form. Refer conflicts to Owner’'s Reprg ative.

C. Install equipment level and plumb, parallel and pgf ar to other building systems and
components in exposed interior spaces, unless dadicated.

Division 22 sections.

F. Clearance from Electrical E : i ohibited in electric rooms and closets,
elevator machine rooms afighi n over transformers, switchboards and motor control
centers.

3.03 CONCRETE BASES
A. Construct conc
directions th

for anchor bolt and ti€llgcations. Use 3000-psig 28-day compressive-strength concrete and
reinforcgment.as speci

iscellaneous metal supports accurately in location, alignment, and elevation
or plumbing materials and equipment.

F WOOD SUPPORTS AND ANCHORAGE

ut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor
mbing materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or
will receive finish materials. Tighten connections between members. Install fasteners without
splitting wood members.

C. Attach to substrates as required to support applied loads.
3.06 CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for
plumbing installations. Perform cutting by skilled mechanics of trades involved.
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B. Repair cut surfaces to match adjacent surfaces.
C. Refer to Division 01 Sections for additional requirements.
3.07 GROUTING

A. Install nonmetallic, non-shrink, grout for plumbing equipment base bearing surfaces, pump and
other equipment base plates, and anchors. Mix grout according to manufacturer's written
instructions.

Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placing of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases to provide smooth bearing surface for e en
Place grout around anchors.

Cure placed grout according to manufacturer's written instructi

B.
C.
D.
E.
F.
G.
H.

END OF SECTION
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SECTION 22 0523
GENERAL-DUTY VALVES FOR PLUMBING PIPING
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Brass ball valves.

B. Related Sections:
1. Division 22 plumbing piping Sections for specialty valves applicable tg ections
only.

1.02 SUBMITTALS

A. Product Data: For each type of valve indicated.
1.03 QUALITY ASSURANCE
A. ASME Compliance: ASME B16.10 and ASME B16.34 for ferrg @ dimen s and design

criteria.

B. NSF Compliance: NSF 61 for valve materials for potable-water S€
PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS FOR VALVES

A. Refer to valve schedule articles for applicationsg

B. Valve Pressure and Temperature Ratings: Not |
pressures and temperatures.

C. Valve Sizes: Same as upstream pipi

D. Valve Actuator Types:
1. Handlever: For quarter-t

E. Valves in Insulated Piping:
1. Gate Valves: Withrisi
2. Ball Valves: With exte
protective sl that allo

operating handle of non-thermal-conductive material, and
operation of valve without breaking the vapor seal or

1. ockets according to ASME B16.18.

5. Subject to compliance with requirements, available manufacturers offering
may be incorporated into the Work include, but are not limited to, the

rane Co.; Crane Valve Group; Crane Valves.
DynaQuip Controls.

Flow-Tek, Inc.; a subsidiary of Bray International, Inc.
Milwaukee Valve Company.

e. NIBCO INC.

2. Description:

Standard: MSS SP-110.

SWP Rating: 150 psig.

CWP Rating: 600 psig.

Body Design: Two piece.

Body Material: Forged brass.

Ends: Threaded.

Seats: PTFE or TFE.

@mooo0oTy

WVRTC Indoor Gun Range AC 220523-1 GENERAL-DUTY VALVES
FOR PLUMBING PIPING



STK Architecture, Inc. July 2021

h. Stem: Brass.
i. Ball: Chrome-plated brass.
j- Port: Full.

PART 3 EXECUTION
3.01 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.
C. Install valves in horizontal piping with stem at or above center of pipe.
D. Install valves in position to allow full stem movement.

3.02 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested an tin ce but
before final adjusting and balancing. Replace valves if persiste occC

3.03 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:
1. Shutoff Service: Ball, or gate valves.
2. Throttling Service: Ball valves.

B. If valves with specified SWP classes or CWP
valves with higher SWP class or CWP ratings

e not available, the same types of

.@,

C. Selectvalves, except wafer types, with the followiRgi@nd connections:
d ends except where solder-joint valve-

ed with solder-joint ends instead of threaded ends.
5, bronze disc.

END OF SECTION
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SECTION 22 0529
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Fastener systems.
4. Pipe positioning systems.

1.02 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design trapeze pipe hangers and equipmen ding
comprehensive engineering analysis by a qualified professional emgi rmance
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for plumB ipment shall

withstand the effects of gravity loads and stresses within limits '€

according to ASCE/SEI 7.

1. Design supports for multiple pipes capable o
systems, system contents, and test water.

2. Design equipment supports capable
supported equipment and connected syste

3. Design seismic-restraint hangers aag
approval from authorities having j

1.03 SUBMITTALS
A. Product Data: For each type of

B. Shop Drawings: Signed an
installation details and i
components:

1. Trapeze pipe

Equipment

C. ubmittal: For trapeze hangers indicated to comply with performance
i ign criteria, including analysis data signed and sealed by the qualified
onsible for their preparation.

D.

elding Qualifications: Qualify procedures and personnel according to

Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5.  Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
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2.02 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and
U-bolts.

2.03 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anch use in
hardened portland cement concrete; with pull-out, tension, and shear capaci
supported loads and building materials where used.

2.04 PIPE POSITIONING SYSTEMS

A. Description: IAPMO PS 42, positioning system of metal bra
positioning piping in pipe spaces; for plumbing fixtures in comme

2.05 MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, s
galvanized.

B. Grout: ASTM C 1107, factory-mixed and -pack
nonmetallic grout; suitable for interior and exterig
1. Properties: Nonstaining, noncorrosive, aridin
2. pfessive strength.

A. Metal Pipe-Hanger Installation: SP-69 and MSS SP-89. Install hangers,

tion: Comply with MSS SP-69 and MSS SP-89. Arrange
horizontal piping, and support together on field-fabricated

trapeze pipe han
1. Pipes of

us Sizes: Support together and space trapezes for smallest pipe size or
install i i

te supports for smaller diameter pipes as specified for individual pipe
2. ASTM A 36/A 36M, carbon-steel shapes selected for loads being
eld ste€l according to AWS D1.1/D1.1M.

C. stallation:

-actuated fasteners for use in lightweight concrete or concrete slabs less
(100 mm) thick in concrete after concrete is placed and completely cured.
@peraiors that are licensed by powder-actuated tool manufacturer. Install fasteners
ording to powder-actuated tool manufacturer's operating manual.

Il mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

ipe Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture. See Division 22 plumbing fixture Sections for
requirements for pipe positioning systems for plumbing fixtures.

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

F. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.
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G. Install lateral bracing with pipe hangers and supports to prevent swaying.

H. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65)
and larger and at changes in direction of piping. Install concrete inserts before concrete is
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.

I.  Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

J. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

3.02 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.

B. Fit exposed connections together to form hairline joints. Field weld con ion ot be
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures
appearance and quality of welds; and methods used in corr€
following:
1. Use materials and methods that minimize distortion and deV
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections s hows after finishing and so
contours of welded surfaces match adja

3.03 ADJUSTING

A. Hanger Adjustments: Adjust hangersito ads equally on attachments and to achieve
indicated slope of pipe.

arc welding;
and with the

B. Trim excess length of contin
3.04 PAINTING

A. Touchup: Clean field wel nd abraded areas of shop paint. Paint exposed areas
immediately after cting han and supports. Use same materials as used for shop

uirements for touching up field-painted surfaces.

rush or spray to provide a minimum dry film thickness of 2.0 mils (0.05

with MSS SP-69 for pipe-hanger selections and applications that are not specified in
tem Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
t have field-applied finish.

se nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments
for general service applications.

F. Use padded hangers for piping that is subject to scratching.
G. Use thermal-hanger shield inserts for insulated piping and tubing.
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H. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified
in piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 inches (100
mm) of insulation.

3. Adjustable, Steel Band Hangers (MSS Type 7). For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

4. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NP3
DN 750).

5. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to
DN 900), with steel-pipe base stanchion support and cast-iron flo
plate.

6. Pipe Stanchion Saddles (MSS Type 37): For support of pipgssi
to DN 900), with steel-pipe base stanchion support and
steel plate, and with U-bolt to retain pipe.

7. Single-Pipe Rolls (MSS Type 41): For suspension of pipe
DN 750), from two rods if longitudinal movement caused

might occur.
8. Complete Pipe Rolls (MSS Type 44). For f pipes NP
DN 1050) if longitudinal movement causedd Sion and contraction might occur but
vertical adjustment is not necessary.
I.  Vertical-Piping Clamps: Unless otherwisggifdi and except as specified in piping system

Sections, install the following types:
1. Extension Pipe or Riser Clamp
NPS 24 (DN 24 to DN 600).

2. Carbon- or Alloy-Steel Ri [Wpe 42): For support of pipe risers NPS 3/4
to NPS 24 (DN 20 to D g@gare required for riser clamps.
J Hanger-Rod Attachments: erwise indicated and except as specified in piping system
Sections, install the following

1. Steel Turnbucldes (MSS 13): For adjustment up to 6 inches (150 mm) for heavy

2. Steel CI (MSS Type 14): For 120 to 450 degF (49 to 232 deg C) piping

less otherwise indicated and except as specified in piping system

g types:
allcable Concrete Inserts (MSS Type 18): For upper attachment to suspend

ter-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above by
using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib (340 kg).

b. Medium (MSS Type 32): 1500 Ib (680 kg).

c. Heavy (MSS Type 33): 3000 Ib (1360 kg).

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

©
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L. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches (32 mm).

2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

M. Comply with MSS SP-69 for trapeze pipe-hanger selections and applicatiofis are not

specified in piping system Sections.

N. Use powder-actuated fasteners or mechanical-expansion anchors, in

attachments where required in concrete construction.

O. Use pipe positioning systems in pipe spaces behind plumbing fi s to pply and
waste piping for plumbing fixtures.

END OF SECTION
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SECTION 22 0553
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Equipment labels.
2.  Warning signs and labels.
3. Pipe labels.

1.02 SUBMITTAL

A. Product Data: For each type of product indicated.
PART 2 PRODUCTS
2.01 EQUIPMENT LABELS

A. Metal Labels for Equipment:
1. Material and Thickness: Aluminum, 0.032-inch (0.8-mm) f
predrilled or stamped holes for attachment hardware.
2. Minimum Label Size: Length and width vary fg ired label cO t, but not less than 2-
1/2 by 3/4 inch (64 by 19 mm).
3. Minimum Letter Size: 1/4 inch (6.4 mm) § It_units if viewing distance is less than
24 inches (600 mm), 1/2 inch (13 mm) for up to 72 inches (1830 mm),
and proportionately larger lettering V|eW|ng distances. Include secondary
ipal lettering.

ness, and having

4. Fasteners: Stainless-steel self-t@pping scre
5. Adhesive: Contact-type permanght adhesive Bompatible with label and with substrate.
B. Label Content: Include e

Drawing numbers where
Specification Section num

ed (plans, details, and schedules), plus the
where equipment is specified.

C. Equipment Label Schedule: each item of equipment to be labeled, on 8-1/2-by-11-inch
(A4) bond paper.
where equipme
number and
operation an@main

2.02 PIPE LAB

A. Gen ents for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
icegiand showing flow direction.

indicated (plaR8, details, and schedules), plus the Specification Section
ere equipment is specified. Equipment schedule shall be included in

® Labels: Printed plastic with contact-type, permanent-adhesive backing.

Include identification of piping service using same designations or
'atlons as used on Drawings, pipe size, and an arrow indicating flow direction.

-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.

Lettering Size: Atleast 1-1/2 inches (38 mm) high.

PART 3 EXECUTION
3.01 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

3.02 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
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B. Locate equipment labels where accessible and visible.
3.03 PIPE LABEL INSTALLATION

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1.
2.

3.
4,

o

Near each valve and control device.

Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

Near penetrations through walls, floors, ceilings, and inaccessible enclo
At access doors, manholes, and similar access points that permit
piping.

Near major equipment items and other points of origination and ter
Spaced at maximum intervals of 50 feet (15 m) along each run.
feet (7.6 m) in areas of congested piping and equipment.
On piping above removable acoustical ceilings. Omit intg
Pipe Label Color Schedule:

Domestic Water Piping:

a. Background Color: White.

b. Letter Color: Black.

Sanitary Waste and Storm Drainage Piping

a. Background Color: White.

b. Letter Color: Black.

END N
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SECTION 22 1116
DOMESTIC WATER PIPING
PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes:
1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and specialties
inside the building.
2. Specialty valves.
3. Flexible connectors.
4.  Water meters furnished by utility company for installation by Contragtor.

1.02 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Domestic water piping and support a allat shall@withstand
effects of earthquake motions determined according to ASCE/

1.03 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Field quality-control reports.

1.04 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or othé i gcified testing agency.
B. Comply with NSF 61 for potable domestic_u iPIAE and components.

PART 2 PRODUCTS

2.01 PIPING MATERIALS

A. Comply with requirements in
materials, and joining metho,

MSS SP-1 cast-copper-alloy, hexagonal-stock body, with ball-and-
-metal seating surfaces, and solder-joint or threaded ends.

B 32, lead-free alloys. Include water-flushable flux according to

Requirements: Assembly of copper alloy and ferrous materials or ferrous material
separating nonconductive insulating material suitable for system fluid, pressure, and
temperature.

jelectric Unions:
1. Description:
a. Pressure Rating: 250 psig at 180 deg F.
b. End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:
1. Description:
a. Factory-fabricated, bolted, companion-flange assembly.
b. Pressure Rating: 300 psig.
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c. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-
joint copper alloy and threaded ferrous.

D. Dielectric-Flange Kits:
1. Description:
a. Nonconducting materials for field assembly of companion flanges.
b. Pressure Rating: 150 psig.
c. Gasket: Neoprene or phenolic.
d. Bolt Sleeves: Phenolic or polyethylene.
e. Washers: Phenolic with steel backing washers.

E. Dielectric Nipples:
1. Description:
a. Electroplated steel nipple.
b. Pressure Rating: 300 psig at 225 deg F.
c. End Connections: Male threaded or grooved.
d. Lining: Inert and noncorrosive, propylene.

2.05 FLEXIBLE CONNECTORS

A. Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless- ing with stainless-
steel wire-braid covering and ends welded to inner
1. Working-Pressure Rating: Minimum 250 psi
2. End Connections NPS 2 and Smaller: Th#€g :
3. End Connections NPS 2-1/2 and Larger: Flafigg PPle.

PART 3 EXECUTION
3.01 EARTHWORK

A. Comply with requirements in Divjsion
and backfilling.

3.02 PIPING INSTALLATION

A. Drawing plans, schematic
domestic water piping. Indi
calculate friction @88 expansion,

% Sitework Concrete" for excavating, trenching,

diagrams indicate general location and arrangement of
locations and arrangements are used to size pipe and
other design considerations. Install piping as indicated

B. der building slab according to CDA's "Copper Tube Handbook."
C. nder building slab with restrained joints according to AWWA C600
D e, hose-end drain valve, strainer, and test tee with valve, inside the building

ater service entrance. Comply with Division 22 Section "Domestic Water
for drain valves and strainers.

valve immediately upstream of each dielectric fitting.

ater-pressure-reducing valves downstream from shutoff valves. Comply with
nts in Division 22 Section "General-Duty Valves for Plumbing Piping" for pressure-
educing valves.

tall domestic water piping level without pitch and plumb.

H. Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

I.  Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

J. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.
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K. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

L. Install piping adjacent to equipment and specialties to allow service and maintenance.

M. Install piping to permit valve servicing.

N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than system pressure rating used in applications below unless otherwise indicated.

O. Install piping free of sags and bends.

P. Install fittings for changes in direction and branch connections.

Q. Install unions in copper tubing at final connection to each piece of equipfQé and
specialty.

3.03 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain e eel

B. Remove scale, slag, dirt, and debris from inside and outside g andfittings before
assembly.

C. Threaded Joints: Thread pipe with tapered pipe threads accor@ SME B1.20.1. Cut
threads full and clean using sharp dies. Ream threadeehpipe ends ve burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compoung al pipe threads.
2. Damaged Threads: Do not use pipe or ip hreads that are corroded or
damaged.

D. Brazed Joints: Join copper tube ang to CDA's "Copper Tube Handbook,"
"Brazed Joints" Chapter.

E. Soldered Joints: Apply ASTM e flux to end of tube. Join copper tube and
fittings according to ASTM B Tube Handbook."

F. Pressure-Sealed Joints: tubeand pressure-seal fittings with tools recommended
by fitting manufacturer.

G. Copper-Tubing, Push-on Joi Clean end of tube. Measure insertion depth with
manufacturer's d gage. Joi per tube and push-on-joint fittings by inserting tube to

H. appropriate asbestos-free, nonmetallic gasket material in size, type, and

ent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
lowing:
ASTM F 402 for safe-handling practice of cleaners, primers, and solvent

PVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
Piping: Join according to ASTM D 2855.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
iping systems.

3.04 VALVE INSTALLATION

A.

B.

General-Duty Valves: Comply with requirements in Division 22 Section "General-Duty Valves
for Plumbing Piping" for valve installations.

Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures
that do not have supply stops. Use ball or gate valves for piping NPS 2 and smaller. Use
butterfly or gate valves for piping NPS 2-1/2 and larger.
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C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping,
and where required to drain water piping. Drain valves are specified in Division 22 Section
"Domestic Water Piping Specialties."

1. Hose-End Drain Valves: At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves: Instead of hose-end drain valves where indicated.

D. Install balancing valve in each hot-water circulation return branch and discharge side of each
pump and circulator. Set balancing valves partly open to restrict but not stop flow. Use ball
valves for piping NPS 2 and smaller and butterfly valves for piping NPS 2-1/2_and larger.
Comply with requirements in Division 22 Section "Domestic Water Pipin [
balancing valves.

3.05 TRANSITION FITTING INSTALLATION
A. Install transition couplings at joints of dissimilar piping.

B. Transition Fittings in Underground Domestic Water Piping:
1. NPS 1-1/2and Smaller: Fitting-type coupling.
2. NPS 2and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS . Plastic-to-metal
transition unions.

3.06 DIELECTRIC FITTING INSTALLATION
A. Install dielectric fittings in piping at connections,
B. Dielectric Fittings for NPS 2 Smaller: Use dielec
C. Dielectric Fittings for NPS 2-1/2 to NPS 4
D. Dielectric Fittings for NPS 5 to NPS 6

3.07 FLEXIBLE CONNECTOR INSTALLATIO
A. Install stainless-steel-hose fl

3.08 CONNECTIONS

A. ent of piping, fittings, and specialties.

B. nd machines to allow service and maintenance.

C. terior water-service piping. Use transition fitting to join
D iping to water-service piping with shutoff valve; extend and connect

Cold-water inlet and hot-water outlet piping in sizes indicated, but not
izes of water heater connections.

xtures: Cold- and hot-water supply piping in sizes indicated, but not smaller
eqtiired by plumbing code. Comply with requirements in Division 22 plumbing fixture
ctions for connection sizes.

ment: Cold- and hot-water supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2and larger.

3.09 IDENTIFICATION

A. Identify system components. Comply with requirements in Division 22 Section "ldentification
for Plumbing Piping and Equipment" for identification materials and installation.

B. Label pressure piping with system operating pressure.
3.10 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Piping Inspections:
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1. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction at least one day before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction:

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

b. Final Inspection: Arrange final inspection for authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will
inspections, make required corrections and arrange for reinspection.

4. Reports: Prepare inspection reports and have them signe
jurisdiction.

C. Piping Tests:
1. Fill domestic water piping. Check components to deterp

and that piping is full of water.

2. Test for leaks and defects in new piping and parts of €
altered, extended, or repaired. If testing is performed in s8

report for each test, complete with diagram of pe

pstic water piping uncovered and

Expose work that was covered or
concealed before it was tested.

4. Cap and subject piping to static
without exceeding pressure rati
allow to stand for four hours. Lg
be repaired.

5.  Repair leaks and defect

D.
E. Preparetestandi
3.11 CLEANING

not prescribed, use procedures described in either AWWA C651 or
or follow procedures described below:

outiets.
Fill and isolate system according to either of the following:
1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of
chlorine. Isolate with valves and allow to stand for 24 hours.
2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of
chlorine. Isolate and allow to stand for three hours.
c. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedures if biological examination shows contamination.

B. Prepare and submit reports of purging and disinfecting activities.
C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
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3.12 PIPING SCHEDULE

A.

B.
C.

3.13 VALVE SCHEDULE

A.

Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

Under-building-slab, domestic water piping, NPS 2and smaller, shall be the following:

1. Hard copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and brazed
joints.

Aboveground domestic water piping, NPS 2and smaller, shall be the following:

1. Hard copper tube, ASTM B 88, Type L cast-copper solder-joint fittjf
joints.

Drawings indicate valve types to be used. Where specific valve [ d, the
following requirements apply:
1. Shutoff Duty: Use ball or gate valves for piping NPS 2z

2. Throttling Duty: Use ball or globe valves for piping NPS 2aQe . Use butterfly or

3. Hot-Water Circulation Piping, Balancing Duty;
4. Drain Duty: Hose-end drain valves.

Use check valves to maintain correct direction o
END O 0]

ow to and from equipment.
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SECTION 22 1119
DOMESTIC WATER PIPING SPECIALTIES
PART 1 GENERAL
1.01 SUMMARY

A. This Section includes the following domestic water piping specialties:
1. Hose bibbs.
2. Trap-seal primer valves.

B. See Division 22 Section "Domestic Water Piping" for water meters.

C. See Division 22 Section "Domestic Water Filtration Equipment" for wate d@mestic
water piping.
1.02 PERFORMANCE REQUIREMENTS
A. Minimum Working Pressure for Domestic Water Piping Specialticsigm60 ps nles erwise
indicated.

1.03 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Field quality-control test reports.
C. Operation and maintenance data.

1.04 QUALITY ASSURANCE

A. NSF Compliance:

1. Comply with NSF 14, "Plastics Pi

domestic water piping compone

2. Comply with NSF 61, "Drinking
through 9."

PART 2 PRODUCTS
2.01 HOSE BIBBS
A. Hose Bibbs:

p ts and Related Materials," for plastic

Components - Health Effects; Sections 1

Al112.18. sediment faucets.
. Bronze.

psig.

inish for Finished Rooms: Chrome or nickel plated.

ation for Equipment Rooms: Wheel handle or operating key.
Operation for Service Areas: Operating key.

Operation for Finished Rooms: Operating key.

. Include operating key with each operating-key hose bibb.

15. Include integral wall flange with each chrome- or nickel-plated hose bibb.

2.02 TRAP-SEAL PRIMER VALVES

A. Supply-Type, Trap-Seal Primer Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. MIFAB, Inc.

WVRTC Indoor Gun Range AC 221119-1 DOMESTIC WATER PIPING SPECIALTIES



STK Architecture, Inc. July 2021

PPP Inc.

Sioux Chief Manufacturing Company, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
e. Watts Industries, Inc.; Water Products Div.

Standard: ASSE 1018.

Pressure Rating: 125 psig minimum.

Body: Bronze.

Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
Finish: Chrome plated, or rough bronze for units used with pipe or tube t
finished.

PART 3 EXECUTION
3.01 INSTALLATION

A. Refer to Division 22 Section "Common Work Results for Plumbing ipingoini aterials,
joint construction, and basic installation requirements.

oo

NogswN

B. Piping installation requirements are specified in other Divisio
general arrangement of piping and specialties.

C. Equipment Nameplates and Signs: Install engraved_plastic-lamina glfpment nameplate or
sign on or near each of the following:
1. Supply-type, trap-seal primer valves.

Drawings indicate

D. Distinguish among multiple units, inform opera

and emergency precautions, and warn Q
identifying unit. Nameplates and signg
Plumbing Piping and Equipment.”

3.02 FIELD QUALITY CONTROL

A. Perform the following tests al
1. Test each reduced-p

8 requirements, indicate safety
and improper operations, in addition to
in Division 22 Section "ldentification for

rence standard.

B. Remove and replace malfuncti@hing domestic water piping specialties and retest as specified

above.
3.03 ADJUSTING
A. Set field-ad] sure set points of water pressure-reducing valves.
B. Set fieldsag balancing valves.

C. Setfiglo
END OF SECTION
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SECTION 22 1316
SANITARY WASTE AND VENT PIPING
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. Section Includes:
1. Pipe, tube, and fittings.
2. Specialty pipe fittings.
3. Encasement for underground metal piping.
B. Related Sections:
1. Division 22 Section "Facility Sanitary Sewers" for sanitary
outside the building.
1.03 PERFORMANCE REQUIREMENTS
A. Components and installation shall be capable of withstanding thé o minimum working

pressure unless otherwise indicated:
1. Soil, Waste, and Vent Piping: 10-foot head

B. Seismic Performance: Soil, waste, and vent p

tructures

1.04 SUBMITTALS
A. Product Data: For each type of prod

B. Seismic Qualification Certificateg: F ent piping, accessories, and components,
from manufacturer.
1. Basis for Certification; i stand certification is based on actual test of

C.
A. r label, stamp, or other markings of specified testing agency
B. "Plastics Piping Systems Components and Related Materials," for

. Include marking with "NSF-dwv" for plastic drain, waste, and vent
pwer" for plastic sewer piping.

iite (CISPI) and be listed by NSF International.

lings for hubless cast iron soil pipe and fittings shall meet the latest requirements of
including Annex Al and be certified by NSF International.

MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

2.02 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 888 and CISPI 301.
B. CISPI, Hubless-Piping Couplings:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Charlotte Pipe.
b. MIFAB, Inc.
c. Tyler Pipe.

2. Standards: ASTM C 1277 and CISPI 310.

3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

2.03 ABS PIPE AND FITTINGS
A. Solid-Wall ABS Pipe: ASTM D 2661, Schedule 40.
B. ABS Socket Fittings: ASTM D 2661, made to ASTM D 3311, drain, waste, a

C. Solvent Cement: ASTM D 2235.
1. ABS solvent cement shall have a VOC content of 325 g/L or
according to 40 CFR 59, Subpart D (EPA Method 24).

2.04 SPECIALTY PIPE FITTINGS

A. Transition Couplings:
1. General Requirements: Fitting or device for joining piping wi
of different materials. Include end connections saiie Si

be joined.
2. Fitting-Type Transition Couplings: Mandlé piping coupling or specified piping
system fitting.
3. Unshielded, Nonpressure Transition ;
a. Manufacturers: Subject to cg i itA_Rguirements, provide products by one of
the following:
1) Dallas Specialty & Mfg.
2) Fernco Inc.

r Pipes: ASTM D 5926, PVC or other material compatible with pipe
glerials being joined.

pressure Transition Couplings:

turers: Subject to compliance with requirements, provide products by the

Cascade Waterworks Mfg. Co.

1) Mission Rubber Company; a division of MCP Industries, Inc.

Standard: ASTM C 1460.

Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer
shield and corrosion-resistant-metal tension band and tightening mechanism on each
end.

B. Dielectric Fittings:

1. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.

2. Dielectric Unions:

a. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
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1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Jomar International Ltd.
4) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
5) Wilkins; a Zurn company.
b. Description:
1) Standard: ASSE 1079.
2) Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C)
3) End Connections: Solder-joint copper alloy and threaded ferrous.
3. Dielectric Flanges:
a. Manufacturers: Subject to compliance with requirements, provide g OViene of
the following:
1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Matco-Norca, Inc.
4) Watts Regulator Co.; a division of Watts Water T
5) Wilkins; a Zurn company.
b. Description:
1) Standard: ASSE 1079.

3) Pressure Rating: 125 psig (860 k
4) End Connections: Solder-joint g
solder-joint copper alloy and thre@
4. Dielectric-Flange Insulating Kits:
a. Manufacturers: Subject to cqg itR@equirements, provide products by one of

the following:
1) Advance Products & S
2) Calpico, Inc.

m at 180 deg F (82 deg C).
oy and threaded ferrous; threaded

b.
jals for field assembly of companion flanges.
sig (1035 kPa).

ing:
ell Mechanical Products.

atco-Norca, Inc.

Precision Plumbing Products, Inc.

4) Victaulic Company.

Description:

1) Standard: IAPMO PS 66

2) Electroplated steel nipple.

3) Pressure Rating: 300 psig (2070 kPa) at 225 deg F (107 deg C).
4) End Connections: Male threaded or grooved.

5) Lining: Inert and noncorrosive, propylene.

PART 3 EXECUTION
3.01 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in Division 31
Section "Earth Moving."
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3.02 PIPING INSTALLATION

A.

T I 6o mmo

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless speciii ndicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling page
Install piping to permit valve servicing.

Install piping at indicated slopes.
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections:
Install piping to allow application of insulation.

Install seismic restraints on piping. Comply with
specified in Division 22 Section "Vibration and
Equipment.”

Make changes in direction for soil and waste
branches, bends, and long-sweep bend

ent piping using appropriate
es and short-sweep 1/4 bends may be
horizontal to vertical. Use long-turn,
nstalled back to back or side by side
rosses may be used on vent lines. Do not

Reducing size of drainage piping in direction

Lay buried bwldmg dramag ng beginning at low point of each system. Install true to
grades and alignm i ith unbroken continuity of invert. Place hub ends of piping
upstream. Inst cording to manufacturer's written instructions for use of
lubricants, ce and other installation requirements. Maintain swab in piping and pull past

ary Drain: 2 percent downward in direction of flow for piping NPS 3 (DN 80)
percent downward in direction of flow for piping NPS 4 (DN 100) and larger.
nitary Drainage Piping: 2 percent downward in direction of flow.
. 1 percent down toward vertical fixture vent or toward vent stack.

ast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
, "Installation of Cast Iron Soil Pipe and Fittings."

Install steel piping according to applicable plumbing code.

P. tall aboveground copper tubing according to CDA's "Copper Tube Handbook."
Q. Install aboveground ABS piping according to ASTM D 2661.
R. Install underground ABS piping according to ASTM D 2321.
S. Plumbing Specialties:
1. Install backwater valves in sanitary waster gravity-flow piping. Comply with requirements
for backwater valves specified in Division 22 Section "Sanitary Waste Piping Specialties."
2. Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout fitting with closure
WVRTC Indoor Gun Range AC 22 1316-4 SANITARY WASTE
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plug inside the building in sanitary drainage force-main piping. Comply with requirements
for cleanouts specified in Division 22 Section "Sanitary Waste Piping Specialties."

3. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for drains
specified in Division 22 Section "Sanitary Waste Piping Specialties."

T. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

V. Install sleeve seals for piping penetrations of concrete walls and slabs, aply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and :
Plumbing Piping."

W. Install escutcheons for piping penetrations of walls, ceilings, an
requirements for escutcheons specified in Division 22 Section "Escu
Piping."
3.03 JOINT CONSTRUCTION

A. Join hubless, cast-iron soil piping according to CISPI 310 and
Fittings Handbook" for hubless-piping coupling joints.

ons

B. Join copper tube and fittings with soldered joints accenei

water-flushable, lead-free flux and ASTM B 32, leg loy solder
C. Plastic, Nonpressure-Piping, Solvent-Cement ap.and dry joining surfaces. Join pipe
and fittings according to the following:
1. Comply with ASTM F 402 for safezhameli actice of cleaners, primers, and solvent
cements.

2. ABS Piping: Join according to A
3.  PVC Piping: Join according,to A

TM D 2661 Appendixes.
d ASTM D 2665 Appendixes.

Ints of piping with small differences in OD's.
nonpressure transition couplings.

nstallation requirements are specified in Division 22 Section "General-Duty

or Plumbing Piping."

r Valves: Install backwater valves in piping subject to backflow.

Horizontal Piping: Horizontal backwater valves.

Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.

. Install backwater valves in accessible locations.

4. Comply with requirements for backwater valve specified in Division 22 Section "Sanitary
Waste Piping Specialties."”

3.06 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices specified in Division 22 Section
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”
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©

Comply with requirements for pipe hanger and support devices and installation specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment.”
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
3. Vertical Piping: MSS Type 8 or Type 42, clamps.
4. Install individual, straight, horizontal piping runs:
a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.
5. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: M y
rolls. Support pipe rolls on trapeze.
6. Base of Vertical Piping: MSS Type 52, spring hangers.

Support horizontal piping and tubing within 12 inches (300 mm) of each

Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod
minimum rods.

minimum rod diameters:

1. NPS1-1/2 and NPS 2 (DN 40 and DN 50):
rod.

2. NPS 3 (DN 80): 60 inches (1500 mm) wit

3. NPS 4 and NPS 5 (DN 100 and DN 125):
rod.

4.  Spacing for 10-foot (3-m) lengths, gthto 10 feet (3 m). Spacing for fittings is

limited to 60 inches (1500 mm).
Install supports for vertical cast-j piping evely 15 feet (4.5 m).

Install hangers for steel pipi i vinggMaximum horizontal spacing and minimum rod

(2100 mm) with 3/8-inch (10-mm) rod.

2. NPS 1-1/2 (DN ,40): 1081 s (2700 mm) with 3/8-inch (10-mm) rod.

3. NPS 2 (DN 10 feet (3 jth 3/8-inch (10-mm) rod.

4, NPS 2-1/ 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.

5. NPS3 12 feet (3.7 m) with 1/2-inch (13-mm) rod.

6 N 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm) rod.

and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm)

ports for vertical copper tubing every 10 feet (3 m).

Install hangers for ABS piping with the following maximum horizontal spacing and minimum rod
lameters:
NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 48 inches (1200 mm) with 3/8-inch (10-mm)
rod.
2. NPS 3 (DN 80): 48 inches (1200 mm) with 1/2-inch (13-mm) rod.
3. NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch (16-mm)

rod.
M. Install supports for vertical ABS piping every 48 inches (1200 mm).
N. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.
WVRTC Indoor Gun Range AC 22 1316-6 SANITARY WASTE
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3.07 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.
C. Connect drainage and vent piping to the following:
1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.
2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.
3. Plumbing Specialties: Connect drainage and vent piping in sizes 4
smaller than required by plumbing code.
4. Install test tees (wall cleanouts) in conductors near floor and fl
flush with floor.
Install horizontal backwater valves with cleanout cover flush

o g

equipment.

E. Make connections according to the following unles
1. Install unions, in piping NPS 2 (DN 50) ang adjacent to each valve and at final
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 (DN 65)
final connection to each piece of equi

3.08 IDENTIFICATION

A. Identify exposed sanitary waste and
specified in Division 22 Sectio

3.09 FIELD QUALITY CONTROL

A. During installation, notify a it aving jurisdiction at least 24 hours before inspection must
be made. Perform tests speci
1. Roughing-in ection: A e for inspection of piping before concealing or closing-in
after roughifig@-in and before s g fixtures.
. Arrange for final inspection by authorities having jurisdiction to observe
w and to ensure compliance with requirements.

arger, adjfacent to flanged valves and at

ent piping. BComply with requirements for identification
ation for RIimbing Piping and Equipment.”

B. having jurisdiction find that piping will not pass test or inspection,
rections and arrange for reinspection.

C nspection reports and have them signed by authorities having jurisdiction.

D age and vent piping according to procedures of authorities having jurisdiction

est for leaks and defects in new piping and parts of existing piping that have been

ed, extended, or repaired. If testing is performed in segments, submit separate report

ach test, complete with diagram of portion of piping tested.

Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent

piping until it has been tested and approved. Expose work that was covered or concealed

before it was tested.

3.  Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water (30 kPa). From 15 minutes
before inspection starts to completion of inspection, water level must not drop. Inspect
joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack

WVRTC Indoor Gun Range AC 221316 -7 SANITARY WASTE
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openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg (250 Pa). Use U-tube or manometer inserted in
trap of water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

E. Test force-main piping according to procedures of authorities having jurisdiction gL,_in absence
of published procedures, as follows:
1. Leave uncovered and unconcealed new, altered, extended, or replace

it was tested.
2. Cap and subject piping to static-water pressure of 50 psig (345

source and allow to stand for four hours. Leaks and
defects that must be repaired.
3. Repair leaks and defects with new materials and retest %
satisfactory results are obtained.
4. Prepare reports for tests and required correctiv,

3.10 CLEANING AND PROTECTION
A. Clean interior of piping. Remove dirt and debri

B. Protect drains during remainder of constr
to prevent damage from traffic and cong

C. Place plugs in ends of uncompleted p

D. Exposed ABS Piping: Protect
based latex paint.
3.11 PIPING SCHEDULE

A. Flanges and unions may be n aboveground pressure piping unless otherwise indicated.

PS 4 (DN 100) and smaller shall be the following:
fittings CISPI hubless-piping couplings; and coupled

B. Aboveground, soil waste pip
1. Hubless, -iron soil pipe
joints.

, Soil, waste, and vent piping NPS 4 (DN 100) and smaller shall be the following:
id wall ABS pipe, ABS socket fittings, and solvent-cemented joints.
milar Pipe- Material Couplings: Shielded, nonpressure transition couplings.

END OF SECTION
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SECTION 22 1319
SANITARY WASTE PIPING SPECIALTIES
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following sanitary drainage piping specialties:
1. Cleanouts.
2. Roof flashing assemblies.
3. Miscellaneous sanitary drainage piping specialties.
4.  Flashing materials.

1.03 DEFINITIONS

ABS: Acrylonitrile-butadiene-styrene plastic.
FOG: Fats, oils, and greases.

FRP: Fiberglass-reinforced plastic.

HDPE: High-density polyethylene plastic.
PE: Polyethylene plastic.

PP: Polypropylene plastic.

@Gmmoow>

. PVC: Polyvinyl chloride plastic.
1.04 SUBMITTALS

A. Shop Drawings: Show fabricatiog.andiiistallation d@tails for frost-resistant vent terminals.

C.

size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

ordinate size and location of roof penetrations.
1.07 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1. Cultures: Provide 1-gal. (3.8-L) bottles of bacteria culture recommended by manufacturer

of FOG disposal systems equal to 200 percent of amount installed, but no fewer than 2 1-
gal. (3.8-L) bottles.

WVRTC Indoor Gun Range AC 221319-1 SANITARY WASTE
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PART 2 PRODUCTS
2.01 CLEANOUTS
A. Exposed Metal Cleanouts

1.

PSS NOOBRWON

ok wd

14.
15.
16.
17.
18.

C. Cast-lron Wall Cleanouts
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
WVRTC Indoor Gun Range AC 221319-2 SANITARY WASTE

etal Floor Cleanouts:

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

Josam Company; Josam Div.

MIFAB, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Tyler Pipe; Wade Div.
Watts Drainage Products Inc.
Zurn Plumbing Products Group; Specification Drainage Operatio
g. Josam Company; Blucher-Josam Div.
Standard: ASME A112.36.2M for cast iron for cleanout test tee.
Size: Same as connected drainage piping
Body Material: Hubless, cast-iron soil pipe test tee as requifed toWnatch ected piping.

Closure: Countersunk or raised-head plug. l

Closure Plug Size: Same as or not more than one size s
nts, provide products by one of the

~ooo0oTw

nout size.
Closure: Stainless-steel plug with seal.

Manufacturers: Subject to compliance with
following:
Josam Company; Josam Div.
Oatey.
Sioux Chief Manufacturing

Zurn Plumbing
Josam Company;
Kusel Equipment Co.

oup; Specification Drainage Operation.
Div.

ysion of Smith Industries, Inc.
pany; Blucher-Josam Div.
112.36.2M for adjustable housing cleanout.

mTRT O SQ S0 Q0o
—|
=
: )
@
pe
5
Q@
o
o
)
1%
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le: Castiron
ice: Required.
ion: Inside calk

e Housing Material: Cast iron with set-screws or other device.

e and Cover Material and Finish: Nickel-bronze, copper alloy

e and Cover Shape: Round

Top Loading Classification: Medium Duty.

Riser. ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.
Standard: ASME A112.3.1.

Size: Same as connected branch.

Housing: Stainless steel.

Closure: Stainless steel with seal.

Riser: Stainless-steel drainage pipe fitting to cleanout.

PIPING SPECIALTIES
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Josam Company; Josam Div.

MIFAB, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

Zurn Plumbing Products Group; Specification Drainage Operation.
Standard ASME A112.36.2M. Include wall access.

Size: Same as connected drainage piping.

Body: Hubless, cast-iron soil pipe test tee as required to match connected pipi
Closure: Countersunk or raised-head plug.

IS R

©NoOOA~WN

Wall Access: Round, nickel-bronze, copper-alloy, or stainless-ste
and cover.

2.02 FLOOR DRAINS

A. Cast-Iron Floor Drains:

1. Manufacturers: Subject to compliance with requirements,
following:

Commercial Enameling Co.

Josam Company; Josam Div.

MIFAB, Inc.

Prier Products, Inc.

Smith, Jay R. Mfg. Co.; Division g

Tyler Pipe; Wade Div.

Watts Drainage Products |

Zurn PIumbing Products G amercial Operation.

ion Drainage Operation.

TTQ@ o o0 T

2. Standard ASME All

3. Pattern: Floor drain.

4.

5.

6.

7.

8.

9.

10.

11. i ket: Not required
12. er Material: Nickel bronze

nd Strainer Finish: Nickel bronze

g: Gray iron, with threaded inlet and threaded or spigot outlet, and trap-seal
er valve connection.

Material: Cast iron

17 Trap Pattern: Standard P-trap.

Trap Features: Trap-seal primer valve drain connection.

2.03 ROOF FLASHING ASSEMBLIES

A. Roof Flashing Assemblies:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Acorn Engineering Company; EImdor/Stoneman Div.
b. Thaler Metal Industries Ltd.

WVRTC Indoor Gun Range AC 221319-3 SANITARY WASTE
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B. Description: Manufactured assembly made of 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch- (1.6-mm-
) from pipe, with galvanized-steel boot reinforcement and counterflashing fitting.
1. Open-Top Vent Cap: Without cap.
2. Low-Silhouette Vent Cap: With vandal-proof vent cap.
3. Extended Vent Cap: With field-installed, vandal-proof vent cap.

2.04 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Floor-Drain, Trap-Seal Primer Fittings:

1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal

primer valve connection.

2. Size: Same as floor drain outlet with NPS 1/2 (DN 15) side inlet.

B. Air-Gap Fittings :

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, pogiiive aa n
installed inlet and outlet piping.
Body: Bronze or cast iron.
Inlet: Opening in top of body.
Outlet: Larger than inlet.

Size: Same as connected waste piping and with inlet large
waste piping.

arwd

ssociated indirect

C. Sleeve Flashing Device:
1. Description: Manufactured, cast-iron fitting

pipe floor penetrations of floor membrane

of fitting that will extend 2 inches (51 mm)
extension in bottom of fitting that wille

ping device, that forms sleeve for

anized-steel pipe extension in top
oor and galvanized-steel pipe
gh floor slab.

D. Stack Flashing Fittings:
1. Description: Counterflashi
membrane, and with thr

2. Size: Same as conn

2.05 FLASHING MATERIALS

A. Lead Sheet: AST
and thicknesses,

.0-Ib/sq. ft. (20-kg/sg. m), 0.0625-inch (1.6-mm) thickness.
: 3.0-Ib/sq. ft. (15-kg/sg. m), 0.0469-inch (1.2-mm) thickness.
30-kg/sg. m), 0.0938-inch (2.4-mm) thickness.

B. /B 152M, of the following minimum weights and thicknesses,
ations: 12 oz./sq. ft. (3.7 kg/sg. m or 0.41-mm) thickness.
shing: 8 o0z./sq. ft. (2.5 kg/sq. m or 0.27-mm) thickness.
C. 2el Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-

01-mm) minimum thickness, unless otherwise indicated. Include G90 (Z275) hot-dip
, mill-phosphatized finish for painting if indicated.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil (1.01-mm)
inimum thickness.

Fasteners: Metal compatible with material and substrate being fastened.

F. Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

G. Solder: ASTM B 32, lead-free alloy.
H. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

WVRTC Indoor Gun Range AC 221319-4 SANITARY WASTE
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PART 3 EXECUTION
3.01 INSTALLATION

A.

B.

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials,
joint construction, and basic installation requirements.

Install cleanouts in aboveground piping and building drain piping according to the following,

unless otherwise indicated:

1. Size same as drainage piping up to NPS 4 (DN 100). Use NPS 4 (DN 100) for larger
drainage piping unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100 and
100 feet (30 m) for larger piping.

4. Locate at base of each vertical soil and waste stack.

finished floor.

For cleanouts located in concealed piping, install cleanout wa
indicated, with frame and cover flush with finished wall.

Install floor drains at low points of surface areas to be drained. Sé drains flush with
finished floor, unless otherwise indicated.
1. Position floor drains for easy access and maig
2. Setfloor drains below elevation of surround
with grates depressed according to the foll€ akea radii;
a. Radius, 30 Inches (750 mm) or Less: lent to 1 percent slope, but not less than

b. Radius, 30 to 60 Inches (7
c. Radius, 60 Inches (1500 m

3. Install floor-drain flashin
flooring. Maintain int

4. Install individual traps f
indicated.

Install roof flashi semblies on

ir-gap fittings on draining-type backflow preventers and on indirect-waste piping
e into sanitary drainage system.

eve flashing device with each riser and stack passing through floors with waterproof
embrane.

L. tall vent caps on each vent pipe passing through roof.

M. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain 1-inch
(25-mm) clearance between vent pipe and roof substrate.

N. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy
access and maintenance.

0. Install frost-proof vent caps on each vent pipe passing through roof. Maintain 1-inch (25-mm)
clearance between vent pipe and roof substrate.

WVRTC Indoor Gun Range AC 22 1319-5 SANITARY WASTE
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P. Install wood-blocking reinforcement for wall-mounting-type specialties.

Q. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

3.02 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.
3.03 FLASHING INSTALLATION

A. Fabricate flashing from single piece unless large pans, sumps, or other draing
required. Join flashing according to the following if required:
1. Lead Sheets: Burn joints of lead sheets 6.0-Ib/sq. ft. (30-kg/sq. m)
thickness or thicker. Solder joints of lead sheets 4.0-Ib/sq. ft. (20-k
(1.6-mm) thickness or thinner.
2. Copper Sheets: Solder joints of copper sheets.

B. Install sheet flashing on pipes, sleeves, and specialties passi
and roofs with waterproof membrane.
1. Pipe Flashing: Sleeve type, matching pipe size, with minimu

2. Sleeve Flashing: Flat sheet, with skirt or fla
around sleeve.
3. Embedded Specialty Flashing: Flat sheet, Y
(200 mm) around specialty.

C. Set flashing on floors and roofs in solid
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E. Install flashing for piping passi

hrough roofs and turn down into pipe, or secure flashing
recess.

s, sumps, and other drainage shapes.

F. Extend flashing up vent pi

G. Fabricate and inst
3.04 FIELD QUALITY C

rains during remainder of construction period to avoid clogging with dirt or debris and
damage from traffic or construction work.

lace plugs in ends of uncompleted piping at end of each day or when work stops.
END OF SECTION

WVRTC Indoor Gun Range AC 221319-6 SANITARY WASTE
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SECTION 23 0000
GENERAL MECHANICAL REQUIREMENTS
PART 1 GENERAL
1.01 GENERAL REQUIREMENTS

A. The General conditions, supplementary conditions, special Requirements, and applicable
portions of Division 1 of the specification are a part of this Division and the requirements
contained herein are supplementary to them.

B. This Division is an integrated whole comprising interrelated and interdepend s and
shall be considered in its entirety in determining requirements.

C. Refer to other sections of this Division for additional requirements or i
subjects of this Section.

1.02 ABBREVIATIONS AND DEFINITIONS (as used on Division 23 Dray

A. This Division is abbreviated and includes incomplete senteg
inference.

B. Symbols: "[S]" means submittals are required; "[M/O]" means
required; see paragraphs hereinafter.

C. "Provide" means furnish, install and connect unle jse described in specific instances.

decrees, and other require
holders having jurisdiction:

H. "Products", "Materials" and
fixtures, equipmen

defined as mecRanical, electrical, janitorial, and similar rooms or spaces
sed or occupied only by custodial or maintenance personnel. "Public
e rooms or spaces which are not included in the utility areas definition.

g specified (such as for valves and the like) means design working pressure for
references to the fluid which the device will serve.

rovide a complete and operable installation, including all labor, supervision, materials,
ipment, tools, apparatus, transportation, warehousing, rigging, scaffolding and other
equipment and services necessary to accomplish the work in accordance with the intent and
meaning of these drawings and specifications.

1.04 RELATED WORK

A. Coordination: Refer to Architectural, Civil, Structural, and Electrical Drawings for the
construction details and coordinate the work of this Division with that of other Divisions. Order
the work of this Division so that progress will harmonize with that of other Divisions and all work
will proceed expeditiously. The work of this Division shall include direct responsibility for the

WVRTC Indoor Gun Range AC 23 0000-1 GENERAL MECHANICAL
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correct placing and connection of mechanical work in relation to the work of other Divisions.

B. Examine other Divisions for work related to the work of this Division especially Division 26 -
ELECTRICAL.

1.05 DRAWINGS AND SPECIFICATIONS

A. Drawings and specifications are intended to complement each other. Where a conflict exists
between the requirements of the drawings and/or the specifications, request clarification.

B. The Architect shall interpret the drawings and the specifications, and his decision as to the true
intent and meaning thereof and the quality, quantity, and sufficiency of the materials and
workmanship furnished there under shall be accepted as final and conclusive.

C. In case of conflict not clarified prior to Bidding deadline, use the most cos
quality ,greater quantity, or larger size) in preparing the Bid. A clarification
successful bidder as soon as feasible after the Award and if appropri
order will be issued.

D. All provisions shall be deemed mandatory except as expres
word "may" or "option".

1.06 PERMITS AND INSPECTIONS

A. Obtain, schedule and pay for permits, licenses, approvals tests, ections required by

legally constituted authorities and public utility fra jurisdiction over the
work.

B. Afford the Architect's representative every faci he skill and competence of the
mechanics and to examine the materials. Conce be reopened when so directed

during his periodic visits.
1.07 CODES AND REGULATIONS

A. By submitting a bid, Contractor i
work of this Division in confo ple Codes. In case of conflict between the
Contract documents and t medts, the Codes shall take precedence. Should

the Contractor's responsibility to correct, at no cost to the
iolation of Code requirements. Specify references to codes

B. Applicable
All local codes;

hanical Code with California Amendments
bing Code with California Amendments

rshal Regulations
ulations of all other authorities having jurisdiction.

Where conflict or variation exists among codes, the most stringent shall govern.

rtificates of Conformance or Compliance: Submit original and not pre-printed certifications.
not make statements in the certifications that could be interpreted to imply that the product
does not meet all requirements specified, such as "as good as", "achieve the same end use
and results as materials formulated in accordance with the referenced publications", "equal or
exceed the services and performance of the specified material'. Simply state that the product
conforms to the requirements specified.

E. Certified Test Reports: Certified Test Reports are reports of tests conducted on previously
manufactured materials or equipment identical to that proposed for use. Before delivery of
materials and equipment, submit certified copies of test reports specified in the individual

WVRTC Indoor Gun Range AC 230000 - 2 GENERAL MECHANICAL
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sections.

F. Factory Tests: Factory tests are tests which are required to be performed on the actual
materials or equipment proposed for use. Submit results of the tests in accordance with the
requirements for laboratory test results of this Contract.

G. Permits and Certificates of Inspection: Furnish the originals.

H. Testing procedures and test results required in this and other sections. Furnish 2 copies.

I.  Other data required by other sections of this Division. Furnish 2 copies.
1.08 RECORD AND DOCUMENTATION

A. Accumulate the following and deliver to the Owner's representative prior to fi
the work:
1. Record (As-Built) Drawings:

a. Maintain in good order in the field office a complete set of p
done under Division 23. Update the drawings daily with aeat an ible
in red ink showing the work as actually installed.

b. The actual size, location and elevation of all buri
monuments, and stub-outs shall be accurately locate
walls or other permanent landmarks.

c.  Furnish the originals.

2. Operation and Maintenance Manual: Furnjg
covering the stipulated mechanical syste : pment. Seven copies of the manual,

nce of

Deing
Otations

, manholes,
ned from building

accordance with the Division 1 section on N enance and Operation Manuals. Furnish
one complete manual prior to thg 3 em or equipment tests are performed.

identification shall be inscribed o

OPERATION AND M AL

PROJECT TITLE...@.........

CONTRACTOR. @V.........

Provide a table . Insert tab sheets to identify discrete subjects. Instruction

bol "[M/O]" at titles or beginning of paragraphs.

wing piping, valves and controls.

and control diagrams with data to explain detailed operation and control of
ponent.

sequence describing start-up, operation and shutdown.

Procedure for starting.

Procedure for operation.

Shut-down instruction.

Installation instructions.

Adjustments, maintenance and overhaul instructions.
Lubrication schedule including type, grade, temperature range and frequency.
Safety precautions, diagrams and illustrations.

Test procedures.

Performance data.

Parts lists, with manufacturer's names and catalog humbers.
Preventive maintenance schedule.

Service organization with name, address and telephone number.
Valve identification chart and schedule.

SeT O3 3T AT
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s.  ASME certification
t.  Air Balance report.

B. Standard Compliance: Where equipment or materials are specified to conform with
requirements of standards of recognized technical or industrial organizations such as American
National Standards (ANSI), American Society of Mechanical Engineers (ASME), American
Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE), Underwriters
Laboratories (UL), American Refrigeration Institute (ARI), American Gas Association (AGA), or
National Electrical Manufacturer's Association (NEMA), that use a label or published listing as a
method of indicating compliance, proof of such conformance shall be submitted and approved.
The label or listing of the specified organization will be acceptable evidence.

C. Certificates of Conformance or Compliance: Submit original and not pre-g
Do not make statements in the certifications that could be interpreted tq i

does not meet all requirements specified, such as "as good as", "ach

exceed the services and performance of the specified material”

conforms to the requirements specified.

sections.

E. Factory Tests: Factory tests are tests whic
materials or equipment proposed for use. Sub
requirements for laboratory test results of thi

F. Permits and Certificates of Inspection: £
G. Testing procedures and test results rg
H. Other data required by other se is Divisighl. Furnish 2 copies.
1.9 TOOLS

A. Provide all special tools n
of systems and equipment.
same.

1.10 CONSTRUCTION

nd other sections. Furnish 2 copies.

roper operation and routine adjustment and maintenance
r tools to Owner's representative and request a receipt for

BREAKDO

and Engineer in evaluation of the construction cost, the Contractor shall
eview a construction cost breakdown for the major subdivisions of the

prepare and submit
item on the breakdown into two headings: labor and materials. Include
in each entry.

ndard Products: Materials and equipment shall be essentially the standard cataloged
products of manufacturers regularly engaged in production of such materials or equipment and
shall be their latest standard designs that comply with the specification requirements. Materials
and equipment shall duplicate items that have been in satisfactory commercial or industrial use
at least two years prior to bid opening. Where two or more units of the same type of equipment
are required, these units shall be products of a single manufacturer. The components thereof,
however, are not required to be exclusively of the same manufacturer. Each major component
of equipment shall have manufacturer's name, address, model, and serial nhumber on a
nameplate securely affixed in a conspicuous place. The nameplate of the distributing agent will
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not be acceptable.

B. Whenever on the plans, or in these specifications, products are identified by the name of one
manufacturer, it is intended that equivalent products of other manufacturers are acceptable,
unless otherwise indicated, if accepted as a substitution by the Architect. Where three or more
manufacturers are listed as "acceptable manufacturers” however, then the products furnished
shall be the product of one of the manufacturers listed. Manufacturers listed as "acceptable
manufacturers” shall meet quality and performance of a particular one specified by both name
and catalog number.

2.02 SUBSTITUTIONS
A. General: Should the Contractor desire to substitute for specified products, hgés

not sufficiently complete to allow proper evaluation, the sub
consideration and the specified products shall be furnished

B. Specific: Refer to other sections of this Division for a
2.03 SUBMITTALS

A. General:

1. Provide for all items indicated with the sym or beginning of paragraphs in
accordance with the Division 1 secti i bmittals and as herein specified. Where
warranty of longer than one ygar i jed, lude such warranty with submittal.
Architect's review of the submittalfi neral conformance with design compliance

ents. The submittal procedure is required
cur due to the discovery of Contractor non-
ontractor is responsible for conformation and
quantmes and sizes, for information that pertains to
truction techniques, and for coordination of work of all
ions, if any, from Contract documents shall be clearly and
rate letter if deviations are extensive) in the submittals,

as an effort to minimize
compliance at the co

foot) of all mechanical equipment rooms and areas. Such layouts shall

not be limited to, all mechanical equipment, control panels, piping,

0 pads, ductwork, tube pull, access and maintenance clearances, and other

. The layout shall also indicate major equipment to be provided under other

ctions of work.

ractor Stamp: All submittals shall be stamped with the following text and signed by

the Contractors representative:

"IT IS HEREBY CERTIFIED THAT THE PRODUCTS SHOWN AND MARKED IN
THIS SUBMITTAL ARE IN COMPLIANCE WITH THE CONTRACT DOCUMENTS
AND CAN BE INSTALLED IN THE ALLOCATED SPACES EXCEPT WHERE
NOTED AS DEVIATIONS.

CERTIFIED BY: DATE:

4.  All submittals shall be complete and with catalog data and information properly marked to
show, among other things, equality of material (where substitution is allowed and desired),
adequacy in capacity and performance to meet minimum capacities of performance as
specified or indicated. Arrange the submittals in the same sequence as these
specifications, and reference (at the upper right-hand corner) the particular specification
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provision for which each submittal is intended. Incomplete submittals will be rejected.

5.  For all work under Division 23, the notations by the Contractor or Supplier on submittal
documents "Per Plans and Specifications”, or "As Specified", or similar wording or
phrasing is not acceptable and will be cause of rejection. Complete descriptive submittals
are required for all Division 23 work.

6. Refer to the other sections of this Division for specific requirements.

B. Material List: Within 15 days after award of Contract, submit for approval a complete list of
materials proposed for use. Furnish names and addresses of manufacturers, catalog numbers
(Where applicable) types and trade names. For purposes of un|form|ty only one_g nufacturer

Do not commence fabrication of the equipment until the approved drawings
the Owner's representative.

D. Other Submittals: As required by other sections of this Division.
PART 3 EXECUTION
3.01 WORKMANSHIP AND INSTALLATION METHODS
A. Workmanship shall be in the best standard practice of the trade.

B. Execute the work so as to contribute to ease Qigeperation an ntenance, maximum
accessibility and best appearance. Execute it sQ installation Will conform and adjust
itself to the building structure, its equipment ge. The work shall be symmetrical,
plumb, uniform, properly aligned, and firmly secH

C. Install equipment in accordance with t er's instructions and recommendations
unless otherwise noted or specified.

3.02 TESTS

A. General:

1. Demonstrate that all cq of this Division have been provided and that
they operate in accor i act Documents.

2. Provide instruments a onnel for tests and demonstrations. Submit signed test

results.

B. Specific: Refer tg other sectio this Division for test requirements.

ster or paint. and all moving parts will be kept clean and dry.
any damaged materials including fronts of control panels, ductwork fittings,

D HOUSEKEEPING

Cleaning shall be done as the work proceeds. Periodically remove waste and debris to keep
site as clean as is practical.

B. Leave exposed parts of the mechanical work in a neat, clean and usable condition, with painted
surfaces unblemished and plated metal surfaces polished.

3.05 PROJECT CONDITIONS

A. Site Examinations and Conditions:
1. Regard information relative to existing conditions, services and structure as approximate
only. Verify dimensions and locations, and be knowledgeable of all working conditions
before submitting Bid. Verify pressure, location, size, and elevation of existing services (to
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which points of connection are to be made or crossed) as soon as possible and prior to
commencement of any new work.

2. Make minor deviations necessary to conform with actual locations and conditions.
Submission of Bid presumes proper examination of Site, locations, dimensions and
conditions, and no additional cost will be honored for lack of such examinations.

B. Existing Services: Examine the Contract Drawings and visit the project site to ascertain the
extent of the existing services. Where existing equipment/services serving existing structures
and/or existing structures to be demolished are to remain in service, reroute, relocate, or extend
such eX|st|ng equment and/or services to accommodate this prOject without additional cost.

interruptions at such time as permitted by the Owner. Anticipate such i
outside of normal working hours or normal working days; therefore, no

operate any existing equipment (including valves). Where su
shall be performed by the Owner's personnel.

D. Access and Placement of Work:
1. Check and coordinate for clearance, accessibility and placenTe

ent during ®onstruction. Ordering of

ny of equipment at Project Site and

ment shall be executed without

: € to accommodate equipment,

provide new openlngs and restoradi S all at no additional cost. Obtain written

2. Verify location of all plumbing
Architectural Drawings. |
locations, or are in confli

quipment within finished spaces with the
chanical Drawings do not indicate exact
ral Drawings, obtain information regarding
Ut proper instruction under such circumstances
hen directed, without additional cost.

Drawings indicating suggested distribution routes are
d figured dimensions are approximate and are indicated
ings do not indicate necessary offsets and like items. Do

diagrammatic onl
for estimating p ses only. The

ork to conform to structure, avoid obstruction, preserve headroom,
5 and passageway clear. Changes necessary, resulting from such verification
hall not be a cause for additional cost.

3.06

: riting, all work against fault of any product or workmanship for a period of not
n one year after formal acceptance by the Owner; except, where longer periods are
in the Specifications, such longer periods shall govern. However, when any
component fails at any time during this period, the warranty period for such component and all
er components that are inactive because of said failure shall be suspended. The warranty
riod for such component shall resume to run for the remaining portion of the warranty period
when failed component is completely repaired and in operation; however, in no case shall the
resumed portion of the warranty period be less than 3 months in duration.

B. Neither payments for work, nor total or partial occupancy of work by the Owner, within or prior
to the warranty period specified, shall be construed as acceptance of faulty work or shall
condone any negligence of omission of Contractor in doing the work.

3.07 SAFETY REQUIREMENTS
A. Enclose and guard belts, pulleys, chains, gears, couplings, projecting setscrews, keys and
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other rotating parts in accordance with the OSHA 1910.219. Insulate, guard, and cover any
high-temperature equipment and piping so located as to endanger personnel or creature a fire
hazard.

3.08 MANUFACTURER'S RECOMMENDATIONS

A. Where installation procedures or any part thereof are required to be in accordance with the
recommendations of the manufacturer of the material or equipment being installed, furnish
printed copies of these recommendations to the installing Contractor and Architect prior to
installation. Do not proceed with the installation of the item until the recommendations are
received. Failure to furnish these recommendations can be cause for rejection of aterial.

END OF SECTION
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SECTION 23 0500
BASIC MECHANICAL MATERIALS AND METHODS
PART 1 GENERAL
1.01 GENERAL REQUIREMENTS
A. The contract documents shall apply in their entirety to the work specified herein.

B. Submittals: Submit shop drawings and manufacturer's data on each item marked [S] in
accordance with the Division 01 section on submittals and Section 23 00 00, Basic Mechanical
Requirements.

C. Maintenance and Operation Manuals: Provide manufacturer's maintenag
manuals on each item marked [M/O] in accordance with the Divisi8
maintenance and operation manuals and Section 23 00 00, Basic Mech@hical F

PART 2 PRODUCTS
2.01 ELECTRICAL MOTORS [S]  [M/O]

A. Provide all motors indicated on drawings necessary for equi
See electrical drawings for voltage and phase of electrical servi

B. Unless otherwise specified, all motors 1/2 HP or larger: heavy du aring, squirrel cage
induction type in drip proof or splash proof enclosu service faci@r, and shall be suitable
for the voltage system specified or indicated. d shall not exceed 1750 rpm unless
otherwise indicated or specified. Motors expo - either epoxy encapsulated winding
or TEFC enclosure.

MecChanical Work.

C. Each motor shall have sufficient starting [Afhthe apparatus driven.

and provide adjustable slide rails for

D. Provide all motors with junction boxeg €
nameplate voltage rating of the specified

all motors with belt drives. All moto
operating voltage.

E. Provide overload protection

ure: NEMA 1 (unless location of starters dictates otherwise) of sufficient size to contain
ories specified.

[S]  [M/Q]

Type. Drives requiring not more than 2 belts: variable pitch type; size for mid-point of
operating range. Drives requiring 3 or more belts: nonadjustable constant speed type. Provide
belts in matched sets.

B. All belt drives shall have a minimum rating of 1.5 times the motor nameplate horsepower rating.
2.04 BELT AND DRIVE GUARDS [S]

A. Provide all rotating equipment drives and couplings with suitable guards.

B. Drive guards shall be as standard by the equipment manufacturer.

C. Belt guards shall be as standard by the equipment manufacturer.

WVRTC Indoor Gun Range AC 230500-1 BASIC MECHANICAL
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2.05 DIELECTRIC UNIONS [S]

A. Dielectric unions or flanged unions: constructed so that two pipes being connected are
completely insulated (including bolt sleeves and washers) from each other with no metal-to-
metal contact; EPCO or approved equivalent.

B. Unions shall have a water-impervious insulation barrier capable of limiting galvanic current to 1
percent of the short-circuit current in a corresponding bimetallic joint and, when dry, shall also
be able to withstand a 600-volt breakdown test.

2.06 PRESSURE AND TEMPERATURE TEST PLUGS|S]
A. Brass body and gasketed cap, 1/4-inch mpt fitting to receive either a temperat@iFe essure

probe 1/8-inch O.D. with neoprene (max. 200 degrees F) at 500 psi o 275
degrees F) at 500 psi valve core; "Pete's Plug" or approved equivalent.
2.07 ACCESS DOORS [S]
A. Flush-mounted sheet metal access doors with lock and concealeddhinge; Stai el door;
Milcore, or approved equivalent.
1. Access doors through fire-rated separations shall have li
2.08 EQUIPMENT IDENTIFICATION [S]
A. General: Identify all equipment using brass discs or laminated nstall as specified

5 and 2-inches in diameter or square.
ed letters to indicate designation of
service. Bottom line shall have 7/16-inch h mbers to indicate equipment

or valve number.

pgraved black letters. The equipment
hall®e a minimum of 1/4-inch in height,
nufacturer's name and location 1/8-inch in

A. ision 23, unless otherwise noted, shall be furnished with a

jor exposed ductwork shall be provided with salt air corrosion protective coating.

[S]
n-fireproof Penetrations: Silicone rubber sealant; DowCorning 785/4, or approved
equivalent.
B. Fireproof Penetrations: Sealant shall comply with ASTM-E-814 (UL 1479 or UL 94); 3M Brand
Fire Barrier Penetration Sealing System with CP-25 caulk, or approved equivalent.
2.11 SEALANTS, WATERSTOP
A. Cold applied, pre-formed, plasticized, waterstop sealing compound consisting of blends of

refined hydrocarbon resins and plasticizing compounds; Synko-Flex Waterstop and Primer, or
approved equivalent (no known equivalent).

2.10
A.
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PART 3 EXECUTION
3.01 GENERAL

A. Install products in accordance with product manufacturer's recommendations. After installation
of systems and until formal acceptance of systems by the Owner, be responsible for operation
and maintenance of systems.

3.02 FORMING, CUTTING, AND PATCHING
A. Provide Forming, recesses, chases, blocking and grounds necessary for Mechanical Work.
B. Provide Cutting (including core drilling and saw cutting), patching and repaisiig existing

like resulting from removal of existing or addition of new Mechanical Wo
match existing work.
C. Core drill all holes through existing concrete structures. Before drilling
members, obtain written permissions form the Architect. Before cogiag, ch
locations with electronic device to assure clearance of obstr
piping, conduits, etc.).
D. Saw cut all existing concrete and masonry openings and slabs.
3.03 ELECTRICAL WORK

A. Coordinate with Division 26. See Division 26 Cog
electrical services.

RRocuments voltage and phase of

B. All power wiring and conduits for same servire nere indicated on Division 26
Contract Drawings, to mechanical contro

provided under Division 26.

C. The following shall be provided under,
1. Pre-wired mechanical contrgl pafé
2. All automatic or temper,

includes interlock
mechanical equipment
control panels

D. i ivision 23 in rigid conduit or electrical metallic tubing indoors and in rigid

proper speed required for conditions indicated. Conditions indicated are
s and may vary under actual operating conditions. To adjust speed for

lectric unions in acceptable locations and provide devices for all piping and equipment
ns where ferrous and copper metal is joined.

here piping is buried, provide additional protection in the following manner. Thoroughly clean
ice and piping surfaces 5-feet upstream and downstream of connection point. Prime piping
surface to be covered. Wrap connection point and piping with double wrapping of identified
pressure-sensitive tape.

3.06 FLASHING

A. Flash and counter flash with metal to make waterproof all penetrations through roofs or exterior
walls. Roof flashing shall have a minimum 8-inch skirt. The metal flashing and counterflashing
shall be the same material as the equipment to which they are attached. Factory-fabricated
flashing may be used for piping. Prior to any interior finish work, test the integrity of all flashing
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with water hose.
3.07 WELDING

A. All welding shall comply with provisions of applicable ASME Boiler and Pressure Vessel Code,
ANSI Code for Pressure Piping, or other statutes or ordinances having jurisdiction. All welders
shall be certified for all welding positions under the qualification tests prescribed by the National
Certified Welding Bureau; National Association of Plumbing, Heating, Cooling Contractors; or
by other reputable testing laboratories, using procedures covered in the ASME Boiler
Construction Code, Section IX, Qualification standards for Welding and Brazing Procedures
Welders Brazers and Weldrng and Brazing Operators and shall hold a current ge i

submit for review evidence of such certification.

B. Welded joints, fabrication, assembly and erection shall conform to the
31.1 “POWER PIPING” of the American National Standard Code for P
all welding by the metal arc process, either manual, semi-automati

3.08 EQUIPMENT INSTALLATION

A. Install equipment where shown, as indicated, and in accOf@a e manufacturer's
recommendations for the specific service.

B. Provide anchor bolts, setting Drawings and templates for setting eq

C. Assure correct alignment of equipment after setti

D. Where grouting is necessary, use non-shrink t

E. Before bolting any equipment coat threads Wrth a seize and lubricating compound. Do not
use powder driven anchors unless writteg i s been obtained from the Architect.

F. Provide all exposed moving or rotating¥parts of ith guards in compliance with OSHA

A. Where valves, dampers, con vices, coils, or other like devices (i.e, plumbing P-trap, water
hammer arresters, meters) requiring maintenance, checking or readings are
inaccessibly con ed in walls or€@ilings, and where indicated, provide square or rectangular

IDENTIFICATION

Manufacturer's Nameplates: Provide all equipment with manufacturer's nameplates secured to
e respective equipment and indicating, but not being limited to, the manufacturer's name,
del, size, serial number, capacity and electrical characteristics. Clean, polish and protect all
such nameplates with a coat of clear protective finish.

B. Equipment Tags: Identify all equipment (such as machinery, motor starters, control panels,
pushbuttons and other like devices) exposed to view with identification tags. Secure tags to
equipment surface. Where size or surface curvature does not permit such, secure with No. 16
brass jack chain.

C. \Valve Tags:
1. Identify each valve with a tag with distinguishing number. Secure tags to valves with No.
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16 brass jack chain.

2. Provide valve chart and schedule in aluminum frame with clear heavy plastic shield, and
mount same at location directed. Indicate on the Record Drawings the location of valves
with numbers corresponding to the valve schedule. Valve chart and schedule shall
include, but not be limited to, tag number, location, usage/function, valve manufacturer's
name and valve model number. Numbers for new valves shall continue from existing valve
numbering system.

D. Piping Identification:
1. Identify each pipe, whether concealed or exposed, as to the content and
material it carries (piping buried excepted).

2. Location of Markers: Not to exceed 20-feet on straight run of pipe (j
drops) and so located as to be conspicuously visible from any reasong

adjacent each valve; adjacent each tee; at each side of penetr
enclosure; at each obstruction.

3.12 PRIMING, PAINTING, AND COATING

A. Properly clean surfaces to be touched up of rust, dirt, ot deleterious
materials. Prime surfaces. Touch up with like material all damages &g or factory-primed

D. Paint flat black interior surfaces of al
behind air outlets and inlets.

E. All exposed insulation surfaces in fin all be ready for finish painting; glue size if
necessary.

3.13 CLEANING AND DE-GREASI
A. General:
1. Clean all piping system remove all dirt, grease, scale, foreign substances, etc., as
specified in e separate jon of the Specifications.
2. Prior to cogdfencing work, s it for approval a complete procedure for cleaning and
flushing h separate piping system. Include flushing source, system inlet flushing

of inlet and outlet flushing connections with their locations for each
ing connections at all low points of each piping system to ensure

prove the piping clean. All other piping systems shall be thoroughly flushed
unless specified otherwise.

3.14 TES

t t ompletion of the Work, completely adjust all valves and equipment for their proper use

END OF SECTION

WVRTC Indoor Gun Range AC 230500 -5 BASIC MECHANICAL
MATERIALS AND METHODS



STK Architecture, Inc. July 2021

SECTION 23 0529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes:
1. Fastener systems.
2. Equipment supports.

1.02 PERFORMANCE REQUIREMENTS
A. Structural Performance: Hangers and supports for HVAC piping and equipng

1. Design supports for multiple pipes capable of supporting combine
systems, system contents, and test water.

2. Design equipment supports capable of supporting
supported equipment and connected systems and comp@

3. Design seismic-restraint hangers and supports for pipi
approval from authorities having jurisdiction.

1.03 SUBMITTALS
A. Product Data: For each type of product indicat

B. Shop Drawings: Signed and sealed by a qualifi
installation details and include calculati fo
components:

1. Trapeze pipe hangers.
2. Equipment supports.

C. Welding certificates.
1.04 QUALITY ASSURANCE

A. Structural Steel Welding
AWS D1.1/D1.1M, "Structural

gineer. Show fabrication and
e following; include Product Data for

tions: Qualify procedures and personnel according to
ing Code - Steel."

rocedures and operators according to ASME Boiler and

5. Subject to compliance with requirements, available manufacturers offering
may be incorporated into the Work include, but are not limited to, the

ed Tube & Conduit.

Cooper B-Line, Inc.

Flex-Strut Inc.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut Corporation; Tyco International, Ltd.

. Wesanco, Inc.

2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple
parallel pipes.

d.
e.
f.
g

3. Standard: MFMA-4.
4. Channels: Continuous slotted steel channel with inturned lips.
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel
slot and, when tightened, prevent slipping along channel.
WVRTC Indoor Gun Range AC 230529-1 HANGERS AND SUPPORTS FOR
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6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

B. Non-MFMA Manufacturer Metal Framing Systems:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

Anvil International; a subsidiary of Mueller Water Products Inc.
Empire Industries, Inc.
ERICO International Corporation.
Haydon Corporation; H-Strut Division.
NIBCO INC.
PHD Manufacturing, Inc.
g. PHS Industries, Inc.
2. Description: Shop- or field-fabricated pipe-support assembly mad
accessories, fittings, and other components for supporting multiple p
3. Standard: Comply with MFMA-4.
4. Channels: Continuous slotted steel channel with inturned
5. Channel Nuts: Formed or stamped steel nuts or other dev
slot and, when tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made n steel.

2.02 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-stee
concrete with pull-out, tension, and shear ca¥
building materials where used.

B. Mechanical-Expansion Anchors:  Ing
hardened portland cement concrete;
supported loads and building materia

2.03 EQUIPMENT SUPPORTS

A. Description: Welded, sho
steel shapes.

2.04 MISCELLANEOUS MAAERIALS

A. Structural SteeldV ASTM A 36/A , carbon-steel plates, shapes, and bars; black and
galvanized.

B. Grout: AS

"0 00T

lel p

factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
for interior and exterior applications.

g, noncorrosive, and nongaseous.

5000-psi (34.5-MPa), 28-day compressive strength.

r System Installation:

Il powder-actuated fasteners for use in lightweight concrete or concrete slabs less

than 4 inches (100 mm) thick in concrete after concrete is placed and completely cured.

Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners

according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

B. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

C. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

WVRTC Indoor Gun Range AC 230529-2 HANGERS AND SUPPORTS FOR
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D. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

E. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, and larger and at changes in direction of piping. Install
concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars
through openings at top of inserts.

F. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

3.02 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure ove
equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing su
C. Provide lateral bracing, to prevent swaying, for equipment supp
3.03 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze s and equipment
supports.

B. Fit exposed connections together to form hairline ig
shop welded because of shipping size limitation

C. Field Welding: Comply with AWS D1.1/D1.1N
appearance and quality of welds; and methods
following:

1. Use materials and methods tha
resistance of base metals.
2. Obtain fusion without und
3.  Remove welding flux i
4. Finish welds at exp
contours of welded sur

3.04 ADJUSTING
A. ' : Adjust hang
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lds and abraded areas of shop paint. Paint exposed areas
erecting hangers and supports. Use same materials as used for shop
vith SSPC-PA 1 requirements for touching up field-painted surfaces.

eaning and touchup painting of field welds, bolted connections, and abraded areas
aint on miscellaneous metal are specified in Division 09 painting Sections.

GalvaniZzed Surfaces: Clean welds, bolted connections, and abraded areas and apply
alvanizing-repair paint to comply with ASTM A 780.

3.05 HA R AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

WVRTC Indoor Gun Range AC 230529 -3 HANGERS AND SUPPORTS FOR
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D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers] and attachments
for general service applications.

F. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

END OF SECTION
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SECTION 23 0548
VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT
PART 1 GENERAL
1.01 SUMMARY

A. This Section includes the following:
1. Restraining braces and cables.

1.02 TECHNICAL REQUIREMENTS

A. Structural steel bases shall be cleaned of welding slag and painted with a
finish.

B. All mounts shall be selected to perform their function without undue s
isolators that are to be used with structural steel bases, as s

C. When neoprene connectors are not used, the first three sup
equipment require resilient hangers or mounts with deflections equa

deflections or as scheduled.

D. All equipment shall be restrained from displac
Thrust restraint assemblies shall consist of 2 i ement in series with a neoprene cup and

assembly shall be furnished with al
ductwork or the equipment and the

chment to both the equipment and
ets shall be attached at the centerline of

1. Seismic design shall
Attachments of floor — — mounted equipment weighing less than 400 Ibs need not

loads. Attachments for vibration — isolated and suspended

Comply with seismic-restraint requirements in the CBC unless requirements in this Section are
re stringent.

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

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based
on calculations. If preapproved ratings are not available, submittals based on independent

WVRTC Indoor Gun Range AC 230548 -1 VIBRATION AND SEISMIC CONTROLS
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testing are preferred. Calculations (including combining shear and tensile loads) to support
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

PART 2 PRODUCTS
2.01 SEISMIC-RESTRAINT DEVICES

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

California Dynamics Corporation.

2. Cooper B-Line, Inc., a division of Cooper Industries.

3. Kinetics Noise Control.

4.  Mason Industries.

5.  TOLCO Incorporated; a brand of NIBCO INC.

B. General Requirements for Restraint Components: Rated strengths, fe
shall be as defined in reports by an agency acceptable to authorities havi

1. Structural Safety Factor: Allowable strength in tensio
components shall be at least four times the maximum sej
subjected.

=

ply made of slotted

steel channels with accessories for attachment to braced compone 2 end and to building
structure at the other end and other matching comp i osion-resistant coating
and rated in tension, compression, and torsion fg

D. Restraint Cables: ASTM A 603 galvanized-st pd connections made of steel
assemblles W|th thimbles, brackets swivel and for restraining cable service

E. Hanger Rod Stiffener: Steel tube or uppar-system sleeve with internally bolted
connections to hanger rod.

F. Resilient Isolation Washers ings: @We-piece, molded, oil- and water-resistant

all hanger rod stiffeners where indicated or scheduled on Drawings
d where required to prevent buckling of hanger rods due to seismic forces.

t and Seismic-Restraint Assemblies: Where not indicated, select sizes of
ength will be adequate to carry present and future static and seismic loads

ith requirements in Division 07 Section "Roof Accessories" for installation of roof
curbs, equipment supports, and roof penetrations.

ipment Restraints:

1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between
anchor and adjacent surface exceeds 0.125 inch (3.2 mm).

2. Install seismic-restraint devices using methods approved by an agency acceptable to

authorities having jurisdiction providing required submittals for component.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install seismic-restraint devices using methods approved by an agency acceptable to
authorities having jurisdiction providing required submittals for component.
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E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base.

F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

G. Dirilled-in Anchors:
1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are encountered
during drilling. Locate and avoid prestressed tendons, electrical and telecommatinications

conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grQ
design strength.

3.  Wedge Anchors: Protect threads from damage during anchor i
sleeve anchors shall be installed with sleeve fully engaged in the
which anchor is to be fastened.

4.  Set anchors to manufacturer's recommended torque, usig

5. Install zinc-coated steel anchors for interior and sta
applications.

3.03 FIELD QUALITY CONTROL
A. Perform tests and inspections.

B. Tests and Inspections:

1. Provide evidence of recent calibration of te
authorities having jurisdiction.

2. Schedule test with Owner, thrg

testing agency acceptable to

re connecting anchorage device to
testing has been approved), and with at
least seven days' advance
3. Obtain Architect's appro test loads to structure. Provide temporary
4. Test at least four of and size of installed anchors and fasteners selected by
Architect.

imit stops on restrained spring isolators to mount equipment at normal operating height.
ipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

just active height of spring isolators.
D. Adjust restraints to permit free movement of equipment within normal mode of operation.
END OF SECTION
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SECTION 23 0553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SUMMARY

A.

Section Includes:
1. Equipment labels.
2. Duct labels.

1.02 SUBMITTAL

A.

Product Data: For each type of product indicated.

PART 2 PRODUCTS
2.01 EQUIPMENT LABELS

A. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic mech | engraving,
1/8 inch (3.2mm) thick, and having predrilled holes for at are.

2.  Letter Color: White.

3. Background Color: Black.

4.  Maximum Temperature: Able to withstand temp g F (71 deg C).

5.  Minimum Label Size: Length and width var ed label content, but not less than 2-
1/2 by 3/4 inch (64 by 19 mm).

6. Minimum Letter Size: 1/4 inch (6.4 mm) folNR&an viewing distance is less than
24 inches (600 mm), 1/2 inch (13 i ieWiRg distances up to 72 inches (1830 mm),
and proportionately larger lettey gre jewing distances. Include secondary
lettering two-thirds to three-quart i

7. Fasteners: Stainless-steel riyets

8. Adhesive: Contact-type p, Nla i ompatible with label and with substrate.

B. Label Content: Include g designation or unique equipment number,
Drawing numbers where t is indicated (plans, details, and schedules), plus the
Specification Section number itle where equipment is specified.

C. Equipment Label ch item of equipment to be labeled, on 8-1/2-by-11-inch

Tabulate equipMent identification number and identify Drawing numbers
indicated (plans, details, and schedules), plus the Specification Section
equipment is specified. Equipment schedule shall be included in
data.
2.02 DUCT L4
A. Multilayer, multicolor, plastic labels for mechanical engraving, 1/16

, and having predrilled holes for attachment hardware.

Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

inimum Label Size: Length and width vary for required label content, but not less than 2-1/2
3/4 inch (64 by 19 mm).

F.  Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

G. Fasteners: Stainless-steel rivets.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

WVRTC Indoor Gun Range AC 230553-1 IDENTIFICATION FOR HVAC
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I.  Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both
directions or as separate unit on each duct label to indicate flow direction.
2. Lettering Size: Atleast 1-1/2 inches (38 mm) high.

2.03 STENCILS

A. Lettering Size: Minimum letter height of 1-1/4 inches (32 mm) for viewing distances up to 15
feet (4-1/2 m) and proportionately larger lettering for greater viewing distances.

B. Stencil Material: Fiberboard or metal.
C. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spr;
D. Identification Paint: Exterior alkyd enamel. Paint may be in pressurized spray
PART 3 EXECUTION
3.01 PREPARATION
) sond

A. Clean piping and equipment surfaces of substances that cg identification

U
devices, including dirt, oil, grease, release agents, and ing @ e ners, paints, and

encapsulants.
3.02 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each majoifée echanical equipment.
B. Locate equipment labels where accessible and
3.03 DUCT LABEL INSTALLATION

A. Install self-adhesive duct labels with f jve on air ducts in the following color
codes:
1. Blue: For supply ducts.

B. Locate labels near points wh
of 50 feet (15 m) in each
system.

oncealed spaces and at maximum intervals
2 exposed or concealed by removable ceiling

C. Stenciled duct label option:
provided instead o stic-lamin

nciled labels showing service and flow direction may be
duct labels, at installer’s option.

END OF SECTION
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PIPING AND EQUIPMENT



STK Architecture, Inc. July 1, 2021

SECTION 23 0593
TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Balancing Air Systems:
a. Constant-volume air systems.

1.02 DEFINITIONS
A. AABC: Associated Air Balance Council.
B. NEBB: National Environmental Balancing Bureau.
C. TAB: Testing, adjusting, and balancing.
D. TAB Specialist: An entity engaged to perform TAB Work.

1.03 SUBMITTALS

A. Strategies and Procedures Plan: Within 30 days of Contractor's
strategies and step-by-step procedures as specified in "Preparatic

B. Certified TAB reports.
C. Sample report forms.

ceed, submit TAB

D. Instrument Calibration Reports, including:
1. Instrument type and make.
2. Serial number
3. Application
4. Dates of use
5. Dates of calibration

1.04 QUALITY ASSURANCE

A. TAB Contractor Qualificati
1. TAB Field Supervisor:

ge a TAB entity certified by AABC or NEBB.
yee of the TAB contractor and certified by AABC or NEBB.
the TAB contractor and who is certified AABC or NEBB as

. Use standard TAB contractor's forms.

ype, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
entation."”

mine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.

B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.

WVRTC Indoor Gun Range AC 230593-1 TESTING, ADJUSTING, AND
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D. Examine design data including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

E. Examine equipment performance data including fan curves.
1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all or

part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate_equipment
performance. To calculate system effects for air systems, use tables angdf€
AMCA 201, "Fans and Systems,” or in SMACNA's "HVAC Systery
Compare results with the design data and installed conditions.

F. Examine system and equipment installations and verify that field

and functioning.
J. Examine heat-transfer coils for correct piping cog
Examine operating safety interlocks and controls
L. Report deficiencies discovered before 3

ent.

from indicated values.
3.02 PREPARATION
A. Prepare a TAB plan that incl

B.
ring is complete.
Automatic tem systems are operational.
Equipment
Balance,

g and balancing procedures on each system according to the procedures
ed in AABC's "National Standards for Total System Balance” or NEBB's "Procedural
for Testing, Adjusting, and Balancing of Environmental Systems" and in this Section.
Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing."

t insulation, ducts, pipes, and equipment cabinets for installation of test probes to the

nimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. Install and join new insulation that matches removed materials. Restore insulation,

coverings, vapor barrier, and finish according to Division 23 Section.

C. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

WVRTC Indoor Gun Range AC 230593 -2 TESTING, ADJUSTING, AND
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D. Take and report testing and balancing measurements in inch-pound (IP) units.
3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

w

Prepare schematic diagrams of systems' "as-built" duct layouts.
Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

Check airflow patterns from the outdoor-air louvers and dampers and the returnsgame exhaust-
air dampers through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor
Verify that motor starters are equipped with properly sized thermal prot
Check dampers for proper position to achieve desired airflow path.

O

I o mm

Check for airflow blockages.
Check condensate drains for proper connections and functio
Check for proper sealing of air-handling-unit components.

K. Verify that air duct system is sealed as specified in Diysion 23 Secti al Ducts."
3.05 PROCEDURES FOR CONSTANT-VOLUME AIR SY

A. Adjust fans to deliver total indicated airflows
fan manufacturer.
1. Measure total airflow.
a. Where sufficient space in d i aVailablgafor Pitot-tube traverse measurements,
measure airflow at terminal ets and calculate the total airflow.
2. Measure fan static pressur lows to def@rmine actual static pressure:
i downstream from the fan as practical and
as elbows and transitions.

_(_l._

pum allowable fan speed listed by

sure of single-inlet fans in the inlet duct as near the fan as
the flexible connection, and downstream from duct

c. Measure inlet stati
possible, gupstream

e cleanliness status of filters and the time static pressures are measured.
pressures entering and leaving other devices, such as sound traps, heat-

atic pressures. Calculate actual system-effect factors. Recommend adjustments

ccommodate actual conditions.

in approval from Commissioning Authority for adjustment of fan speed higher or lower

than indicated speed. Comply with requirements in Division 23 Sections for air-handling

units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit
performance.

7. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required
brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.

WVRTC Indoor Gun Range AC 230593-3 TESTING, ADJUSTING, AND
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1. Measure airflow of submain and branch ducts.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.

2.  Measure static pressure at a point downstream from the balancing damper, and adjust
volume dampers until the proper static pressure is achieved.

3. Remeasure each submain and branch duct after all have been adjusted. Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances.

C. Measure air outlets and inlets without making adjustments.
1. Measure terminal outlets using a direct-reading hood or outlet manuj
instructions and calculating factors.

indicated values. Make adjustments using branch volume dampers ra
the dampers at air terminals.
1. Adjust each outlet in same room or space to within sp

Documents.
2. Adjust patterns of adjustable outlets for proper distribution

3.06 PROCEDURES FOR MOTORS

A. Motors, 1/2 HP and Larger: Test at final balanced
Manufacturer's name, model number, and
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltag
Nameplate and measured
. Starter thermal-protectio

3.07 PROCEDURES FOR HEAT-T
A.

Nog,swdhE

wing data for each refrigerant coil:
ing and leaving air.
and leaving air.

air flow rates and water flow rates within the following tolerances:
, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent.
d Inlets: Plus or minus 10 percent.

nstruction-Phase Report: Based on examination of the Contract Documents as
in "Examination" Article, prepare a report on the adequacy of design for systems’
balancing devices. Recommend changes and additions to systems' balancing devices to
ilitate proper performance measuring and balancing. Recommend changes and additions to
AC systems and general construction to allow access for performance measuring and
balancing devices.

B. Status Reports: Prepare weekly progress reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems
found in systems being tested and balanced. Prepare a separate report for each system and
each building floor for systems serving multiple floors.
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3.10 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.
1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

B. Final Report Contents: In addition to certified field-report data, include the following:
Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include
product data.

C. General Report Data: In addition to form titles and entries, include the fo
Title page.

Name and address of the TAB contractor.

Project name.

Project location.

Architect's name and address.
Engineer's name and address.
Contractor's name and address.
Report date.

PwbhE

BO~NOO WD R

Number each page in the report.
11. Summary of contents including t
a. Indicated versus final perfo

12. Nomenclature sheet
13. Data for terminal units, | ng manufacturer's name, type, size, and fittings.
14. Notes to explajm why certaifgifinal data in the body of reports vary from indicated values.
15. Test conditi for fans perfo

filters.
t- and dry-bulb conditions.

oSition of balancing devices.

ir-Handling-Unit Test Reports: For air-handling units with coils, include the following:
Unit Data:

a. Unitidentification.
b. Location.
c. Make and type.
d. Model number and unit size.
e. Manufacturer's serial number.
f.  Unit arrangement and class.
g. Discharge arrangement.
WVRTC Indoor Gun Range AC 230593 -5 TESTING, ADJUSTING, AND
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TOoO0T O ZIRT T

Sheave make, size in inches (mm), and bore.

Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
Number, make, and size of belts.

Number, type, and size of filters.

otor Data:

Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

Center-to-center dimensions of sheave, and amount of adjustme ).

3. Test Data (Indicated and Actual Values):

Total air flow rate in cfm (L/s).
Total system static pressure in inches wg (Pa).

Fan rpm.

Discharge static pressure in inches wg (Pa).

Filter static-pressure differential in inches wg (Pa).
Cooling-coil static-pressure differential in inches wg (

Outdoor airflow in cfm (L/s).
Return airflow in cfm (L/s).
Outdoor-air damper position.
Return-air damper position.
Apparatus-Coil Test Reports:

oil Data:

System identification.
Location.
Coil type.
Number of rows.
Fin spacing in fi
Make and mode

Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).
Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig (kPa).

Refrigerant suction temperature in deg F (deg C).

n Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:

"0 00T

System identification.
Location.

Make and type.

Model number and size.
Manufacturer's serial number.
Arrangement and class.
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H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:
representing the duct cross-section and record the following:

1. Report Data:

. Instrument Calibrati

3.11 INSPEC

g. Sheave make, size in inches (mm), and bore.

h. Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
Motor Data:

a. Motor make, and frame type and size.

b. Horsepower and rpm.

c. Volts, phase, and hertz.

d. Full-load amperage and service factor.

e. Sheave make, size in inches (mm), and bore.

f.  Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
g. Number, make, and size of belts.

Test Data (Indicated and Actual Values):

a. Total airflow rate in cfm (L/s).

b. Total system static pressure in inches wg (Pa).

c. Fanrpm.

d. Discharge static pressure in inches wg (Pa).

o

T T se@moaooTe

Suction static pressure in inches wg (Pa).

Qa gram with a grid

System and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F (d
Duct static pressure in inches wg (Pa).
Duct size in inches (mm).
Duct area in sq. ft. (sg. m).
Indicated air flow rate in cf

Barometric press

g and balancing are complete, operate each system and randomly check
asurements to verify that the system is operating according to the final test and balance
ings documented in the final report.

Check the following for each system:

Measure airflow of at least 10percent of air outlets.

Measure water flow of at least 5 percent of terminals.

Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.

Verify that balancing devices are marked with final balance position.

Note deviations from the Contract Documents in the final report.

B. Final Inspection:
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1. After initial inspection is complete and documentation by random checks verifies that
testing and balancing are complete and accurately documented in the final report, request
that a final inspection be made by Architect.

2. The TAB contractor's test and balance engineer shall conduct the inspection in the
presence of Architect.

3. Architect shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited to either 10 percent of the total measurements
recorded or the extent of measurements that can be accomplished in a normal 8-hour
business day.

4. If rechecks yield measurements that differ from the measurements documg
report by more than the tolerances allowed, the measurements
"FAILED."

5. If the number of "FAILED" measurements is greater than
measurements checked during the final inspection, the testing
considered incomplete and shall be rejected.

C. TAB Work will be considered defective if it does not pass fina

proceed as follows:

1. Recheck all measurements and make adjustments. Revisg

device settings to include all changes; resubmit the final repo
inspection.

2. If the second final inspection also fails, Owg

contractor to complete TAB Work accordi

cost of the services from the original TAB

ontract the services of another TAB
ontract Documents and deduct the
ayment.

D. Prepare test and inspection reports.
3.12 ADDITIONAL TESTS

A.  Within 90 days of completing TAB,
are being maintained throughoutfand
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SECTION 23 0713
DUCT INSULATION
PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes insulating the following duct services:
1. Indoor, concealed supply and outdoor air.
2. Indoor, concealed return located in unconditioned space.

1.03 SUBMITTALS

A. Product Data: For each type of product indicated. Include therpae
permeance thickness, and jackets (both factory- and field-appli

B. Shop Drawings: Include plans, elevations, sections, details, &
1. Detail application of protective shields, saddles, and inse
insulation and hanger.
2. Detall insulation application at elbows, fittings ers, speci
type of insulation.
3. Detail application of field-applied jackets.
4. Detail application at linkages of control dev

D. Material Test Reports: From a q
jurisdiction indicating, interpreting,
materials, sealers, attachment
dates of tests and test methg

y acceptable to authorities having
test results for compliance of insulation
ets, with requirements indicated. Include

E. Field quality-control report
1.04 QUALITY ASSURANCE

B. Surface-Burning Ch eristics: For insulation and related materials, as determined by testing
identicg cts accOoggli

Factoty label insulation and jacket materials and adhesive, mastic, tapes,

al containers, with appropriate markings of applicable testing agency.

alled Indoors: Flame-spread index of 25 or less, and smoke-developed

less.

nstalled Outdoors: Flame-spread index of 75 or less, and smoke-developed

ex of 150 or less.

TORAGE, AND HANDLING

ackaging: Insulation material containers shall be marked by manufacturer with appropriate
TM standard designation, type and grade, and maximum use temperature.

1.06 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Division 23 Section "Metal Ducts."

B. Coordinate clearance requirements with duct Installer for duct insulation application. Before
preparing ductwork Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.
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C. Coordinate installation and testing of heat tracing.
1.07 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area
of construction.

PART 2 PRODUCTS
2.01 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indod
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenu
articles for where insulating materials shall be applied.
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D. Insulation materials for use on austenitic stainless steel shal
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or lowing agents in the manufacturing
process.

F. Flexible Elastomeric Insulation: Closed-cell, s
with ASTM C 534, Type Il for sheet mateg
1. Products: Subjectto compliance

ed-rubber materials. Comply

rovide one of the following:

G. Mineral-Fiber Blanket Ins D M glass fibers bonded with a thermosetting resin.
Comply with ASTM C 55 and ASTM C 1290, Type lll with factory-applied FSK
jacket.Factory-applied jacket rements are specified in "Factory-Applied Jackets" Article.

ch Duct Wrap.

Aeroflex USA, Inc.; Aeroseal.
Armacell LLC; Armaflex 520 Adhesive.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-75.
. K-Flex USA; R-373 Contact Adhesive.
C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.
b. Eagle Bridges - Marathon Industries; 225.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70.
d. Mon-Eco Industries, Inc.; 22-25.

WVRTC Indoor Gun Range AC 230713-2 DUCT INSULATION



STK Architecture, Inc. July 2021

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.
1. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-82.
b. Eagle Bridges - Marathon Industries; 225.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-50.
d. Mon-Eco Industries, Inc.; 22-25.

2.03 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and subs
MIL-PRF-19565C, Type II.
1. For indoor applications, use mastics that have a VOC content
calculated according to 40 CFR 59, Subpart D (EPA Method 24

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on b

1. Products: Subject to compliance with requirements, pro

a. Foster Brand, Specialty Construction Brands,
Company; 30-80/30-90.

b. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96/E 9 .013 perm (0.009 metric

perm) at 43-mil (1.09-mm) dry film thickneg

1. Products: Subject to complj i i ents, provide one of the following:
a. Childers Brand, S i Brands, Inc., a business of H. B. Fuller

dustries; 501.
Construction Brands, Inc., a business of H. B. Fuller

Range: 0to 180 deg F (Minus 18 to plus 82 deg C).
D 1644, 44 percent by volume and 62 percent by weight.

Company; Encacel.

Eagle Bridges - Marathon Industries; 570.

Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 60-95/60-96.

Water-Vapor Permenance: ASTM F 1249, 0.05 perm (0.0033 metric perm) at 30-mil (0.8-
mm) dry film thickness.

3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C).

4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.

5. Color: White.

2.04 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:
1. Products: Subject to compliance with requirements, provide one of the following:
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.
b. Eagle Bridges - Marathon Industries; 405.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 95-44.
d. Mon-Eco Industries, Inc.; 44-05.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
5. Color: Aluminum.

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:
1. Products: Subject to compliance with requirements, provide one of the TQlig

a. Childers Brand, Specialty Construction Brands, Inc., a b SS uller
Company; CP-76.
Materials shall be compatible with insulation materials, jackg ) sub es.

Fire- and water-resistant, flexible, elastomeric sealant.
] & us 121 deg C).

Service Temperature Range: Minus 40 to plus 250 deg
Color: White.

2.05 FACTORY-APPLIED JACKETS
A. Insulation system schedules indicate factory-appli€d ja€kets on various applications. When
factory-applied jackets are indicated, comply witf#the foll@Wing:
; inum-foil backing; complying

1. ASJ: White, kraft-paper, fiberglass-reinfor
sed  scrim with  kraft-paper  backing;

aprwn

with ASTM C 1136, Type |.
2. FSK Jacket: Aluminum-foil,

A. Woven Glass-Fiber Fabric: imat g. yd. (203 g/sg. m) with a thread count of 5
strands by 5 strands/sq. in

1. Products: Subjecttoc

a. Childers Brand, S

e with requirements, provide one of the following:
Ity Construction Brands, Inc., a business of H. B. Fuller

y; Mast
Corporation; Elastafab 894.

2.07 FI HS

ucts: Subject to compliance with requirements, provide one of the following:
Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.

-APPLIED JACKETS

eld-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
B. FSKJacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

2.09 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.
1. Products: Subject to compliance with requirements, provide one of the following:
a. ABI, Ideal Tape Division; 428 AWF ASJ.
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b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
c. Compac Corporation; 104 and 105.

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
Width: 3 inches (75 mm).

Thickness: 11.5 mils (0.29 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket wit adhesive;
complying with ASTM C 1136.
1. Products: Subject to compliance with requirements, provide one of the

a. ABI, Ideal Tape Division; 491 AWF FSK.

b. Avery Dennison Corporation, Specialty Tapes Division; Fa

c. Compac Corporation; 110 and 111.

d. Venture Tape; 1525 CW NT, 1528 CW, and 1528

Width: 3 inches (75 mm).

Thickness: 6.5 mils (0.16 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) i

FSK Tape Disks and Squares: Precut dis

NogswN

NoogkrwnN

1. Products: Subject to complian ire@ents, provide products by one of the
following:
a.
b.

SEOENIANN

jick, 1/2 inch (13 mm) wide with wing seal.
inum: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14,
.020 inch (0.51 mm) thick, 1/2 inch (13 mm) wide with wing seal.

Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept
metal bands. Spring size determined by manufacturer for application.

B. Insulation Pins and Hangers:

1. Products: Subject to compliance with requirements, provide one of the following:

2. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of
insulation indicated.

a. AGM Industries, Inc.; CWP-1.
b. GEMCO; CD.
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c. Midwest Fasteners, Inc.; CD.

3. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.135-inch- (3.5-mm-) diameter shank, length to
suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galvanized carbon-steel
washer.

4. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0
2 inches (50 mm) square.

b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealé
mm-) diameter shank, length to suit depth of insulation indica

c. Adhesive: Recommended by hanger manufacturer.
capability to bond insulation hanger securely to i without
damaging insulation, hangers, and substrates.

5.  Nonmetal, Adhesively Attached, Perforated-Base Insula
to projecting spindle that is capable of holding insulation,
in position indicated when self-locking washer is in place’
requirements:

a. Baseplate: Perforated, nylon sheet, 0.080"1N8
mm) in diameter.
b. Spindle: Nylon, 0.106-inch- (2.6-

insulation indicated, up to 2-1/2 inches (8 m).
c. Adhesive: Recommended [ facturer. Product with demonstrated
capability to bond insula 2ly to substrates indicated without

hank, length to suit depth of

capable of holding ins i dicated, securely in position indicated when

i with the following requirements:

a. rbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 inches

coated, low-carbon steel, fully annealed, 0.106-inch- (2.6-
, to suit depth of insulation indicated.

acked base with a peel-off protective cover.

Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-)

| sheet, with beveled edge sized as required to hold insulation

ot less than 1-1/2 inches (38 mm) in diameter.

ermanent retention of cap in exposed locations.
sulation-Retaining Washers: Self-locking washers formed from 0.016-inch-

Manufacturers: Subject to compliance with requirements, provide the following:
a. C&F Wire.

2.11 CORNER ANGLES

A. Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 mm),
aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005;
Temper H-14.
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PART 3 EXECUTION
3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove4fia nat will
adversely affect insulation application.

3.03 GENERAL INSTALLATION REQUIREMENTS
A. Install insulation materials, accessories, and finishes with smooth, straig siFfaces;

B. Install insulation materials, vapor barriers or retarders, jacke

C. Install accessories compatible with insulation materials and su Install
accessories that do not corrode, soften, or otherwise attack insulati
dry state.

Install insulation with longitudinal seams at top

©mmo

Install insulation with tight longitudi
adhesive recommended by insulation

>
0]
=
D
<
Q
©
o
-
o
Q
=
=.
0]
=
&
5
=2

ons with vapor-barrier mastic.
through hangers and around anchor attachments.

vapor barriers are indicated, extend insulation on anchor
upported item to point of attachment to structure. Taper
t attachment to structure with vapor-barrier mastic.

rials and install insulation to tightly join the insert. Seal insulation to
adhesive or sealing compound recommended by insulation material

2. For insulatio
legs from

v et tight and smooth.

ver circumferential joints with 3-inch- (75-mm-) wide strips, of same material as

ation jacket. Secure strips with adhesive and outward clinching staples along both

edges of strip, spaced 4 inches (100 mm) o.c.

Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and dry surface to

receive self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches

(50 mm) o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to duct flanges and fittings.
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L. Cutinsulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

3.04 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuou gh roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insul C
and seal with joint sealant. For applications requiring indoor and ou i install
insulation for outdoor applications tightly joined to indoor ingg@l@hion e ajoint with
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashind @
top of roof flashing.
4. Seal jacket to roof flashing with flashing sealant.
B. Insulation Installation at Interior Wall and Partitiog etrations (

Are Not Fire Rated):

C. Insulation Installation at Fire-Rated Wall and Pa : i@Rs: Terminate insulation at fire
damper sleeves for fire-rated wall and partitioNg@@®hetrations. Externally insulate damper

sleeves to match adjacent insulation ang psulation at least 2 inches (50 mm).
1. Comply with requirements i i "Penetration Firestopping” for
firestopping and fire-resistive joi
3.05 INSTALLATION OF FLEXIBLE E

A. Seal longitudinal seams
eliminate openings in insu low passage of air to surface being insulated.

3.06 INSTALLATION OF MINERAL-F

A. cts and Plenums: Secure with adhesive and insulation

capacitor-discharge-weld pins and speed washers or cupped-head,

harge-weld pins on sides and bottom of horizontal ducts and sides of vertical

S:

tct sides with dimensions 18 inches (450 mm) and smaller, place pins along

longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation

end joints, and 16 inches (400 mm) o.c.

On duct sides with dimensions larger than 18 inches (450 mm), place pins 16 inches

(400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints.

Install additional pins to hold insulation tightly against surface at cross bracing.

Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation

facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with

c.
d.
e.
f.

WVRTC Indoor Gun Range AC 230713-8 DUCT INSULATION



STK Architecture, Inc. July 2021

insulation by removing 2 inches (50 mm) from one edge and one end of insulation

segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-

clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-

applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and

protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) at
18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-barrier mastic applied in

the insulation thickness, but not less than 3 inches (75 mm).

5.  Overlap unfaced blankets a minimum of 2 inches (50 mm) on longi
joints. At end joints, secure with steel bands spaced a maximum
0.c.

6. Install insulation on rectangular duct elbows and transition
each surface. Install insulation on round and flat-oval d
gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude B
6-inch- (150-mm-) wide strips of same matedal used to
alternating sides of stiffener, hanger, and fla

3.07 FINISHES

A. Insulation with ASJ, Glass-Cloth, or Other Pai
system identified below and as specified jagRimisi ainting Sections.
1. Flat Acrylic Finish: Two finish cg hat is compatible with jacket material
and finish coat paint. Add fungiq ender fabric mildew proof.
a. Finish Coat Material: ulsion size.

C erial: Paint jacket with paint

B. Flexible Elastomeric Therm i fdhesive has fully cured, apply two coats of
insulation manufacturer's r e coating.

C. Color: Final color as sel Architect. Vary first and second coats to allow visual

inspection of the completed

D. Do not field paint

3.08 FIELD QUALITY
A. Perform tests’and in tions.

B. Testsg

ork, randomly selected by Architect, by removing field-applied jacket and
ayers in reverse order of their installation. Extent of inspection shall be
location(s) for each duct system defined in the "Duct Insulation Schedule,

applications will be considered defective Work if sample inspection reveals
liance with requirements.

ATION SCHEDULE, GENERAL

enums and Ducts Requiring Insulation:
¥ Indoor, concealed supply and outdoor air.
2. Indoor, concealed return located in unconditioned space.

B. Items Not Insulated:
1. Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.
2. Factory-insulated flexible ducts.
3. Factory-insulated plenums and casings.
4. Flexible connectors.
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5.  Vibration-control devices.
6. Factory-insulated access panels and doors.

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. All supply and return and outside air duct insulation shall be mineral fiber blanket or board, 0.75
Ib/cu. ft nominal density of thickness to achieve R-8.0.

B. All exhaust ducts serving Type 1 hoods shall be insulated with two layers of 1-1/2 inch thick fire
rated duct wrap.

3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacke e field-
applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Congacto
END OF SECTION
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SECTION 23 1123
FACILITY NATURAL-GAS PIPING
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Pipes, tubes, and fittings.
2. Piping specialties.
3. Piping and tubing joining materials.
4. Valves.
5. Pressure regulators.

1.03 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical'€
spaces, pipe and duct shafts, unheated spaces immediately belo
unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view ig xamples include finished occupied
spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view €
temperatures and weather conditions.

1.04 PERFORMANCE REQUIREMENTS

A. Minimum Operating-Pressure Ratings
1. Piping and Valves: 100 p unless otherwise indicated.
2. Service Regulators: 6 m um unless otherwise indicated.

ors or StBject to outdoor ambient
ge rooftop locations.

uildings: Two pressure ranges. Primary pressure is
more than 0.5 psig (3.45 kPa ot more than 2 psig (13.8 kPa), and is reduced to secondary
pressure of 0.5 psig3.45 kPa) SS..

C. Delegated Desi Design restraint®and anchors for natural-gas piping and equipment,
i [ ive engineering analysis by a qualified professional engineer, using
performance Yequir ts and design criteria indicated.

1.05

ainless-steel tubing with associated components.

de pressure rating, capacity, settings, and electrical connection data of
odels.

ssure regulators. Indicate pressure ratings and capacities.

ctric fittings.

hop Drawings: For facility natural-gas piping layout. Include plans, piping layout and

vations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple

pipes, alignment guides, expansion joints and loops, and attachments of the same to building

structure. Detail location of anchors, alignment guides, and expansion joints and loops.

1. Shop Drawing Scale: 1/4 inch per foot (1:50).

2. Retain service meter assembly option in subparagraph below if Contractor installs service
meter.

3. Detail mounting, supports, and valve arrangements for pressure regulator assembly.
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Delegated-Design Submittal: For natural-gas piping and equipment indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of seismic restraints.

2. Design Calculations: Calculate requirements for selecting seismic restraints.

Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is
shown and coordinated with other installations, using input from installers of the items involved.

Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with
other services and utilities.

Qualification Data: For qualified professional engineer.
Welding certificates.
Field quality-control reports.

Operation and Maintenance Data: For motorized gas valves and p lato include
in emergency, operation, and maintenance manuals.
1.06 QUALITY ASSURANCE

A. Steel Support Welding Qualifications: Qualify procedures and pe rdlng to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures
Pressure Vessel Code.

C. Electrical Components, Devices, and Accessorl

by a qualified testing agency, and marked fo

Handling Flammable Liquids: Remo
according to requirements of authori

storage, and handling to p
moisture.

ing Natural-Gas Service: Do not interrupt natural-gas service to facilities
or others unless permitted under the following conditions and then only

Do not proceed with interruption of natural-gas service without Owner’s written permission.

1.09 CO INATION
A. Coordinate sizes and locations of concrete bases with actual equipment provided.
B. Coordinate requirements for access panels and doors for valves installed concealed behind
finished surfaces. Comply with requirements in Division 08 Section "Access Doors and
Frames."
WVRTC Indoor Gun Range AC 231123-2 FACILITY NATURAL-GAS
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PART 2 PRODUCTS
2.01 PIPES, TUBES, AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket
welding.

Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint,
and threaded ends.

Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class iacluding

1.
2.

3.

bolts, nuts, and gaskets of the following material group, end connections

aoow

Protective Coating for Underground Piping: Factory-applied
adhesive, and PE.

Material Group: 1.1.
End Connections: Threaded or butt welding to match pipe.
Lapped Face: Not permitted underground.

Gasket Materials: ASME B16.20, metallic, flat, asbestos
spiral-wound metal gaskets.

Bolts and Nuts: ASME B18.2.1, carbon steel above
underground.

a. Joint Cover Kits: Epoxy paint, adhesiv at-shrink P

Mechanical Couplings:

a. Manufacturers: Subject to compliance , provide products by one of
the following:
1) Dresser Piping Speciali
2) Smith-Blair, Inc.

b. Steel flanges and tube with

c. Buna-nitrile seals.

d.

e.

C.
d.
e.
f.

9.

T
a.

asmg: Steel pipe complying with ASTM A 53/A 53M, Schedule 40, black steel,
Type E or S, Grade B, with corrosion-protective coating covering. Vent casing
aboveground.

Aboveground Portion: PE transition fitting.

Outlet shall be threaded or flanged or suitable for welded connection.

Tracer wire connection.

Ultraviolet shield.

Stake supports with factory finish to match steel pipe casing or carrier pipe.

ransition Service-Line Risers: Factory fabricated and leak tested.

Underground Portion: PE pipe complying with ASTM D 2513, SDR 11 inlet
connected to steel pipe complying with ASTM A 53/A 53M, Schedule 40, Type E or
S, Grade B, with corrosion-protective coating for aboveground outlet.

Outlet shall be threaded or flanged or suitable for welded connection.
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B.

7.
8.
Q
1.
2.
3.
4.

Bridging sleeve over mechanical coupling.
Factory-connected anode.
Tracer wire connection.
Ultraviolet shield.
g. Stake supports with factory finish to match steel pipe casing or carrier pipe.
Plastic Mechanical Couplings, NPS 1-1/2 (DN 40) and Smaller: Capable of joining PE
pipe to PE pipe.
a. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
1) Lyall, R. W. & Company, Inc.
2) Mueller Co.; Gas Products Div.
3) Perfection Corporation; a subsidiary of American Meter Co
PE body with molded-in, stainless-steel support ring.
Buna-nitrile seals.
Acetal collets.
e. Electro-zinc-plated steel stiffener.
Plastic Mechanical Couplings, NPS 2 (DN 50) and Large
PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
a. Manufacturers: Subject to compliance with requirement
the following:
1) Lyall, R. W. & Company, Inc.
2) Mueller Co.; Gas Products Div.
3) Perfection Corporation; a subsi eter Company.
b. Fiber-reinforced plastic body.
c. PE body tube.
d. Buna-nitrile seals.
e
f

~®ao0

coo

Acetal collets.
Stainless-steel bolt

a. Manufacturers Su o compliance with requirements, provide products by one of

Xed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
oor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
oor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
Corrugated stainless-steel tubing with polymer coating.

Operating-Pressure Rating: 0.5 psig (3.45 kPa).

End Fittings: Zinc-coated steel.

Threaded Ends: Comply with ASME B1.20.1.

Maximum Length: 72 inches (1830 mm).

uick-Disconnect Devices: Comply with ANSI Z21.41.

Copper-alloy convenience outlet and matching plug connector.
Nitrile seals.

Hand operated with automatic shutoff when disconnected.

For indoor or outdoor applications.
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5. Adjustable, retractable restraining cable.

C. Y-Pattern Strainers:
1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for
NPS 2-1/2 (DN 65) and larger.
3. Strainer Screen: 60-mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.
4. CWP Rating: 125 psig (862 kPa).

D. Basket Strainers:

1. Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and
connection.

2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller;
NPS 2-1/2 (DN 65) and larger.

3. Strainer Screen: 60-mesh startup strainer, and perforated staj
percent free area.

4. CWP Rating: 125 psig (862 kPa).

E. T-Pattern Strainers:
1. Body: Ductile or malleable iron with removable access coup
maintenance.
2. End Connections: Grooved ends.
3. Strainer Screen: 60-mesh startup strainer, ated stainless-steel basket with 57
percent free area.
4. CWP Rating: 750 psig (5170 kPa).

F. Weatherproof Vent Cap: Cast- or mal
screen, with free area at least equal tg
end connection.

2.03 JOINING MATERIALS
A. Joint Compound and Tap
B. Welding Filler Metals: Comp

AWS D10.12/D10.12M for welding materials appropriate for
is of steel pipe being welded.

C. Brazing Filler M . Alloy with m g point greater than 1000 deg F (540 deg C) complying
with AWS A5, Brazing alloys containing more than 0.05 percent phosphorus are
prohibited.

2.04 MANUAL VES

Ing: 125 psig (862 kPa).

eaded Ends: Comply with ASME B1.20.1.

eal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for

valves 1 inch (25 mm) and smaller.

6. Service Mark: Valves 1-1/4 inches (32 mm) to NPS 2 (DN 50) shall have initials "WOG"
permanently marked on valve body.

C. General Requirements for Metallic Valves, NPS 2-1/2 (DN 65) and Larger: Comply with
ASME B16.38.
1. CWP Rating: 125 psig (862 kPa).
2.  Flanged Ends: Comply with ASME B16.5 for steel flanges.

WVRTC Indoor Gun Range AC 231123-5 FACILITY NATURAL-GAS
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3.

4.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
Service Mark: Initials "WOG" shall be permanently marked on valve body.

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

1.

Noogkrwn

© x

10.
E. Bronze Plug Valves: MSS SP-78.

1.

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

a. BrassCraft Manufacturing Company; a Masco company.

b. Conbraco Industries, Inc.; Apollo Div.

c. Lyall, R. W. & Company, Inc.

d. McDonald, A. Y. Mfg. Co.

e. Perfection Corporation; a subsidiary of American Meter Compan

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable

Valve Schedule" and "Aboveground Manual Gas Shutoff Val
CWP Rating: 600 psig (4140 kPa).

Listing: Valves NPS 1 (DN 25) and smaller s
acceptable to authorities having jurisdiction
Service: Suitable for natural-gas service

ed on valve body.

Manufacturers: Subject to compli
following:

a. Lee Brass Company.

b. McDonald, A. Y. Mfg

ents, provide products by one of the

nged as indicated in "Underground Manual Gas Shutoff
round Manual Gas Shutoff Valve Schedule” Articles.

v er Co.; Gas Products Div.

Xomox Corporation; a Crane company.

. Cast iron, complying with ASTM A 126, Class B.
Plug: Bronze or nickel-plated cast iron.

Seat: Coated with thermoplastic.

Stem Seal: Compatible with natural gas.

Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve
Schedule” and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

7. Operator: Square head or lug type with tamperproof feature where indicated.

8. Pressure Class: 125 psig (862 kPa).

9. Listing: Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an NRTL
acceptable to authorities having jurisdiction.

10. Service: Suitable for natural-gas service with "WOG" indicated on valve body.
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G. Cast-lron, Lubricated Plug Valves: MSS SP-78.

1.

ok W

~

8.
9.

10.
H. PE Ball Valves: Comply with ASME B16.40.

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

a. Flowserve.

b. Homestead Valve; a division of Olson Technologies, Inc.
c. McDonald, A. Y. Mfg. Co.

d. Milliken Valve Company.

e. Mueller Co.; Gas Products Div.

f.  R&M Energy Systems, A Unit of Robbins & Myers, Inc.
Body: Cast iron, complying with ASTM A 126, Class B.

Plug: Bronze or nickel-plated cast iron.

Seat: Coated with thermoplastic.

Stem Seal: Compatible with natural gas.

Ends: Threaded or flanged as indicated in "Underground Manual G
Schedule" and "Aboveground Manual Gas Shutoff Valve Sch

Operator: Square head or lug type with tamperproof feat @

Pressure Class: 125 psig (862 kPa).
Listing: Valves NPS 1 (DN 25) and smaller shall be listed &
acceptable to authorities having jurisdiction.

Service: Suitable for natural-gas service with "

Manufacturers: Subject to compliance wi effientsaprovide products by one of the
following:

a. Kerotest Manufacturing Corp.
b. Lyall, R. W. & Company, Ing
c. Perfection Corporation; a s
Body: PE.
Ball: PE.
Stem: Acetal.
Seats and Seals: Nitr
Ends: Plain or fusible to ch piping.
CWP Rating: psig (552 .
Operating perature: MinuS#20 to plus 140 deg F (Minus 29 to plus 60 deg C).
r flat head for key operation.

erican Meter Company.

de tee- handle steel operating wrench with socket end fitting valve nut or flat head,
and with stem of length required to operate valve.

URE REGULATORS

A. General Requirements:

1.

2.
3.
4

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components.

Elevation compensator.

End Connections: Threaded for regulators NPS 2 (DN 50) and smaller; flanged for
regulators NPS 2-1/2 (DN 65) and larger.

B. Line Pressure Regulators: Comply with ANSI Z21.80.
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2.06 DIELECTRIC FITTINGS

A. General Requirements: Assembly of

B.

aprwn

N o

8. Single-port, self-contained regulator with orifice no largef

9. Pressure regulator shall maintain discharge pressure setting de

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

Maxitrol Company.

American Meter Company.

Eclipse Combustion, Inc.

Fisher Control Valves and Regulators; Division of Emerson Process Management.

Invensys.

Actaris

g. Richards Industries; Jordan Valve Div.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and

port.

Orifice: Aluminum; interchangeable.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

~ooo0 oW

pressure inlet, and no pressure sensing piping external to t

150 percent of design discharge pressure at s
10. Overpressure Protection Device: Factory m
11. Atmospheric Vent: Factory- or field-instal
connected to vent piping.
12. Maximum Inlet Pressure: 5 psig (34

pressure regulator.
2s-steel screen in opening if not

Dpper alloy @hd ferrous materials with separating

nonconductive insulating materj

Dielectric Unions:
1. Manufacturers: Subj iance with requirements, provide products by one of the
following:

Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
End Connections: Solder-joint copper alloy and threaded ferrous.

Flanges:

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

a. Capitol Manufacturing Company.

b. Central Plastics Company.

c. Matco-Norca, Inc.

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

e.  Wilkins; a Zurn company.
D

a.

b.

2. escription:
Standard: ASSE 1079.
Factory-fabricated, bolted, companion-flange assembly.
WVRTC Indoor Gun Range AC 231123-8 FACILITY NATURAL-GAS
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c. Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-
joint copper alloy and threaded ferrous.

D. Dielectric-Flange Insulating Kits:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Products & Systems, Inc.
b. Calpico, Inc.

c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.
2. Description:
a. Nonconducting materials for field assembly of companion flanges.
b. Pressure Rating: 150 psig (1035 kPa).
c. Gasket: Neoprene or phenalic.
d. Bolt Sleeves: Phenolic or polyethylene.

e. Washers: Phenolic with steel backing washers.
2.07 LABELING AND IDENTIFYING

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warni anufactured for
marking and identifying underground utilities, a minim of 6 inches m) wide and 4 mils
(0.1 mm) thick, continuously inscribed with a descy utility, with metallic core encased in
a protective jacket for corrosion protection, detg etal detector when tape is buried up
to 30 inches (750 mm) deep; colored yellow.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine roughing-in for natural-
connections before equipment j

A. Close equipment shutoff valve

B. Inspect natural-g
natural-gas utili

C. Comply with ational Fuel Gas Code requirements for prevention of accidental
ignition.

3.03 OUTDOQ STALLATION
54 National Fuel Gas Code for installation and purging of natural-gas

d, natural-gas piping buried at least 36 inches (900 mm) below finished grade.
equirements by local gas company having jurisdiction.

tural-gas piping is installed less than 36 inches (900 mm) below finished grade, install
containment conduit.

stall underground, PE, natural-gas piping according to ASTM D 2774.

el Piping with Protective Coating:
1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.
3. Replace pipe having damaged PE coating with new pipe.
E. Install fittings for changes in direction and branch connections.
F. Install pressure gage downstream from each service regulator.
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3.04 INDOOR PIPING INSTALLATION

A.

B.

I o

- X & -

Comply with NFPA 54 National Fuel Gas Code for installation and purging of natural-gas
piping.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements are used to size pipe and calculate friction
loss, expansion, and other design considerations. Install piping as indicated unless deviations
to layout are approved on Coordination Drawings.

Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during
progress of construction, to allow for mechanical installations.

Install piping in concealed locations unless otherwise indicated and except i
and service areas.

Install piping indicated to be exposed and piping in equipment rooms a

otherwise.
Install piping above accessible ceilings to allow sufficient spag
Locate valves for easy access.

Install piping free of sags and bends.
Install fittings for changes in direction and bran

roughing-in requirements.

Drips and Sediment Traps: Install dri ere condensate may collect, including

service-meter outlets. Locate i ermit cleaning and emptying. Do not install
where condensate is subject i
1. Construct drips and

Use nipple a minimum 3 pipe diameters, but not less than 3 inches (75 mm) long
and same size as connec ipe. Install with space below bottom of drip to remove plug
or cap.

Extend relief v nnections for sefvice regulators, line regulators, and overpressure

utdoors and terminate with weatherproof vent cap.

Conggaled Locatign Installations: Except as specified below, install concealed natural-gas

piping and pipingliikstalled under the building in containment conduit constructed of steel pipe

i ded jointg¥as described in Part 2. Install a vent pipe from containment conduit to

inate with weatherproof vent cap.

Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be

lled in accessible spaces without containment conduit.

oors: Install natural-gas piping with welded or brazed joints and protective coating in

cast-in-place concrete floors. Cover piping to be cast in concrete slabs with minimum of 1-

1/2 inches (38 mm) of concrete. Piping may not be in physical contact with other metallic

structures such as reinforcing rods or electrically neutral conductors. Do not embed piping

in concrete slabs containing quick-set additives or cinder aggregate.

3. InFloor Channels: Install natural-gas piping in floor channels. Channels must have cover
and be open to space above cover for ventilation.

4. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from

physical damage using steel striker barriers at rigid supports.

a. Exception: Tubing passing through partitions or walls does not require striker
barriers.
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5.  Prohibited Locations:

a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash
chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator
shafts.

b. Do not install natural-gas piping in solid walls or partitions.

Q. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

R. Connect branch piping from top or side of horizontal piping.

S. Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at fing gction to
each piece of equipment. Unions are not required at flanged connections.

T. Do not use natural-gas piping as grounding electrode.

U. Install strainer on inlet of each line-pressure regulator and automatic or trica

valve.
V. Install pressure gage downstream from each line regulator.

W. Install sleeves for piping penetrations of walls, ceilings, and fl pafagraph below
for piping that penetrates an exterior concrete wall or concrete s

X. Install sleeve seals for piping penetrations of concrete walls and sla Il escutcheons for
piping penetrations of walls, ceilings, and floors.

3.05 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas ap
tubing, aluminum, or copper connector.

orrugated stainless-steel

B. Install underground valves with valve b

C. Install regulators and overpressure pr@tection devit
adequate for servicing and testi

s with maintenance access space

ed pipe threads complying with ASME B1.20.1.
Il and clean using sharp dies.

amaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
aged. Do not use pipe sections that have cracked or open welds.

Welded Joints:

Construct joints according to AWS D10.12/D10.12M, using qualified processes and

welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at field welds
and where damage to coating occurs during construction.

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter.

F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas
service. Install gasket concentrically positioned.
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G. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not
overtighten.

H. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.
1. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Socket Fittings: Use socket fusion.

3.07 HANGER AND SUPPORT INSTALLATION

A. Install seismic restraints on piping. Comply with requirements for seismic-restrai
specified in Division 23 Section "Vibration and Seismic Controls for HVAC Pipifig and
Equipment.”

B. Comply with requirements for pipe hangers and supports specified in Di
"Hangers and Supports for HYAC Piping and Equipment."”

C. Install hangers for horizontal steel piping with the following maxi i um rod
sizes:

1. NPS 1 (DN 25) and Smaller: Maximum span, 96 inches (% i imum rod size,

3/8 inch (10 mm).

2. NPS 1-1/4 (DN 32): Maximum span, 108 inches (2743 mm);

(20 mm).

3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): Jdfl
minimum rod size, 3/8 inch (10 mm).

4. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90):
size, 1/2 inch (13 mm).

3.08 CONNECTIONS
A. Connect to utility's gas main accordin
B. Install natural-gas piping electg

Section

C. Install piping adjacent to ap
D.

o allow service and maintenance of appliances.
manual gas shutoff valves and unions. Install valve within

E. [ : Il tee fitting with capped nipple in bottom to form drip, as close as

ith requirements in Division 09 painting Sections for painting interior and exterior
atural-gas piping.
int exposed, exterior metal piping, valves, service regulators, service meters and meter bars,
earthquake valves, and piping specialties, except components, with factory-applied paint or
protective coating.
1. Alkyd System: MPI EXT 5.1D.

a. Prime Coat: Alkyd anticorrosive metal primer.

b. Intermediate Coat: Exterior alkyd enamel matching topcoat.

c. Topcoat: Exterior alkyd enamel (flat).

d. Color: Yellow.
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C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars,
earthquake valves, and piping specialties, except components, with factory-applied paint or
protective coating.

1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
a. Prime Coat: Alkyd anticorrosive metal primer.
b. Intermediate Coat: Interior latex matching topcoat.
c. Topcoat: Interior latex (flat).
d. Color: Yellow.
2. Alkyd System: MPI INT 5.1E.
a. Prime Coat: Alkyd anticorrosive metal primer.
b. Intermediate Coat: Interior alkyd matching topcoat.
c. Topcoat: Interior alkyd (flat).
d. Color: Yellow.

D. Damage and Touchup: Repair marred and damaged factory-applied finis ith Is
and by procedures to match original factory finish.

3.11 FIELD QUALITY CONTROL
A. Perform tests and inspections.

B. Tests and Inspections:
1. Test, inspect, and purge natural gas accordi
authorities having jurisdiction.

C. Natural-gas piping will be considered defective
D. Prepare test and inspection reports.
3.12 DEMONSTRATION

A. Engage a factory-authorized service ri@presentativéito train Owner's maintenance personnel to
adjust, operate, and maintain e

PA 54 Natio uel Gas Code and

ests and inspections.

1. PE pipe and fittings join eat fusion, or mechanical couplings; service-line risers with
i i cessible location.

I-gas piping sh e one of the following:
alleable-iron fittings and threaded joints, painted.
ught-steel fittings and welded joints, painted.

it: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
tive coating for steel piping.

CHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG (3.45 kPa)

und, branch piping NPS 1 (DN 25) 1 %2" and smaller shall be the following:
Steel pipe with malleable-iron fittings and threaded joints.

oveground, distribution piping shall be the following:
Steel pipe with malleable-iron fittings and threaded joints.

C. Underground, below building, piping shall be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2.  Steel pipe with wrought-steel fittings and welded joints.

D. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.
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E. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or
wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective
coating for steel piping.

3.15 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Valves for pipe sizes NPS 2 (DN 50) and smaller at service meter shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

B. Valves for pipe sizes NPS 2-1/2 (DN 65) and larger at service meter shall be one of the
following:
1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.
3.  Cast-iron, nonlubricated plug valve.

C. Distribution piping valves for pipe sizes NPS 2 (DN 50) and smaller shall b eo
following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

2. Bronze plug valve.

D. Distribution piping valves for pipe sizes NPS 2-1/2 (DN 65) and la @ one of the
following:
1. Two-piece, full-port, bronze ball valves with b
2. Bronze plug valve.
3. Cast-iron, nonlubricated plug valve.

E. Valves in branch piping for single appliance e of the following:
1. Two-piece, full-port, bronze ball vg [
2. Bronze plug valve.

WVRTC Indoor Gun Range AC 231123-14 FACILITY NATURAL-GAS
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SECTION 23 3113
METAL DUCTS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A.

1.03 PERFORMANCE REQUIREMENTS
A.

C.

Section Includes:

1. Single-wall rectangular ducts and fittings.
2. Single-wall round and flat-oval ducts and fittings.
3. Sheet metal materials.
4. Duct liner.

5. Sealants and gaskets.
6. Hangers and supports.

7.  Seismic-restraint devices.
R

1.

elated Sections:
Division 23 Section "Testing, Adjusting, and Balancing for H r testing, adjusting,

and balancing requirements for metal ducts.

2. Division 23 Section "Air Duct Accessorieg
mounting access doors and panels, turning

pers, sound-control devices, duct-
exible ducts.

Delegated Duct Design: Duct constr
construction, reinforcements, and hafigers and sd v shall comply with SMACNA's "HVAC
Duct Construction Standards - and performance requirements and design
criteria indicated in "Duct Sch

lon Standards - Metal and Flexible" and SMACNA's "Seismic
chanical Systems."”

brication, assembly, and installation, including plans, elevations, sections, components,
attachments to other work.

actory- and shop-fabricated ducts and fittings.

Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
Elevation of top of ducts.

5. Dimensions of main duct runs from building grid lines.

6. Fittings.

7. Reinforcement and spacing.

8. Seam and joint construction.

9. Penetrations through fire-rated and other partitions.

10. Equipment installation based on equipment being used on Project.

11. Locations for duct accessories, including dampers, turning vanes, and access doors and

panels.
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12. Hangers and supports, including methods for duct and building attachment, seismic
restraints, and vibration isolation.

C. Delegated-Design Submittal:

Sheet metal thicknesses.

Joint and seam construction and sealing.
Reinforcement details and spacing.
Materials, fabrication, assembly, and spacing of hangers and supports.

Design Calculations: Calculations, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation for selectinggi
supports and seismic restraints.

agrwNE

D. Coordination Drawings: Plans, drawn to scale, on which the following ite
coordinated with each other, using input from installers of the items involxed:
1. Duct installation in congested spaces, indicating coordination wi nere

building components, and other building services. Indicate

layout.

Suspended ceiling components.

Structural members to which duct will be attached.

Size and location of initial access modules for acoustical tile.

Penetrations of smoke barriers and fire-rated construction.

Items penetrating finished ceiling including th

Ok wN

Access panels.
Perimeter moldings.

a. Lighting fixtures.

b. Air outlets and inlets.
c. Speakers.

d. Sprinklers.

e.

f.

E. Welding certificates.
F. Field quality-control reports,
1.05 QUALITY ASSURANCE

A. rocedures and personnel according to AWS D1.1/D1.1M,

r hangers and supports. AWS D9.1M/D9.1, "Sheet Metal

ction 7 - "Construction and System Start-Up."
ompliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4

L RECTANGULAR DUCTS AND FITTINGS

eneral Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
ndards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."
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2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS
A.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

General Fabrication Requirements: Comply with SMACNA's "HVAC
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Fle
indicated static-pressure class unless otherwise indicated.
1. Manufacturers: Subject to compliance with requirements prod by One of the
following:
a. Lindab Inc.
b. McGill AirFlow LLC.
c. SEMCO Incorporated.
d. Sheet Metal Connectors, Inc.
e. Spiral Manufacturing Co., Inc.

Transverse Joints: Select joint types and fa
Construction Standards - Metal and Flexible

g y to SMACNA's "HVAC Duct
-1, "Round Duct Transverse Joints," for
ts, materials involved, duct-support
intervals, and other provisions in SMAENA's "HV 4ot Construction Standards - Metal and
Flexible."

1. Transverse Joints in Duct

Longitudinal Seams: Sele
Construction Standards -
static-pressure class, app
intervals, and other
Flexible."
1. Fabrlcate d ducts larger

es (1524 mm) in Diameter: Flanged.

f@bricate according to SMACNA's "HVAC Duct
exible,"” Figure 3-2, "Round Duct Longitudinal Seams," for
sealing requirements, materials involved, duct-support
MACNA's "HVAC Duct Construction Standards - Metal and

vietal and Flexible."
L MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction
thods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam
marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation: G90 (Z275).
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black
and galvanized.
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1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

D. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900
mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).

2.04 DUCT LINER

A. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying
with ASTM C 534, Type Il, Grade 1; and with NFPA 90A or NFPA 90B.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Aeroflex USA, Inc.
b. Armacell LLC.
c. Rubatex International, LLC.
2. Surface-Burning Characteristics: Maximum flame-spread index
smoke-developed index of 50 when tested according to UL 723;

3. Liner Adhesive: As recommended by insulation manufa
90A or NFPA 90B.

a. For indoor applications, use adhesive that has a VOG i @ ) g/L or less when
D.C)

b. Adhesive shall comply with the testing and, product req ts of the California
Department of Health Services' "Standa IClice for the Té&&ting of Volatile Organic
ale Environmental Chambers.”

1. Cupped-Head, Capacitor-Discharge-\Aeld P Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge r h- (3.5-mm-) diameter shank, length to
suit depth of insulation indicated

washer.

2. Insulation-Retaining Was : ashers formed from 0.016-inch- (0.41-mm-)
thick galvanized steel; 0 ed as required to hold insulation securely in
place but not less th i m) in diameter.

C. Shop Application of Duct Lin
Metal and Flexible," £i
1. Adhere asi
coverage er contact surface area. Attaining indicated thickness with multiple layers of

ibited.
ransverse edges of liner facing upstream that do not receive metal

mply with SMACNA's "HVAC Duct Construction Standards -
lexible Duct Liner Installation."

e joints without gaps, and coat joint with adhesive.
apress liner in corners of rectangular ducts or cut and fit to ensure butted-

@eCt size and dimensions of standard liner make longitudinal joints necessary.

ly adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm

m/s).

Secure liner with mechanical fasteners 4 inches (100 mm) from corners and at intervals

not exceeding 12 inches (300 mm) transversely; at 3 inches (75 mm) from transverse

joints and at intervals not exceeding 18 inches (450 mm) longitudinally.

8. Secure transversely oriented liner edges facing the airstream with metal nosings that have
either channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge
facings at the following locations:

a. Fan discharges.
b. Intervals of lined duct preceding unlined duct.
C. Upstream edges of transverse joints in ducts where air velocities are higher than

2500 fpm (12.7 m/s) or where indicated.
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2.05 SEALANT AND GASKETS
A.

9. Secure insulation between perforated sheet metal inner duct of same thickness as
specified for outer shell. Use mechanical fasteners that maintain inner duct at uniform
distance from outer shell without compressing insulation.

a. Sheet Metal Inner Duct Perforations: 3/32-inch (2.4-mm) diameter, with an overall
open area of 23 percent.

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning
vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other
buildout means are optional; when used, secure buildouts to duct walls with bolts, screws,
rivets, or welds.

General Sealant and Gasket Requirements: Surface-burning characteristj

of 50 when tested according to UL 723; certified by an NRTL.

Two-Part Tape Sealing System:
1. Tape: Woven cotton fiber impregnated with mineral gyps
activator to react exothermically with tape to form hard, d
Tape Width: 4 inches (102 mm).
Sealant: Modified styrene acrylic.
Water resistant.

Mold and mildew resistant.
Maximum Static-Pressure Class: 10-inch w@ ), positive and negative.
Service: Indoor and outdoor.
Service Temperature: Minus 40 to pl
Substrate: Compatible with galvag
steel, or aluminum.
10. For indoor applications, use se

(Minus 40 to plus 93 deg C).
(both PVC coated and bare), stainless

©CoN>OrWN

11. Sealant shall comply

Water-Based Joint
Application

ased Joint and Seam Sealant:
ication Method: Brush on.

Base: Synthetic rubber resin.
Solvent: Toluene and heptane.
Solids Content: Minimum 60 percent.
Shore A Hardness: Minimum 60.
Water resistant.

Mold and mildew resistant.

VOC: Maximum 395 g/L.

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive or negative.
0. Service: Indoor or outdoor.

4,
5.
6.
7.
8.
9.
1
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11. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

E. Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutyleng

G. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 ¢fm/100 sq. ft. at 1-irnt

sq. m at 250 Pa) and shall be rated for 10-inch wg (2500-P
positive or negative.

EPDM O-ring to seal in concave bead in coupling or fitting spi

3. Double-lipped, EPDM O-ring seal, mechanically fastened

and fitting spigots.
2.06 HANGERS AND SUPPORTS
A. Hanger Rods for Noncorrosive Environments: Cadmium-plated ste€life nd nuts.

B. Strap and Rod Sizes: Comply with SMACNA's 4WACGEDuct Construttion Standards - Metal
and Flexible," Table 5-1 (Table 5-1M), "Re
Table 5-2, "Minimum Hanger Sizes for Round Dt

C. Steel Cables for Galvanized-Steel Ducts; 4sé i teel complying with ASTM A 603.

agrwNE

n

n

with duct materials.

F. Trapeze and Riser Suppo
1.

Regirements for Restraint Components: Rated strengths, features, and applications
as defined in reports by an agency acceptable to authorities having jurisdiction.

tural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they will be
subjected.

Channel Support System: Shop- or field-fabricated support assembly made of slotted steel
channels rated in tension, compression, and torsion forces and with accessories for attachment
to braced component at one end and to building structure at the other end. Include matching
components and corrosion-resistant coating.

D. Restraint Cables: ASTM A 603, galvanized-steel cables with end connections made of
cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable
service; and with an automatic-locking and clamping device or double-cable clips.
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E. Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted
connections to hanger rod.

F. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor
bolts with strength required for anchor and as tested according to ASTM E 488.

PART 3 EXECUTION
3.01 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used _tg size ducts
and calculate friction loss for air-handling equipment sizing and for other desigg
Install duct systems as indicated unless deviations to layout are approved
and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standa
unless otherwise indicated.

C. Install round ducts in maximum practical lengths.
D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direc
branch connections.

d shape and for

F. Unless otherwise indicated, install ducts vertj
perpendicular to building lines.

G. Install ducts close to walls, overhead con
permanent enclosure elements of building.

nd horizontdlly, and parallel and

, and other structural and

H. Install ducts with a clearance of 1 inch

I.  Route ducts to avoid passing throug
enclosures.

J.  Where ducts pass through
to view, cover the openin
flanges of same metal thic
inches (38 mm).

K.  Where ducts pas,
Comply with r ements in Division 23 Section "Air Duct Accessories" for fire and smoke

moisture, construction debris and dust, and other foreign materials.
Compifw "IAQ Guidelines for Occupied Buildings Under Construction,"

of metal or taped polyethylene on open ductwork.

duct static-pressure, seal classes, and leakage classes specified in "Duct
Ie" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
andards - Metal and Flexible":

v Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible.”

2. Supply-Air Ducts: Seal Class A.

3. Return-Air Ducts: Seal Class B.

4. Exhaust Ducts: Seal Class B.

3.03 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports."
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B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel

fasteners appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches (100 mm) thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches (100 mm) thick.

5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Stand
Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Sj
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing;
supports within 24 inches (610 mm) of each elbow and within 48 inc
branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel

E. Support vertical ducts with steel angles or channel secured t t with welds,
bolts, sheet metal screws, or blind rivets; support at each floo il imum intervals of
16 feet (5 m).

F. Install upper attachments to structures. Select g
tension, and shear capacities appropriate for s
used.

3.04 SEISMIC-RESTRAINT-DEVICE INSTALLATION

B. Select seismic-restraint devi
seismic loads.

C. Install cables so do not bend

. Do not damage existing reinforcement or embedded items during drilling. Notify

Architect if reinforcing steel or other embedded items are encountered during drilling.

te and avoid prestressed tendons, electrical and telecommunications conduit, and

gas lines.

Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full

design strength.

3.  Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4.  Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for
applications exposed to weather.
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3.05 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air
Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.

3.06 PAINTING

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requirements are specified in Division 09 painti

3.07 FIELD QUALITY CONTROL
A. Perform tests and inspections.

B. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible conta

2. Test sections of metal duct system, chosen randomly by

to "Vacuum Test" in NADCA ACR, "Assessment, Cle®
Systems."

a. Acceptable Cleanliness Level: Net weight of debris coll

not exceed 0.75 mg/100 sg. cm.

C. Duct system will be considered defective if it doeg

tests and inspections.
D. Prepare test and inspection reports.
3.10 START UP

A. Air Balance: Comply with requirer
Balancing for HVAC."

3.11 DUCT SCHEDULE

A. Supply Ducts:
1. Ducts Connected to
a. Pressure Class:
b. Minimum SMACNA

B. Return Ducts:
1. Ducts Co,

3 Section "Testing, Adjusting, and

oning Units:
1-inch wg (250 Pa).
Class: A

ed to Packaged Air Conditioning Units:
ss: Positive or negative 1-inch wg (250 Pa).
CNA Seal Class: B.

ted to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
Class: Negative 1-inch wg (250 Pa).
SMACNA Seal Class: B if negative pressure, and A if positive pressure.
S ation:
ctangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
lexible," Figure 4-2, "Rectangular Elbows."
a. Velocity 1000 fpm (5 m/s) or Lower:
1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 with vanes.
b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s):

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

c. Velocity 1500 fpm (7.6 m/s) or Higher:
1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
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2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."
2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction

4-4, "Vane Support in Elbows."
3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Std
Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:
"HVAC Duct Construction Standards - Metal and Flexi
Elbows." Elbows with less than 90-degree change
fewer segments.
1) Velocity 1000 fpm (5 m/s) or Lower: 0.5 rad

segments for 90-degree elbow.
2) Velocity 1000 to 1500 fpm (5 to 7.6 m/
segments for 90-degree elbow.
3) Velocity 1500 fpm (7.6 m/s) or Lii@
segments for 90-degree elbow.
4) Radius-to Diameter Ratio: 1.5.
b. Round Elbows, 12 Inches (30 S@aller in Diameter: Stamped or pleated.
c. Round Elbows, 14 Inches ( in Diameter: Standing seam.

E. Branch Configuration:

1. Rectangular Duct: Comp VAC Duct Construction Standards - Metal
gularBranch: 45-degree entry
d Branch: Spin in.
2. ly with SMACNA's "HVAC Duct Construction Standards -

"90 Degree Tees and Laterals," and Figure 3-6, "Conical
in existing duct.

(7.6 m/s) or Higher: 45-degree lateral.
END OF SECTION
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SECTION 23 3300
AIR DUCT ACCESSORIES
PART 1 GENERAL
1.01 SUMMARY
A. Section Includes:
Backdraft and pressure relief dampers.
Manual volume dampers.
Flange connectors.
Turning vanes.
Duct-mounted access doors.
Flexible connectors.
. Duct accessory hardware.

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

NogMwdhE

B. Shop Drawings: For duct accessories. Include plans, € ions, details and

attachments to other work.

1. Detail duct accessories fabrication and installati
Include dimensions, weights, loads, and
assembly into duct systems and other const
a. Special fittings.

b. Manual volume damper installations.
c.  Wiring Diagrams: For power

C. Operation and maintenance data.
1.03 QUALITY ASSURANCE

A. Comply with NFPA 90A, "In
NFPA 90B, "Installation of

B. Comply with AMCA 500-D t
PART 2 PRODUCTS
2.01 MATERIALS

A. Comply wit
acceptable
indicategd

ioning and Ventilating Systems," and with
eatl Air Conditioning Systems."

r damper rating.

A's "HVAC Duct Construction Standards - Metal and Flexible" for
aterial thicknesses, and duct construction methods unless otherwise

minum: Comply with ASTM B 221 (ASTM B 221M), Alloy 6063, Temper T6.

ment Shapes and Plates: Galvanized-steel reinforcement where installed on
galvaniZed sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

e Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900
) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).

2.02 BACKDRAFT AND PRESSURE RELIEF DAMPERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Duro Dyne Inc.
2.  Greenheck Fan Corporation.
3. Nailor Industries Inc.
4.  Pottorff; a division of PCI Industries, Inc.
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5. Ruskin Company.

Description: Gravity balanced.

Maximum Air Velocity: 3000 fpm (15 m/s).
Maximum System Pressure: 2-inch wg (0.5 kPa).

Frame: 0.052-inch- (1.3-mm-) thick, galvanized sheet steel, with welded corners and mounting
flange.

Blades: Multiple single-piece blades, center-pivoted, maximum 6-inch (150-mm) width, 0.025-
inch- (0.6-mm-) thick, roll-formed aluminum with sealed edges.

G. Blade Action: Parallel.
H. Blade Seals: Neoprene, mechanically locked.

I, Blade Axles:
1. Material: Aluminum.
2. Diameter: 0.20 inch (5 mm).

moom

m

J. Tie Bars and Brackets: Aluminum.
K. Return Spring: Adjustable tension.
L. Bearings: Synthetic pivot bushings.
M. Accessories:
1. Adjustment device to permit setting for varyi tial static pressure.
2. Counterweights and spring-assist kits for llations.
3.  Electric actuators.
4.  Chain pulls.
5. Screen Mounting: Front mounte
a. Sleeve Thickness: 20-gagefiL.0-mm) miRlimum.
b. Sleeve Length: 6 inc ini
6. Screen Mounting: Rea
7. Screen Material: Gal
8. Screen Type: Bird.
9. .
2.03 MANUAL VOLUME
A.
1.

age rating, with linkage outside airstream.
orizontal or vertical applications.

Hat-shaped, galvanized-steel channels, 0.064-inch (1.62-mm) minimum thickness.
Mitered and welded corners.
Flanges for attaching to walls and flangeless frames for installing in ducts.
Blades:

a. Multiple or single blade.

b. Parallel- or opposed-blade design.

c. Stiffen damper blades for stability.

d. Galvanized-steel, 0.064 inch (1.62 mm) thick.
6. Blade Axles: Galvanized steel.
7. Bearings:

a. Oil-impregnated bronze.
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b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall have
axles full length of damper blades and bearings at both ends of operating shaft.
8. Tie Bars and Brackets: Galvanized steel.

2.04 FLANGE CONNECTORS

A. Manufacturers:
1. Ductmate Industries, Inc.
2. Nexus PDQ; Division of Shilco Holdings Inc.
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse fl ectors,
gaskets, and components.

C. Material: Galvanized steel.
D. Gage and Shape: Match connecting ductwork.
2.05 TURNING VANES

A. Manufacturers: Subject to compliance with requirements,
following:
1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. METALAIRE, Inc.

B. Manufactured Turning Vanes for Metal Ducts;
support with bars perpendicular to blades set; S

1. Acoustic Turning Vanes: Fabricate airfoil-
faces and fibrous-glass fill.

one of the

blades of galvanized sheet steel,
poers suitable for duct mounting.
alumiffum extrusions with perforated

C. General Requirements: Comply withfSMACNA'SSHVA@ Duct Construction Standards - Metal
and Flexible"; Figures 4-3, "Vanes an@llVane Runngks," and 4-4, "Vane Support in Elbows."

D. Vane Construction: Double w.
2.06 DUCT-MOUNTED ACCESS D

A. Manufacturers: Subject t
following:
1. Ductmate In

ess Doors: Fabricate access panels according to SMACNA's "HVAC Duct
Ntlards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access Doors and

Bedble wall, rectangular.
Galvanized sheet metal with insulation fill and thickness as indicated for duct
pressure class.
Vision panel.
Hinges and Latches: 1-by-1-inch (25-by-25-mm) butt or piano hinge and cam
latches.
e. Fabricate doors airtight and suitable for duct pressure class.
2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:
a. Access Doors Less Than 12 Inches (300 mm) Square: No hinges and two sash
locks.
b. Access Doors up to 18 Inches (460 mm) Square: Two hinges and two sash locks.
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c. Access Doors up to 24 by 48 Inches (600 by 1200 mm): Three hinges and two
compression latches with outside and inside handles.

d. Access Doors Larger than 24 by 48 Inches (600 by 1200 mm): Four hinges and two
compression latches with outside and inside handles.

2.07 DUCT ACCESS PANEL ASSEMBLIES

A.

moom

F

2.08 FLEXIBLE CONNECTORS
A.

O

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

1. Ductmate Industries, Inc.

2. Flame Gard, Inc.

3. 3.

Labeled according to UL 1978 by an NRTL.

Panel and Frame: Minimum thickness 0.0528-inch (1.3-mm) carbon st

Fasteners: Carbon steel. Panel fasteners shall not penetrate duct wall.
Gasket: Comply with NFPA 96; grease-tight, high-temper,

minimum 2000 deg F (1093 deg C). e

Minimum Pressure Rating: 10-inch wg (2500 Pa), positive or neg

ramic er, rated for

Manufacturers: Subject to compliance with re s, provide Products by one of the
following:

1. Ductmate Industries, Inc.

2. Duro Dyne Inc.

3.  Ventfabrics, Inc.

4. Ward Industries, Inc.; a division g

Metal-Edged Connectors:
attached to 2 strips of 2-3/
steel or 0.032-inch- (0.8-m

ed with a fabric strip 3-1/2 inches (89 mm) wide
-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet
thick aluminum sheets. Provide metal compatible with

ible Connector Fabric: Glass fabric double coated with neoprene.
26 0z./sq. yd. (880 g/sg. m).

lexible Connector Fabric: Glass fabric double coated with weatherproof,
istant to UV rays and ozone.

g.

. ice Temperature: Minus 50 to plus 250 deg F (Minus 45 to plus 121 deg C).

hrust Limits: Combination coil spring and elastomeric insert with spring and insert in

pression, and with a load stop. Include rod and angle-iron brackets for attaching to fan

discharge and duct.

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of
30 degrees of angular rod misalignment without binding or reducing isolation efficiency.

2. Outdoor Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
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5. Overload Capacity: Support 200 percent of rated load, fully compressed, without

deformation or failure.

Elastomeric Element: Molded, oil-resistant rubber or neoprene.

7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch (6-mm) movement
at start and stop.

o

2.09 DUCT ACCESSORY HARDWARE

A.

B.

PART 3 - EXECUTION
3.01 INSTALLATION
A.

m

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap
and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to
suit duct-insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and rg
and grease.

Construction
Glass Duct

Install duct accessories according to applicable details in SMA
Standards - Metal and Flexible" for metal ducts and in NA
Construction Standards," for fibrous-glass ducts.

VAC t
ibr

and aluminum accessories in aluminum ducts.

Install backdraft dampers at inlet of exhaust
exhaust fan unless otherwise indicated.

Install volume dampers at points on
extend from larger ducts. Where ¢

channel.
1. Install steel volume dam

tlets and elsewhere as indicated.

f ducts to allow for inspecting, adjusting, and maintaining
wing locations:

nual volume dampers, control dampers, backdraft dampers, and

d close enough to fire or smoke dampers, to reset or reinstall fusible links.
3 for access to fire or smoke dampers having fusible links shall be pressure
doors; and shall be outward operation for access doors installed upstream
om dampers and inward operation for access doors installed downstream from dampers.
ach change in direction and at maximum 50-foot (15-m) spacing.

trol devices requiring inspection.

Elsewhere as indicated.

tall access doors with swing against duct static pressure.

Access Door Sizes:

One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm).
Two-Hand Access: 12 by 6 inches (300 by 150 mm).

Head and Hand Access: 18 by 10 inches (460 by 250 mm).
Head and Shoulders Access: 21 by 14 inches (530 by 355 mm).
Body Access: 25 by 14 inches (635 by 355 mm).

Body plus Ladder Access: 25 by 17 inches (635 by 430 mm).

ok wbdpE

WVRTC Indoor Gun Range AC 233300-5 AIR DUCT ACCESSORIES



STK Architecture, Inc. July 2021

J. Label access doors according to Division 23 Section "ldentification for HVAC Piping and
Equipment" to indicate the purpose of access door.

Install flexible connectors to connect ducts to equipment.

L. Connect diffusers to ducts directly or with maximum 60-inch (1500-mm) lengths of flexible duct
clamped or strapped in place.

M. Connect flexible ducts to metal ducts with draw bands.
N. Install duct test holes where required for testing and balancing purposes.

O. Install thrust limits at centerline of thrust, symmetrical on both sides of equipmen ch thrust
limits at centerline of thrust and adjust to a maximum of 1/4-inch (6-mm) mov. start
and stop of fans.

3.02 FIELD QUALITY CONTROL

A. Tests and Inspections:
1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that p
performed.
3. Operate fire and smoke dampers to verify full range of
heat-response device is installed.
Inspect turning vanes for proper and secure in
Ensure duct silencers are installed with airflg

oor can be

verify that proper

4,
5.

in direction of airflow.
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SECTION 23 37 13
DIFFUSERS, REGISTERS, AND GRILLES
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section Includes:
1. Fixed face registers and grilles.

B. Related Sections:
1. Division 23 Section "Air Duct Accessories" for fire and smoke dam and\e pntrol
dampers not integral to diffusers, registers, and grilles.

1.03 SUBMITTALS

A. Product Data: For each type of product indicated, include the
1. Data Sheet: Indicate materials of construction, finist
performance data including throw and drop, static-pressure d

2. Diffuser, Register, and Grille Schedule: Indi drawing dé
quantity, model number, size, and accessorig

B. Coordination Drawings: Reflected ceiling pla

pPONE

Size and location of initial acces
Ceiling-mounted items inclddi

o

Duct access panels.

C. Source quality-control rep

PART 2 - PRODUCTS

2.01

e: 1-1/4 inches (32 mm) wide.
ounting: Countersunk screw.
Damper Type: Adjustable opposed blade, where indicated.

URCE QUALITY CONTROL

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70,
"Method of Testing for Rating the Performance of Air Outlets and Inlets."

2.02

WVRTC Indoor Gun Range AC 233713-1 DIFFUSERS, REGISTERS,
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PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with
requirements for installation tolerances and other conditions affecting performance of
equipment.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. Install diffusers, registers, and grilles level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangeme
and accessories. Air outlet and inlet locations have been indicated
requirements for air volume, noise criteria, airflow pattern, throw, and pr,
locations where indicated, as much as practical. For units installed |
locate units in the center of panel. Where architectural feature
installation, notify Architect for a determination of final location.

C. Install diffusers, registers, and grilles with airtight connections
maintenance of dampers, air extractors, and fire dampers.

3.03 ADJUSTING

A. After installation, adjust diffusers, registers, and g ir patterns
before starting air balancing.

dicated, or as directed,

END OF SEC
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SECTION 23 8119
SELF-CONTAINED AIR-CONDITIONERS
PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes packaged, air-cooled air-conditioning units with refrigerant grs and
controls intended for indoor installations.

1.03 SUBMITTALS

A. Product Data: For each type of product indicated. Include rate
characteristics, and furnished specialties and accessories.

aclv

er work.
loads, required
ize of each field

B. Shop Drawings: Include plans, elevations, sections, details, ang

1. Detail equipment assemblies and indicate dimen$

clearances, method of field assembly, components, and
connection.

2. Wiring Diagrams: For power, signal, and contrg

C. Operation and Maintenance Data: For self-contg
operation, and maintenance manuals.

D. Warranty: Sample of special warranty.
1.04 QUALITY ASSURANCE

A. Electrical Components, Devices, andffccessorieS@Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and mal 2d location and application.

B. ARI Compliance:
1. Applicable requireme

onditioners to include in emergency,

2.
3.
C. :
1. label refrigeratioh system to comply with ASHRAE 15, "Safety Standard for
2. Applicable requirements in ASHRAE 62.1-2004, Section 4 -

L Section 5 - "Systems and Equipment," Section 6 - "Ventilation Rate

s and locations of concrete bases with actual equipment provided. Cast
-bolt inserts into bases. Concrete, reinforcement, and formwork are specified in
i 3 Section "Cast-in-Place Concrete."

cial Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of self-contained air conditioners that fail in materials or workmanship
within specified warranty period.

1. Warranty Period:

a. For Compressor: Five year(s) from date of Substantial Completion.
b. For Parts: One year(s) from date of Substantial Completion.
C. For Labor: One year(s) from date of Substantial Completion.
WVRTC Indoor Gun Range AC 238119-1 SELF-CONTAINED
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1.07 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Filters: One set(s) of filters for each unit.
2.  Fan Belts: One set(s) of belts for each unit.
3. Gaskets: One set(s) for each access door.
4. Fuses: One set(s) for each air-handling unit.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide prod the
following:
1.  Carrier Corporation.
2. Trane Company.
3. YORK International Corporation.
2.02 CASING

A. General Fabrication Requirements for Casings: Formed and Teig d d@lible-wall insulated
panels, fabricated to allow removal for access to internal parts € gonents, with joints
between sections sealed. Suitable for roof curb mougtiag.

B. Exterior Casing Material: Galvanized steel with
and knockouts with grommet seals for electrica

1. Exterior Casing Thickness: 18 gauge top €
corner posts.

C. Casing Insulation and Adhesive: Co

1. Materials: ASTM C 1071, Type

2. Thickness: 1-1/2 inch (25 .

3. Liner materials shall h i ean coated with an erosion- and temperature-
resistant coating or f i i @ated fibrous mat or fabric.

4. Liner Adhesive: Com i

inted finish, with pitched roof panels
onnections and lifting lugs.
access panels and 16 gauge

or NFPA 90B.

1. Double-W onstruction: space between walls with foam insulation and seal

. Threaded nipple both sides of drain pan.
ting: Corrosion-resistant compound.

luminum or painted-steel wheels, and galvanized- or painted-steel fan scrolls.

Condenser-Coil Fan: Direct-driven propeller with corrosion resistant blades riveted to corrosion
sistant steel supports, mounted on shaft of permanently lubricated motor.

an Motor: Comply with requirements in 23 05 00 Basic Mechanical Materials and Methods.
D. Outdoor-Air-Intake Accessories:

1. Outside air hood.
2. Manual volume damper.

2.04 COILS
A. Supply-Air Refrigerant Coil:

WVRTC Indoor Gun Range AC 238119-2 SELF-CONTAINED
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1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing with
equalizing-type vertical distributor.

2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate
pan.

3. Coil Split: Interlaced.

B. Outdoor-Air Refrigerant Coil:

1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing with
equalizing-type vertical distributor. Microchannel design with two pass arrangement.

2. Polymer strip shall prevent all copper coil from contacting steel coil frame ndensate

pan.

2.05 REFRIGERANT CIRCUIT COMPONENTS
A. Number of Refrigerant Circuits: Two.

B. Compressor: Hermetic, scroll, mounted on vibration isolators; with inte ove short

cycle and high-temperature protection, internal pressure relief.

C. Refrigeration Specialties:
Refrigerant: R-410A.
Expansion valve with replaceable thermostatic element.
Refrigerant filter/dryer.

Manual-reset high-pressure safety switch.
Automatic-reset low-pressure safety switc
Minimum off-time relay.
Automatic-reset compressor motor thermal
Brass service valves installed in cg

2.06 AIR FILTRATION

d.
n and liquid lines.

ONoOA~WNE

A.

Fan onf8uto switch.

Fan-sp€ed switch.

: atic changeover.

Adjustable deadband.

Exposed set point.

Exposed indication.

Degree F indication.

Unoccupied-period-override push button.

Data entry and access port to input temperature set points, occupied and unoccupied
periods, and output room temperature, supply-air temperature, operating mode, and
status.

B. Electronic Controller:
1. Controller shall have volatile-memory backup.
2. Safety Control Operation:

WVRTC Indoor Gun Range AC 238119-3 SELF-CONTAINED
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a. Smoke Detectors: Stop fan and close outdoor-air damper if smoke is detected.
Provide additional contacts for alarm interface to fire alarm control panel.
b. Low-Discharge Temperature: Stop fan and close outdoor-air damper if supply air
temperature is less than 40 deg F (4 deg C).
c. Defrost Control for Condenser Coil: Pressure differential switch to initiate defrost
sequence.
3. Scheduled Operation: Occupied and unoccupied periods on seven-day clock with a
minimum of four programmable periods per day.
4.  Unoccupied Period:

a. Heating Setback: 10 deg F (5.6 deg C).
b. Cooling Setback: System off.
c. Override Operation: Two hours.
5.  Supply Fan Operation;
a. Occupied Periods: Run fan continuously.
b. Unoccupied Periods: Cycle fan to maintain setback tem re.

6. Refrigerant Circuit Operation: @

a. Occupied Periods: Cycle or stage compressor
cooling load to maintain room temperature. CycleQe g
maximum hot-gas pressure.

2.09 ACCESSORIES
A. Coil guards of painted, galvanized-steel wire.
PART 3 - EXECUTION
3.01 EXAMINATION
A. Examine substrates, areas, and cg@iditions,

ressor output to
fans to maintain

aller present, for compliance with

requirements for installation tolerance ditions affecting performance of RTUs.
B. Examine roughing-in for RTUs lons of piping and duct connections before
equipment installation.
C. Proceed with installation o satisfactory conditions have been corrected.
3.02 INSTALLATION
A. Concrete Bases: chor equip to concrete base according to equipment manufacturer's

written instructi and according toSeismic codes at Project.

A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest
roof drain or area drain.

B. Duct installation requirements are specified in other Division 23 Sections. Drawings indicate
the general arrangement of ducts. The following are specific connection requirements:
1. Connect supply ducts to RTUs with flexible duct connectors specified in Division 23
Section "Air Duct Accessories."
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3.04 FIELD QUALITY CONTROL

A.

D.
3.05 STARTUP SERVICE
A.
B.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.
Report results in writing.

Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing. Report results in writing.

Tests and Inspections:
1. After installing RTUs and after electrical circuitry has been energi
compliance with requirements.

2. Inspect for and remove shipping bolts, blocks, and tie-down straps
3. Operational Test: After electrical circuitry has been energized, tu onfirm
proper motor rotation and unit operation.
unctio

4. Test and adjust controls and safeties. Replace damaged controls and
equipment.

Remove and replace malfunctioning units and retest as specifie

do the following:
1. Inspect for visible damage to unit cagi
2. Inspect for visible damage to furn
3. Inspect for visible damage to co
4. Inspect internal insulation.
5.  Verify that labels are cle
6. Verify that clearances
7

8

9

plete startup sheets and attach copy with Contractor's startup report.

ect and record performance of interlocks and protective devices; verify sequences.

rate unit for an initial period as recommended or required by manufacturer.

Perform the following operations for both minimum and maximum firing. Adjust burner for

peak efficiency.

a. Measure gas pressure on manifold.

b. Inspect operation of power vents.

c. Measure combustion-air temperature at inlet to combustion chamber.

d. Measure flue-gas temperature at furnace discharge.

e. Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and oxygen
concentration.

f.  Measure supply-air temperature and volume when burner is at maximum firing rate
and when burner is off. Calculate useful heat to supply air.
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20.
21.
22.

23.

24,

25,

26.

27.

3.06 CLEANING AND ADJUSTING
A. Occupancy Adjustments: W

B. After completing system inst

Calibrate thermostats.

Adjust and inspect high-temperature limits.

Start refrigeration system and measure and record the following when ambient is a
minimum of 15 deg F (8 deg C) above return-air temperature:

a. Coil leaving-air, dry- and wet-bulb temperatures.

b.  Coil entering-air, dry- and wet-bulb temperatures.

c.  Outdoor-air, dry-bulb temperature.

d. Outdoor-air-coil, discharge-air, dry-bulb temperature.

Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and

normal and emergency shutdown.
“il eS on

Measure and record the following minimum and maximum airflows. P
ns‘to outdoor-air

fan curve.

a. Supply-air volume.

b.  Outdoor-air intake volume.
Simulate maximum cooling demand and inspect the following
a. Compressor refrigerant suction and hot-gas pressure

b.  Short circuiting of air through condenser coil or fr8 Q :
intake. Q

Verify operation of remote panel including pilot-light operatio
the following:

a. High-temperature limit on gas-fired hea
b. Low-temperature safety operation.
c. Filter high-pressure differential alarm.
d. Smoke and firestat alarms.
After startup and performance te
filters with new filters.

re modes. Inspect

0 suit actual occupied conditions. Provide up to
rmal occupancy hours for this purpose.

jon and testing, adjusting, and balancing RTU and air-
ings and install new filters.

intain RTUs. Refer to Division 01 Section "Demonstration and

END OF SECTION
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SECTION 26 0126
ELECTRICAL ACCEPTANCE AND START- UP TESTS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Acceptance and start-up testing requirements for electrical power distribution equipment and
systems. Contractor shall retain and pay for the services of a recognized independent testing
firm for the purpose of performing inspections and tests as herein specified.

1. The testing firm shall provide all material, equipment, labor, and technicalgs
perform such tests and inspections.

2. ltis the purpose of these tests to assure that all tested electrical equig
and within industry and manufacturers tolerances and is installgd i
design specifications.

3. Tile tests and inspections shall determine suitability for start-up.and e

4.  The following equipment shall be tested and calibrated:

grvision to

a. Protective relays, instruments, and metering syst
b. Grounding system and ground fault protection sys
C. Low voltage cables and feeders.

1.02 CODES, STANDARDS, AND REFERENCES

A. All inspections and tests shall be in accordance y
as provided otherwise herein.
1. National Electrical Manufacturers Assomau
2. American Society for Testing and :
3. Institute of Electrical and Electroni
4

llowing codes and standards except

gl
>
3
)
=
O
Q
5
Z
2
o
>
L
n
—
Q
>
O

a. National Electri

6

7 Insulated Cable Engine sociation — ICEA

8. Occupational ety and Administration — OSHA
9. Section 01 uilding Syste ommissioning Program.
1 .

70: National Electrical
8: Lightning Protection Code
: Life Safety Code

tests shall utilize the following references.

specifications.

drawings.

Urers instruction manuals applicable to each particular apparatus.
oject list of equipment to be inspected and tested.

ONS OF TESTING FIRM

he testing firm shall be an independent testing organization which can function as an unbiased
ing authority, professionally independent of the manufacturers, suppliers, and installers of
equipment.

B. The testing firm shall be regularly engaged in the testing of electrical equipment devices,
installations, and systems with at least five (5) years of documented experience.

C. The testing firm shall meet OSHA criteria for accreditation of testing laboratories, or be a full
member company of the InterNational Electrical Testing Association (NETA) or qualified to be a
member of NETA.
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D. The lead on-site, technical person shall be currently certified by the InterNational Electrical
Association (NETA) or National Institute for Certification in Engineering Technologies (NICET)
in electrical power distribution system testing.

E. The testing firm shall utilize engineers and technicians who are regularly employed by the firm
for testing services.

F. The testing firm shall submit proof of the above qualifications with bid documents when
requested.

G. The terms used herewithin, such as test agency, test contractor, testing laboratory, or contractor
Test Company, shall be construed to mean the testing firm.

1.04 SUBMITTAL
Provide submittal per Contract General Conditions, Division 1, and Sectign 26808
Qualification of testing firm.
Certified test reports.

Two copies of blank forms for checklists, test reports, and
review and approval.

1.05 GENERAL REQUIREMENTS

A. Routine insulation-resistance, continuity, and rotatiommtests for all '€
equipment shall be performed, prior to and in additi eptance tests specified herein.

B. The testing firm shall notify the Engineer within
testing.

C. Any system, material, or workmanship

o0 W

prior to commencement of any

defective on the basis of Acceptance
ommendations.

D. The testing firm shall maintain a writtg tests and, upon completion of project shall

E. Testreport.
1.06 SAFETY AND PRECAUTION
A.

The test report shall include the following:

a. Summary of project.
b. Listing of equipment tested.
C. Test results.
d. Recommendations.
2. Furnish copies of the complete report to the Engineer as directed in the contract
documents.

1.07 INSPECTION AND TEST PROCEDURES
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A. Contractor to provide the testing arm with a copy of related contract documents such as
drawings, specifications, engineer reviewed submittals, coordination study report including all
relay settings and other necessary information.

B. Contractor to supply a suitable source of power to each site per testing firm requirements.

C. Contractor shall notify the testing firm when equipment becomes available for acceptance tests.
Work shall be coordinated to expedite project scheduling.

D. Testing firm to review and evaluate all received documents and notify Contractor and Engineer
of any shortcoming documents and/or other requirements immediately.

E. Testing firm to provide and comply with the following:
1. Acceptance test procedures for each individual equipment listed on P,

system. Testing shall conform to the international Electrical Tes

specifications and standards for electrical power distribution equip

manufacturer's instructions.

Refer to each individual specification section for testing reg

3. Inspect installed equipment and report any discrepa
documents and governing codes prior to testing.

1.08 SYSTEM FUNCTION TEST

A. Perform system function test upon completion of eg
the purpose of system function tests to prove t
and action devices.

n

)t test as defihed in this section. It is
teraction of all sensing, processing,

B. Implementation.
1. Develop test parameters for t

2.  Testall interlocking devices.
3. Record the operation of a s al

1.09 DEFICIENCIES

A. All deficiencies reported by i rm to be corrected by Contractor and Acceptance Test to
be re-done accordingly.

OF SECTION
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SECTION 26 0510
GENERAL ELECTRICAL REQUIREMENTS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A.

B.

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections.

All Specification Sections under Division 26.
1.02 SUMMARY

This Section includes:

ok wnpE

Definitions.

Excavation.

Coordination of work.

Cleaning, patching repairing and painting.
Guarantees.

Field test.

1.03 REFERENCES

A.
1.
B.
1.
2.
3.
4.
5.
C.
D.
1.
2.
E.
1.
2.
1.04 DEFINI
A. @The

American National Standards Institute, Inc. (ANSI)

California Code of Regulations (CCR) Publicatt

C2 - National Electrical Safety Code.

Title 8, Industrial Relations.
Title 19, State Fire Marshal Regulati

onstruction of Underground Electrical Supply and Communications
lectric Line Construction.

es, transportation, and all related items directly or indirectly required to complete
specified and indicated electrical installation.

orld "concealed" shall meant that the installation will not be visible when all
permanent or removable elements of the construction are in place. The word "exposed"
shall mean that the installation is visible when all permanent or removable elements of the
construction are in place.

The word "code" shall mean any and all regulations and requirements of regulatory
bodies, public and private, having jurisdiction over the work involved.

The word "product” used in Division 26 means all material, equipment, machinery, and/or
appliances directly or indirectly required to complete the specified and/or indicated
electrical work.

The words "standard product" shall mean a manufactured product, illustrated and/or
described in catalogs or brochures, that is in general distribution prior to the date of issue
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of construction documents. Products will generally be identified by means of a specific
catalog number and manufacturer's name.
6. "Provide" means furnish, install, connect and test unless otherwise noted.
7. The words "conduit" and "duct" are used interchangeably and have the same meaning.
8. "UFER" Ground: See Section 26 0526, "Grounding and Bonding".

1.05 DRAWINGS AND SPECIFICATIONS

A.

Electrical drawings are diagrammatic but shall be followed as closely as actual construction and
work of the other sections shall permit. Size and location of equipment is drawn to scale
wherever possible.

Drawings and specifications are for the assistance and guidance of the Cont
locations, distances, and levels will be governed by the building. The Contra
use of data in all the contract documents and verify information at the byildi

ions. The interpretation by the
i, quantity, and sufficiency of

e bidding deadline, use the most
costly alternative (better quality, great I larger size) in preparing the bid. A

appropriate, a deductive ch
failure to use the most co

Where items are specified in
drawings plus any spares or ex

gular, this division shall provide the quantity as shown on
indicated on the drawings or in the specifications.

e 1inal record drawings.

urately locate and dimension all underground and embedded conduit runs on the

rd drawings.

The marked drawings shall be kept current as the work progresses and shall be available

for inspection upon request. At the close of construction, prepare a set of accurate

reproducible record drawings and turn them over to the Architect. The correct and
completed record drawings are a prerequisite to final contract payment.

a. As part of the reproducible record drawings, the Contractor shall produce full size
reproducible drawings with the: Final panelboard schedules as modified during
construction and final light fixture schedule as modified during construction.

b. These drawings shall be on Architectural base sheets and numerically sequenced to
follow the last "E" sheet.

5.  As part of the reproducible record drawings, the Contractor shall produce full size
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reproducible drawings for all signal systems which shall include exact "As-Built" device
locations, "As-Built" interconnection drawings, and "As-Built" riser diagrams, and provide
one set in the panel board, motor control center, or main distribution panel.

1.06 EXAMINATION OF SITE

A. Examination of the building site shall be made by the Contractor. The Contractor shall compare
it with the drawings and specification and satisfy himself as to the conditions under which work
is to be performed. The Contractor shall, at such time, ascertain and check the locations of
existing structures or equipment which may affect his work.

1.07 EXCAVATION
A. Prior to starting excavation or trenching, the Contractor shall perform an undg

conflicts between the new work and existing utilities.
1.08 PERMITS, FEES AND INSPECTIONS
A. Permits, fees, and inspections shall be arranged for and paid by {

B. The Contractor shall present to the Architect, proper!
before work will be accepted.

1.09 ELECTRO-MECHANICAL REQUIREMENTS
A. The power wiring, safety switches, combination c
breakers, and motor control equipment {@

assemblies, and the electrical connec
source shall be included under Divisig

ted on electrical plans), circuit
motor-control centers or switchgear
| equipment to the electrical power

provided under Division 23. necting wiring for packaged equipment shall be provided
as an integral part of the equi

accordance with all pertaining status, ordinances, laws, rules, codes,
jons, standards local codes and the lawful orders of all public authorities having
, the same as if repeated in full herein without limitations.

mittal requirements for Division 26 shall be in accordance with Division 1 except as
modified herein. All time requirements shall be based on the notice to proceed date of the
General Contract. All materials and equipment furnished under Division 26 shall; be submitted
to the Architect for approval. Such approval shall be in writing from the Architect including that
which is exactly as specified. Any materials or equipment installed without written approval
shall be subject to immediate removal. Approval of material or equipment shall in no way
obviate compliance with the contract documents.

B. Submittals shall be packaged separately for each system or major piece of equipment and
reviewed by the Contractor for verification of compliance with the contract documents prior to
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submitting to the Architect. Separate, bound submittals shall be provided for each specification
section to the Architect. All interface between specification sections shall be indicated in each
submittal.

C. All materials and equipment shall be new and shall bear the inspection label of the
Underwriters Laboratories (UL) where applicable. Materials and equipment shall be the latest
standard product and shall be of the grade indicated by the trade names given.

D. The work shown on the contract drawings is engineered and designed to accommodate the
equipment described hereinafter in these specifications.

E. Equipment submittal shall include manufacturer's name, model, type, number, figi ize and
capacity of the equipment at the given conditions. This information shall be pg ]
submittals, each containing an index and all submittals. Provide seven (7) ¢@p
submittal. The title shall provide the project name, system identity, the i

not acceptable and may be returned without review.

F. Submittals shall be reviewed by the Architect for compliance v
Submittals found to be incomplete or not in compliance with the
returned for re-submittal. The Architect shall review the original s
submittal per section (if required). The Contractor shadlkeimburse the
subsequent submittal review.

G. Shop drawings for service entrance equipmenté&g giibmitted to and approved by the
serving utility company metering shop prior to sullg

equipment room, yard or area containj
drawings shall consist of a plan view ¢

required clearances, includin
conduit and pull boxes shal

1. le 24, State Building Standards, California Code of
2.

3. | and Electronic Engineers (IEEE)

4,

5. ndards Institute (ANSI)

6. iety for Testing and Materials Standard Tests (ASTM)

7. ng Code (UBC)

tlonal Electric Manufacturers Association (NEMA)

nal Fire Protection Association (NFPA)

Occupational Safety and Health Act (OSHA)

Underwriters’ Laboratories, Inc. (UL)

. American Disabilities Act (ADA)

15. National Electrical Contractors Association Standards for Construction (NECA)
16. California State and Local Fire Marshal

J.  Certified Test Reports: Certified Test Reports are reports of tests conducted on previously
manufactured materials or equipment identical to that proposed for use. Before delivery of
materials and equipment, submit certified copies of test reports specified in the individual
sections.

K. Factory Tests: Factory Tests are tests which are required to be performed on the actual
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1.12 INCOMING SERVICE
A.

materials or equipment proposed for use. Submit results of the tests in accordance with the
requirements for laboratory test results of this contract.

Operation and Maintenance Manual: Furnish an operation and maintenance manual covering
the stipulated electrical systems and equipment. Seven copies of the manual, bound in the
hardback binders or approved equivalent, shall be provided to the Owner’'s Representative.
Furnish one complete manual prior to the time that system or equipment tests are performed.
Furnish the remaining manuals before the contract is completed. The manual shall be complete
in all respects for all equipment, controls, accessories, and appurtenances stipulated. All wiring
diagrams shall specifically cover the installed system indicating zones, spare zones and spare
capacity, wiring, and components added to the system. Typical drawings will n

Special Submissions:
1. Test reports for the following:
a. Ground fault devices.
b. Megger Readings: Ground system, motors, feeders, switchboar
centers and switchgear.
c. Voltage Readings: Distribution, service, motors, and
d  Fire Alarm System.
e. Power system testing by independent electrical testing

2. A system short circuit on the normal and emergency systems available fault
symmetrical current as indicated on drawings € and emergency
generator, calculated by the per unit method geordance with the latest Institute
Electrlcal and Electromcs Engineers, Inc. pendations. Reports shall be

ate calculated fault values and
equipment ampere interrupting capz ) each equipment including downstream
panelboards, elevator controllers ] gtor control centers, package
equipment specified under Divisj iNgdividual feeder loads. AIC ratings shall be a
minimum of 110% of calcul . Réports shall include actual lengths and

equipment.

made to de ine as accurately as possible the requirements of the
unication services. However, before submitting his bid, the Contractor shall
own on the plans and shall include sufficient funds for materials and labor
service locations which are acceptable to the Owner, etc. In addition,
er or any other work which is required for electrical, signal and

ject must be included, at no additional cost to the Owner.

started on these facilities, verify all electrical, civil, architectural, and

Every effort has b
electrical and ¢

y major changes to the work indicated be necessary to comply with the service
requirements, notify the Architect at once and cease all work affected until approval for required
difications has been obtained from the Architect.

Within five days after award of Contract, notify Owner that the project is under construction and
furnish them the dates on which the various services will be required. Coordinate with adequate
notice, outages required for incoming services to the project.

1.13 SUBSTITUTIONS

A.

Equipment submitted for substitution must fit the space conditions shown on the drawings,
leaving adequate room for maintenance around all equipment. A minimum of 48 inches (or
more if required by Code) must be maintained clear in front of all electrical panels, starters,
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gutters or other electrical apparatus. Submit drawings showing the layout, size, and exact
method of interconnection of conduit, wiring and controls, which shall conform to the
manufacturer’'s recommendations and these specifications. The scale of these drawings shall
be the scale of the contract drawings. The Contractor shall bear the excess costs, by any and
all crafts, for fitting the equipment into the space and the system designated. Where additional
labor or material is required to permit equipment submitted for substitution to function in an
approved manner, this shall be furnished and installed by the Contractor without additional cost
to the Owner.

B. No substitutions will be allowed for materials or equipment if three (3) or more manufacturers

are indicated No substitutions will be allowed if not submitted within 30 days af otiee to
proceed.

C. Anitem submitted for substitution does not constitute an "equal” unless appr
Architect has been given in writing.

cta all be

D. Equipment submitted for substitution shall be approved in writing b
accompanied by the following:
1. A sample of each item submitted for substitution shall a
requested by the Architect.
2. Aunit price quotation shall be provided with each item intend itution. This

substitute item. The Contractor shall also prouigle=a
payback to the Owner should the intended @

that which is specified.
3.  The Contractor shall reimburse the Owner f
Architect to review and process sup

E. Substitutions shall be approved in writ
shall be final.

1.14 WARRANTY

A. Warranty requirements for
herein.

additional’ services required by the

The determination of the Architect

B.
1.
2.
3.
4.
C. Il provide all labor and materials required to correct problems which develop

period due to defective materials of faulty workmanship. The labor and
work shall be provided at no additional cost to the Owner.

-month prior to the expiration of the warranty period, the Contractor shall correct
all defects covered by the warranty. This shall include tightening to original
ions of all bolted connections.

arranty certificates shall be made out to Owner and shall be delivered to the Architect at the
pletion of the installation.

F.  All equipment shall be guaranteed to be supported in such a way as to be free from
objectionable vibration and noise.

G. Additional warranty requirement shall be as indicated in the following sections of Division 16.
1.15 OPERATION AND MAINTENANCE MANUALS

A. The Contractor shall furnish operation and maintenance manuals for each electrical system and
for each piece of equipment. The complete manual, bound in hardback binders, or an
approved equivalent, shall be provided to the Architect. Provide Seven (7) copies of each
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manual. One (1) manual shall be furnished prior to the time that system or equipment tests are
performed, and the remaining manuals shall be furnished one (1) week before the final job visit
is made. The following identification shall be inscribed on the cover; the words "OPERATION
AND MAINTENANCE MANUAL", the name and location of the building, the name of the
Contractor, and the contract number.

B. The manual shall include the names, address, and the telephone numbers of each
Subcontractor installing equipment and systems, and of the local representatives for each item
of equipment and each system. The manual shall have a table of contents and be assembled
to conform to the table of contents with tab sheets placed before instructions covering each
subject. The instruction sheet shall be legible with large sheets of drawings fol
Manual shall include, but not limited to, the following:

System layout showing components.
Devices and controls.
Wiring and control diagrams showing operation and control of each

Installation instructions.
Maintenance and overhaul instructions.
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. Safety precautions, diagrams and illustrations.
10. Test procedures.
11. Performance data.
12. Parts list.

C. The parts list for equipment shall indicatg

A. Job Visits by the Architect:
1. Periodic visits to the j
compliance with the co

Such visits sh

rchitect are for the express purpose of verifying
ocuments.

ed as construction supervision. Neither shall such visits be
t responsible for providing a safe place for the

the work by the Contractor or the Contractor's employees or the safety of
Contractor or his Subcontractors.

ovide labor and materials required for the installation and

of temporary lighting and required power sources for the Contractor’s

ide the building or construction site and for pedestrian walkways during the
struction.

afely performed. Special attention shall be given to adequately lighting stairs,
ers, pedestrian walkways, floor openings, etc. Walkway lights shall be controlled by a
h within the building or construction site.

Power shall be on and all lighting shall be in operation before painting work commences.

ted Operating Instructions:

1. Operating instructions shall be provided by the Contractor at the conclusion of the project
for each system and each principal piece of equipment for the use of operating and
maintenance personnel. The operating instructions shall include wiring and control
diagrams showing the entire system, including, but not limited to, equipment, devices, and
control sequences. All operating instruction shall be approved by the Architect.

2. Operating instructions shall be typewritten or engraved and shall be framed under glass or

in approved laminated plastic and posted adjacent to each principal piece of equipment

and shall include such instructions as start up, proper adjustment, operation, lubrication,
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shutdown, safety-precautions, procedure in the event of equipment failure, and any other
necessary items of instructions as recommended by the manufacturer of unit.

3. Operating instructions exposed to the weather shall be made of weather-resisting
materials or shall be suitably enclosed to be weather protected. Operating instructions
shall not face when exposed to sunlight and shall be secured to prevent easy removal or
peeling.

1.17 TRAINING

A.

1.18 DELIVERY AND STORAGE

A.

User staff and maintenance personnel shall be thoroughly trained (minimum four (4)-hours) in
the use of each system or major piece of equipment installed. This training shall DesRioVi

part of the Contractors bid to supply the system or equipment. Additional trai
shall be as specified in the subsequent sections of Division 16.

weather and accidental damage. Plastic conduit shall be stored
locations not subject to direct sunrays or excessive heat. Cables
handled carefully to avoid damage to the outer coveriagpar insulation @addtdamage from

with a new item. The decisions by the Architec , shall be final.
END OE 10
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SECTION 26 0519
BUILDING WIRES AND CABLE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Wire and cable for 600 volts and less.

B. Wiring connectors and connections.
1.02 RELATED SECTIONS

A. Section 02315 - Excavation.

B. Section 02316 - Fill and Backfill: Bedding and backfilling.

C. Section 02317 - Trenching for Site Utilities: Excavating, bedding, and

D. Section 26 05 53 — Identification for Electrical Systems.
1.03 REFERENCES

A. NECA 1 - Standard Practices for Good Workmanship in Elec
Electrical Contractors Association; 2010.

B. NETA STD ATS - Acceptance Testlng SpeC|f|cat|ons for EIectrlcaI

C. NFPA 70 - National Electncal Code; National Fitg
1.04 SUBMITTALS

A. See Section 01300 - Administrative Requi

B. Product Data: Provide for each cable

C. Test Reports: Indicate procedures a

D. Design Data: Indicate voltage
substituted for copper cond

E. Manufacturer's Installation . Indicate application conditions and limitations of use
st|pulated by product testing a

F. ents: Rec ctual locations of components and circuits.

A. ts of NFPA 70

B. : Company specializing in manufacturing the Products specified in

ree years documented experience and with service facilities within
of Project.

UIREMENTS
Concealed Dry Interior Locations: Use only building wire in raceway.
osed Dry Interior Locations: Use only building wire in raceway.
Above Accessible Ceilings: Use only building wire in raceway.
Wet or Damp Interior Locations: Use only building wire in raceway.

moow

Exterior Locations: Use only building wire in raceway, direct burial cable, or service-entrance
cable.

m

Underground Installations: Use only building wire in raceway, direct burial cable, or service-
entrance cable.

G. Use solid conductor for feeders and branch circuits 10 AWG and smaller.
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Use stranded conductors for control circuits.

Use conductor not smaller than 12 AWG for power and lighting circuits.

Use conductor not smaller than 16 AWG for control circuits.

Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet (25 m).
Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet (60 m).
Conductor sizes are based on copper unless indicated as aluminum or "AL".

If aluminum conductor is substituted for copper conductor, size to match circuit requirements for
conductor ampacity and voltage drop.

2.02 BUILDING WIRE
Description: Single conductor insulated wire.

zzr Ao x

>

B. Conductor: Copper.
1. For Sizes Smaller Than 4 AWG: Copper.
2. For Sizes 4 AWG and Larger: Copper or Aluminum.

C. Insulation Voltage Rating: 600 volts.

D. Insulation: NFPA 70, Type THHN/THWN or Type XHHW.
1. For Feeders and Branch Circuits Smaller Than 4 AWG: Type
2. For Feeders and Branch Circuits Larger Than and larger:

WN or XHHW.

E. Insulation: Thermoplastic material rated 75 de
2.03 SERVICE ENTRANCE CABLE
A. Description: NFPA 70, Type USE.

B. Conductor: Copper.
1. For Sizes Smaller Than 4 AWG:
2. For Sizes 4 AWG and Largép:

C. Insulation Voltage Rating:
D. Insulation: Type XHHW.
2.04 WIRING CONNECTORS

A. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA

B. Route wire and cable as required to meet project conditions.
1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination are indicated and routing is not shown, determine exact
routing and lengths required.
3. Include wire and cable of lengths required to install connected devices within 10 ft (3000
mm) of location shown.
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R.

B.
C.

Use wiring methods indicated.

Pull all conductors into raceway at same time.

Use suitable wire pulling lubricant for building wire 4 AWG and larger.
Protect exposed cable from damage.

Support cables above accessible ceiling, using plastic cable ties to support cables from
structure or ceiling suspension system. Do not rest cable on ceiling panels.

Use suitable cable fittings and connectors.

Neatly train and lace wiring inside boxes, equipment, and panelboards.

Clean conductor surfaces before installing lugs and connectors.

Make splices, taps, and terminations to carry full ampacity of conductors with D

D
temperature rise.
Terminate aluminum conductors with tin-plated aluminum-bodied cgaapres con prs only.
Fill with anti- oxidant compound before installing conductor.
Use suitable reducing connectors or mechanical connector ad ORAecting aluminum

conductors to copper conductors.

conductor.

Use solderless pressure connectors with insuldt : gepper conductor splices and
taps, 8 AWG and smaller.

Use insulated spring wire connectors
10 AWG and smaller.

e under provisions of Section 26 05 53. Identify each
other designation indicated.

Inspect and i rdance with NETA STD ATS, except Section 4.
Perfor

END OF SECTION
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SECTION 26 0526
GROUNDING AND BONDING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Grounding and bonding components.

B. Provide all components necessary to complete the grounding system(s) consisting of:
Existing metal underground water pipe.

Metal underground water pipe.

Metal frame of the building.

Steel water storage tank and supports.
Concrete-encased electrode.

Ground ring specified in Section 02590.
Existing metal underground gas piping system.
Metal underground gas piping system.

. Rod electrodes.

10. Plate electrodes.

1.02 RELATED SECTIONS
A. Section 02590 - Site Grounding.
B. Section 03200 - Concrete Reinforcement.
C. Section 03300 - Cast-in-Place Concrete.
D. Section 13100 - Lightning Protection.
1.03 REFERENCES

A. NETA STD ATS - Acceptance T
Equipment and Systems; Inter,

B. NFPA 70 - National Electri
1.04 PERFORMANCE REQUIREM
A. Grounding System i : ohms.

©OoNorwWNE

1.05 SUBMITTALS
A. See Section dministrative Requirements for submittals procedures.
B. r grounding electrodes and connections.
C. Test all resistance to ground.
D. tructions: Indicate application conditions and limitations of use stipulated by

ncy specified under Quality Assurance. Include instructions for storage,
, examination, preparation, and installation of product.

e’Documents: Record actual locations of components and grounding electrodes.
e of Compliance: Indicate approval of installation by authority having jurisdiction.

anufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Products: Listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicated.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Cooper Power Systems: www.cooperpower.com.
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B.
C.

Framatome Connectors International: www.fciconnect.com.
Lightning Master Corporation: www.lightningmaster.com.

2.02 ELECTRODES

A.

C.

Manufacturers:

1. Cooper Power Systems: www.cooperpower.com.

2. Framatome Connectors International: www.fciconnect.com.
3. Lightning Master Corporation: www.lightningmaster.com.
4. Substitutions: See Section 01600 - Product Requirements.

Rod Electrodes: Copper-clad steel.
1. Diameter: 3/4 inch (19 mm).
2. Length: 10 feet (3000 mm).

Foundation Electrodes: 3/0 AWG.

2.03 CONNECTORS AND ACCESSORIES

moow>

PART 3 EXECUTION
3.01 EXAMINATION
A.
B.
3.02 INSTALLATION

Mechanical Connectors: Bronze.

Exothermic Connections: Cadweld.

Wire: Stranded copper.

Grounding Electrode Conductor: Size to meet NFP

Grounding Well:

1. Well Pipe: 8inch (200 mm) by 24 inch (6
end.

2. Well Cover: Castiron with legend

Verify existing conditions prio
Verify that final backfill an peen completed before driving rod electrodes.

etal siding not attached to grounded structure; bond to ground.
ether reinforcing steel and metal accessories in pool and fountain structures.

und grid under access floors. Construct grid of 2 AWG bare copper wire installed on
4 inch centers both ways. Bond each access floor pedestal to grid.

nd together each metallic raceway, pipe, duct and other metal object entering space under
access floors. Bond to underfloor ground grid. Use 2 AWG bare copper conductor.

Provide isolated grounding conductor for circuits supplying electronic cash registers, personal
computers, and all other electronic equipment.

Provide grounding and bonding in patient care areas to meet requirements of NFPA 99 and
NFPA 70.

Equipment Grounding Conductor: Provide separate, insulated conductor within each feeder
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.
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M. Interface with site grounding system installed under Section 02590.
N. Interface with lightning protection system installed under Section 13100.
3.03 FIELD QUALITY CONTROL
A. Provide field inspection, testing, and adjusting in accordance with Section 01400.
B. Inspect and test in accordance with NETA STD ATS except Section 4.
C. Perform inspections and tests listed in NETA STD ATS, Section 7.13.
END OF SECTION
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SECTION 26 0529
HANGERS AND SUPPORTS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Conduit and equipment supports.
B. Anchors and fasteners.
1.02 REFERENCES

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting;
Electrical Contractors Association; 2010.

B. NFPA 70 - National Electrical Code; National Fire Protection Associatio 01
1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal

B. Product Data: Provide manufacturer’s catalog data for fasteni

C. Manufacturer's Instructions: Indicate application conditions and
product testing agency. Include instructions for storage, handling,
preparation, and installation of product.

1.04 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

se stipulated by
, examination,

B. Products: Listed and classified by testing fi
suitable for the purpose specified and i

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Thomas & Betts Corporation;
B. Threaded Rod Company:
2.02 MATERIALS

A. Hangers, Support
and type adeq to carry the loa
conduit.

le to the authority having jurisdiction as

edrod.com.

teners - General: Corrosion-resistant materials of size

d Masonry Walls: Use preset inserts.
Sheet Metal: Use sheet metal screws.
Wood Elements: Use wood screws.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install hangers and supports as required to adequately and securely support electrical system
components, in a neat and workmanlike manner, as specified in NECA 1.
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
2. Do not drill or cut structural members.
3. Obtain permission from Architect before drilling or cutting structural members.
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B. Rigidly weld support members or use hexagon-head bolts to present neat appearance with
adequate strength and rigidity. Use spring lock washers under all nuts.

C. Install surface-mounted cabinets and panelboards with minimum of four anchors.

D. Inwet and damp locations use steel channel supports to stand cabinets and panelboards 1
inch (25 mm) off wall.

E. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed
in hollow partitions.

END OF SECTION
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SECTION 26 0533
RACEWAYS, FITTINGS AND BOXES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Conduit, fittings and conduit bodies.
1.02 RELATED SECTIONS
A. Section 02582 - Underground Electrical Ducts and Manholes.

B. Section 07840 - Firestopping.
C. Section 26 05 26 - Grounding and Bonding.
D. Section 26 05 29 - Hangers and Supports for Electrical Systems.
E. Section 26 05 53 - Identification for Electrical Systems.
. @rau R

1.03 REFERENCES
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Electrical Contractors Association; 2010.

NECA 101 - Standard for Installing Steel Condui
Contractors Association; 2006.

F. NEMA FB 1 - Fittings, Cast Metal Bo
Tubing, and Cable; National Electrica

G. NEMA RN 1 - Polyvinyl Chlorid oated Galvanized Rigid Steel Conduit and
Intermediate Metal Conduit; i ufacturers Association; 2005.

H. NEMA TC 2 - Electrical P i ride (PVC) Tubing and Conduit; National Electrical
Manufacturers Association;

m

Manufacturers ciation; 2013.
J. NFPAT70-N lectrical Code; National Fire Protection Association; 2014.
1.04 SUBMITTALS

URANCE
onform to requirements of NFPA 70.

ducts: Listed and classified by testing firm acceptable to authority having jurisdiction as
suitable for purpose specified and shown.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept conduit on site. Inspect for damage.

B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

C. Protect PVC conduit from sunlight.
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PART 2 PRODUCTS
2.01 CONDUIT REQUIREMENTS

A.

B.

Conduit Size: Comply with NFPA 70.
1.  Minimum Size: 1/2 inch (13 mm) unless otherwise specified.

Underground Installations:
1. More than Five Feet (1.5 Meters) from Foundation Wall: Use thickwall non-metallic

conduit.

2. Within Five Feet (1.5 Meters) from Foundation Wall: Use thickwall nonmetallic conduit.

3. Inor Under Slab on Grade: Use rigid steel conduit, intermediate metal cog astic
coated conduit, thickwall non-metallic conduit, or thinwall non-metallic cgfjd

4.  Minimum Size: 3/4 inch (19 mm).

Outdoor Locations Above Grade: Use intermediate metal conduit.

In Slab Above Grade:

1. Use thickwall nonmetallic conduit.

2. Maximum Size Conduit in Slab: 3/4 inch (19 mm); 1/2 i condlits crossing
each other.

Wet and Damp Locations: Use thickwall nonmetallic conduit.

Dry Locations:
1. Concealed: Use electrical metallic tubing.
2. Exposed: Use intermediate metal condui

2.02 METAL CONDUIT

A.

203 P

B.

C

moow

Manufacturers:
1. Allied Tube & Conduit: www.allig
2. Beck Manufacturing, Inc: www.H

C COATED

XIBLE METAL CONDUIT

nufacturers:

. AFC Cable Systems, Inc: www.afcweb.com.

2. Electri-Flex Company: www.electriflex.com.

3. International Metal Hose: www.metalhose.com.
Description: Interlocked steel construction.

Fittings: NEMA FB 1.

2.05 LIQUIDTIGHT FLEXIBLE METAL CONDUIT

A.

Manufacturers:
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1. AFC Cable Systems, Inc: www.afcweb.com.
2. Electri-Flex Company: www.electriflex.com.
3. International Metal Hose: www.metalhose.com.

B. Description: Interlocked steel construction with PVC jacket.
C. Fittings: NEMA FB 1.
2.06 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit: www.alliedtube.com.
2. Beck Manufacturing, Inc: www.beckmfg.com.
3.  Wheatland Tube Company: www.wheatland.com.

B. Description: ANSI C80.3; galvanized tubing.
C. Fittings and Conduit Bodies: NEMA FB 1; steel or malleable iron compre nt
2.07 NONMETALLIC CONDUIT

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com.
2. Electri-Flex Company: www.electriflex.com.
3. International Metal Hose: www.metalhose.com.
4. Substitutions: See Product Requirements Sp

B. Description: NEMA TC 2; Schedule 40 PVC.
C. Fittings and Conduit Bodies: NEMA TC 3.
2.08 NONMETALLIC TUBING

A. Manufacturers:
1. Beck Manufacturing, Inc: www.k
2. Cantex, Inc: www.cantexi
3. Lamson & Sessions (C
4. Substitutions See Pr

B. Description' NEMA TC 2.
C. .

and Equipment Supporting Boxes: Rated for weight of equipment supported;
lude 1/2 inch (13 mm) male fixture studs where required.
rete Ceiling Boxes: Concrete type.

Nonmetallic Outlet Boxes: NEMA OS 2.

st Boxes: NEMA FB 1, Type FD, cast feralloy. Provide gasketed cover by box
manufacturer. Provide threaded hubs.

D. Wall Plates for Finished Areas: As specified in Section 26 02726.
2.11 FLOOR BOXES
A. Floor Boxes: NEMA OS 1, fully adjustable, 1-1/2 inches (38 mm) deep.
B. Material: Cast metal.
C. Shape: Octagonal.
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D. Service Fittings: As specified in Section 26 2726.
2.12 PULL AND JUNCTION BOXES
A. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
B. Hinged Enclosures: As specified in Section 26 0533.
C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction
box:

1. Material: Galvanized cast iron.
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel coverscrews.

D. In-Ground Cast Metal Box: NEMA 250, Type 6, outside or inside flanged, recg
for flush mounting:
1. Material: Galvanized cast iron or Cast aluminum.
2. Cover: Smooth cover with neoprene gasket and stainless steel co
3. Cover Legend: "ELECTRIC".

E. Fiberglass Handholes: Die molded glass fiber hand holes:
1. Cable Entrance: Pre-cut 6 x 6 inch (150 x 150 mm) cab
each side.
2. Cover: Glass fiber weatherproof cover with nonskid finish.

2.13 CABINETS AND ENCLOSURES

A. Manufacturers:
1. Cooper B-Line: www.bline.com.
2. Qube Corporation: www.qubeinc.com.
3. Robroy Industries: www.robroy.cog

2.14 HINGED COVER ENCLOSURES
A. Construction: NEMA 250, Type 1 ste@henclosure.
B. Covers: Continuous hinge, h

cre

ente®pottom of

C. Provide interior plywood p i inal blocks and electrical components; finish
with white enamel.

D. Enclosure Finish: tandard enamel.

2.15 CABINETS
A.
B inch (19 mm) thick plywood backboard for mounting terminal blocks.
C. or surface type with concealed trim clamps, door with concealed hinge, and
match branch circuit panelboard.
D.

parriers to form separate compartments wiring of different systems and voltages.
ccessory feet for free-standing equipment.

Allen-Bradley/Rockwell Automation: www.ab.com.
2. Cooper Bussmann: www.bussmann.com.
3.  WECO Electrical Connectors Inc: www.weco.ca.
B. Terminal Blocks: NEMA ICS 4.

C. Power Terminals: Unit construction type with closed back and tubular pressure screw
connectors, rated 600 volts.

D. Signal and Control Terminals: Modular construction type, suitable for channel mounting, with
tubular pressure screw connectors, rated 300 volts.
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E. Provide ground bus terminal block, with each connector bonded to enclosure.
2.17 ACCESSORIES

A. Plastic Raceway: Plastic channel with hinged or snap-on cover.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify routing and termination locations of conduit prior to rough-in.

C. Conduit routing is shown on drawings in approximate locations unless dimensig te as
required to complete wiring system.

D. Verify locations of floor boxes and outlets in offices and work areas prior to rot
3.02 INSTALLATION
A. Install conduit securely, in a neat and workmanlike manner, as sp

B. Install steel conduit as specified in NECA 101.

C. Install nonmetallic conduit in accordance with manufacturer's i

D. Arrange supports to prevent misalignment during wiring installation

E. Support conduit using coated steel or malleable iro le hangers, clevis
hangers, and split hangers.

F.  Group related conduits; support using conduit using steel channel,
provide space on each for 25 percent additional ¢

G. Fasten conduit supports to building str

H. Do not support conduit with wire or pg
supports.

l. Do not attach conduit to ceili

J.

K.

L.

M.

N.

O.

P. clearance between conduit and surfaces with temperatures

jrees F (40 degrees C).
using saw or pipecutter; de-burr cut ends.

D O

8houlder of fittings; fasten securely.

low joint to cure for 20 minutes, minimum.

se conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and wet
ations, and to cast boxes.

U. Install no more than equivalent of three 90 degree bends between boxes. Use conduit bodies
to make sharp changes in direction, as around beams. Use hydraulic one shot bender to
fabricate or factory elbows for bends in metal conduit larger than 2 inch (50 mm) size.

V. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.

W. Provide suitable fittings to accommodate expansion and deflection where conduit crosses
seismic, control, and expansion joints.
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X. Provide suitable pull string in each empty conduit except sleeves and nipples.

<

Use suitable caps to protect installed conduit against entrance of dirt and moisture.
Z. Ground and bond conduit under provisions of Section 26 0526.

AA. Identify conduit under provisions of Section 26 0553.

AB. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

AC. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,
equipment connections, and as required by NFPA 70.

AD. Coordinate installation of outlet boxes for equipment connected under Section

AE. Set wall mounted boxes at elevations to accommodate mounting heights indi

AF. Electrical boxes are shown on Drawings in approximate locations unless dim@

1. Adjust box locations up to 10 feet (3 m) if required to accommodat
AG. Orient boxes to accommodate wiring devices oriented as specifiedd
AH. Maintain headroom and present neat mechanical appearance.
Al. Install pull boxes and junction boxes above accessible ceiling ed areas only.

AJ. Inaccessible Ceiling Areas: Install outlet and junction boxes no m@ ches (150 mm)

from ceiling access panel or from removable recessed

AK. Install boxes to preserve fire resistance rating of
and methods specified in Section 07840.

AL. Coordinate mounting heights and locations of ou
backsplashes.

AM. Locate outlet boxes to allow luminaireg

box where more than one device is mounted together. Do not use sectional box.
Use gang box with plaster ring for single device outlets.
AZ.

BA. Use cast floor boxes for installations in slab on grade; formed steel boxes are acceptable for
other installations.

cast outlet box in exterior locations exposed to the weather and wet locations.

BB. Set floor boxes level.

BC. Large Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal
box in other locations.

BD. Clean electrical parts to remove conductive and harmful materials.
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BE. Remove dirt and debris from enclosure.
BF. Clean finishes and touch up damage.
3.03 ADJUSTING
A. Adjust floor boxes flush with finish flooring material.
B. Adjust flush-mounting outlets to make front flush with finished wall material.
C. Install knockout closures in unused box openings.
3.04 CLEANING
Clean interior of boxes to remove dust, debris, and other material.
Clean exposed surfaces and restore finish.
Clean electrical parts to remove conductive and harmful materials.
Remove dirt and debris from enclosure.

moow>

Clean finishes and touch up damage.
END OF SECTION
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SECTION 26 0534
OUTLET, PULL AND JUNCTION BOXES

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Provisions of Section 26 05 10, "General Electrical Requirements".
1.02 REFERENCES

A. National Electrical Manufacturers Association.

B. American Society for Testing and Materials.

C. National Electrical Code
1. Division 2 Section "Underground Ducts and Ultility Structures”
manholes, and underground utility construction.
2. Division 7 Section "Through-Penetration Firestop Systems"
installation at penetrations through walls, ceilings, and oth
3. Division 26 Section "General Electrical Requireme
identification products.

1.03 SUMMARY
A. Outlet Boxes.
B. Pull Boxes.
C. Junction Boxes.

D. Floor Boxes.
1.04 WARRANTY:

A. Warranty shall comply with the pIo Section 26 05 10, "General Electrical
Requirements".

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. The size of each o
and conduits ent

let or jun box shall be determined by the number and sizes of wires
the box b all be not less than 4-inch square and 2-1/8-inches deep

r exterior use shall be lug type "Bell" boxes "250L" through "254L",
type, as applicable or equal.

@ composition boxes shall not be permitted.

unication Outlets: Voice and data wall outlet boxes shall be 4-11/16-inch square by
deep metal boxes, with plaster ring.

utlet boxes for hazardous locations (Class I, Groups A, B, C, and D; and Class Il, groups D, F
G) shall be in accordance with U.L. 886.

H. All exterior pull boxes, plates, fittings, etc., mounted below 10 feet — 0 inch in height shall be
fitted with rustproof, tamperproof screws. Provide Owner with two (2) screw drivers (or
wrenches) to fit special screws. Screws shall be Spanner, Key Slot, or Rosette.

I.  Boxes in concrete shall be of the type to allow placing of conduit without displacing reinforcing
bars and shall be type approved for concrete use. Boxes installed in poured concrete shall be
packed with approved material to prevent concrete entering box. Do not use paper for such
packing.
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J.

Floor boxes shall be Walker Box Resource RFB or equal, no known equal series with brass

plates and brass carpet flanges for carpeted areas.

PART 3 EXECUTION
3.01 INSTALLATION

A.

B.

Outlet boxes shall be securely and independently fastened to the structure and in concealed
work shall be supported flush with finished surface of walls or ceiling.

Bar hangers fitted with fixture studs shall be used to support and outlet boxes in stud partitions
and in furred or plastered ceilings.

Fasteners shall be machine screws, nut and lock washers in metal, wood s

Label outside of box to identify panel and circuit numbers. Use indelible ma
type, for boxes above ceilings or in concealed locations.

Fire alarm boxes shall be painted red.
END OF SECTION
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SECTION 26 0553
ELECTRICAL IDENTIFICATION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Nameplates and labels.
B. Wire and cable markers.

C. Conduit markers.

D. Field-painted identification of conduit.
1.02 RELATED SECTIONS

A. Section 09900 - Paints and Coatings.
1.03 REFERENCES

A. NFPA 70 - National Electrical Code; National Fire Protection A
1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements for

B. Product Data: Provide catalog data for nameplate

C. Manufacturer's Instructions: Indicate applicatio
product testing agency specified under Quality AS
handling, protection, examination, prepaLatiomand

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70

. fde instructions for storage,
allation of product.

A. See Section 01600 - Product
PART 2 PRODUCTS
2.01 NAMEPLATES

4'inch (6 mm) letters for identifying grouped equipment and loads.

mbossed adhesive tape, with 3/16 inch (5 mm) white letters on black background.
Use only for identification of individual wall switches and receptacles, and control device
ations.

2.02 WIRE'MARKERS
A. Description: Cloth, tape, split sleeve, or tubing type wire markers.

B. Locations: Each conductor at panelboard gutters, pull boxes, outlet boxes, junction boxes, and
at each load connection.

C. Legend:
1. Power and Lighting Circuits: Branch circuit or feeder number indicated on drawings.
2. Control Circuits: Control wire number indicated on schematic and interconnection
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diagrams on drawings.
2.03 CONDUIT MARKERS
A. Location: Furnish markers for each conduit longer than 6 feet (2 m).
B. Spacing: 20 feet (6 m) on center.

C. Color:
1. 480 Volt System: Orange.
2. 208 Volt System: Black.
3. Fire Alarm System: Red.
4. Telephone System: Blue.

D. Legend:
1. 480 Volt System: Orange.
2. 208 Volt System: Black.
3. Fire Alarm System: Red.
4. Telephone System: Blue.

2.04 UNDERGROUND WARNING TAPE
A. Description: 4 inch (100 mm) wide plastic tape, detectable type @ with suitable
warning legend describing buried electrical lines.
PART 3 EXECUTION
3.01 PREPARATION
A. Degrease and clean surfaces to receive hamepl a
3.02 INSTALLATION
A. Install nameplates and labels parallel
B. Secure nameplates to equipmentfro

C. Secure nameplates to inside
locations.

nder provisions of Division 1.
onduit longer than 6 feet (2 m).
ter.

END OF SECTION
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SECTION 26 0573
OVERCURRENT PROTECTIVE DEVICES
PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. The provisions of Section 26 05 10," General Electrical Requirements" and Section 26 27 26,
"Wiring Devices".

1.02 REFERENCES
A. National Electrical Manufacturer Association FU 1.
B. National Electrical Code.

1.03 SUMMARY

Circuit breakers (each type and style).

Circuit breaker handle padlock assembly.

Fuses (each type and style).

Disconnect switches (each type and size).

moow»

. Enclosures (each type and style).
1.04 WARRANTY

A. Warranty shall comply with the provisionsg® pn 26 05 10, "General Electrical
Requirements".

PART 2 PRODUCTS
2.01 CIRCUIT BREAKERS
A. Circuit breakers for panelboards, dis

oards, distribution switchboards, and main
oduct of the same manufacturer as the

pution pane

B. Circuit breakers for panelb
and dual, quad or tandem
faceplates, enclosur

istribution panelboards shall be bolt-on type. Handle ties
rs are not acceptable. Mounting hardware, accessories,
provided as required. Each and every circuit breaker shall
achment. This attachment shall allow the circuit breaker
either the "ON" or "OFF" position. Circuit breakers for distribution
in service equipment shall be as specified in Section 26 24 16,

Contacts shall be of high pressure butt-type and shall be made of a silver
chutes shall be provided. Automatic thermal and magnetic tripping devices
each pole for the breaker. The thermal device shall provide time delay
erloads and the magnetic device shall provide instantaneous tripping on short
Circuit breakers with frame sizes above 100 amperes shall have an instantaneous-
trip adjustment of ten times the circuit breaker's continuous amp rating (unless
otherwise indicated). These adjustments shall be accessible from the front of the breaker.

uit breakers used for switching lighting loads directly shall be approved Type "SW".
E. Circuit breakers used to control motor loads directly shall be approved Type "HACR".

F. Short circuit interrupting capacity shall be as indicated on the plans and shall in no case be less
than 10,000 amps symmetrical at 208/120 volt.

G. Circuit breakers provided for installation in existing switchboards or panelboards shall be of the
same manufacturer as the existing switchboards or panelboards. The minimum A.l.C. shall not
be less than that of the lowest rated device in the existing switchboard or panelboard.

2.02 FUSES:
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A. Fuse identification labels, showing size and type installed, shall be placed inside the cover of
each switch or fused circuit breaker.

B. All fuses shall be of one (1) manufacturer unless otherwise noted to ensure selective operation
of protective devices.

C. Fuses shall be as manufactured by Bussmann, Gould-Shawmut, or Brush unless otherwise
indicated.

D. Fuses shall be of the following type:

1. Fuses 601 A through 6000 A serving all type of loads shall be U.L. Class L, type KRP-C.

2.  Fuses installed in safety switches at motor locations shall be 600 V, FRS Qg

3. Fuses 1/10 A through 600 A shall be U.L. Class RK1; 600V, LPS-
unless otherwise noted.

E. Spare fuses shall be provided in the amount of 20 percent of each size

shall be neatly enclosed in a suitable cabinet or cabinets.
2.03 DISCONNECT SWITCHES:
A. The disconnect switches shall be heavy duty 240 volt type, €
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C. Provide fuses as specified in this secti
visible without removing fuse.

D. Provide a nameplate on each swi
Nameplate shall indicate load

E. Submit data on switches
distribution panelboards, wh

PART 3 EXECUTION
3.01 INSTALLATION

hes are an assembled part.

all be torque-tightened to manufacturer’s specifications.

tandard cable to fit connector shall not be permitted. Appropriate
rovided for multiple cable connections.

switches in locations shown on plans. Test switches a minimum of three (3)
ect operation.

B. Clipping of wires fro
connecti ice shall

circuit breaker shall be tested under load a minimum of three (3) times.
END OF SECTION
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SECTION 26 2726
WIRING DEVICES
PART 1 GENERAL
1.01 SECTION INCLUDES
Wall switches.
Wall dimmers.
Receptacles.

. Device plates and decorative box covers.
. Floor box service fittings.
. Access floor boxes.
1.02 RELATED SECTIONS \
A.

mmooOw >

Section 26 05 33 — Raceway and Boxes for Electrical Systems.
1.03 REFERENCES

A. NECA 1 - Standard Practices for Good Workmanship in Electrica
Electrical Contractors Association; 2010.

B. NEMA WD 1 - General Color Requirements for Wi
Manufacturers Association; 2002 (R 2008).

C. NEMA WD 6 - Wiring Device -- Dimensional Re
Association; 2002.

D. NFPA 70 - National Electrical Code; N
1.04 SUBMITTALS
A. See Section 01300 - Administr

B. Product Data: Provide ma ipformation showing dimensions, colors, and
configurations.

C.

A. Wall Switches: Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6
and WD 1.

1. Body and Handle: White plastic with toggle handle.
2. Indicator Light: Light handle type switch.
3. Locator Light: Lighted handle type switch; red color handle.
4. Ratings:
a. Voltage: 120 - 277 volts, AC.
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b. Current: 20 amperes.
B. Switch Types: Single pole, double pole, 3-way, 4-way, pilot gang, and locator.
2.03 WALL DIMMERS
A. Wall Dimmers: Semiconductor dimmer for incandescent lamps, Type as indicated on drawings,
complying with NEMA WD 6 and WD 1.
1. Body and Handle: White plastic with linear slide.
2.  Voltage: 120 volts.
3.  Power Rating: Match load shown on drawings; 600 watts minimum.
B. Accessory Wall Switches: Match dimmer appearance.
2.04 RECEPTACLES
A. Receptacles: Heavy duty, industrial type, complying with NEMA WD 6

1. Device Body: White plastic — Normal power, Red plastic — Emerge oW
2. Configuration: NEMA WD 6, type as specified and indicated

Convenience Receptacles: Type 5 - 20.

Single Convenience Receptacles.
Duplex Convenience Receptacles.

GFCI Receptacles: Convenience receptacle with in
regulatory requirements.

2.05 WALL PLATES

moow

uit interrupter to meet

o0 W

A.

ommunication Outlets:
. Brass.
iguration: 2-1/8 inch (54 mm) x 1 inch (25 mm) combination threaded opening.

edestal Combination Fittings:
Housing: Satin aluminum.
2. Device Plate: Stainless steel.

3. Configuration: One duplex convenience receptacle with one bushed opening, 1 inch
(25mm) inside diameter.

F. Flush Cover Combination Fittings:
1. Material: Brass.

2. Configuration: Duplex flap opening with 2-1/8 inch (54 mm) x 1 inch (25 mm) combination
threaded opening.
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G. Protective Ring: Brass finish.
H. Split Nozzles: Brass finish.
I.  Carpet Rings: Brass.

2.07 ACCESS FLOOR BOXES

A. Manufacturers:
1. Arc-Co./Division of Arcade Technology: www.arc-co.com.
2. Unity Manufacturing: www.unitymfg.com.

Floor Boxes: As specified in Section 26 0534.

C. Access Floor Boxes: Sheet metal box suitable for mounting in access floor
1. Size: 4x4.

2. Cover: Impact resistant plastic with grey enamel finish.

3. Convenience Receptacle: One with isolated ground.

4. Communications Receptacle: modular jack.

Data Receptacle: One.

PART 3 EXECUTION
3.01 EXAMINATION

Verify that outlet boxes are installed at proper height
Verify that wall openings are neatly cut and will bg gtely covered by wall plates.
Verify that floor boxes are adjusted properly.

Verify that branch circuit wiring installation j , tested, and ready for connection to
wiring devices.

E. Verify that openings in access floor a
3.02 PREPARATION

A. Provide extension rings to brj

B. Clean debris from outlet b
3.03 INSTALLATION

A. Install securely, in

w

S

o0 w»

B. Install devices
C. Install switc
D. Install wadiséli ieve full rating specified and indicated after derating for ganging as

iring devices by wrapping conductor around screw terminal.
se jumbo size plates for outlets installed in masonry walls.

tall galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above
accessible ceilings, and on surface mounted outlets.

L. Install protective rings on active flush cover service fittings.
3.04 INTERFACE WITH OTHER PRODUCTS

A. Coordinate locations of outlet boxes provided under Section 26 0534 to obtain mounting
heights specified and indicated on drawings.

B. Install wall switch 48 inches (1.2 m) above finished floor.
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©mMmo o

3.05 FIELD QUALITY CONTROL

3.06 A
A. Adjust devices and wall plates to be f
3.07 CLEANING
A. Clean exposed surfaces t

Gmmoow»

Install convenience receptacle 18 inches (450 mm) above finished floor.
Install convenience receptacle 6 inches (150 mm) above counter.

Install dimmer 48 inches (1.2 m) above finished floor.

Install telephone jack 18 inches (450 mm) above finished floor.

Install telephone jack for side-reach wall telephone to position top of telephone at 54 inches
(1.4 m) above finished floor.

Install telephone jack for forward-reach wall telephone to position top of telephone at 48 inches
(1.2 m) above finished floor.

Coordinate installation of access floor boxes with access floor system provide
10270.

Coordinate the installation of wiring devices with underfloor duct servic ing
Section 26 0534.

Perform field inspection and testing in accordance with Sectia
Inspect each wiring device for defects.

Verify that each receptacle device is energized.
Test each receptacle device for proper polarity

JUSTING

D OF SECTION
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SECTION 26 2813
FUSES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fuses.
B. Spare fuse cabinet.
1.02 REFERENCES

A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers
2012.

B. NFPA 70 - National Electrical Code; National Fire Protection Associatio
1.03 SUBMITTALS
A. See Section 01300 - Administrative Requirements, for submittal

01

B. Product Data: Provide data sheets showing electrical charac
curves.

1.04 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

ing tie-current

B. Manufacturer Qualifications: Company specializ
this section with minimum three years documer
100 miles (160 km) of Project.

C. Products Listed and classmed by testig

facturing the products specified in
and with service facilities within

e to the authority having jurisdiction as

1.05 MAINTENANCE MATERIALS
A. See Section 01600 - Product uire
B. Furnish two fuse pullers.

ditional provisions.

C. Furnish three of each size a fuse installed.
PART 2 PRODUCTS
2.01 MANUFACTURER

A. Cooper Bus : .bussmann.com.

ferrazshawmut.com.

ice Switches: Class RK1 (time delay).

E ower Load Feeder Switches Larger than 600 amperes: Class L (time delay).
F wer Load Feeder Switches: Class RK1 (time delay).

G. Motor Load Feeder Switches: Class RK1 (time delay).
H

I

J

K

Lighting Load Feeder Switches Larger than 600 amperes: Class L time delay.
Lighting Load Feeder Switches: Class RK1 (time delay).
Other Feeder Switches Larger than 600 amperes: L time delay; L fast-acting.
Other Feeder Switches: Class RK1 (time delay).
L. General Purpose Branch Circuits: Class RK1 (time delay).
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M. Motor Branch Circuits: Class L time delay.
N. Lighting Branch Circuits: Class G.
2.03 SPARE FUSE CABINET

A. Description: Wall-mounted sheet metal cabinet with shelves, suitably sized to store spare fuses
and fuse pullers specified.

B. Doors: Hinged, with hasp for padlock.
C. Finish: Prime finish for field painting.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install fuses with label oriented such that manufacturer, type, and size arg ea
B. Install spare fuse cabinet where indicated.
END OF SECTION
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SECTION 26 2816
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Fusible switches.

B. Nonfusible switches.
1.02 RELATED SECTIONS

A. Section 26 28 13 - Fuses.
1.03 REFERENCES

A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufa
2012.

B. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipme

IS F

hes
Maximum); National Electrical Manufacturers Association; 20

C. NETA STD ATS - Acceptance Testing Specifications for ElectriC@hB@Wer Di
Equipment and Systems; International Electrical Testing Associati@ 00

D. NFPA 70 - National Electrical Code; National Fire Prg jon Associa 014.

1.04 SUBMITTALS
A. See Section 01300 - Administrative Requireme
B. Product Data: Provide switch ratings and en

ibution

C. Project Record Documents: Record a
1.05 QUALITY ASSURANCE

A. Conform to requirements of NF

B. Manufacturer Qualifications;

C. Products: Listed
suitable for the ose specified a

.geindustrial.com.
juared.com.

itch Assemblies: NEMA KS 1, Type HD enclosed load interrupter knife switch.
Externally operable handle interlocked to prevent opening front cover with switch in ON
position.

v Handle lockable in OFF position.

3. Fuse clips: Designed to accommodate NEMA FU1, Class R fuses.

B. Nonfusible Switch Assemblies: NEMA KS 1, Type HD enclosed load interrupter knife switch.
1. Externally operable handle interlocked to prevent opening front cover with switch in ON
position.
2. Handle lockable in OFF position.
C. Enclosures: NEMA KS 1.
1. Interior Dry Locations: Type 1.
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2. Exterior Locations: Type 3R.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install fuses in fusible disconnect switches.

C. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size
installed.

3.02 FIELD QUALITY CONTROL
A. Perform field inspection, testing, and adjusting in accordance with Section 0240
B. Inspect and test in accordance with NETA STD ATS, except Section 4.
C. Perform inspections and tests listed in NETA STD ATS, Section 7.5.
END OF SECTION
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SECTION 31 1000
SITE CLEARING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Clearing and protection of vegetation.
B. Removal of existing debris.
1.02 RELATED REQUIREMENTS
A. Section 01 5713 - Temporary Erosion Control.

B. Section 01 7000 - Execution Requirements: Project conditions; protection o
survey control points, and existing construction to remain; reinstallation of re

C. Section 31 2200 - Grading: Fill material for filling holes, pits, and excava
result of removal operations.

D. Section 31 2323 - Fill and Backfill: Filling holes, pits, and exca ate a result of
removal operations.

PART 2 PRODUCTS][]
2.01 MATERIALS

A. Fill Material: As specified in Section 31 2200 - Gr;
PART 3 EXECUTION

3.01 SITE CLEARING
A. Comply with other requirements specifi

not use water if that will result in ice,
sewers, or other pollution.

3.02 VEGETATION
A. Do not remove or damage i e limits indicated on drawings.

B. Install substantial, highly visib
vegetation to remai
1.  Atvegetati

moval limits.

tion must be removed but no construction will occur other than pervious
paving, remove vegéfation with minimum disturbance of the subsoil.

Removed:
rush, or'shred vegetation for mulching, composting, or other purposes;
ould be given to on-site uses.

marketable; if not, treat as specified for other vegetation removed; remove

USe on site if possible; otherwise sell if marketable, and if not, treat as specified
other vegetation removed.

n: If vegetation outside removal limits or within specified protective fences is
damaged or destroyed due to subsequent construction operations, replace at no cost to Owner.

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.
END OF SECTION
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SECTION 31 2200
GRADING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Removal of topsoil and subsoil.
B. Cutting, grading, filling and rough contouring the site.
C. Finish Grading.
1.02 RELATED REQUIREMENTS
A. Section 01 5713 - Temporary Erosion Control.
B. Section 01 4500 - Quality Control: Testing fill compaction.
C. Section 31 1000 - Site Clearing.
D. Section 31 2316 - Excavation.
E. Section 31 2323 - Fill and Backfill.
1.03 REFERENCE STANDARDS

A. ANSI/ASTM D1557 - Test Methods for Moisture-Density Relations 0 nd Soil-Aggregate
Mixtures Using 10-lb Rammer and 18-inch Drop;

B. CBC - 2007 California Building Code, based on
California Amendments.

1.04 SUBMITTALS
A. See Section 01 3000 - "Submittals", fo$
B. Samples: Submit 10-Ib sample of eaq
1.05 PROJECT RECORD DOCUMENT

A. Accurately record actual lo ns of gtilifie
inverts, and slope gradient

ational Building Code (IBC), with

type of fill @itesting laboratory, in air-tight containers.

aining, by horizontal dimensions, elevations or

PART 2 PRODUCTS
2.01 PERFORMANCE IREMENTS

A. Verify site conditions.

B. Verify that survey benchmark and intended elevations for the work are as indicated.
3.02 PREPARATION

A. ldentify required lines, levels, contours and datum.

B. Identify known underground, above ground, and aerial utilities. Stake and flag locations.

C. Notify utility company to remove, rebuild and relocate utilities.
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D. Protect above and below grade utilities which are to remain.

E. Protect bench marks, existing structures, sidewalks, paving and curbs from excavation
equipment and vehicular traffic.

3.03 CLEARING AND GRUBBING

A. Debris from the demolition of the existing structures, grasses, weeds, brush, trees and other
deleterious materials shall be removed from the proposed building, exterior hardscape and
pavement areas and areas to receive structural fill before grading is performed. Any organic
material and miscellaneous/demolition debris shall be legally disposed of off site. highly
organic soils encountered shall be stripped and stockpiled for use on finished g

shall be completely removed, ensuring that 95 percent or more of the r
extracted.

B. Man-made objects encountered (i.e., septic tanks, leach lines, irrig
utilities, old foundations, construction debris, etc.) shall be over,
site, and legally disposed of off site. Cesspools or seepage pi
abandoned and capped according to directions and supervision 8
Department of Health, the State of California, and/or the appropriat8
procedures which has jurisdiction over them before fj gd/or paveme
If no procedures are required by the Health Depag
are more stringent, the cesspool or seepage pi plimped free of any liquid and filled with
a low strength sand/cement slurry to an elevatio
The upper 5.0 feet of the cesspool or seepa
with a properly compacted fill material.
surveyed and plotted on the final "As

C. Wells, if encountered, shall be a
of the San Bernardino County
appropriate governmental
and/or pavement is place

3.04 TESTING AND INSPECTION

representative i der to verify that ¥ie grading is being performed in accordance with the

j ifd The minimum acceptable degree of compaction shall be 90 percent of
i as obtained by the ASTM D1557 test method. Where testing

, additional compaction effort shall be applied until retesting
ction.

indicate work does not meet specified requirements, remove work, replace and retest at
Owner.

END OF SECTION
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SECTION 31 2316
EXCAVATION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Excavating for footings, slabs-on-grade, and site structures.

B. Trenching for utilities outside the building to utility main connections.
1.02 RELATED REQUIREMENTS

A. Section 01 5713 - Temporary Erosion Control: Slope protection and erosion cQ

B. Section 01 7000 - Execution Requirements: Project conditions; protection o
survey control points, and existing construction to remain; reinstallation of re
temporary bracing and shoring. General requirements for dewatering of
control.

Section 31 1000 - Site Clearing: Vegetation and existing debris &
Section 31 2200 - Grading: Soil removal from surface of site.
E. Section 31 2323 - Fill and Backfill: Fill materials, filling, and comp

o0

PART 2 PRODUCTS
-- NOT APPLICABLE --

PART 3 EXECUTION
3.01 PREPARATION
A. Identify required lines, levels, c
B. Locate, identify, and protect

C. Grade top perimeter of ex prevent surface water from draining into excavation.
Provide temporary means an ods, as required, to maintain surface water diversion until

3.02 EXCAVATING
A. Excavate to date new structures and construction operations.

vide for visual inspection of load-bearing excavated surfaces by Architect before placement
of foundations.

3.04 PROTECTION
A. Divert surface flow from rains or water discharges from the excavation.

B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.

C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as
to maintain foundation subgrade in satisfactory, undisturbed condition.
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D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.

E. Keep excavations free of standing water and completely free of water during concrete
placement.

END OF SECTION
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SECTION 31 2323
FILL AND BACKFILL
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for site grading and footings, slabs-on-grade, and site
structures.

B. Backfilling and compacting for utilities outside the building to utility main connections.
C. Filling holes, pits, and excavations generated as a result of removal (demolition
1.02 RELATED REQUIREMENTS
A. Section 01 5713 - Temporary Erosion Control: Slope protection and erogion
B. Section 31 2200 - Grading: Removal and handling of soil to be re-used.

1.03 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Rela
(10-Ib) Rammer and a 457 mm (18 in.) Drop; 2010.

B.

ations: Indicated on drawings.
s: 4 inches below finish grade elevations indicated on drawings, unless

jon 01 3000 - "Submittals”, for submittal procedures.
Materials Sources: Submit name of imported materials source.

ill Composition Test Reports: Results of laboratory tests on proposed and actual materials
uSed, including manufactured fill.

D. Compaction Density Test Reports.
1.06 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.

B. When fill materials need to be stored on site, locate stockpiles where indicated.
1.  Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
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3.  Protect stockpiles from erosion and deterioration of materials.
C. Verify that survey bench marks and intended elevations for the Work are as indicated.
PART 2 PRODUCTS
2.01 FILL MATERIALS

A. General Fill - Fill Type : Complying with State of Highway Department standard.
B. General Fill: Subsoil excavated on-site.
1. Graded.

2. Free of lumps larger than 3 inches, rocks larger than 6 inches, and debris.
3. Conforming to ASTM D2487 Group Symbol CL, or as approved by the Sgil8

C. Structural Fill - Fill Type : Complying with State of
standard.

D. Structural Fill: Subsoil excavated on-site.
1.  Graded.

2. Free of lumps larger than 3 inches, rocks larger than 2 in
3. Conforming to ASTM D2487 Group Symbol CL.

E. Concrete for Fill: Lean concrete, 1 or 2 sack slurry.

F. Granular Fill - Fill Type . Coarse aggregate, co
Department standard.

G. Sand - Fill Type : Complying with State of. ighway Department standard.
2.02 ACCESSORIES

A. Geotextile Fabric: Non-biodegradable,
Tensar Earth Technologies, Inc., or ag

PART 3 EXECUTION
3.01 EXAMINATION
A. Identify required lines, lev

B. Verify underground tanks ar red to their own foundations to avoid flotation after
backfilling.

Geogrid BX1200; manufactured by
itect; submittal required.

e to density equal to or greater than requirements for subsequent fill material.
aintain excavations and prevent loose soil from falling into excavation.

placement method that does not disturb or damage other work.

Systematically fill to allow maximum time for natural settlement. Do not fill over porous, wet,
zen or spongy subgrade surfaces.

aintain optimum moisture content of fill materials to attain required compaction density.

E. Granular Fill: Place and compact materials in equal continuous layers not exceeding 6 inches
compacted depth.

F. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise. Make
gradual grade changes. Blend slope into level areas.

G. Correct areas that are over-excavated.
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A

unsuitable by classification and which are excessively moist due to lack of dewa surface
water control.
3.04 FILL AT SPECIFIC LOCATIONS
3.05 FIELD QUALITY CONTROL
. See Section 01 4500 - "Quality Control", for general requirements fogfield i ctio
testing.

B.

1.  Other areas: Use general fill, flush to required elevation, compacted to minimum 95
percent of maximum dry density.

Compaction Density Unless Otherwise Specified or Indicated:

1. Under paving, slabs-on-grade, and similar construction: 95 percent of maximum dry
density.

Reshape and re-compact fills subjected to vehicular traffic.

Maintain temporary means and methods, as required, to remove all water while fill is being
placed as required, or until directed by the Architect. Remove and replace soils deemed

Perform compaction density testing on compacted fill in accor€
D2167, ASTM D2922, or ASTM D3017.

556, ASTM

C.
accordance with ASTM D698 ("standard Proctor"), A& D1557 ("modifled Proctor"), or
AASHTO T 180.

D. If tests indicate work does not meet specified ré g gove work, replace and retest.

3.06 CLEANING

A. See Section 01 7419 - Construction W, mé@hand Disposal, for additional
requirements.

B. Remove unused stockpiled mat clean and neat condition. Grade stockpile
area to prevent standing surf:

C. Leave borrow areasinac on. Grade to prevent standing surface water.

D OF SECTION
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SECTION 32 1313
PORTLAND CEMENT CONCRETE PAVING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Concrete sidewalks, integral curbs, gutters, parking areas and roads.
B. Aggregate base course.
1.02 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements: Submittal procedures, projec
progress schedules and documentation, reports, coordination.

B. Section 01 5713 - Temporary Erosion and Sedimentation Control.

C. Section 01 6000 - Product Requirements: Fundamental product require
and product options, delivery, storage, and handling.

D. Section 01 7000 - Execution Requirements: Examination, prep installation
procedures; preinstallation meetings; cutting and patching; clee r tiorT; starting of
systems; demonstration and instruction; closeout procedures ex
requirements for alterations work.

E. Section 02 4100 - Demolition: Selective demolition
F. Section 31 2200 - Grading: Preparation of site faf§p g
G. Section 31 2323 - Fill and Backfill: Compacted bas
1.03 REFERENCE STANDARDS
A. ACI 301 - Specifications for Structural

B. ASTM A615/A615M - Standard Speci
Concrete Reinforcement; '09.

C. ASTM C94/C94M - Standar

Perform work in accordance with ACI 301.
tain cementitious materials from same source throughout.
PART 2 PRODUCTS
2.01 AGGREGATE BASE
A. Aggregate Base Course: Thickness and size of aggregate as indicated on the drawings.
2.02 FORM MATERIALS
A. Form Materials: Conform to ACI 301.
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2.03 REINFORCING STEEL
A. Reinforcing Steel: ASTM A615, grade 60 billet steel deformed bars.
1.  #4 @ 24" oc, each way, as indicated on drawings.
2.04 CONCRETE MATERIALS
A. Cement: ASTM C150/C150M, Type Il - Moderate Portland type.
1. Acquire cement for entire project from same source.
B. Fine and Coarse Aggregates: ASTM C33/C33M.
1. Acquire aggregates for entire project from same source.
C. Water: ASTM C1602/C1602M; clean, potable, and not detrimental to concre
Admixtures: Fly ash, calcium chloride or other admixtures are Not Allowed.

E. Structural Fiber Reinforcement: ASTM C1116/C1116M.
1. Fiber Type: Alkali-resistant synthetic.
2.  Fiber Length: 1.5 inch, nominal.

2.05 ACCESSORIES
A. Curing Compound: FS TT-C-800, Type 1, 30 percent solids.

B. Fibrous Reinforcement (Required for all driveway areas): Collated, , 100% virgin
polypropylene fibers with lengths varying from 1-1/ hes or nyloW¥fillamentized fibers of
3/4-inch length meeting requirements of ASTM D e lll. Volume per cubic yard shall
equal a minimum of 0.1% (1.5 Ibs).

C. Joint Filler: ASTM D1751 type; 1/2-inch, "Homex

D. Joint Sealant: Federal Specification T
Pacific Polymers, Inc.; "Elasto-Thane

o

expansion joint filler.

E. All accessories listed above shal

res in cold weather only when approved by Architect/Engineer. Use of
d weather placement requirements.

2Sign under provisions of Section 01 4500 - "Quality Control".
oposed mix design to appointed firm for review prior to commencement of work.

3.01 EXAMINATION
A. Verify base conditions
B. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.
C. Verify gradients and elevations of base are correct.

3.02 PREPARATION
A. Moisten subgrade to minimize absorption of water from fresh concrete.
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B. Notify Architect/Engineer minimum 24 hours prior to commencement of concreting operations.
3.03 FORMING

A. Place and secure forms to correct location, dimension, profile and gradient.

B. Assemble formwork to permit easy stripping and dismantling without damaging concrete.

C. Place expansion joint filler vertical in position, in straight lines. Secure to formwork during
concrete placement.

3.04 JOINTS

A. Place expansion joints at 50-foot intervals (maximum), and control joints at 20-
(maximum), or as indicated. Align curb, gutter, paving and sidewalk joints.

B. Place joint filler between paving components and building or other appurtena
3.05 PLACING CONCRETE
A. Place concrete in accordance with ACI 301.

B. Ensure reinforcement, inserts, embedded parts, and formed jqi
concrete placement.

C. Place concrete continuously over the full width of the panel and be

D. Place concrete to pattern indicated. Saw cut cont
time after finishing. Cut 1/3 into depth of slab.

3.06 FINISHING
A. Paving: Light broom.

B
C. Curbs and Gultters: Light broom,
D
E

accordance with manufactu

F. Joint Sealant:
1. Surface Pre tion: All join

ylene rod or polyurethane foam is recommended as a joint-filler and
jllers treated with bituminous products, grease or oil, should not be

t be primed with ELASTO-THANE PRIMER.
A\pply by caulking gun, hand or pressure type, or pour from container. Bulk

ection and testing will be preformed under provisions of Section 01 4500 - "Quality
Con

. Qkesting firm will take cylinders and perform slump tests in accordance with ACI 301.
3.08 PROTECTION

A. Immediately after placement, protect pavement from premature drying, excessive hot or cold
temperatures, and mechanical injury.

END OF SECTION
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SECTION 32 3119
ORNAMENTAL FENCES AND GATES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Ornamental gates, powder coat finish (2-part, prime powder and finish powder coat).

B. Gate framework, bars, and accessories.

C. Manual personnel gates and related hardware.
1.02 RELATED REQUIREMENTS

A. Section 02 4100 - Demolition: Selective demolition, site demolition, structur€ie

B. Section 05 5000 - Metal Fabrications.

C. Section 09 9000 - Painting and Coating.

D. Section 32 1313 - Portland Cement Concrete Paving.
1.03 REFERENCE STANDARDS

A. ADA - Americans with Disabilities Act; 1990.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Ste

C. ASTM A500/A500M - Standard Specification for C ed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; ;
D. ASTM A513 - Standard Specification for Electric d Carbon and Alloy Steel

Mechanical Tubing; '08a.
1.04 SUBMITTALS
A. See Section 01 3000 - "Submittals", fafl submittal pf@cedures.

B. Product Data: Provide data on ¢ sories, fittings and hardware.
1. Provide manufacturer's gheets on motorized gate operators and
appurtenant accesso

C. Shop Drawings: Indicate fen
schedule of components.

ns, sizes, thic

djacent work.

ufactured items, submit work sheets showing illustrated cuts of items to

terials and Components to meet the requirements of ASTM A513, A500 Grade B.

Solid steel bars, flat plates and shapes shall be manufactured from steel conforming to the
requirements of ASTM A36.

C. Gate panels shall be as indicated on drawings.

D. Frames for gates shall be of sufficient size and thickness to provide adequate support without
sag. Gate hardware shall be supplied by the manufacturer and shall be of sufficient size and
capacity to support the gate specified.

E. Perforated Metal Panels: McNichols or approved equal.
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Hole Size: 1/4".

Hole Centers: 3/16"

Hole Pattern: Staggered.

Gauge and Finish: 16 gauge, powder coated.

Pobd=

F. Kick Plate: As indicated on drawings; powder coated.
2.02 FABRICATION

A. Steel used in the manufacturing of metal siding, gates, and posts shall conform to the ASTM
standards specified and shall be new prime material.

B. Panels, gates and flanged posts shall be of welded construction. No wire rods € rivets

craftsmen. Welds shall be made by the gas metal arc method and welds sha
and of the sizes appropriate for conditions. All flush welds shall be gro MOE

C. Ornamental Swinging Gate: 4"x4" 11ga posts, 2" x 2" 11ga frame, 3/4"
sand blasted, primered and powder coated black.

2.03 FINISH

A. Panels, angles and posts shall be Powder Coated.
1. Use a 2-part system with a prime powder coat and a finish po
approved equal.

B. Powder Coating:
1.  Remove all drainage spikes and surface d

2. Keep surface clean. Do not transport uncovege

a. Diesel fumes will contaminate

X3 i 2@ o.c.,

. Tiger Drylac or

3.  If surface contamination has occ
solvent/detergent designed for p

4. Use iron phosphate pretreatmen

5.  Pre-heat work prior to pg

6. Use "degassing" grad

7.  Check for correct curi

cure.

2.04 ACCESSORIES

A. Hardware fo
taller gates.

ancies between the approved Shop Drawings and field conditions must be approved by
itect or Engineer prior to proceeding with the installation.

tes shall be installed plumb and level and shall be the sizes and style indicated on the
awings. The Contractor shall install any gate stops that may be required. Any padlock
provisions or strikes shall be field-attached to assure alignment. The Contractor shall lubricate
the hinges and other gate hardware after installation.

B. All field welds and any abrasions to factory coatings shall be thoroughly cleaned, re-primed and
touched up by the Contractor with paint manufactured by powder coating company. Color and
finish to be same as provided on fences and gates.
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3.03 CLEANING
A. The Contractor shall clean job site of excess materials.
3.04 HARDWARE

A. Provide exterior grade hardware as required to achieve the design intent. Exterior hardware to
include, but not limitted to:
1. Passage sets.

2.  Lock sets.
3.  Hinges.
4. Cane bolts.
5. Dead bolts.
B. All hardware shall be furnished as selected by owner, manufactured by Schlageio nd

warranted for one year.
END OF SECTION
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	SECTION 22 0500
	COMMON WORK RESULTS FOR PLUMBING
	PART 1 GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Piping materials and fittings.
	2. Joining materials.
	3. Dielectric fittings.
	4. Mechanical sleeve seals.
	5. Piping Specialties
	6. Grouting
	7. Piping Insulation.
	8. Equipment Installation.
	9. Concrete Bases.
	10. Erection of Metal Supports.
	11. Erection of Wood Supports
	12. Cutting and Patching

	B. Related Sections:
	1. Section 01 81 13 - Sustainable Design Requirements
	2. Section 01 31 00 - Project Management and Coordination
	3. Section 01 73 29 - Cutting and Patching
	4. Section 01 78 43 - Spare Parts and Materials
	5. Section 01 79 00 - Training
	6. Section 01 78 23 - Operating and Maintenance Data
	7. Section 03 30 00 - Cast-in-Place Concrete
	8. Section 06 10 00 - Rough Carpentry
	9. Section 07 62 00 - Sheet Metal Flashing and Trim
	10. Section 07 84 00 - Firestopping
	11. Section 08 31 00 - Access Doors
	12. Section 09 90 00 - Painting
	13. Section 22 05 53 – Identification for Plumbing Piping and Equipment: Labeling and identifying plumbing systems and equipment.
	14. Section 31 20 00 – Earth Moving


	1.02 REFERENCES
	A. The American Society of Mechanical Engineers (ASME) Publications:
	1. B1.20.1 "Pipe Threads, General Purpose, Inch"
	2. B16.21 "Nonmetallic Flat Gaskets for Pipes Flanges"
	3. B18.2.1 "Square and Hex Bolts and Screws, Inch Series"

	B. ASTM International (ASTM) Publications: (Former American Society for Testing and Materials)
	1. A53 "Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless"
	2. A536 "Standard Specification for Ductile Iron Castings"
	3. B32 "Standard Specification for Solder Metal"
	4. C1107 "Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)"
	5. D2235 "Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe and Fittings"
	6. D2657 "Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings"
	7. D2672 "Standard Specification for Joints for IPS PVC Pipe Using Solvent Cement"
	8. D2846 "Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution Systems"
	9. D2855 "Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride) (PVC) Pipe and Fittings"
	10. D3138 "Standard Specification for Solvent Cements for Transition Joints Between Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl Chloride) (PVC) Non-Pressure Piping Components"
	11. F402 "Standard Practice for Safe Handling of Solvent Cements, Primers, and Cleaners Used for Joining Thermoplastic Pipe and Fittings"
	12. F477 "Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe"
	13. F493 "Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Fittings"
	14. F656 "Standard Specification for Primers for Use in Solvent Cement Joints of Poly(Vinyl Chloride) (PVC) Plastic Pipe and Fittings"

	C. American Welding Society (AWS) Publications:
	1. BRH "Brazing Handbook"
	2. A5.8 "Specification for Filler Metals For Brazing And Braze Welding"
	3. D1.1 "Structural Welding Code - Steel"
	4. D10.12 "Guide for Welding Mild Steel Pipe"

	D. American Water Works Association (AWWA) Publications:
	1. C110/ANSI A21.10 " Standard for Ductile-Iron and Gray-Iron Fittings, 3 In.-48 In. (76 mm-1,219 mm), for Water "
	2. C111/ANSI A21.11 "Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings"

	E. Copper Development Association (CDA) Publications:
	1. "Copper Tube Handbook"


	1.03 DEFINITIONS
	A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawl spaces, and tunnels.
	B. Exposed, Interior Installations: Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations: Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in duct shafts.
	E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions and physical contact by building occupants, but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for plastic materials:
	1. ABS: Acrylonitrile-butadiene-styrene plastic.
	2. CPVC: Chlorinated polyvinyl chloride plastic.
	3. PVC: Polyvinyl chloride plastic.


	1.04 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections:
	B. Submit “Letter of Conformance” in accordance with Section 01 33 00 (01330) indicating specified items selected for use in project with the following supporting data.
	1. Product Data: For dielectric fittings, flexible connectors, plumbing sleeve seals, and identification materials and devices.
	2. Coordination Drawings:  Detail major elements, components, and systems of plumbing equipment and materials in relationship with other systems, installations, and building components.  Show space requirements for installation and access.  Indicate i...
	a. Planned piping layout, including valve and specialty locations and valve-stem movement.
	b. Clearances for installing and maintaining insulation.
	c. Clearances for servicing and maintaining equipment, accessories, and specialties, including space for disassembly required for periodic maintenance.
	d. Equipment and accessory service connections and support details.
	e. Exterior wall and foundation penetrations.
	f. Fire-rated wall and floor penetrations.
	g. Sizes and location of required concrete pads and bases.
	h. Scheduling, sequencing, movement, and positioning of large equipment into building during construction.
	i. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.



	1.05 QUALITY ASSURANCE
	A. Equipment Selection: Equipment of higher electrical characteristics, physical dimensions, capacities, and ratings may be furnished provided such proposed equipment is approved in writing and connecting plumbing and electrical services, circuit brea...
	1. If minimum energy ratings or efficiencies of equipment are specified, equipment must meet design requirements.  See drawings for equipment schedules and requirements.


	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and moisture.
	B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor, if stored inside.
	C. Protect flanges, fittings, and piping specialties from moisture and dirt.
	D. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.07 SEQUENCING AND SCHEDULING
	A. Coordinate plumbing equipment installation with other building components.
	B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction to allow for plumbing installations.
	C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components, as they are constructed.
	D. Sequence, coordinate, and integrate installations of plumbing materials and equipment for efficient flow of the Work.  Coordinate installation of large equipment requiring positioning before closing in building.
	E. Coordinate connection of plumbing systems with exterior underground and overhead utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies.
	F. Coordinate requirements for access panels and doors if plumbing items requiring access are concealed behind finished surfaces.  Access panels and doors are specified in Section 08 31 13 - "Access Doors and Frames."
	G. Coordinate installation of identifying devices after completing covering and painting, if devices are applied to surfaces.  Install identifying devices before installing acoustical ceilings and similar concealment.

	1.08 POSTED OPERATING INSTRUCTIONS
	A. Provide and post operating instructions for all plumbing systems.

	Part 2 PRODUCTS
	2.01 MANUFACTURERS
	A. Approved Manufacturers:
	1. Dielectric Unions:
	a. Hart Industries, International, Inc.
	b. Watts Water Technologies, Inc.
	c. Zurn Plumbing Products Group of Jacuzzi Brands, Inc

	2. Dielectric Flanges:
	a. Capitol Manufacturing Company, A member of The Phoenix Forge Group
	b. Central Plastics Co.
	c.  Watts Water Technologies, Inc.

	3. Dielectric-Flange Insulating Kits:
	a. Central Plastics Co.

	4. Dielectric Couplings:
	a. Lochinvar Corp.

	5. Dielectric Nipples:
	a. Grinnell Mechanical Products, A Tyco International
	b. Perfection Corporation
	c. Victaulic Co. of America

	6. Plumbing Sleeve Seals:
	a. Metraflex Inc.
	b. PSI-Thunderline/Link-Seal



	2.02 PIPE AND PIPE FITTINGS
	A. Refer to individual Divisions 22 piping Sections for pipe and fitting materials and joining methods.
	1. Section 22 11 16 - Domestic Water Piping.
	2. Section 22 13 16 – Sanitary Waste and Vent Piping.

	B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.03 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, unless thickness or specific material is indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

	2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or ring type, unless otherwise indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system manufacturer, unless otherwise indicated.
	E. Solder Filler Metals: ASTM B32.
	1. Alloy Sn95 or Alloy Sn94: Approximately 95 percent tin and 5 percent silver, with 0.10 percent lead content.

	F. Brazing Filler Metals: AWS A5.8.
	1. BCuP Series: Copper-phosphorus alloys.
	2. BAg1: Silver alloy.
	3. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	G. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon-steel bolts and nuts.
	H. Couplings: Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes.
	1. Sleeve: ASTM A126, Class B, gray iron.
	2. Followers: ASTM A47 malleable iron or ASTM A536 ductile iron.
	3. Gaskets: Rubber.
	4. Bolts and Nuts: AWWA C111.
	5. Finish: Enamel paint.


	2.04 DIELECTRIC FITTINGS
	A. General: Assembly or fitting with insulating material isolating joined dissimilar metals, to prevent galvanic action and stop corrosion.
	1. Description: Combination of copper alloy and ferrous; threaded, solder, plain, and weld-neck end types and matching piping system materials.
	2. Insulating Material: Suitable for system fluid, pressure, and temperature.

	B. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.
	C. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150-psig minimum working pressure as required to suit system pressures.
	D. Dielectric-Flange Insulation Kits: Field-assembled, companion-flange assembly, full-face or ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	1. Provide separate companion flanges and steel bolts and nuts for 150-psig minimum working pressure as required to suit system pressures.

	E. Dielectric Couplings: Galvanized-steel coupling with inert and non-corrosive, thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.

	2.05 PLUMBING SLEEVES
	A. Sleeves: The following materials are for wall, floor, slab, and roof penetrations:
	1. Steel Sheet Metal: 0.0239-inch minimum thickness, galvanized, round tube closed with welded longitudinal joint.
	2. Steel Pipe: ASTM A53, Type E, Grade A, Schedule 40, galvanized, plain ends.
	3. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral water stop, unless otherwise indicated.
	4. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.
	a. Underdeck Clamp: Clamping ring with set screws.



	2.06 PLUMBING SLEEVE SEALS
	A. Description: Modular design, with interlocking rubber links shaped to continuously fill annular space between pipe and sleeve.  Include connecting bolts and pressure plates.

	2.07 PIPING SPECIALTIES
	A. Escutcheons: Manufactured wall, ceiling, and floor plates; deep-pattern type if required to conceal protruding fittings and sleeves.
	1. ID: Closely fit around pipe, tube, and insulation of insulated piping.
	2. OD: Completely cover opening.
	3. Cast Brass: Split casting, with concealed hinge and set screw.
	a. Finish: Polished chrome-plate.

	4. Cast-Iron Floor Plate: One-piece casting.

	B. Grout:
	1. Non-shrink, Nonmetallic Grout: ASTM C1107, Grade B.
	a. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout, non-staining, non-corrosive, nongaseous, and recommended for interior and exterior applications.
	b. Design Mix: 5000-psig, 28-day compressive strength.
	c. Packaging: Premixed and factory packaged.




	Part 3 EXECUTION
	3.01 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. General: Install piping as described below, unless piping Sections specifies otherwise.  Individual Division 22 piping Sections specifies unique piping installation requirements.
	B. General Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizin...
	C. Install piping at indicated slope.
	D. Install components with pressure rating equal to or greater than system operating pressure.
	E. Install piping in concealed interior and exterior locations, except in equipment rooms and service areas.
	F. Install piping free of sags and bends.
	G. Install exposed interior and exterior piping at right angles or parallel to building walls.  Diagonal runs are prohibited, unless otherwise indicated.
	H. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow sufficient space above removable ceiling panels to allow for ceiling panel removal.
	I. Install piping to allow application of insulation plus 1-inch clearance around insulation.
	J. Locate groups of pipes parallel to each other, spaced to permit valve servicing.
	K. Install fittings for changes in direction and branch connections.
	L. Install couplings according to manufacturer's written instructions.
	M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, and suspended ceilings according to the following:
	1. Chrome-Plated Piping: Cast brass, one piece, with set screw, and polished chrome-plated finish.
	2. Uninsulated Piping Wall Escutcheons: Cast brass or stamped steel, with set screw.
	3. Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates.
	4. Insulated Piping: Cast brass with concealed hinge, set screws, and chrome-plated finish.
	5. Piping in Utility Areas: Cast brass or stamped steel, with set-screw or spring clips.

	N. Install sleeves for pipes passing through concrete and masonry walls, and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of plumbing equipment areas or other wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required to secure clamping rings where required.

	2. Build sleeves into walls and slabs as work progresses.
	3. Install sleeves large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.  Use the following sleeve materials:
	a. Steel Pipe Sleeves: For pipes smaller than 6-inch NPS (DN150).
	b. Steel, Sheet-Metal Sleeves: For pipes 6-inch NPS (DN150) and larger, penetrating gypsum-board partitions.

	4. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.  Refer to Section 07 62 00 ...
	a. Seal space outside of sleeve fittings with non-shrink, nonmetallic grout.

	5. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using elastomeric joint sealant.  Refer to Section 07 92 00 "Joint Sealants" for materials.
	6. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise indicated.

	O. Aboveground, Exterior-Wall, Pipe Penetrations: Seal penetrations using sleeves and plumbing sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installing plumbing sleeve seals.
	1. Install steel pipe for sleeves smaller than 6 inches in diameter.
	2. Install cast-iron "wall pipes" for sleeves 6 inches in diameter and larger.
	3. Assemble and install plumbing sleeve seals according to manufacturer's written instructions.  Tighten bolts that cause rubber sealing elements to expand and make watertight seal.

	P. Underground, Exterior-Wall, Pipe Penetrations: Install cast-iron "wall pipes" for sleeves.  Seal pipe penetrations using plumbing sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installing plumbing sleeve seals.
	1. Assemble and install plumbing sleeve seals according to manufacturer's written instructions.  Tighten bolts that cause rubber sealing elements to expand and make watertight seal.

	Q. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with fire stopping materials.  Refer to Section 07 84 00 - "Firestopping" for materials.
	R. Verify final equipment locations for roughing-in.
	S. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
	T. Piping Joint Construction: Join pipe and fittings as follows and as specifically required in individual piping specification Sections:
	1. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	3. Soldered Joints: Construct joints according to CDA’s "Copper Tube Handbook."
	4. Brazed Joints: Construct joints according to AWS’s "Brazing Handbook," Chapter "Pipe and Tube."
	5. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	a. Note internal length of threads in fittings or valve ends, and proximity of internal seat or wall, to determine how far pipe should be threaded into joint.
	b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal threading is specified.
	c. Align threads at point of assembly.
	d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is being threaded.
	e. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	6. Welded Joints:  Construct joints according to AWS D10.12, "Recommended Practices and Procedures for Welding Low Carbon Steel Pipe," using qualified processes and welding operators according to "Quality Assurance" Article.
	7. Flanged Joints: Align flange surfaces parallel.  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Assemble joints by sequencing bolt tightening to make initial contac...

	U. Piping Connections: Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping 2-inch NPS (DN50) and smaller, adjacent to each valve and at final connection to each piece of equipment with 2-inch NPS (DN50) or smaller threaded pipe connection.
	2. Install flanges, in piping 2-1/2-inch NPS (DN65) and larger, adjacent to flanged valves and at final connection to each piece of equipment with flanged pipe connection.
	3. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of dissimilar metals.
	4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.02 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to provide maximum possible headroom, if mounting heights is not indicated.
	B. Install equipment according to approved submittal data.  Portions of the Work are shown only in diagrammatic form.  Refer conflicts to Owner’s Representative.
	C. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	D. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	E. Install equipment giving right of way to piping installed at required slope as specified in other Division 22 sections.
	F. Clearance from Electrical Equipment:  Piping is prohibited in electric rooms and closets, elevator machine rooms and installation over transformers, switchboards and motor control centers.

	3.03 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit.  Follow supported equipment manufacturer's setting templates for anchor bolt and tie locations.  Use 3000-psig 28-day compre...

	3.04 ERECTION OF METAL SUPPORTS AND ANCHORAGE
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	B. Field Welding: Comply with AWS D1.1, "Structural Welding Code--Steel."
	C. Prime and paint all metal supports per Section 09 90 00 requirements.

	3.05 ERECTION OF WOOD SUPPORTS AND ANCHORAGE
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor plumbing materials and equipment.
	B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials.  Tighten connections between members.  Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.06 CUTTING AND PATCHING
	A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for plumbing installations.  Perform cutting by skilled mechanics of trades involved.
	B. Repair cut surfaces to match adjacent surfaces.
	C. Refer to Division 01 Sections for additional requirements.

	3.07 GROUTING
	A. Install nonmetallic, non-shrink, grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, and anchors.  Mix grout according to manufacturer's written instructions.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placing of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases to provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout according to manufacturer's written instructions.



	END OF SECTION

	22 0523 - General-Duty Valves For Plumbing Piping
	PART 1    GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Brass ball valves.

	B. Related Sections:
	1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections only.


	1.02 SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.03 QUALITY ASSURANCE
	A. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	B. NSF Compliance:  NSF 61 for valve materials for potable-water service.


	PART 2   PRODUCTS
	2.01 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Handlever:  For quarter-turn valves 32TNPS 632T and smaller.

	E. Valves in Insulated Piping:  With 32T2-inch32T stem extensions and the following features:
	1. Gate Valves:  With rising stem.
	2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.

	F. Valve-End Connections:
	1. Solder Joint:  With sockets according to ASME B16.18.


	2.02 BRASS BALL VALVES
	A. Two-Piece, Full-Port, Brass Ball Valves with Brass Trim:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. DynaQuip Controls.
	c. Flow-Tek, Inc.; a subsidiary of Bray International, Inc.
	d. Milwaukee Valve Company.
	e. NIBCO INC.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  32T150 psig32T42T.
	c. CWP Rating:  32T600 psig32T42T.
	d. Body Design:  Two piece.
	e. Body Material:  Forged brass.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Brass.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.




	PART 3   EXECUTION
	3.01 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.

	3.02 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

	3.03 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball, or gate valves.
	2. Throttling Service:  Ball valves.

	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP class or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Copper Tubing, 32TNPS 232T and Smaller:  Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Copper Tubing, 32TNPS 2-1/2 to NPS 432T42T:  42TFlanged ends except where threaded valve-end option is indicated in valve schedules below.


	3.04 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe 32TNPS 232T and Smaller:
	1. Brass Valves:  May be provided with solder-joint ends instead of threaded ends.
	2. Bronze Angle Valves:  Class 125, bronze disc.
	3. Ball Valves:  One piece, full port, brass with brass trim.
	4. Bronze Swing Check Valves:  Class 125, bronze disc.
	5. Bronze Gate Valves:  Class 125, NRS.

	B. Pipe 32TNPS 2-1/232T and Larger:
	1. Iron Valves, 32TNPS 2-1/2 to NPS 432T42T:  42TMay be provided with threaded ends instead of flanged ends.
	2. Iron Gate Valves:  Class 125, NRS.
	3. Iron Globe Valves:  Class 125.




	22 0529 - Hangers and Supports For Plumbing Piping and Equipment
	PART 1   GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Fastener systems.
	4. Pipe positioning systems.


	1.02 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Equipment supports.

	C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Welding certificates.

	1.04 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2   PRODUCTS
	2.01 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped.
	3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
	4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.


	2.02 TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.03 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.04 PIPE POSITIONING SYSTEMS
	A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.05 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  32T5000-psi32T41T (34.5-MPa)41T, 28-day compressive strength.



	PART 3   EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported.  Weld steel according to AWS D1.1/D1.1M.

	C. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 32T4 inches32T41T (100 mm)41T thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool ma...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	D. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste piping connections to each plumbing fixture.  See Division 22 plumbing fixture Sections for requirements for pipe positioning systems for plumbing fixtures.
	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	G. Install lateral bracing with pipe hangers and supports to prevent swaying.
	H. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, including valves, flanges, and strainers, 32TNPS 2-1/232T41T (DN 65)41T and larger and at changes in direction ...
	I. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	J. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.

	3.02 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.03 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 32T1-1/2 inches32T41T (40 mm)41T.

	3.04 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 32T2.0 mils32T41T (0.05 mm)41T.

	B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.05 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use padded hangers for piping that is subject to scratching.
	G. Use thermal-hanger shield inserts for insulated piping and tubing.
	H. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, stationary pipes 32TNPS 1/2 to NPS 3032T41T (DN 15 to DN 750)41T.
	2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes 32TNPS 3/4 to NPS 3632T41T (DN 20 to DN 900)41T, requiring clamp flexibility and up to 32T4 inches32T41T (100 mm)41T of insulation.
	3. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, stationary pipes 32TNPS 1/2 to NPS 832T41T (DN 15 to DN 200)41T.
	4. U-Bolts (MSS Type 24):  For support of heavy pipes 32TNPS 1/2 to NPS 3032T41T (DN 15 to DN 750)41T.
	5. Pipe Saddle Supports (MSS Type 36):  For support of pipes 32TNPS 4 to NPS 3632T41T (DN 100 to DN 900)41T, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	6. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes 32TNPS 4 to NPS 3632T41T (DN 100 to DN 900)41T, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	7. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes 32TNPS 1 to NPS 3032T41T (DN 25 to DN 750)41T, from two rods if longitudinal movement caused by expansion and contraction might occur.
	8. Complete Pipe Rolls (MSS Type 44):  For support of pipes 32TNPS 2 to NPS 4232T41T (DN 50 to DN 1050)41T if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.

	I. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers 32TNPS 3/4 to NPS 2432T41T (DN 24 to DN 600)41T.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers 32TNPS 3/4 to NPS 2432T41T (DN 20 to DN 600)41T if longer ends are required for riser clamps.

	J. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 32T6 inches32T41T (150 mm)41T for heavy loads.
	2. Steel Clevises (MSS Type 14):  For 32T120 to 450 deg F32T41T (49 to 232 deg C)41T piping installations.

	K. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23):  For structural shapes.
	7. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above by using clip and rod.  Use one of the following for indicated loads:
	a. Light (MSS Type 31):  32T750 lb32T41T (340 kg)41T.
	b. Medium (MSS Type 32):  32T1500 lb32T41T (680 kg)41T.
	c. Heavy (MSS Type 33):  32T3000 lb32T41T (1360 kg)41T.

	8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required.

	L. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 32T1-1/4 inches32T41T (32 mm)41T.
	2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.

	M. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	22 0553 - Identification For Plumbing Piping And Equipment
	PART 1  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.


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


	PART 2   PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness:  Aluminum, 32T0.032-inch32T41T (0.8-mm)41T minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Minimum Label Size:  Length and width vary for required label content, but not less than 32T2-1/2 by 3/4 inch32T41T (64 by 19 mm)41T.
	3. Minimum Letter Size:  32T1/4 inch32T41T (6.4 mm)41T for name of units if viewing distance is less than 32T24 inches32T41T (600 mm)41T, 32T1/2 inch32T41T (13 mm)41T for viewing distances up to 32T72 inches32T41T (1830 mm)41T, and proportionately lar...
	4. Fasteners:  Stainless-steel self-tapping screws.
	5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 32T8-1/2-by-11-inch32T41T (A4)41T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules...

	2.02 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating service, and showing flow direction.
	B. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing.
	C. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 32T1-1/2 inches32T41T (38 mm)41T high.



	PART 3   EXECUTION
	3.01 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.02 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.03 PIPE LABEL INSTALLATION
	A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 32T50 feet32T41T (15 m)41T along each run.  Reduce intervals to 32T25 feet32T41T (7.6 m)41T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.

	B. Pipe Label Color Schedule:
	1. Domestic Water Piping:
	a. Background Color: White.
	b. Letter Color:  Black.

	2. Sanitary Waste and Storm Drainage Piping:
	a. Background Color:  White.
	b. Letter Color:  Black.





	22 1116 - Domestic Water Piping
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and specialties inside the building.
	2. Specialty valves.
	3. Flexible connectors.
	4. Water meters furnished by utility company for installation by Contractor.


	1.02 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Domestic water piping and support and installation shall withstand effects of earthquake motions determined according to ASCE/SEI 7.

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control reports.

	1.04 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 61 for potable domestic water piping and components.


	PART 2   PRODUCTS
	2.01 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.02 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  31TASTM B 88, Type L 31Twater tube, drawn temper.
	1. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.
	2. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.


	2.03 PIPING JOINING MATERIALS
	A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	B. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.04 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material body with separating nonconductive insulating material suitable for system fluid, pressure, and temperature.
	B. Dielectric Unions:
	1. Description:
	a. Pressure Rating:  31T250 psig31T at 31T180 deg F31T.
	b. End Connections:  Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Description:
	a. Factory-fabricated, bolted, companion-flange assembly.
	b. Pressure Rating:  300 31Tpsig31T.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Kits:
	1. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating:  31T150 psig31T.
	c. Gasket:  Neoprene or phenolic.
	d. Bolt Sleeves:  Phenolic or polyethylene.
	e. Washers:  Phenolic with steel backing washers.


	E. Dielectric Nipples:
	1. Description:
	a. Electroplated steel nipple.
	b. Pressure Rating:  31T300 psig31T at 31T225 deg F31T.
	c. End Connections:  Male threaded or grooved.
	d. Lining:  Inert and noncorrosive, propylene.



	2.05 FLEXIBLE CONNECTORS
	A. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating:  Minimum 31T250 psig31T.
	2. End Connections 31TNPS 2 31Tand Smaller:  Threaded steel-pipe nipple.
	3. End Connections 31TNPS 2-1/2 31Tand Larger:  Flanged steel nipple.



	PART 3   EXECUTION
	3.01 EARTHWORK
	A. Comply with requirements in Division 32 Section "Sitework Concrete" for excavating, trenching, and backfilling.

	3.02 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.
	D. Install shutoff valve, hose-end drain valve, strainer, and test tee with valve, inside the building at each domestic water service entrance.  Comply with Division 22 Section "Domestic Water Piping Specialties" for drain valves and strainers.
	E. Install shutoff valve immediately upstream of each dielectric fitting.
	F. Install water-pressure-reducing valves downstream from shutoff valves.  Comply with requirements in Division 22 Section "General–Duty Valves for Plumbing Piping" for pressure-reducing valves.
	G. Install domestic water piping level without pitch and plumb.
	H. Rough-in domestic water piping for water-meter installation according to utility company's requirements.
	I. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	J. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	K. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	L. Install piping adjacent to equipment and specialties to allow service and maintenance.
	M. Install piping to permit valve servicing.
	N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure rating used in applications below unless otherwise indicated.
	O. Install piping free of sags and bends.
	P. Install fittings for changes in direction and branch connections.
	Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

	3.03 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Pressure-Sealed Joints:  Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	G. Copper-Tubing, Push-on Joints:  Clean end of tube.  Measure insertion depth with manufacturer's depth gage.  Join copper tube and push-on-joint fittings by inserting tube to measured depth.
	H. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.  Apply primer.
	2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.
	3. PVC Piping:  Join according to ASTM D 2855.

	J. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.

	3.04 VALVE INSTALLATION
	A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for valve installations.
	B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball or gate valves for ...
	C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required to drain water piping.  Drain valves are specified in Division 22 Section "Domestic Water Piping Specialties."
	1. Hose-End Drain Valves:  At low points in water mains, risers, and branches.
	2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated.

	D. Install balancing valve in each hot-water circulation return branch and discharge side of each pump and circulator.  Set balancing valves partly open to restrict but not stop flow.  Use ball valves for piping 31TNPS 231T and smaller and butterfly v...

	3.05 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:
	1. 31TNPS 1-1/231Tand Smaller:  Fitting-type coupling.
	2. 31TNPS 231Tand Larger:  Sleeve-type coupling.

	C. Transition Fittings in Aboveground Domestic Water Piping 31TNPS 2 31Tand Smaller:  Plastic-to-metal transition unions.

	3.06 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for 31TNPS 231T Smaller:  Use dielectric unions.
	C. Dielectric Fittings for 31TNPS 2-1/2 to NPS 431TUse dielectric nipples.
	D. Dielectric Fittings for 31TNPS 5 to NPS 631T:  Use dielectric flange kits.

	3.07 FLEXIBLE CONNECTOR INSTALLATION
	A. Install stainless-steel-hose flexible connectors in steel domestic water piping.

	3.08 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment and machines to allow service and maintenance.
	C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Domestic Water Booster Pumps:  Cold-water suction and discharge piping.
	2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	3. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required by plumbing code.  Comply with requirements in Division 22 plumbing fixture Sections for connection sizes.
	4. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for 31TNPS 2-1/231Tand larger.


	3.09 IDENTIFICATION
	A. Identify system components.  Comply with requirements in Division 22 Section "Identification for Plumbing Piping and Equipment" for identification materials and installation.
	B. Label pressure piping with system operating pressure.

	3.10 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Piping Inspections:
	1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	2. During installation, notify authorities having jurisdiction at least one day before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction:
	a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	4. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.

	C. Piping Tests:
	1. Fill domestic water piping.  Check components to determine that they are not air bound and that piping is full of water.
	2. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	4. Cap and subject piping to static water pressure of 31T50 psig31T above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test pressure consti...
	5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are obtained.
	6. Prepare reports for tests and for corrective action required.

	D. Domestic water piping will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.11 CLEANING
	A. Clean and disinfect potable water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 31T50 ppm31T of chlorine.  Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 31T200 ppm31T of chlorine.  Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if biological examination shows contamination.


	B. Prepare and submit reports of purging and disinfecting activities.
	C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.

	3.12 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Under-building-slab, domestic water piping, 31TNPS 231Tand smaller, shall be the following:
	1. Hard copper tube, 31TASTM B 88, Type K31T; wrought-copper solder-joint fittings; and brazed joints.

	D. Aboveground domestic water piping, 31TNPS 231Tand smaller, shall be the following:
	1. Hard copper tube, 31TASTM B 88, Type L31T cast-copper solder-joint fittings; and soldered joints.


	3.13 VALVE SCHEDULE
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use ball or gate valves for piping 31TNPS 231Tand smaller.  Use butterfly, ball, or gate valves with flanged ends for piping 31TNPS 2-1/231Tand larger.
	2. Throttling Duty:  Use ball or globe valves for piping 31TNPS 231Tand smaller.  Use butterfly or ball valves with flanged ends for piping 31TNPS 2-1/231Tand larger.
	3. Hot-Water Circulation Piping, Balancing Duty:  Memory-stop balancing valves.
	4. Drain Duty:  Hose-end drain valves.

	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.



	22 1119 - Domestic Water Piping Specialties
	PART 1    GENERAL
	1.01 SUMMARY
	A. This Section includes the following domestic water piping specialties:
	1. Hose bibbs.
	2. Trap-seal primer valves.

	B. See Division 22 Section "Domestic Water Piping" for water meters.
	C. See Division 22 Section "Domestic Water Filtration Equipment" for water filters in domestic water piping.

	1.02 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  6032T psig32T, unless otherwise indicated.

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.
	C. Operation and maintenance data.

	1.04 QUALITY ASSURANCE
	A. NSF Compliance:
	1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic water piping components.
	2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9."



	PART 2    PRODUCTS
	2.01 HOSE BIBBS
	A. Hose Bibbs:
	1. Standard:  ASME A112.18.1 for sediment faucets.
	2. Body Material:  Bronze.
	3. Seat:  Bronze, replaceable.
	4. Supply Connections:  32TNPS 3/432T threaded or solder-joint inlet.
	5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7.
	6. Pressure Rating:  32T125 psig32T.
	7. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-connection vacuum breaker complying with ASSE 1011.
	8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated.
	9. Finish for Service Areas:  Chrome or nickel plated.
	10. Finish for Finished Rooms:  Chrome or nickel plated.
	11. Operation for Equipment Rooms:  Wheel handle or operating key.
	12. Operation for Service Areas:  Operating key.
	13. Operation for Finished Rooms:  Operating key.
	14. Include operating key with each operating-key hose bibb.
	15. Include integral wall flange with each chrome- or nickel-plated hose bibb.


	2.02 TRAP-SEAL PRIMER VALVES
	A. Supply-Type, Trap-Seal Primer Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. MIFAB, Inc.
	b. PPP Inc.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Watts Industries, Inc.; Water Products Div.

	2. Standard:  ASSE 1018.
	3. Pressure Rating:  32T125 psig32T minimum.
	4. Body:  Bronze.
	5. Inlet and Outlet Connections:  32TNPS 1/232T threaded, union, or solder joint.
	6. Gravity Drain Outlet Connection:  32TNPS 1/232T threaded or solder joint.
	7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.



	PART 3    EXECUTION
	3.01 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping and specialties.
	C. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Supply-type, trap-seal primer valves.

	D. Distinguish among multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  Nameplates and signs are specified in Division ...

	3.02 FIELD QUALITY CONTROL
	A. Perform the following tests and prepare test reports:
	1. Test each reduced-pressure-principle backflow preventer according to authorities having jurisdiction and the device's reference standard.

	B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

	3.03 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves.
	B. Set field-adjustable flow of balancing valves.
	C. Set field-adjustable temperature set points of temperature-actuated water mixing valves.



	22 1316  - Sanitary Waste and Vent Piping
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipe, tube, and fittings.
	2. Specialty pipe fittings.
	3. Encasement for underground metal piping.

	B. Related Sections:
	1. Division 22 Section "Facility Sanitary Sewers" for sanitary sewerage piping and structures outside the building.


	1.03 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  32T10-foot head of water32T41T (30 kPa)41T.

	B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Seismic Qualification Certificates:  For waste and vent piping, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Detailed description of piping anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.
	C. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe Institute (CISPI) and be listed by NSF International.
	D. All couplings for hubless cast iron soil pipe and fittings shall meet the latest requirements of CISPI 310 including Annex A1 and be certified by NSF International.


	PART 2  PRODUCTS
	2.01 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.02 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:  ASTM A 888 and CISPI 301.
	B. CISPI, Hubless-Piping Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Charlotte Pipe.
	b. MIFAB, Inc.
	c. Tyler Pipe.

	2. Standards:  ASTM C 1277 and CISPI 310.
	3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.03 ABS PIPE AND FITTINGS
	A. Solid-Wall ABS Pipe:  ASTM D 2661, Schedule 40.
	B. ABS Socket Fittings:  ASTM D 2661, made to ASTM D 3311, drain, waste, and vent patterns.
	C. Solvent Cement:  ASTM D 2235.
	1. ABS solvent cement shall have a VOC content of 325 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.04 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:
	1. General Requirements:  Fitting or device for joining piping with small differences in OD's or of different materials.  Include end connections same size as and compatible with pipes to be joined.
	2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting.
	3. Unshielded, Nonpressure Transition Couplings:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Dallas Specialty & Mfg. Co.
	2) Fernco Inc.
	3) Mission Rubber Company; a division of MCP Industries, Inc.
	4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

	b. Standard:  ASTM C 1173.
	c. Description:  Elastomeric, sleeve-type, reducing or transition pattern.  Include shear ring and corrosion-resistant-metal tension band and tightening mechanism on each end.
	d. Sleeve Materials:
	1) For Cast-Iron Soil Pipes:  ASTM C 564, rubber.
	2) For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	3) For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.


	4. Shielded, Nonpressure Transition Couplings:
	a. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	b. Cascade Waterworks Mfg. Co.
	1) Mission Rubber Company; a division of MCP Industries, Inc.

	c. Standard:  ASTM C 1460.
	d. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.


	B. Dielectric Fittings:
	1. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	2. Dielectric Unions:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Capitol Manufacturing Company.
	2) Central Plastics Company.
	3) Jomar International Ltd.
	4) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	5) Wilkins; a Zurn company.

	b. Description:
	1) Standard:  ASSE 1079.
	2) Pressure Rating:  32T125 psig32T41T (860 kPa)41T minimum at 32T180 deg F32T41T (82 deg C)
	3) End Connections:  Solder-joint copper alloy and threaded ferrous.


	3. Dielectric Flanges:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Capitol Manufacturing Company.
	2) Central Plastics Company.
	3) Matco-Norca, Inc.
	4) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	5) Wilkins; a Zurn company.

	b. Description:
	1) Standard:  ASSE 1079.
	2) Factory-fabricated, bolted, companion-flange assembly.
	3) Pressure Rating:  32T125 psig32T41T (860 kPa)41T minimum at 32T180 deg F32T41T (82 deg C)41T.
	4) End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	4. Dielectric-Flange Insulating Kits:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Advance Products & Systems, Inc.
	2) Calpico, Inc.
	3) Central Plastics Company.
	4) Pipeline Seal and Insulator, Inc.

	b. Description:
	1) Nonconducting materials for field assembly of companion flanges.
	2) Pressure Rating:  32T150 psig32T41T (1035 kPa).
	3) Gasket:  Neoprene or phenolic.
	4) Bolt Sleeves:  Phenolic or polyethylene.
	5) Washers:  Phenolic with steel backing washers.


	5. Dielectric Nipples:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Grinnell Mechanical Products.
	2) Matco-Norca, Inc.
	3) Precision Plumbing Products, Inc.
	4) Victaulic Company.

	b. Description:
	1) Standard:  IAPMO PS 66
	2) Electroplated steel nipple.
	3) Pressure Rating:  32T300 psig32T41T (2070 kPa)41T at 32T225 deg F32T41T (107 deg C)41T.
	4) End Connections:  Male threaded or grooved.
	5) Lining:  Inert and noncorrosive, propylene.





	PART 3  EXECUTION
	3.01 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Division 31 Section "Earth Moving."

	3.02 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. ...
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	L. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	M. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping 32TNPS 332T41T (DN 80)41T and smaller; 2 percent downward in direction of flow for piping 32TNPS 432T41T (DN 100)41T and larger.
	2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.
	3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

	N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	O. Install steel piping according to applicable plumbing code.
	P. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
	Q. Install aboveground ABS piping according to ASTM D 2661.
	R. Install underground ABS piping according to ASTM D 2321.
	S. Plumbing Specialties:
	1. Install backwater valves in sanitary waster gravity-flow piping.  Comply with requirements for backwater valves specified in Division 22 Section "Sanitary Waste Piping Specialties."
	2. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary drainage gravity-flow piping.  Install cleanout fitting with closure plug inside the building in sanitary drainage force-main pi...
	3. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for drains specified in Division 22 Section "Sanitary Waste Piping Specialties."

	T. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	U. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	V. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."
	W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping."

	3.03 JOINT CONSTRUCTION
	A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	B. Join copper tube and fittings with soldered joints according to ASTM B 828.  Use ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
	C. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes.
	3. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes.


	3.04 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in OD's.
	2. In Drainage Piping:  Shielded, nonpressure transition couplings.

	B. Dielectric Fittings:
	1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	2. Dielectric Fittings for 32TNPS 232T41T (DN 50)41T and Smaller:  Use dielectric nipples.
	3. Dielectric Fittings for 32TNPS 2-1/2 to NPS 432T41T (DN 65 to DN 100)41T:  Use dielectric nipples.
	4. Dielectric Fittings for [32TNPS 532T41T (DN 125) 41Tand Larger:  Use dielectric flange kits.


	3.05 VALVE INSTALLATION
	A. General valve installation requirements are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
	B. Backwater Valves:  Install backwater valves in piping subject to backflow.
	1. Horizontal Piping:  Horizontal backwater valves.
	2. Floor Drains:  Drain outlet backwater valves unless drain has integral backwater valve.
	3. Install backwater valves in accessible locations.
	4. Comply with requirements for backwater valve specified in Division 22 Section "Sanitary Waste Piping Specialties."


	3.06 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger and support devices and installation specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
	1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
	2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
	3. Vertical Piping:  MSS Type 8 or Type 42, clamps.
	4. Install individual, straight, horizontal piping runs:
	a. 32T100 Feet32T41T (30 m)41T and Less:  MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 32T100 Feet32T41T (30 m)41T:  MSS Type 43, adjustable roller hangers.
	c. Longer Than 32T100 Feet32T41T (30 m)41T if Indicated:  MSS Type 49, spring cushion rolls.

	5. Multiple, Straight, Horizontal Piping Runs 32T100 Feet32T41T (30 m)41T or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
	6. Base of Vertical Piping:  MSS Type 52, spring hangers.

	C. Support horizontal piping and tubing within 32T12 inches32T41T (300 mm)41T of each fitting and coupling.
	D. Support vertical piping and tubing at base and at each floor.
	E. Rod diameter may be reduced one size for double-rod hangers, with 32T3/8-inch32T41T (10-mm)41T minimum rods.
	F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 32TNPS 1-1/2 and NPS 232T41T (DN 40 and DN 50)41T:  32T60 inches32T41T (1500 mm)41T with 32T3/8-inch32T41T (10-mm)41T rod.
	2. 32TNPS 332T41T (DN 80)41T:  32T60 inches32T41T (1500 mm)41T with 32T1/2-inch32T41T (13-mm)41T rod.
	3. 32TNPS 4 and NPS 532T41T (DN 100 and DN 125)41T:  32T60 inches32T41T (1500 mm)41T with 32T5/8-inch32T41T (16-mm)41T rod.
	4. Spacing for 32T10-foot32T41T (3-m)41T lengths may be increased to 32T10 feet32T41T (3 m)41T.  Spacing for fittings is limited to 32T60 inches32T41T (1500 mm)41T.

	G. Install supports for vertical cast-iron soil piping every 32T15 feet32T41T (4.5 m)41T.
	H. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 32TNPS 1-1/432T41T (DN 32)41T:  32T84 inches32T41T (2100 mm)41T with 32T3/8-inch32T41T (10-mm)41T rod.
	2. 32TNPS 1-1/232T41T (DN 40)41T:  32T108 inches32T41T (2700 mm)41T with 32T3/8-inch32T41T (10-mm)41T rod.
	3. 32TNPS 232T41T (DN 50)41T:  32T10 feet32T41T (3 m)41T with 32T3/8-inch32T41T (10-mm)41T rod.
	4. 32TNPS 2-1/232T41T (DN 65)41T:  32T11 feet32T41T (3.4 m)41T with 32T1/2-inch32T41T (13-mm)41T rod.
	5. 32TNPS 332T41T (DN 80)41T:  32T12 feet32T41T (3.7 m)41T with 32T1/2-inch32T41T (13-mm)41T rod.
	6. 32TNPS 4 and NPS 532T41T (DN 100 and DN 125)41T:  32T12 feet32T41T (3.7 m)41T with 32T5/8-inch32T41T (16-mm)41T rod.

	I. Install supports for vertical steel piping every 32T15 feet32T41T (4.5 m)41T.
	J. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. 32TNPS 1-1/432T41T (DN 32)41T:  32T72 inches32T41T (1800 mm)41T with 32T3/8-inch32T41T (10-mm)41T rod.
	2. 32TNPS 1-1/2 and NPS 232T41T (DN 40 and DN 50)41T:  32T96 inches32T41T (2400 mm)41T with 32T3/8-inch32T41T (10-mm)41T rod.

	K. Install supports for vertical copper tubing every 32T10 feet32T41T (3 m)41T.
	L. Install hangers for ABS piping with the following maximum horizontal spacing and minimum rod diameters:
	1. 32TNPS 1-1/2 and NPS 232T41T (DN 40 and DN 50)41T:  32T48 inches32T41T (1200 mm)41T with 32T3/8-inch32T41T (10-mm)41T rod.
	2. 32TNPS 332T41T (DN 80)41T:  32T48 inches32T41T (1200 mm)41T with 32T1/2-inch32T41T (13-mm)41T rod.
	3. 32TNPS 4 and NPS 532T41T (DN 100 and DN 125)41T:  32T48 inches32T41T (1200 mm)41T with 32T5/8-inch32T41T (16-mm)41T rod.

	M. Install supports for vertical ABS piping every 32T48 inches32T41T (1200 mm)41T.
	N. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.07 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
	5. Install horizontal backwater valves with cleanout cover flush with floor.
	6. Comply with requirements for backwater valves, cleanouts, and drains specified in Division 22 Section "Sanitary Waste Piping Specialties."

	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Make connections according to the following unless otherwise indicated:
	1. Install unions, in piping 32TNPS 232T41T (DN 50)41T and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping 32TNPS 2-1/232T41T (DN 65)41T and larger, adjacent to flanged valves and at final connection to each piece of equipment


	3.08 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.09 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside leaders on completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but not less than 32T10-foot head of water32T41T (30...
	4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and building drains where they leave building.  Int...
	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.

	E. Test force-main piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping until it has been tested and approved.  Expose work that was covered or concealed before it was tested.
	2. Cap and subject piping to static-water pressure of 32T50 psig32T41T (345 kPa)41T above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four hours.  Leaks and loss in test...
	3. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	4. Prepare reports for tests and required corrective action.


	3.10 CLEANING AND PROTECTION
	A. Clean interior of piping.  Remove dirt and debris as work progresses.
	B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Exposed ABS Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.

	3.11 PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground, soil and waste piping 32TNPS 432T41T (DN 100)41T and smaller shall be the following:
	1. Hubless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and coupled joints.
	2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	C. Aboveground, vent piping 32TNPS 432T41T (DN 100)41T and smaller shall be the following:
	1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
	2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints.
	3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	D. Underground, soil, waste, and vent piping 32TNPS 432T41T (DN 100)41T and smaller shall be the following:
	1. Solid wall ABS pipe, ABS socket fittings, and solvent-cemented joints.
	2. Dissimilar Pipe- Material Couplings:  Shielded, nonpressure transition couplings.




	22 1319 - Sanitary Waste Piping Specialties
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following sanitary drainage piping specialties:
	1. Cleanouts.
	2. Roof flashing assemblies.
	3. Miscellaneous sanitary drainage piping specialties.
	4. Flashing materials.


	1.03 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. FOG:  Fats, oils, and greases.
	C. FRP:  Fiberglass-reinforced plastic.
	D. HDPE:  High-density polyethylene plastic.
	E. PE:  Polyethylene plastic.
	F. PP:  Polypropylene plastic.
	G. PVC:  Polyvinyl chloride plastic.

	1.04 SUBMITTALS
	A. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals.
	1. Wiring Diagrams:  Power, signal, and control wiring.

	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty components.

	1.06 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate size and location of roof penetrations.

	1.07 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Cultures:  Provide 32T1-gal.32T41T (3.8-L)41T bottles of bacteria culture recommended by manufacturer of FOG disposal systems equal to 200 percent of amount installed, but no fewer than 2  32T1-gal.32T41T (3.8-L)41T bottles.



	PART 2  PRODUCTS
	2.01 CLEANOUTS
	A. Exposed Metal Cleanouts
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company; Josam Div.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	d. Tyler Pipe; Wade Div.
	e. Watts Drainage Products Inc.
	f. Zurn Plumbing Products Group; Specification Drainage Operation.
	g. Josam Company; Blucher-Josam Div.

	2. Standard:  ASME A112.36.2M for cast iron for cleanout test tee.
	3. Size:  Same as connected drainage piping
	4. Body Material:  Hubless, cast-iron soil pipe test tee as required to match connected piping.
	5. Closure:  Countersunk or raised-head plug.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
	7. Closure:  Stainless-steel plug with seal.

	B. Metal Floor Cleanouts:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company; Josam Div.
	b. Oatey.
	c. Sioux Chief Manufacturing Company, Inc.
	d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	e. Tyler Pipe; Wade Div.
	f. Watts Drainage Products Inc.
	g. Zurn Plumbing Products Group; Light Commercial Operation.
	h. Zurn Plumbing Products Group; Specification Drainage Operation.
	i. Josam Company; Josam Div.
	j. Kusel Equipment Co.
	k. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	l. Josam Company; Blucher-Josam Div.

	2. Standard:  ASME A112.36.2M for adjustable housing cleanout.
	3. Size:  Same as connected branch.
	4. Type:  Adjustable housing
	5. Body or Ferrule:  Cast iron
	6. Clamping Device:  Required.
	7. Outlet Connection:  Inside calk
	8. Closure:  Brass plug with tapered threads
	9. Adjustable Housing Material:  Cast iron with set-screws or other device.
	10. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy
	11. Frame and Cover Shape:  Round
	12. Top Loading Classification:  Medium Duty.
	13. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.
	14. Standard:  ASME A112.3.1.
	15. Size:  Same as connected branch.
	16. Housing:  Stainless steel.
	17. Closure:  Stainless steel with seal.
	18. Riser:  Stainless-steel drainage pipe fitting to cleanout.

	C. Cast-Iron Wall Cleanouts
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company; Josam Div.
	b. MIFAB, Inc.
	c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	d. Tyler Pipe; Wade Div.
	e. Watts Drainage Products Inc.
	f. Zurn Plumbing Products Group; Specification Drainage Operation.

	2. Standard:  ASME A112.36.2M.  Include wall access.
	3. Size:  Same as connected drainage piping.
	4. Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping.
	5. Closure:  Countersunk or raised-head plug.
	6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size.
	7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with screw.
	8. Wall Access:  Round, nickel-bronze, copper-alloy, or stainless-steel wall-installation frame and cover.


	2.02 FLOOR DRAINS
	A. Cast-Iron Floor Drains:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Commercial Enameling Co.
	b. Josam Company; Josam Div.
	c. MIFAB, Inc.
	d. Prier Products, Inc.
	e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	f. Tyler Pipe; Wade Div.
	g. Watts Drainage Products Inc.
	h. Zurn Plumbing Products Group; Light Commercial Operation.
	i. Zurn Plumbing Products Group; Specification Drainage Operation.

	2. Standard:  ASME A112.6.3.
	3. Pattern:  Floor drain.
	4. Body Material:  Cast iron
	5. Seepage Flange:  Required.
	6. Anchor Flange:  Required.
	7. Clamping Device:  Required.
	8. Outlet:  Bottom
	9. Backwater Valve:  Not required.
	10. Coating on Interior and Exposed Exterior Surfaces:  Not required.
	11. Sediment Bucket:  Not required
	12. Top or Strainer Material:  Nickel bronze
	13. Top of Body and Strainer Finish:  Nickel bronze
	14. Top Shape:  Round
	15. Inlet Fitting:  Gray iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
	16. Trap Material:  Cast iron
	17. Trap Pattern:  Standard P-trap.
	18. Trap Features:  Trap-seal primer valve drain connection.


	2.03 ROOF FLASHING ASSEMBLIES
	A. Roof Flashing Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Acorn Engineering Company; Elmdor/Stoneman Div.
	b. Thaler Metal Industries Ltd.


	B. Description:  Manufactured assembly made of 32T4.0-lb/sq. ft.32T41T (20-kg/sq. m)41T, 32T0.0625-inch-32T41T (1.6-mm-) 41Tfrom pipe, with galvanized-steel boot reinforcement and counterflashing fitting.
	1. Open-Top Vent Cap:  Without cap.
	2. Low-Silhouette Vent Cap:  With vandal-proof vent cap.
	3. Extended Vent Cap:  With field-installed, vandal-proof vent cap.


	2.04 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Floor-Drain, Trap-Seal Primer Fittings:
	1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
	2. Size:  Same as floor drain outlet with 32TNPS 1/232T41T (DN 15)41T side inlet.

	B. Air-Gap Fittings :
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body:  Bronze or cast iron.
	3. Inlet:  Opening in top of body.
	4. Outlet:  Larger than inlet.
	5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	C. Sleeve Flashing Device:
	1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel pipe extension in top of fitting that will extend 32T2 inches32T41T (51 mm)41T above fin...
	2. Size:  As required for close fit to riser or stack piping.

	D. Stack Flashing Fittings:
	1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	2. Size:  Same as connected stack vent or vent stack.


	2.05 FLASHING MATERIALS
	A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses, unless otherwise indicated:
	1. General Use:  32T4.0-lb/sq. ft.32T41T (20-kg/sq. m)41T, 32T0.0625-inch32T41T (1.6-mm)41T thickness.
	2. Vent Pipe Flashing:  32T3.0-lb/sq. ft.32T41T (15-kg/sq. m)41T, 32T0.0469-inch32T41T (1.2-mm)41T thickness.
	3. Burning:  32T6-lb/sq. ft.32T41T (30-kg/sq. m)41T, 32T0.0938-inch32T41T (2.4-mm)41T thickness.

	B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise indicated:
	1. General Applications:  32T12 oz./sq. ft.32T41T (3.7 kg/sq. m or 0.41-mm)41T thickness.
	2. Vent Pipe Flashing:  32T8 oz./sq. ft.32T41T (2.5 kg/sq. m or 0.27-mm)41T thickness.

	C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 32T0.04-inch32T41T (1.01-mm)41T minimum thickness, unless otherwise indicated.  Include 32TG9032T41T (Z275)41T hot-dip galvanized, mill-phosphatized finish for painti...
	D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 32T40-mil32T41T (1.01-mm)41T minimum thickness.
	E. Fasteners:  Metal compatible with material and substrate being fastened.
	F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for installation; matching or compatible with material being installed.
	G. Solder:  ASTM B 32, lead-free alloy.
	H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic.


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint construction, and basic installation requirements.
	B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to 32TNPS 432T41T (DN 100)41T.  Use 32TNPS 432T41T (DN 100)41T for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 32T50 feet32T41T (15 m)41T for piping 32TNPS 432T41T (DN 100)41T and smaller and 32T100 feet32T41T (30 m)41T for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates depressed according to the following drainage area radii:
	a. Radius, 32T30 Inches32T41T (750 mm)41T or Less:  Equivalent to 1 percent slope, but not less than 32T1/4-inch32T41T (6.35-mm)41T total depression.
	b. Radius, 32T30 to 60 Inches32T41T (750 to 1500 mm)41T:  Equivalent to 1 percent slope.
	c. Radius, 32T60 Inches32T41T (1500 mm)41T or Larger:  Equivalent to 1 percent slope, but not greater than 32T1-inch32T41T (25-mm)41T total depression.

	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	G. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	H. Assemble open drain fittings and install with top of hub 32T2 inches32T41T (51 mm)41T above floor.
	I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	1. Exception:  Fitting may be omitted if trap has trap-seal primer connection.
	2. Size:  Same as floor drain inlet.

	J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	K. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	L. Install vent caps on each vent pipe passing through roof.
	M. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 32T1-inch32T41T (25-mm)41T clearance between vent pipe and roof substrate.
	N. Install expansion joints on vertical stacks and conductors.  Position expansion joints for easy access and maintenance.
	O. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 32T1-inch32T41T (25-mm)41T clearance between vent pipe and roof substrate.
	P. Install wood-blocking reinforcement for wall-mounting-type specialties.
	Q. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.

	3.02 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.03 FLASHING INSTALLATION
	A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join flashing according to the following if required:
	1. Lead Sheets:  Burn joints of lead sheets 32T6.0-lb/sq. ft.32T41T (30-kg/sq. m)41T, 32T0.0938-inch32T41T (2.4-mm)41T thickness or thicker.  Solder joints of lead sheets 32T4.0-lb/sq. ft.32T41T (20-kg/sq. m)41T, 32T0.0625-inch32T41T (1.6-mm)41T thick...
	2. Copper Sheets:  Solder joints of copper sheets.

	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 32T10 inches32T41T (250 mm)41T, and skirt or flange extending at least 32T8 inches32T41T (200 mm)41T around pipe.
	2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 32T8 inches32T41T (200 mm)41T around sleeve.
	3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 32T8 inches32T41T (200 mm)41T around specialty.

	C. Set flashing on floors and roofs in solid coating of bituminous cement.
	D. Secure flashing into sleeve and specialty clamping ring or device.
	E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
	F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.04 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.


	3.05 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	23 0000 - General Mechanical Requirements
	23 0500 - Basic Mechanical Materials and Methods
	23 0529 - Hangers and Supports For HVAC Piping And Equipment
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Fastener systems.
	2. Equipment supports.


	1.02 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having jurisdiction.


	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Equipment supports.

	C. Welding certificates.

	1.04 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2   PRODUCTS
	2.1 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.
	c. Flex-Strut Inc.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut Corporation; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard:  MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Non-MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International; a subsidiary of Mueller Water Products Inc.
	b. Empire Industries, Inc.
	c. ERICO International Corporation.
	d. Haydon Corporation; H-Strut Division.
	e. NIBCO INC.
	f. PHD Manufacturing, Inc.
	g. PHS Industries, Inc.

	2. Description:  Shop- or field-fabricated pipe-support assembly made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard:  Comply with MFMA-4.
	4. Channels:  Continuous slotted steel channel with inturned lips.
	5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel.


	2.02 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless- steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.03 EQUIPMENT SUPPORTS
	A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.04 MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties:  Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix:  32T5000-psi32T41T (34.5-MPa)41T, 28-day compressive strength.



	PART 3   EXECUTION
	3.01 HANGER AND SUPPORT INSTALLATION
	A. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 32T4 inches32T41T (100 mm)41T thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by powder-actuated tool ma...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  Install fasteners according to manufacturer's written instructions.

	B. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	C. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.
	D. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	E. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments at concentrated loads, and larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten i...
	F. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.

	3.02 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.03 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.04 ADJUSTING
	A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 32T1-1/2 inches32T41T (40 mm)41T.
	C. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 32T2.0 mils32T41T (0.05 mm)41T.

	D. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
	E. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.05 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers] and attachments for general service applications.
	F. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	23 0548 - Vibration and Seismic Controls For HVAC Piping And Equipment
	PART 1  GENERAL
	1.01 SUMMARY
	A. This Section includes the following:
	1. Restraining braces and cables.


	1.02 TECHNICAL REQUIREMENTS
	A. Structural steel bases shall be cleaned of welding slag and painted with a coat of red primer-finish.
	B. All mounts shall be selected to perform their function without undue stress or overloading. All isolators that are to be used with structural steel bases, as shown or specified shall be equipped with height saving brackets. When applicable these is...
	C. When neoprene connectors are not used, the first three support locations from isolated equipment require resilient hangers or mounts with deflections equal to the equipment isolation system. All other piping requires resilient hangers and mounts wi...
	D. All equipment shall be restrained from displacements exceeding 1/4-inch due to thrust forces. Thrust restraint assemblies shall consist of a spring element in series with a neoprene cup and shall be factory preset to allow for a maximum of 1/4-inch...
	E. Typical applicable codes and standards
	1. Seismic design shall be in accordance with 2016 California Building Code, Chapter 16A.
	2. Attachments of floor – or roof – mounted equipment weighing less than 400 lbs need not be designed to resist seismic loads. Attachments for vibration – isolated and suspended equipment weighing less than 20 lbs. needs not be designed to resist seis...
	3. Seismic sway bracing of suspended piping and ductwork shall be installed in accordance with the 2011 Mason Industries Seismic Restraint Guidelines for Suspended Systems.


	1.03 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Welding certificates.
	C. Qualification Data:  For professional engineer.
	D. Field quality-control test reports.

	1.04 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the CBC unless requirements in this Section are more stringent.
	B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another agency acceptable to authorities having jurisdiction...


	PART 2   PRODUCTS
	2.01 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. California Dynamics Corporation.
	2. Cooper B-Line, Inc., a division of Cooper Industries.
	3. Kinetics Noise Control.
	4. Mason Industries.
	5. TOLCO Incorporated; a brand of NIBCO INC.

	B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and w...
	D. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and with a minimum of two clamping bolts for cable engagement.
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	F. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.
	G. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to...


	PART 3   EXECUTION
	3.01 APPLICATIONS
	A. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	3.02 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof curbs, equipment supports, and roof penetrations.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 32T0.125 inch32T41T (3.2 mm)41T.
	2. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.
	E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Drilled-in Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.03 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained component (unless postconnection testing has been approved), and with at least seven days' advance notice.
	3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-spreading members.
	4. Test at least four of each type and size of installed anchors and fasteners selected by Architect.
	5. Test to 90 percent of rated proof load of device.
	6. Measure isolator restraint clearance.
	7. Measure isolator deflection.
	8. If a device fails test, modify all installations of same type and retest until satisfactory results are achieved.

	C. Remove and replace malfunctioning units and retest as specified above.
	D. Prepare test and inspection reports.

	3.04 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.  After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.
	C. Adjust active height of spring isolators.
	D. Adjust restraints to permit free movement of equipment within normal mode of operation.



	23 0553  - Identification For HVAC Piping And Equipment
	PART 1   GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Duct labels.


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


	PART 2   PRODUCTS
	2.01 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness:   Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch (3.2mm) thick, and having predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Black.
	4. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).
	5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch (64 by 19 mm).
	6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger lettering for greater viewing distances. Incl...
	7. Fasteners: Stainless-steel rivets.
	8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule:  For each item of equipment to be labeled, on 32T8-1/2-by-11-inch32T41T (A4)41T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules...

	2.02 DUCT LABELS
	A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving,  32T1/16 inch32T41T (3.2 mm)41T thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  White.
	C. Background Color:  Black.
	D. Maximum Temperature:  Able to withstand temperatures up to 32T160 deg F32T41T (71 deg C)41T.
	E. Minimum Label Size:  Length and width vary for required label content, but not less than 32T2-1/2 by 3/4 inch32T41T (64 by 19 mm)41T.
	F. Minimum Letter Size:  32T1/4 inch32T41T (6.4 mm)41T for name of units if viewing distance is less than 32T24 inches32T41T (600 mm)41T, 32T1/2 inch32T41T (13 mm)41T for viewing distances up to 32T72 inches32T41T (1830 mm)41T, and proportionately lar...
	G. Fasteners:  Stainless-steel rivets.
	H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate.
	I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
	1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both directions or as separate unit on each duct label to indicate flow direction.
	2. Lettering Size:  At least 32T1-1/2 inches32T41T (38 mm)41T high.


	2.03 STENCILS
	A. Lettering Size: Minimum letter height of 1-1/4 inches (32 mm) for viewing distances up to 15 feet (4-1/2 m) and proportionately larger lettering for greater viewing distances.
	B. Stencil Material: Fiberboard or metal.
	C. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form.
	D. Identification Paint: Exterior alkyd enamel. Paint may be in pressurized spray-can form.


	PART 3   EXECUTION
	3.01 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.02 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.03 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes:
	1. Blue:  For supply ducts.

	B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 32T50 feet32T41T (15 m)41T in each space where ducts are exposed or concealed by removable ceiling system.
	C. Stenciled duct label option: Stenciled labels showing service and flow direction may be provided instead of plastic-laminated duct labels, at installer’s option.



	23 0593 - Testing, Adjusting, and Balancing For HVAC
	PART 1  GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Constant-volume air systems.



	1.02 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. NEBB:  National Environmental Balancing Bureau.
	C. TAB:  Testing, adjusting, and balancing.
	D. TAB Specialist:  An entity engaged to perform TAB Work.

	1.03 SUBMITTALS
	A. Strategies and Procedures Plan:  Within 30 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	B. Certified TAB reports.
	C. Sample report forms.
	D. Instrument Calibration Reports, including:
	1. Instrument type and make.
	2. Serial number
	3. Application
	4. Dates of use
	5. Dates of calibration


	1.04 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB.
	1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC or NEBB.
	2. TAB Technician:  Employee of the TAB contractor and who is certified AABC or NEBB as a TAB technician.

	B. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	C. TAB Report Forms:  Use standard TAB contractor's forms.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."


	PART 2  PRODUCTS (Not Applicable)
	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems' output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance.  To calculate system effects for air systems, use tables and charts fo...

	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	I. Examine control dampers and verify that they are accessible and their controls are connected and functioning.
	J. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	K. Examine operating safety interlocks and controls on HVAC equipment.
	L. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record system reactions to changes in conditions.  Record default set points if different from indicated values.

	3.02 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures.
	B. Complete system-readiness checks and prepare reports.  Verify the following:
	1. Permanent electrical-power wiring is complete.
	2. Automatic temperature-control systems are operational.
	3. Equipment and duct access doors are securely closed.
	4. Balance, smoke, and fire dampers are open.
	5. Isolating and balancing valves are open and control valves are operational.
	6. Ceilings are installed in critical areas where air-pattern adjustments are required and access to balancing devices is provided.
	7. Windows and doors can be closed so indicated conditions for system operations can be met.


	3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance” or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" an...
	1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air Balancing."

	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor barrier, and finish according to Division 23 Section.

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	F. Verify that motor starters are equipped with properly sized thermal protection.
	G. Check dampers for proper position to achieve desired airflow path.
	H. Check for airflow blockages.
	I. Check condensate drains for proper connections and functioning.
	J. Check for proper sealing of air-handling-unit components.
	K. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

	3.05 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure total airflow.
	a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow.

	2. Measure fan static pressures as follows to determine actual static pressure:
	a. Measure outlet static pressure as far downstream from the fan as practical and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from the flexible connection, and downstream from duct restrictions.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other air-handling and -treating equipment.
	a. Report the cleanliness status of filters and the time static pressures are measured.

	4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery equipment, and air washers, under final balanced conditions.
	5. Review Record Documents to determine variations in design static pressures versus actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate actual conditions.
	6. Obtain approval from Commissioning Authority for adjustment of fan speed higher or lower than indicated speed.  Comply with requirements in Division 23 Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve indic...
	7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor amperage to ensure that no overload will occur.  Measure amperage in full-cool...

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure airflow of submain and branch ducts.
	a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse measurements, measure airflow at terminal outlets and inlets and calculate the total airflow for that zone.

	2. Measure static pressure at a point downstream from the balancing damper, and adjust volume dampers until the proper static pressure is achieved.
	3. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust submain and branch ducts to indicated airflows within specified tolerances.

	C. Measure air outlets and inlets without making adjustments.
	1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.

	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.
	1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without generating noise levels above the limitations prescribed by the Contract Documents.
	2. Adjust patterns of adjustable outlets for proper distribution without drafts.


	3.06 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.


	3.07 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each refrigerant coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Wet-bulb temperature of entering and leaving air.
	3. Airflow.
	4. Air pressure drop.
	5. Refrigerant suction pressure and temperature.


	3.08 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.


	3.09 REPORTING
	A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  Recommend changes and additions to systems' balanc...
	B. Status Reports:  Prepare weekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being tested and balanced.  Prepare a separate report...

	3.10 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.

	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Fan curves.
	2. Manufacturers' test data.
	3. Field test reports prepared by system and equipment installers.
	4. Other information relative to equipment performance; do not include Shop Drawings and product data.

	C. General Report Data:  In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Fan drive settings including settings and percentage of maximum pitch diameter.
	e. Other system operating conditions that affect performance.


	D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Duct, outlet, and inlet sizes.
	3. Balancing stations.
	4. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in 32Tinches32T41T (mm)41T, and bore.
	i. Center-to-center dimensions of sheave, and amount of adjustments in 32Tinches32T41T (mm)41T.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in 32Tinches32T41T (mm)41T, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in 32Tinches32T41T (mm)41T.

	3. Test Data (Indicated and Actual Values):
	a. Total air flow rate in 32Tcfm32T41T (L/s)41T.
	b. Total system static pressure in 32Tinches wg32T41T (Pa)41T.
	c. Fan rpm.
	d. Discharge static pressure in 32Tinches wg32T41T (Pa)41T.
	e. Filter static-pressure differential in 32Tinches wg32T41T (Pa)41T.
	f. Cooling-coil static-pressure differential in 32Tinches wg32T41T (Pa)41T.
	g. Outdoor airflow in 32Tcfm32T41T (L/s)41T.
	h. Return airflow in 32Tcfm32T41T (L/s)41T.
	i. Outdoor-air damper position.
	j. Return-air damper position.


	F. Apparatus-Coil Test Reports:
	4. Coil Data:
	a. System identification.
	b. Location.
	c. Coil type.
	d. Number of rows.
	e. Fin spacing in 32Tfins per inch32T41T (mm)41T o.c.
	f. Make and model number.
	g. Face area in 32Tsq. ft.32T41T (sq. m)41T.
	h. Tube size in 32TNPS32T41T (DN)41T.
	i. Tube and fin materials.
	j. Circuiting arrangement.

	5. Test Data (Indicated and Actual Values):
	a. Air flow rate in 32Tcfm32T41T (L/s)41T.
	b. Average face velocity in 32Tfpm32T41T (m/s)41T.
	c. Air pressure drop in 32Tinches wg32T41T (Pa)41T.
	d. Outdoor-air, wet- and dry-bulb temperatures in 32Tdeg F32T41T (deg C)41T.
	e. Return-air, wet- and dry-bulb temperatures in 32Tdeg F32T41T (deg C)41T.
	f. Entering-air, wet- and dry-bulb temperatures in 32Tdeg F32T41T (deg C)41T.
	g. Leaving-air, wet- and dry-bulb temperatures in 32Tdeg F32T41T (deg C)41T.
	h. Refrigerant expansion valve and refrigerant types.
	i. Refrigerant suction pressure in 32Tpsig32T41T (kPa)41T.
	j. Refrigerant suction temperature in 32Tdeg F32T41T (deg C)41T.


	G. Fan Test Reports:  For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in 32Tinches32T41T (mm)41T, and bore.
	h. Center-to-center dimensions of sheave, and amount of adjustments in 32Tinches32T41T (mm)41T.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in 32Tinches32T41T (mm)41T, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in 32Tinches32T41T (mm)41T.
	g. Number, make, and size of belts.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in 32Tcfm32T41T (L/s)41T.
	b. Total system static pressure in 32Tinches wg32T41T (Pa)41T.
	c. Fan rpm.
	d. Discharge static pressure in 32Tinches wg32T41T (Pa)41T.
	e. Suction static pressure in 32Tinches wg32T41T (Pa)41T.


	H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	1. Report Data:
	a. System and air-handling-unit number.
	b. Location and zone.
	c. Traverse air temperature in 32Tdeg F32T41T (deg C)41T.
	d. Duct static pressure in 32Tinches wg32T41T (Pa)41T.
	e. Duct size in 32Tinches32T41T (mm)41T.
	f. Duct area in 32Tsq. ft.32T41T (sq. m)41T.
	g. Indicated air flow rate in 32Tcfm32T41T (L/s)41T.
	h. Indicated velocity in 32Tfpm32T41T (m/s)41T.
	i. Actual air flow rate in 32Tcfm32T41T (L/s)41T.
	j. Actual average velocity in 32Tfpm32T41T (m/s)41T.
	k. Barometric pressure in 32Tpsig32T41T (Pa)41T.


	I. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.11 INSPECTIONS
	A. Initial Inspection:
	1. After testing and balancing are complete, operate each system and randomly check measurements to verify that the system is operating according to the final test and balance readings documented in the final report.
	2. Check the following for each system:
	a. Measure airflow of at least 10percent of air outlets.
	b. Measure water flow of at least 5 percent of terminals.
	c. Measure room temperature at each thermostat/temperature sensor.  Compare the reading to the set point.
	d. Verify that balancing devices are marked with final balance position.
	e. Note deviations from the Contract Documents in the final report.


	B. Final Inspection:
	1. After initial inspection is complete and documentation by random checks verifies that testing and balancing are complete and accurately documented in the final report, request that a final inspection be made by Architect.
	2. The TAB contractor's test and balance engineer shall conduct the inspection in the presence of Architect.
	3. Architect shall randomly select measurements, documented in the final report, to be rechecked.  Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a normal 8...
	4. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	5. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.

	C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as follows:
	1. Recheck all measurements and make adjustments.  Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.
	2. If the second final inspection also fails, Owner may contract the services of another TAB contractor to complete TAB Work according to the Contract Documents and deduct the cost of the services from the original TAB contractor's final payment.

	D. Prepare test and inspection reports.

	3.12 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.



	23 0713 - Duct Insulation
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, concealed return located in unconditioned space.


	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each type of insulation.
	3. Detail application of field-applied jackets.
	4. Detail application at linkages of control devices.

	C. Qualification Data:  For qualified Installer.
	D. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with req...
	E. Field quality-control reports.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket mate...
	1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.06 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Division 23 Section "Metal Ducts."
	B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and...
	C. Coordinate installation and testing of heat tracing.

	1.07 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing.  Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2   PRODUCTS
	2.01 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type II for sheet materials.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Armacell LLC; AP Armaflex.
	b. K-Flex USA; Insul-Sheet, K-Flex Gray Duct Liner, and K-FLEX LS.
	c. Degussa; Solcoustic.


	G. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.Factory-applied jacket requirements are specified in "Factory-A...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; SoftTouch Duct Wrap.
	b. Johns Manville; Microlite.
	c. Knauf Insulation; Friendly Feel Duct Wrap.



	2.02 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aeroseal.
	b. Armacell LLC; Armaflex 520 Adhesive.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-75.
	d. K-Flex USA; R-373 Contact Adhesive.


	C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.
	b. Eagle Bridges - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70.
	d. Mon-Eco Industries, Inc.; 22-25.


	D. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82.
	b. Eagle Bridges - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-50.
	d. Mon-Eco Industries, Inc.; 22-25.



	2.03 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-80/30-90.
	b. Vimasco Corporation; 749.

	2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 31T0.013 perm31T41T (0.009 metric perm)41T at 31T43-mil31T41T (1.09-mm)41T dry film thickness.
	3. Service Temperature Range:  31TMinus 20 to plus 180 deg F31T41T (Minus 29 to plus 82 deg C)41T.
	4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight.
	5. Color:  White.

	C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-30.
	b. Eagle Bridges - Marathon Industries; 501.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-35.
	d. Mon-Eco Industries, Inc.; 55-10.

	2. Water-Vapor Permeance:  ASTM F 1249, 31T0.05 perm31T41T (0.03 metric perm)41T at 31T35-mil31T41T (0.9-mm)41T dry film thickness.
	3. Service Temperature Range:  31T0 to 180 deg F31T41T (Minus 18 to plus 82 deg C)41T.
	4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight.
	5. Color:  White.

	D. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Encacel.
	b. Eagle Bridges - Marathon Industries; 570.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 60-95/60-96.

	2. Water-Vapor Permenance: ASTM F 1249, 0.05 perm (0.0033 metric perm) at 30-mil (0.8-mm) dry film thickness.
	3. Service Temperature Range:  Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C).
	4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight.
	5. Color:  White.


	2.04 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Eagle Bridges - Marathon Industries; 405.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-44.
	d. Mon-Eco Industries, Inc.; 44-05.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  31TMinus 40 to plus 250 deg F31T41T (Minus 40 to plus 121 deg C)41T.
	5. Color:  Aluminum.

	B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  31TMinus 40 to plus 250 deg F31T41T (Minus 40 to plus 121 deg C)41T.
	5. Color:  White.


	2.05 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied jackets are indicated, comply with the following:
	1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C 1136, Type I.
	2. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.06 FIELD-APPLIED FABRIC-REINFORCING MESH
	A. Woven Glass-Fiber Fabric:  Approximately 31T6 oz./sq. yd.31T41T (203 g/sq. m)41T with a thread count of 31T5 strands by 5 strands/sq. in.31T41T (2 strands by 2 strands/sq. mm)41T for covering ducts.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Chil-Glas No. 5.


	B. Woven Polyester Fabric:  Approximately 31T1 oz./sq. yd.31T41T (34 g/sq. m)41T with a thread count of 31T10 strands by 10 strands/sq. in.31T41T (4 strands by 4 strands/sq. mm)41T, in a Leno weave, for ducts.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Mast-A-Fab.
	b. Vimasco Corporation; Elastafab 894.



	2.07 FIELD-APPLIED CLOTHS
	A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 31T8 oz./sq. yd.31T41T (271 g/sq. m)41T.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.



	2.08 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

	2.09 TAPES
	A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ABI, Ideal Tape Division; 428 AWF ASJ.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
	c. Compac Corporation; 104 and 105.
	d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

	2. Width:  31T3 inches31T41T (75 mm)41T.
	3. Thickness:  31T11.5 mils31T41T (0.29 mm)41T.
	4. Adhesion:  31T90 ounces force/inch31T41T (1.0 N/mm)41T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  31T40 lbf/inch31T41T (7.2 N/mm)41T in width.
	7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape.

	B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ABI, Ideal Tape Division; 491 AWF FSK.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
	c. Compac Corporation; 110 and 111.
	d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

	2. Width:  31T3 inches31T41T (75 mm)41T.
	3. Thickness:  31T6.5 mils31T41T (0.16 mm)41T.
	4. Adhesion:  31T90 ounces force/inch31T41T (1.0 N/mm)41T in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  31T40 lbf/inch31T41T (7.2 N/mm)41T in width.
	7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

	C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive.
	1. Products:  Subject to compliance with requirements, provide products by one of the following:
	a. ABI, Ideal Tape Division; 488 AWF.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
	c. Compac Corporation; 120.
	d. Venture Tape; 3520 CW.

	2. Width:  31T2 inches31T41T (50 mm)41T.
	3. Thickness:  31T3.7 mils31T41T (0.093 mm)41T.
	4. Adhesion:  31T100 ounces force/inch31T41T (1.1 N/mm)41T in width.
	5. Elongation:  5 percent.
	6. Tensile Strength:  31T34 lbf/inch31T41T (6.2 N/mm)41T in width.


	2.10 SECUREMENTS
	A. Bands:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ITW Insulation Systems; Gerrard Strapping and Seals.
	b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

	2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304; 31T0.015 inch31T41T (0.38 mm)41T thick, 31T1/2 inch31T41T (13 mm)41T wide with wing seal.
	3. Aluminum:  31TASTM B 20931T41T (ASTM B 209M)41T, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 31T0.020 inch31T41T (0.51 mm)41T thick, 31T1/2 inch31T41T (13 mm)41T wide with wing seal.
	4. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to accept metal bands.  Spring size determined by manufacturer for application.

	B. Insulation Pins and Hangers:
	1. Products: Subject to compliance with requirements, provide one of the following:
	2. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 31T0.106-inch-31T41T (2.6-mm-)41T diameter shank, length to suit depth of insulation indicated.
	a. AGM Industries, Inc.; CWP-1.
	b. GEMCO; CD.
	c. Midwest Fasteners, Inc.; CD.

	3. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 31T0.135-inch-31T41T (3.5-mm-)41T diameter shank, length to suit depth of insulation indicated with integral 31T1-1/2-inc...
	4. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place.  Comply with...
	a. Baseplate:  Perforated, galvanized carbon-steel sheet, 31T0.030 inch31T41T (0.76 mm)41T thick by 31T2 inches31T41T (50 mm)41T square.
	b. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 31T0.106-inch-31T41T (2.6-mm-)41T diameter shank, length to suit depth of insulation indicated.
	c. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	5. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place.  Comply...
	a. Baseplate:  Perforated, nylon sheet, 31T0.030 inch31T41T (0.76 mm)41T thick by 31T1-1/2 inches31T41T (38 mm)41T in diameter.
	b. Spindle:  Nylon, 31T0.106-inch-31T41T (2.6-mm-)41T diameter shank, length to suit depth of insulation indicated, up to 31T2-1/2 inches31T41T (63 mm)41T.
	c. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	6. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place.  Comply with the following requirements:
	a. Baseplate:  Galvanized carbon-steel sheet, 31T0.030 inch31T41T (0.76 mm)41T thick by 31T2 inches31T41T (50 mm)41T square.
	b. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 31T0.106-inch-31T41T (2.6-mm-)41T diameter shank, length to suit depth of insulation indicated.
	c. Adhesive-backed base with a peel-off protective cover.

	7. Insulation-Retaining Washers:  Self-locking washers formed from 31T0.016-inch-31T41T (0.41-mm-)41T thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in place but not less than 31T1-1/2 inches31T41T (38 m...
	a. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in exposed locations.

	8. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 31T0.016-inch-31T41T (0.41-mm-)41T thick nylon sheet, with beveled edge sized as required to hold insulation securely in place but not less than 31T1-1/2 inches31T41T (38 mm)4...

	C. Staples:  Outward-clinching insulation staples, nominal 31T3/4-inch-31T41T (19-mm-)41T wide, stainless steel or Monel.
	D. Wire:  31T0.080-inch31T41T (2.0-mm)41T nickel-copper alloy.
	1. Manufacturers:  Subject to compliance with requirements, provide the following:
	a. C & F Wire.



	2.11 CORNER ANGLES
	A. Aluminum Corner Angles:  31T0.040 inch31T41T (1.0 mm)41T thick, minimum 31T1 by 1 inch31T41T (25 by 25 mm)41T, aluminum according to 31TASTM B 20931T41T (ASTM B 209M)41T, Alloy 3003, 3005, 3105, or 5005; Temper H-14.


	PART 3   EXECUTION
	3.01 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

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

	3.02 PREPARATION
	A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.

	3.03 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 31T3-inch-31T41T (75-mm-)41T wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 31T4 inches31T41T (100 mm)41T o.c.
	3. Overlap jacket longitudinal seams at least 31T1-1/2 inches31T41T (38 mm)41T.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 31T2 inches31T41T (50 mm)41T o.c.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 31T4 inches31T41T (100 mm)41T beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

	3.04 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside roof flashing at least 31T2 inches31T41T (50 mm)41T below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper sleeves to match adjacent insulation and overlap duct in...
	1. Comply with requirements in Division 07 Section "Penetration Firestopping" for firestopping and fire-resistive joint sealers.


	3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	3.06 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 31T18 inches31T41T (450 mm)41T and smaller, place pins along longitudinal centerline of duct.  Space 31T3 inches31T41T (75 mm)41T maximum from insulation end joints, and 31T16 inches31T41T (400 mm)41T o.c.
	b. On duct sides with dimensions larger than 31T18 inches31T41T (450 mm)41T, place pins 31T16 inches31T41T (400 mm)41T o.c. each way, and 31T3 inches31T41T (75 mm)41T maximum from insulation joints.  Install additional pins to hold insulation tightly ...
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by removing 31T2 inches31T41T (50 mm)41T from one edge and one en...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 31T50 deg F31T41T (10 deg C)41T at 31T18-foot31T41T (5.5-m)41T intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt...

	5. Overlap unfaced blankets a minimum of 31T2 inches31T41T (50 mm)41T on longitudinal seams and end joints.  At end joints, secure with steel bands spaced a maximum of 31T18 inches31T41T (450 mm)41T o.c.
	6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 31T6-inch-31T41T (150-mm-)41T wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins sp...


	3.07 FINISHES
	A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
	1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat paint.  Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material:  Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless-steel jackets.

	3.08 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection shall be limited to one location(s) for each duct system defined in the "Duct ...

	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.09 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, concealed return located in unconditioned space.

	B. Items Not Insulated:
	1. Metal ducts with duct liner of sufficient thickness to comply with energy code and ASHRAE/IESNA 90.1.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums and casings.
	4. Flexible connectors.
	5. Vibration-control devices.
	6. Factory-insulated access panels and doors.


	3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. All supply and return and outside air duct insulation shall be mineral fiber blanket or board, 0.75 lb/cu. ft nominal density of thickness to achieve R-8.0.
	B. All exhaust ducts serving Type 1 hoods shall be insulated with two layers of 1-1/2 inch thick fire rated duct wrap.

	3.11 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.



	23 1123 - Facility Natural-Gas Piping
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipes, tubes, and fittings.
	2. Piping specialties.
	3. Piping and tubing joining materials.
	4. Valves.
	5. Pressure regulators.


	1.03 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.

	1.04 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	1. Piping and Valves:  32T100 psig32T42T (690 kPa)42T minimum unless otherwise indicated.
	2. Service Regulators:  32T65 psig32T42T (450 kPa)42T minimum unless otherwise indicated.

	B. Natural-Gas System Pressure within Buildings:  Two pressure ranges.  Primary pressure is more than 32T0.5 psig32T42T (3.45 kPa)42T but not more than 32T2 psig32T42T (13.8 kPa)42T, and is reduced to secondary pressure of 32T0.5 psig32T42T (3.45 kPa)...
	C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Piping specialties.
	2. Corrugated, stainless-steel tubing with associated components.
	3. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models.
	4. Pressure regulators.  Indicate pressure ratings and capacities.
	5. Dielectric fittings.

	B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and att...
	1. Shop Drawing Scale:  32T1/4 inch per foot32T42T (1:50).42T
	2.  Retain service meter assembly option in subparagraph below if Contractor installs service meter.
	3. Detail mounting, supports, and valve arrangements for pressure regulator assembly.

	C. Delegated-Design Submittal:  For natural-gas piping and equipment indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparat...
	1. Detail fabrication and assembly of seismic restraints.
	2. Design Calculations:  Calculate requirements for selecting seismic restraints.

	D. Coordination Drawings:  Plans and details, drawn to scale, on which natural-gas piping is shown and coordinated with other installations, using input from installers of the items involved.
	E. Site Survey:  Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other services and utilities.
	F. Qualification Data:  For qualified professional engineer.
	G. Welding certificates.
	H. Field quality-control reports.
	I. Operation and Maintenance Data:  For motorized gas valves and pressure regulators to include in emergency, operation, and maintenance manuals.

	1.06 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.
	D. Protect stored PE pipes and valves from direct sunlight.

	1.08 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations.  Contact utility-locating service for area where Project is located.
	B. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide purging and startup of natural-ga...
	1. Notify the Owner no fewer than two days in advance of proposed interruption of natural-gas service.
	2. Do not proceed with interruption of natural-gas service without Owner’s written permission.


	1.09 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Coordinate requirements for access panels and doors for valves installed concealed behind finished surfaces.  Comply with requirements in Division 08 Section "Access Doors and Frames."


	PART 2   PRODUCTS
	2.01 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.
	3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	4. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	a. Material Group:  1.1.
	b. End Connections:  Threaded or butt welding to match pipe.
	c. Lapped Face:  Not permitted underground.
	d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-wound metal gaskets.
	e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel underground.

	5. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves.

	6. Mechanical Couplings:
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Dresser Piping Specialties; Division of Dresser, Inc.
	2) Smith-Blair, Inc.

	b. Steel flanges and tube with epoxy finish.
	c. Buna-nitrile seals.
	d. Steel bolts, washers, and nuts.
	e. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	f. Steel body couplings installed underground on plastic pipe shall be factory equipped with anode.


	B. PE Pipe:  ASTM D 2513, SDR 11.
	1. PE Fittings:  ASTM D 2683, socket-fusion type or ASTM D 3261, butt-fusion type with dimensions matching PE pipe.
	2. PE Transition Fittings:  Factory-fabricated fittings with PE pipe complying with ASTM D 2513, SDR 11; and steel pipe complying with ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	3. Anodeless Service-Line Risers:  Factory fabricated and leak tested.
	a. Underground Portion:  PE pipe complying with ASTM D 2513, SDR 11 inlet.
	b. Casing:  Steel pipe complying with ASTM A 53/A 53M, Schedule 40, black steel, Type E or S, Grade B, with corrosion-protective coating covering.  Vent casing aboveground.
	c. Aboveground Portion:  PE transition fitting.
	d. Outlet shall be threaded or flanged or suitable for welded connection.
	e. Tracer wire connection.
	f. Ultraviolet shield.
	g. Stake supports with factory finish to match steel pipe casing or carrier pipe.

	4. Transition Service-Line Risers:  Factory fabricated and leak tested.
	a. Underground Portion:  PE pipe complying with ASTM D 2513, SDR 11 inlet connected to steel pipe complying with ASTM A 53/A 53M, Schedule 40, Type E or S, Grade B, with corrosion-protective coating for aboveground outlet.
	b. Outlet shall be threaded or flanged or suitable for welded connection.
	c. Bridging sleeve over mechanical coupling.
	d. Factory-connected anode.
	e. Tracer wire connection.
	f. Ultraviolet shield.
	g. Stake supports with factory finish to match steel pipe casing or carrier pipe.

	5. Plastic Mechanical Couplings, 32TNPS 1-1/232T42T (DN 40)42T and Smaller:  Capable of joining PE pipe to PE pipe.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Lyall, R. W. & Company, Inc.
	2) Mueller Co.; Gas Products Div.
	3) Perfection Corporation; a subsidiary of American Meter Company.

	b. PE body with molded-in, stainless-steel support ring.
	c. Buna-nitrile seals.
	d. Acetal collets.
	e. Electro-zinc-plated steel stiffener.

	6. Plastic Mechanical Couplings, 32TNPS 232T42T (DN 50)42T and Larger:  Capable of joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Lyall, R. W. & Company, Inc.
	2) Mueller Co.; Gas Products Div.
	3) Perfection Corporation; a subsidiary of American Meter Company.

	b. Fiber-reinforced plastic body.
	c. PE body tube.
	d. Buna-nitrile seals.
	e. Acetal collets.
	f. Stainless-steel bolts, nuts, and washers.

	7. Steel Mechanical Couplings:  Capable of joining plain-end PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Dresser Piping Specialties; Division of Dresser, Inc.
	2) Smith-Blair, Inc.

	b. Steel flanges and tube with epoxy finish.
	c. Buna-nitrile seals.
	d. Steel bolts, washers, and nuts.
	e. Factory-installed anode for steel-body couplings installed underground.



	2.02 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.
	4. Corrugated stainless-steel tubing with polymer coating.
	5. Operating-Pressure Rating:  32T0.5 psig32T42T (3.45 kPa)42T.
	6. End Fittings:  Zinc-coated steel.
	7. Threaded Ends:  Comply with ASME B1.20.1.
	8. Maximum Length:  32T72 inches32T42T (1830 mm)42T.

	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	1. Copper-alloy convenience outlet and matching plug connector.
	2. Nitrile seals.
	3. Hand operated with automatic shutoff when disconnected.
	4. For indoor or outdoor applications.
	5. Adjustable, retractable restraining cable.

	C. Y-Pattern Strainers:
	1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for 32TNPS 232T42T (DN 50)42T and smaller; flanged ends for 32TNPS 2-1/232T42T (DN 65)42T and larger.
	3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  32T125 psig32T42T (862 kPa)42T.

	D. Basket Strainers:
	1. Body:  ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for 32TNPS 232T42T (DN 50)42T and smaller; flanged ends for 32TNPS 2-1/232T42T (DN 65)42T and larger.
	3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  32T125 psig32T42T (862 kPa)42T.

	E. T-Pattern Strainers:
	1. Body:  Ductile or malleable iron with removable access coupling and end cap for strainer maintenance.
	2. End Connections:  Grooved ends.
	3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 57 percent free area.
	4. CWP Rating:  32T750 psig32T42T (5170 kPa)42T.

	F. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.03 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	C. Brazing Filler Metals:  Alloy with melting point greater than 32T1000 deg F32T42T (540 deg C)42T complying with AWS A5.8/A5.8M.  Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

	2.04 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, 32TNPS 232T42T (DN 50)42T and Smaller:  Comply with ASME B16.33.
	1. CWP Rating:  32T125 psig32T42T (862 kPa)42T.
	2. Threaded Ends:  Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3.
	4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 32T1 inch32T42T (25 mm)42T and smaller.
	6. Service Mark:  Valves 32T1-1/4 inches32T42T (32 mm)42T to 32TNPS 232T42T (DN 50)42T shall have initials "WOG" permanently marked on valve body.

	C. General Requirements for Metallic Valves, 32TNPS 2-1/232T42T (DN 65)42T and Larger:  Comply with ASME B16.38.
	1. CWP Rating:  32T125 psig32T42T (862 kPa).
	2. Flanged Ends:  Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark:  Initials "WOG" shall be permanently marked on valve body.

	D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. BrassCraft Manufacturing Company; a Masco company.
	b. Conbraco Industries, Inc.; Apollo Div.
	c. Lyall, R. W. & Company, Inc.
	d. McDonald, A. Y. Mfg. Co.
	e. Perfection Corporation; a subsidiary of American Meter Company.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Ball:  Chrome-plated bronze.
	4. Stem:  Bronze; blowout proof.
	5. Seats:  Reinforced TFE; blowout proof.
	6. Packing:  Threaded-body packnut design with adjustable-stem packing.
	7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	8. CWP Rating:  32T600 psig32T42T (4140 kPa)42T.
	9. Listing:  Valves 32TNPS 132T42T (DN 25)42T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	E. Bronze Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Lee Brass Company.
	b. McDonald, A. Y. Mfg. Co.

	2. Body:  Bronze, complying with ASTM B 584.
	3. Plug:  Bronze.
	4. Ends:  Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Operator:  Square head or lug type with tamperproof feature where indicated.
	6. Pressure Class:  32T125 psig32T42T (862 kPa)42T.
	7. Listing:  Valves 32TNPS 132T42T (DN 25)42T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	8. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	F. Cast-Iron, Nonlubricated Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. McDonald, A. Y. Mfg. Co.
	b. Mueller Co.; Gas Products Div.
	c. Xomox Corporation; a Crane company.

	2. Body:  Cast iron, complying with ASTM A 126, Class B.
	3. Plug:  Bronze or nickel-plated cast iron.
	4. Seat:  Coated with thermoplastic.
	5. Stem Seal:  Compatible with natural gas.
	6. Ends:  Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	7. Operator:  Square head or lug type with tamperproof feature where indicated.
	8. Pressure Class:  32T125 psig32T42T (862 kPa)42T.
	9. Listing:  Valves 32TNPS 132T42T (DN 25)42T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	G. Cast-Iron, Lubricated Plug Valves:  MSS SP-78.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Flowserve.
	b. Homestead Valve; a division of Olson Technologies, Inc.
	c. McDonald, A. Y. Mfg. Co.
	d. Milliken Valve Company.
	e. Mueller Co.; Gas Products Div.
	f. R&M Energy Systems, A Unit of Robbins & Myers, Inc.

	2. Body:  Cast iron, complying with ASTM A 126, Class B.
	3. Plug:  Bronze or nickel-plated cast iron.
	4. Seat:  Coated with thermoplastic.
	5. Stem Seal:  Compatible with natural gas.
	6. Ends:  Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	7. Operator:  Square head or lug type with tamperproof feature where indicated.
	8. Pressure Class:  32T125 psig32T42T (862 kPa)42T.
	9. Listing:  Valves 32TNPS 132T42T (DN 25)42T and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.

	H. PE Ball Valves:  Comply with ASME B16.40.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Kerotest Manufacturing Corp.
	b. Lyall, R. W. & Company, Inc.
	c. Perfection Corporation; a subsidiary of American Meter Company.

	2. Body:  PE.
	3. Ball:  PE.
	4. Stem:  Acetal.
	5. Seats and Seals:  Nitrile.
	6. Ends:  Plain or fusible to match piping.
	7. CWP Rating:  32T80 psig32T42T (552 kPa)42T.
	8. Operating Temperature:  32TMinus 20 to plus 140 deg F32T42T (Minus 29 to plus 60 deg C)42T.
	9. Operator:  Nut or flat head for key operation.
	10. Include plastic valve extension.
	11. Include tamperproof locking feature for valves where indicated on Drawings.

	I. Valve Boxes:
	1. Cast-iron, two-section box.
	2. Top section with cover with "GAS" lettering.
	3. Bottom section with base to fit over valve and barrel a minimum of 32T5 inches32T42T (125 mm)42T in diameter.
	4. Adjustable cast-iron extensions of length required for depth of bury.
	5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head, and with stem of length required to operate valve.


	2.05 PRESSURE REGULATORS
	A. General Requirements:
	1. Single stage and suitable for natural gas.
	2. Steel jacket and corrosion-resistant components.
	3. Elevation compensator.
	4. End Connections:  Threaded for regulators 32TNPS 232T42T (DN 50)42T and smaller; flanged for regulators 32TNPS 2-1/232T42T (DN 65)42T and larger.

	B. Line Pressure Regulators:  Comply with ANSI Z21.80.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Maxitrol Company.
	b. American Meter Company.
	c. Eclipse Combustion, Inc.
	d. Fisher Control Valves and Regulators; Division of Emerson Process Management.
	e. Invensys.
	f. Actaris
	g. Richards Industries; Jordan Valve Div.

	2. Body and Diaphragm Case:  Cast iron or die-cast aluminum.
	3. Springs:  Zinc-plated steel; interchangeable.
	4. Diaphragm Plate:  Zinc-plated steel.
	5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	6. Orifice:  Aluminum; interchangeable.
	7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	10. Overpressure Protection Device:  Factory mounted on pressure regulator.
	11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	12. Maximum Inlet Pressure:  32T5 psig32T42T (34.5 kPa)42T.


	2.06 DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive insulating material.  Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Hart Industries International, Inc.
	d. Jomar International Ltd.
	e. Matco-Norca, Inc.
	f. McDonald, A. Y. Mfg. Co.
	g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	h. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Pressure Rating:  32T125 psig32T42T (860 kPa)42T minimum at 32T180 deg F32T42T (82 deg C)42T.
	c. End Connections:  Solder-joint copper alloy and threaded ferrous.


	C. Dielectric Flanges:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. Matco-Norca, Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Wilkins; a Zurn company.

	2. Description:
	a. Standard:  ASSE 1079.
	b. Factory-fabricated, bolted, companion-flange assembly.
	c. Pressure Rating:  32T125 psig32T42T (860 kPa)42T minimum at 32T180 deg F32T42T (82 deg C)42T.
	d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	D. Dielectric-Flange Insulating Kits:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Central Plastics Company.
	d. Pipeline Seal and Insulator, Inc.

	2. Description:
	a. Nonconducting materials for field assembly of companion flanges.
	b. Pressure Rating:  32T150 psig32T42T (1035 kPa)42T.
	c. Gasket:  Neoprene or phenolic.
	d. Bolt Sleeves:  Phenolic or polyethylene.
	e. Washers:  Phenolic with steel backing washers.



	2.07 LABELING AND IDENTIFYING
	A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 32T6 inches32T42T (150 mm)42T wide and 32T4 mils32T42T (0.1 mm)42T thick, continuously inscribed...


	PART 3   EXECUTION
	3.01 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
	B. Inspect natural-gas piping according to NFPA 54 National Fuel Gas Code to determine that natural-gas utilization devices are turned off in piping section affected.
	C. Comply with NFPA 54 National Fuel Gas Code requirements for prevention of accidental ignition.

	3.03 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 National Fuel Gas Code for installation and purging of natural-gas piping.
	B. Install underground, natural-gas piping buried at least 32T36 inches32T42T (900 mm)42T below finished grade.  Comply with requirements by local gas company having jurisdiction.
	1. If natural-gas piping is installed less than 32T36 inches32T42T (900 mm)42T below finished grade, install it in containment conduit.

	C. Install underground, PE, natural-gas piping according to ASTM D 2774.
	D. Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.

	E. Install fittings for changes in direction and branch connections.
	F. Install pressure gage downstream from each service regulator.

	3.04 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 National Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Verify final equipment locations for roughing-in.
	L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 32T3 inches32T42T (75 mm)42T long and same size as connected pipe.  Install with space be...

	N. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	P. Concealed Location Installations:  Except as specified below, install concealed natural-gas piping and piping installed under the building in containment conduit constructed of steel pipe with welded joints as described in Part 2.  Install a vent p...
	1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be installed in accessible spaces without containment conduit.
	2. In Floors:  Install natural-gas piping with welded or brazed joints and protective coating in cast-in-place concrete floors.  Cover piping to be cast in concrete slabs with minimum of 32T1-1/2 inches32T42T (38 mm)42T of concrete.  Piping may not be...
	3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must have cover and be open to space above cover for ventilation.
	4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from physical damage using steel striker barriers at rigid supports.
	a. Exception:  Tubing passing through partitions or walls does not require striker barriers.

	5. Prohibited Locations:
	a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.
	b. Do not install natural-gas piping in solid walls or partitions.


	Q. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	R. Connect branch piping from top or side of horizontal piping.
	S. Install unions in pipes 32TNPS 232T42T (DN 50)42T and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	T. Do not use natural-gas piping as grounding electrode.
	U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	V. Install pressure gage downstream from each line regulator.
	W. Install sleeves for piping penetrations of walls, ceilings, and floors.  Retain first paragraph below for piping that penetrates an exterior concrete wall or concrete slab.
	X. Install sleeve seals for piping penetrations of concrete walls and slabs.  Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.05 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, aluminum, or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install earthquake valves aboveground outside buildings according to listing.
	E. Install anode for metallic valves in underground PE piping.

	3.06 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.
	F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural-gas service.  Install gasket concentrically positioned.
	G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare dimensions complying with SAE J513.  Tighten finger tight, then use wrench.  Do not overtighten.
	H. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	1. Plain-End Pipe and Fittings:  Use butt fusion.
	2. Plain-End Pipe and Socket Fittings:  Use socket fusion.


	3.07 HANGER AND SUPPORT INSTALLATION
	A. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment."
	B. Comply with requirements for pipe hangers and supports specified in Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."
	C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. 32TNPS 132T42T (DN 25)42T and Smaller:  Maximum span, 32T96 inches32T42T (2438 mm)42T; minimum rod size, 32T3/8 inch32T42T (10 mm)42T.
	2. 32TNPS 1-1/432T42T (DN 32)42T:  Maximum span, 32T108 inches32T42T (2743 mm)42T; minimum rod size, 32T3/8 inch32T42T (10 mm)42T.
	3. 32TNPS 1-1/2 and NPS 232T42T (DN 40 and DN 50)42T:  Maximum span, 32T108 inches32T42T (2743 mm)42T; minimum rod size, 32T3/8 inch32T42T (10 mm)42T.
	4. 32TNPS 2-1/2 to NPS 3-1/232T42T (DN 65 to DN 90)42T:  Maximum span, 32T10 feet32T42T (3 m)42T; minimum rod size, 32T1/2 inch32T42T (13 mm)42T.


	3.08 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 32T72 inches32T42T (1800 mm)42T of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.09 LABELING AND IDENTIFYING
	A. Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 32T12 inches32T42T (300 mm)42T below finished grade, except 32T6 inches32T42T (150 mm)42T below subgrade under pavements and slabs.

	3.10 PAINTING
	A. Comply with requirements in Division 09 painting Sections for painting interior and exterior natural-gas piping.
	B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Alkyd System:  MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel (flat).
	d. Color:  Yellow.


	C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Latex Over Alkyd Primer System:  MPI INT 5.1Q.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior latex matching topcoat.
	c. Topcoat:  Interior latex (flat).
	d. Color:  Yellow.

	2. Alkyd System:  MPI INT 5.1E.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior alkyd matching topcoat.
	c. Topcoat:  Interior alkyd (flat).
	d. Color: Yellow.


	D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Test, inspect, and purge natural gas according to NFPA 54 National Fuel Gas Code and authorities having jurisdiction.

	C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.12 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain earthquake valves.

	3.13 OUTDOOR PIPING SCHEDULE
	A. Underground natural-gas piping shall be the following:
	1. PE pipe and fittings joined by heat fusion, or mechanical couplings; service-line risers with tracer wire terminated in an accessible location.

	B. Aboveground natural-gas piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints, painted.
	2. Steel pipe with wrought-steel fittings and welded joints, painted.

	C. Branch Piping in Cast-in-Place Concrete to Single Appliance:  Annealed-temper copper tube with wrought-copper fittings and brazed joints.  Install piping embedded in concrete with no joints in concrete.
	D. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and fittings with protective coating for steel piping.

	3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 32T0.5 PSIG32T42T (3.45 kPa)
	A. Aboveground, branch piping 32TNPS 132T42T (DN 25)42T 1 ½” and smaller shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	B. Aboveground, distribution piping shall be the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.

	C. Underground, below building, piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.

	D. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and fittings with protective coating for steel piping.
	E. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or wrought-steel fittings with welded joints.  Coat underground pipe and fittings with protective coating for steel piping.

	3.15 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes 32TNPS 232T42T (DN 50)42T and smaller at service meter shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.

	B. Valves for pipe sizes 32TNPS 2-1/232T42T (DN 65)42T and larger at service meter shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.
	3. Cast-iron, nonlubricated plug valve.

	C. Distribution piping valves for pipe sizes 32TNPS 232T42T (DN 50)42T and smaller shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.

	D. Distribution piping valves for pipe sizes 32TNPS 2-1/232T42T (DN 65)42T and larger shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.
	3. Cast-iron, nonlubricated plug valve.

	E. Valves in branch piping for single appliance shall be one of the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.




	23 3113 - Metal Ducts
	PART 1 -   GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round and flat-oval ducts and fittings.
	3. Sheet metal materials.
	4. Duct liner.
	5. Sealants and gaskets.
	6. Hangers and supports.
	7. Seismic-restraint devices.

	B. Related Sections:
	1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.03 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance ...
	B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and F...
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	1.04 SUBMITTALS
	A. Product Data:  For each type of the following products:
	1. Adhesives.
	2. Sealants and gaskets.
	3. Seismic-restraint devices.

	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	12. Hangers and supports, including methods for duct and building attachment, seismic restraints, and vibration isolation.

	C. Delegated-Design Submittal:
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	4. Materials, fabrication, assembly, and spacing of hangers and supports.
	5. Design Calculations:  Calculations, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation for selecting hangers and supports and seismic restraints.

	D. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Duct installation in congested spaces, indicating coordination with general construction, building components, and other building services.  Indicate proposed changes to duct layout.
	2. Suspended ceiling components.
	3. Structural members to which duct will be attached.
	4. Size and location of initial access modules for acoustical tile.
	5. Penetrations of smoke barriers and fire-rated construction.
	6. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Perimeter moldings.


	E. Welding certificates.
	F. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.
	B. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

	C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."
	D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2   PRODUCTS
	2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materi...
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, mater...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-press...

	2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Lindab Inc.
	b. McGill AirFlow LLC.
	c. SEMCO Incorporated.
	d. Sheet Metal Connectors, Inc.
	e. Spiral Manufacturing Co., Inc.


	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materials in...
	1. Transverse Joints in Ducts Larger Than 30T60 Inches30T39T (1524 mm)39T in Diameter:  Flanged.

	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials i...
	1. Fabricate round ducts larger than 30T90 inches30T39T (2286 mm)39T in diameter with butt-welded longitudinal seams.
	2. Fabricate flat-oval ducts larger than 30T72 inches30T39T (1830 mm)39T in width (major dimension) with butt-welded longitudinal seams.

	D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing r...

	2.03 SHEET METAL MATERIALS
	A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  30TG9030T39T (Z275)39T.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	D. Tie Rods:  Galvanized steel, 30T1/4-inch30T39T (6-mm)39T minimum diameter for lengths 30T36 inches30T39T (900 mm)39T or less; 30T3/8-inch30T39T (10-mm)39T minimum diameter for lengths longer than 30T36 inches30T39T (900 mm)39T.

	2.04 DUCT LINER
	A. Flexible Elastomeric Duct Liner:  Preformed, cellular, closed-cell, sheet materials complying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. Rubatex International, LLC.

	2. Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	3. Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.
	a. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	b. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	B. Insulation Pins and Washers:
	1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 0.135-inch- (3.5-mm-) diameter shank, length to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galva...
	2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-) thick galvanized steel; with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches (38 mm) in diameter.

	C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation."
	1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive coverage at liner contact surface area.  Attaining indicated thickness with multiple layers of duct liner is prohibited.
	2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.
	3. Butt transverse joints without gaps, and coat joint with adhesive.
	4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping.
	5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct size and dimensions of standard liner make longitudinal joints necessary.
	6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 30T2500 fpm30T39T (12.7 m/s)39T.
	7. Secure liner with mechanical fasteners 30T4 inches30T39T (100 mm)39T from corners and at intervals not exceeding 30T12 inches30T39T (300 mm)39T transversely; at 30T3 inches30T39T (75 mm)39T from transverse joints and at intervals not exceeding 30T1...
	8. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the following locations:
	a. Fan discharges.
	b. Intervals of lined duct preceding unlined duct.
	c. Upstream edges of transverse joints in ducts where air velocities are higher than 30T2500 fpm30T39T (12.7 m/s)39T or where indicated.

	9. Secure insulation between perforated sheet metal inner duct of same thickness as specified for outer shell.  Use mechanical fasteners that maintain inner duct at uniform distance from outer shell without compressing insulation.
	a. Sheet Metal Inner Duct Perforations:  30T3/32-inch30T39T (2.4-mm)39T diameter, with an overall open area of 23 percent.

	10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, secure buildouts to duct walls wi...


	2.05 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width:  30T4 inches30T39T (102 mm)39T.
	3. Sealant:  Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class:  30T10-inch wg30T39T (2500 Pa)39T, positive and negative.
	7. Service:  Indoor and outdoor.
	8. Service Temperature:  30TMinus 40 to plus 200 deg F30T39T (Minus 40 to plus 93 deg C)39T.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.
	10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	11. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Water-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Solids Content:  Minimum 65 percent.
	3. Shore A Hardness:  Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC:  Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class:  30T10-inch wg30T39T (2500 Pa)39T, positive and negative.
	8. Service:  Indoor or outdoor.
	9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Solvent-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Base:  Synthetic rubber resin.
	3. Solvent:  Toluene and heptane.
	4. Solids Content:  Minimum 60 percent.
	5. Shore A Hardness:  Minimum 60.
	6. Water resistant.
	7. Mold and mildew resistant.
	8. VOC:  Maximum 395 g/L.
	9. Maximum Static-Pressure Class:  30T10-inch wg30T39T (2500 Pa)39T, positive or negative.
	10. Service:  Indoor or outdoor.
	11. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	E. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.

	F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	G. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 30T3 cfm/100 sq. ft. at 1-inch wg30T39T (0.14 L/s per sq. m at 250 Pa)39T and shall be rated for 30T10-inch wg30T39T (2500-Pa)39T static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.06 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 30TTable 5-130T39T (Table 5-1M)39T, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603.
	D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates.


	2.07 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper B-Line, Inc.; a division of Cooper Industries.
	2. Ductmate Industries, Inc.
	3. Hilti Corp.
	4. Mason Industries.
	5. TOLCO; a brand of NIBCO INC.
	6. Unistrut Corporation; Tyco International, Ltd.

	B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the...
	D. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double...
	E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	PART 3   EXECUTION
	3.01 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and ...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 30T1 inch30T39T (25 mm)39T, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Overlap openi...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.  Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." Durin...

	3.02 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Supply-Air Ducts:  Seal Class A.
	3. Return-Air Ducts:  Seal Class B.
	4. Exhaust Ducts:  Seal Class B.


	3.03 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 30T4 inches30T39T (100 mm)39T thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 30T4 inches30T39T (100 mm)39T thick.
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 30TTable 5-130T39T (Table 5-1M)39T, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spa...
	D. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 30T16 feet30T39T (5 m)39T.
	F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.04 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual:  Guidelines for Mechanical Systems."
	1. Space lateral supports a maximum of 30T40 feet30T39T (12 m)39T o.c., and longitudinal supports a maximum of 30T80 feet30T39T (24 m) 39T o.c.
	2. Brace a change of direction longer than 30T12 feet30T39T (3.7 m)39T.

	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install cables so they do not bend across edges of adjacent equipment or building structure.
	D. Install cable restraints on ducts that are suspended with vibration isolators.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction.
	F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.
	G. Drilling for and Setting Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcement or embedded items during drilling.  Notify the Architect if reinforcing steel or other embedded items are enc...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Set anchors to manufacturer's recommended torque, using a torque wrench.
	5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for applications exposed to weather.


	3.05 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.06 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and application requirements are s...

	3.07 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Duct System Cleanliness Tests:
	1. Visually inspect duct system to ensure that no visible contaminants are present.
	2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."
	a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media shall not exceed 0.75 mg/100 sq. cm.


	C. Duct system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10 START UP
	A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.11 DUCT SCHEDULE
	A. Supply Ducts:
	1. Ducts Connected to Packaged Air Conditioning Units:
	a. Pressure Class:  Positive 30T1-inch wg30T39T (250 Pa)39T.
	b. Minimum SMACNA Seal Class:  A


	B. Return Ducts:
	1. Ducts Connected to Packaged Air Conditioning Units:
	a. Pressure Class:  Positive or negative 30T1-inch wg30T39T (250 Pa)39T.
	b. Minimum SMACNA Seal Class:  B.


	C. Exhaust Ducts:
	1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
	a. Pressure Class:  Negative 30T1-inch wg30T39T (250 Pa)39T.
	b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive pressure.


	D. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 30T1000 fpm30T39T (5 m/s)39T or Lower:
	1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
	2) Mitered Type RE 4 with vanes.

	b. Velocity 30T1000 to 1500 fpm30T39T (5 to 7.6 m/s)39T:
	1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	c. Velocity 30T1500 fpm30T39T (7.6 m/s)39T or Higher:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Velocity 30T1000 fpm30T39T (5 m/s)39T or Lower:  0.5 radius-to-diameter ratio and three segments for 90-degree elbow.
	2) Velocity 30T1000 to 1500 fpm30T39T (5 to 7.6 m/s)39T:  1.0 radius-to-diameter ratio and four segments for 90-degree elbow.
	3) Velocity 30T1500 fpm30T39T (7.6 m/s)39T or Higher:  1.5 radius-to-diameter ratio and five segments for 90-degree elbow.
	4) Radius-to Diameter Ratio:  1.5.

	b. Round Elbows, 30T12 Inches30T39T (305 mm) 39Tand Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 30T14 Inches30T39T (356 mm)39T and Larger in Diameter:  Standing seam.


	E. Branch Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch:  45-degree entry.
	b. Rectangular Main to Round Branch:  Spin in.

	2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  Saddle taps are permitted in existing duct.
	a. Velocity 30T1000 fpm30T39T (5 m/s)39T or Lower:  90-degree tap.
	b. Velocity 30T1000 to 1500 fpm30T39T (5 to 7.6 m/s)39T:  Conical tap.
	c. Velocity 30T1500 fpm30T39T (7.6 m/s)39T or Higher:  45-degree lateral.





	23 3300 - Air Duct Accessories
	PART 1   GENERAL
	1.01 SUMMARY
	A. Section Includes:
	1. Backdraft and pressure relief dampers.
	2. Manual volume dampers.
	3. Flange connectors.
	4. Turning vanes.
	5. Duct-mounted access doors.
	6. Flexible connectors.
	7. Duct accessory hardware.


	1.02 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail duct accessories fabrication and installation in ducts and other construction.  Include dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and other construction.  Include the following:
	a. Special fittings.
	b. Manual volume damper installations.
	c. Wiring Diagrams:  For power, signal, and control wiring.


	C. Operation and maintenance data.

	1.03 QUALITY ASSURANCE
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with AMCA 500-D testing for damper rating.


	PART 2   PRODUCTS
	2.01 MATERIALS
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roll...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  32TG9032T41T (Z275)41T.
	2. Exposed-Surface Finish:  Mill phosphatized.

	C. Extruded Aluminum:  Comply with 32TASTM B 22132T41T (ASTM B 221M)41T, Alloy 6063, Temper T6.
	D. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	E. Tie Rods:  Galvanized steel, 32T1/4-inch32T41T (6-mm)41T minimum diameter for lengths 32T36 inches32T41T (900 mm)41T or less; 32T3/8-inch32T41T (10-mm)41T minimum diameter for lengths longer than 32T36 inches32T41T (900 mm)41T.

	2.02 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Duro Dyne Inc.
	2. Greenheck Fan Corporation.
	3. Nailor Industries Inc.
	4. Pottorff; a division of PCI Industries, Inc.
	5. Ruskin Company.

	B. Description:  Gravity balanced.
	C. Maximum Air Velocity:  32T3000 fpm32T41T (15 m/s)41T.
	D. Maximum System Pressure:  32T2-inch wg32T41T (0.5 kPa)41T.
	E. Frame:  32T0.052-inch-32T41T (1.3-mm-)41T thick, galvanized sheet steel, with welded corners and mounting flange.
	F. Blades:  Multiple single-piece blades, center-pivoted, maximum 32T6-inch32T41T (150-mm)41T width, 32T0.025-inch-32T41T (0.6-mm-)41T thick, roll-formed aluminum with sealed edges.
	G. Blade Action:  Parallel.
	H. Blade Seals:  Neoprene, mechanically locked.
	I. Blade Axles:
	1. Material: Aluminum.
	2. Diameter: 32T0.20 inch32T41T (5 mm)41T.

	J. Tie Bars and Brackets:  Aluminum.
	K. Return Spring:  Adjustable tension.
	L. Bearings: Synthetic pivot bushings.
	M. Accessories:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. Counterweights and spring-assist kits for vertical airflow installations.
	3. Electric actuators.
	4. Chain pulls.
	5. Screen Mounting:  Front mounted in sleeve.
	a. Sleeve Thickness: 32T20-gage32T41T (1.0-mm)41T minimum.
	b. Sleeve Length: 32T6 inches32T41T (152 mm)41T minimum.

	6. Screen Mounting:  Rear mounted.
	7. Screen Material:  Galvanized steel.
	8. Screen Type:  Bird.
	9. 90-degree stops.


	2.03 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Nailor Industries Inc.
	b. Pottorff; a division of PCI Industries, Inc.
	c. Ruskin Company.

	2. Standard leakage rating, with linkage outside airstream.
	3. Suitable for horizontal or vertical applications.
	4. Frames:
	a. Hat-shaped, galvanized-steel channels, 32T0.064-inch32T41T (1.62-mm)41T minimum thickness.
	b. Mitered and welded corners.
	c. Flanges for attaching to walls and flangeless frames for installing in ducts.

	5. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized-steel, 32T0.064 inch32T41T (1.62 mm)41T thick.

	6. Blade Axles:  Galvanized steel.
	7. Bearings:
	a. Oil-impregnated bronze.
	b. Dampers in ducts with pressure classes of 32T3-inch wg32T41T (750 Pa)41T or less shall have axles full length of damper blades and bearings at both ends of operating shaft.

	8. Tie Bars and Brackets:  Galvanized steel.


	2.04 FLANGE CONNECTORS
	A. Manufacturers:
	1. Ductmate Industries, Inc.
	2. Nexus PDQ; Division of Shilco Holdings Inc.
	3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material:  Galvanized steel.
	D. Gage and Shape:  Match connecting ductwork.

	2.05 TURNING VANES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. METALAIRE, Inc.

	B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Double wall.

	2.06 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Greenheck Fan Corporation.
	3. Nailor Industries Inc.
	4. Pottorff; a division of PCI Industries, Inc.
	5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 32T7-232T41T (7-2M)41T, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches:  32T1-by-1-inch32T41T (25-by-25-mm)41T butt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 32T12 Inches32T41T (300 mm)41T Square:  No hinges and two sash locks.
	b. Access Doors up to 32T18 Inches32T41T (460 mm)41T Square:  Two hinges and two sash locks.
	c. Access Doors up to 32T24 by 48 Inches32T41T (600 by 1200 mm)41T:  Three hinges and two compression latches with outside and inside handles.
	d. Access Doors Larger than 32T24 by 48 Inches32T41T (600 by 1200 mm)41T:  Four hinges and two compression latches with outside and inside handles.



	2.07 DUCT ACCESS PANEL ASSEMBLIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Flame Gard, Inc.
	3. 3M.

	B. Labeled according to UL 1978 by an NRTL.
	C. Panel and Frame:  Minimum thickness 32T0.0528-inch32T41T (1.3-mm)41T carbon steel.
	D. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall.
	E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 32T2000 deg F32T41T (1093 deg C)41T.
	F. Minimum Pressure Rating:  32T10-inch wg32T41T (2500 Pa)41T, positive or negative.

	2.08 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Ventfabrics, Inc.
	4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

	B. Materials:  Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives:  Comply with UL 181, Class 1.
	D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 32T3-1/2 inches32T41T (89 mm)41T wide attached to 2 strips of 32T2-3/4-inch-32T41T (70-mm-)41T wide, 32T0.028-inch-32T41T (0.7-mm-)41T thick, galvanized sheet steel or 32T0.032-inch-32...
	E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.
	1. Minimum Weight:  32T26 oz./sq. yd.32T41T (880 g/sq. m)41T.
	2. Tensile Strength:  32T480 lbf/inch32T41T (84 N/mm)41T in the warp and 32T360 lbf/inch32T41T (63 N/mm)41T in the filling.
	3. Service Temperature:  32TMinus 40 to plus 200 deg F32T41T (Minus 40 to plus 93 deg C)41T.

	F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight:  32T24 oz./sq. yd.32T41T (810 g/sq. m)41T.
	2. Tensile Strength:  32T530 lbf/inch32T41T (93 N/mm)41T in the warp and 32T440 lbf/inch32T41T (77 N/mm)41T in the filling.
	3. Service Temperature:  32TMinus 50 to plus 250 deg F32T41T (Minus 45 to plus 121 deg C)41T.

	G. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop.  Include rod and angle-iron brackets for attaching to fan discharge and duct.
	1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
	2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated load.
	3. Minimum Additional Travel:  50 percent of the required deflection at rated load.
	4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness.
	5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or failure.
	6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.
	7. Coil Spring:  Factory set and field adjustable for a maximum of 32T1/4-inch32T41T (6-mm)41T movement at start and stop.


	2.09 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner ...
	1. Install steel volume dampers in steel ducts.

	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. Upstream and downstream from duct filters.
	2. At outdoor-air intakes and mixed-air plenums.
	3. At drain pans and seals.
	4. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	5. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors; and shall be outward operation for access door...
	6. At each change in direction and at maximum 32T50-foot32T41T (15-m)41T spacing.
	7. Control devices requiring inspection.
	8. Elsewhere as indicated.

	H. Install access doors with swing against duct static pressure.
	I. Access Door Sizes:
	1. One-Hand or Inspection Access:  32T8 by 5 inches32T41T (200 by 125 mm)41T.
	2. Two-Hand Access:  32T12 by 6 inches32T41T (300 by 150 mm)41T.
	3. Head and Hand Access:  32T18 by 10 inches32T41T (460 by 250 mm)41T.
	4. Head and Shoulders Access:  32T21 by 14 inches32T41T (530 by 355 mm)41T.
	5. Body Access:  32T25 by 14 inches32T41T (635 by 355 mm)41T.
	6. Body plus Ladder Access:  32T25 by 17 inches32T41T (635 by 430 mm)41T.

	J. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	K. Install flexible connectors to connect ducts to equipment.
	L. Connect diffusers to ducts directly or with maximum 6032T-inch32T41T (1500-mm)41T lengths of flexible duct clamped or strapped in place.
	M. Connect flexible ducts to metal ducts with draw bands.
	N. Install duct test holes where required for testing and balancing purposes.
	O. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at centerline of thrust and adjust to a maximum of 32T1/4-inch32T41T (6-mm)41T movement during start and stop of fans.

	3.02 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire and smoke dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.
	5. Ensure duct silencers are installed with airflow arrows in direction of airflow.




	23 3713 - Diffusers, Registers, And Grilles
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Fixed face registers and grilles.

	B. Related Sections:
	1. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to diffusers, registers, and grilles.


	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated, include the following:
	1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.
	2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.

	B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Ceiling suspension assembly members.
	2. Method of attaching hangers to building structure.
	3. Size and location of initial access modules for acoustical tile.
	4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.
	5. Duct access panels.

	C. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.01 CEILING DIFFUSERS
	A. Fixed Face Register ‘A’:
	1. Material:  Steel.
	2. Finish:  Baked enamel, white.
	3. Face Arrangement:  1/8 by 3/4 inch blades on 3/4 inch centers. Double deflection blades for supply.
	4. Frame:  31T1-1/4 inches31T40T (32 mm)40T wide.
	5. Mounting:  Countersunk screw.
	6. Damper Type:  Adjustable opposed blade, where indicated.


	2.02 SOURCE QUALITY CONTROL
	A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, thro...
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.03 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.



	23 8119 - Self-Contained Air-Conditioners
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes packaged, air-cooled air-conditioning units with refrigerant compressors and controls intended for indoor installations.

	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and furnished specialties and accessories.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.

	C. Operation and Maintenance Data:  For self-contained air conditioners to include in emergency, operation, and maintenance manuals.
	D. Warranty:  Sample of special warranty.

	1.04 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ARI Compliance:
	1. Applicable requirements in ARI 210/240.
	2. Applicable requirements in ARI 340/360.
	3. Applicable requirements in ARI 390.

	C. ASHRAE Compliance:
	1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for Refrigeration Systems."
	2. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 4 - "Outdoor Air Quality," Section 5 - "Systems and Equipment," Section 6 - "Ventilation Rate Procedures," and Section 7 - "Construction and Startup."

	D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004.

	1.05 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete."

	1.06 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of self-contained air conditioners that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:
	a. For Compressor:  Five year(s) from date of Substantial Completion.
	b. For Parts:  One year(s) from date of Substantial Completion.
	c. For Labor:  One year(s) from date of Substantial Completion.



	1.07 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Filters:  One set(s) of filters for each unit.
	2. Fan Belts:  One set(s) of belts for each unit.
	3. Gaskets:  One set(s) for each access door.
	4. Fuses:  One set(s) for each air-handling unit.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carrier Corporation.
	2. Trane Company.
	3. YORK International Corporation.


	2.02 CASING
	A. General Fabrication Requirements for Casings:  Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.  Suitable for roof curb mounting.
	B. Exterior Casing Material:  Galvanized steel with factory-painted finish, with pitched roof panels and knockouts with grommet seals for electrical and piping connections and lifting lugs.
	1. Exterior Casing Thickness:  32T18 gauge top cover, 20 gauge access panels32T and 16 gauge corner posts.

	C. Casing Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B.
	1. Materials:  ASTM C 1071, Type I.
	2. Thickness:  32T1-1/2 inch32T41T (25 mm)41T.
	3. Liner materials shall have air-stream surface coated with an erosion- and temperature-resistant coating or faced with a plain or coated fibrous mat or fabric.
	4. Liner Adhesive:  Comply with ASTM C 916, Type I.

	D. Condensate Drain Pans:  Formed sections of stainless-steel sheet, a minimum of 32T2 inches32T41T (50 mm)41T deep, and complying with ASHRAE 62.1-2004.
	1. Double-Wall Construction:  Fill space between walls with foam insulation and seal moisture tight.
	2. Drain Connections:  Threaded nipple both sides of drain pan.
	3. Pan-Top Surface Coating:  Corrosion-resistant compound.

	E. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.

	2.03 FANS
	A. Belt-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently lubricated, single-speed motor installed on an adjustable fan base resiliently mounted in the casing.  Aluminum or painted-steel wheels, and galvanized- or pa...
	B. Condenser-Coil Fan:  Direct-driven propeller with corrosion resistant blades riveted to corrosion resistant steel supports, mounted on shaft of permanently lubricated motor.
	C. Fan Motor:  Comply with requirements in 23 05 00 Basic Mechanical Materials and Methods.
	D. Outdoor-Air-Intake Accessories:
	1. Outside air hood.
	2. Manual volume damper.


	2.04 COILS
	A. Supply-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing with equalizing-type vertical distributor.
	2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan.
	3. Coil Split:  Interlaced.

	B. Outdoor-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing with equalizing-type vertical distributor. Microchannel design with two pass arrangement.
	2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan.


	2.05 REFRIGERANT CIRCUIT COMPONENTS
	A. Number of Refrigerant Circuits:  Two.
	B. Compressor:  Hermetic, scroll, mounted on vibration isolators; with internal overcurrent, short cycle and high-temperature protection, internal pressure relief.
	C. Refrigeration Specialties:
	1. Refrigerant:  R-410A.
	2. Expansion valve with replaceable thermostatic element.
	3. Refrigerant filter/dryer.
	4. Manual-reset high-pressure safety switch.
	5. Automatic-reset low-pressure safety switch.
	6. Minimum off-time relay.
	7. Automatic-reset compressor motor thermal overload.
	8. Brass service valves installed in compressor suction and liquid lines.


	2.06 AIR FILTRATION
	A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value (MERV) according to ASHRAE 52.2.
	1. Pleated:  Minimum MERV 13.


	2.07 ELECTRICAL POWER CONNECTION
	A. Provide for single connection of power to unit with unit-mounted disconnect switch accessible from outside unit and control-circuit transformer with built-in overcurrent protection.

	2.08 CONTROLS
	A. Basic Unit Controls:
	1. Control-voltage transformer.
	2. Programmable Wall-mounted thermostat or sensor with the following features:
	a. Heat-cool-off switch.
	b. Fan on-auto switch.
	c. Fan-speed switch.
	d. Automatic changeover.
	e. Adjustable deadband.
	f. Exposed set point.
	g. Exposed indication.
	h. Degree F indication.
	i. Unoccupied-period-override push button.
	j. Data entry and access port to input temperature set points, occupied and unoccupied periods, and output room temperature, supply-air temperature, operating mode, and status.


	B. Electronic Controller:
	1. Controller shall have volatile-memory backup.
	2. Safety Control Operation:
	a. Smoke Detectors:  Stop fan and close outdoor-air damper if smoke is detected.  Provide additional contacts for alarm interface to fire alarm control panel.
	b. Low-Discharge Temperature:  Stop fan and close outdoor-air damper if supply air temperature is less than 32T40 deg F32T41T (4 deg C)41T.
	c. Defrost Control for Condenser Coil:  Pressure differential switch to initiate defrost sequence.

	3. Scheduled Operation:  Occupied and unoccupied periods on seven-day clock with a minimum of four programmable periods per day.
	4. Unoccupied Period:
	a. Heating Setback:  32T10 deg F32T41T (5.6 deg C)41T.
	b. Cooling Setback:  System off.
	c. Override Operation:  Two hours.

	5. Supply Fan Operation:
	a. Occupied Periods:  Run fan continuously.
	b. Unoccupied Periods:  Cycle fan to maintain setback temperature.

	6. Refrigerant Circuit Operation:
	a. Occupied Periods:  Cycle or stage compressors to match compressor output to cooling load to maintain room temperature.  Cycle condenser fans to maintain maximum hot-gas pressure.



	2.09 ACCESSORIES
	A. Coil guards of painted, galvanized-steel wire.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of RTUs.
	B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 32T4 inches32T41T (100 mm)41T larger than supported equipment and minimum 32T6 inches32T41T (150 mm)41T above finished ground elevation.
	2. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	3. Install anchor bolts to elevations required for proper attachment to supported equipment.
	4. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
	5. Use 32T3000-psi32T41T (20.7-MPa)41T, 28-day compressive-strength concrete and reinforcement as specified in Division 03 Section "Cast-in-Place Concrete."

	B. Install seismic restraints according to manufacturer's written instructions.

	3.03 CONNECTIONS
	A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain or area drain.
	B. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate the general arrangement of ducts.  The following are specific connection requirements:
	1. Connect supply ducts to RTUs with flexible duct connectors specified in Division 23 Section "Air Duct Accessories."


	3.04 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	B. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.  Report results in writing.

	C. Tests and Inspections:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Remove and replace malfunctioning units and retest as specified above.

	3.05 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	B. Complete installation and startup checks according to manufacturer's written instructions and do the following:
	1. Inspect for visible damage to unit casing.
	2. Inspect for visible damage to furnace combustion chamber.
	3. Inspect for visible damage to compressor, coils, and fans.
	4. Inspect internal insulation.
	5. Verify that labels are clearly visible.
	6. Verify that clearances have been provided for servicing.
	7. Verify that controls are connected and operable.
	8. Verify that filters are installed.
	9. Clean condenser coil and inspect for construction debris.
	10. Clean furnace flue and inspect for construction debris.
	11. Connect and purge gas line.
	12. Remove packing from vibration isolators.
	13. Verify lubrication on fan and motor bearings.
	14. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
	15. Adjust fan belts to proper alignment and tension.
	16. Start unit according to manufacturer's written instructions.
	a. Start refrigeration system.
	b. Do not operate below recommended low-ambient temperature.
	c. Complete startup sheets and attach copy with Contractor's startup report.

	17. Inspect and record performance of interlocks and protective devices; verify sequences.
	18. Operate unit for an initial period as recommended or required by manufacturer.
	19. Perform the following operations for both minimum and maximum firing.  Adjust burner for peak efficiency.
	a. Measure gas pressure on manifold.
	b. Inspect operation of power vents.
	c. Measure combustion-air temperature at inlet to combustion chamber.
	d. Measure flue-gas temperature at furnace discharge.
	e. Perform flue-gas analysis.  Measure and record flue-gas carbon dioxide and oxygen concentration.
	f. Measure supply-air temperature and volume when burner is at maximum firing rate and when burner is off.  Calculate useful heat to supply air.

	20. Calibrate thermostats.
	21. Adjust and inspect high-temperature limits.
	22. Start refrigeration system and measure and record the following when ambient is a minimum of 32T15 deg F32T41T (8 deg C)41T above return-air temperature:
	a. Coil leaving-air, dry- and wet-bulb temperatures.
	b. Coil entering-air, dry- and wet-bulb temperatures.
	c. Outdoor-air, dry-bulb temperature.
	d. Outdoor-air-coil, discharge-air, dry-bulb temperature.

	23. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and normal and emergency shutdown.
	24. Measure and record the following minimum and maximum airflows.  Plot fan volumes on fan curve.
	a. Supply-air volume.
	b. Outdoor-air intake volume.

	25. Simulate maximum cooling demand and inspect the following:
	a. Compressor refrigerant suction and hot-gas pressures.
	b. Short circuiting of air through condenser coil or from condenser fans to outdoor-air intake.

	26. Verify operation of remote panel including pilot-light operation and failure modes.  Inspect the following:
	a. High-temperature limit on gas-fired heat exchanger.
	b. Low-temperature safety operation.
	c. Filter high-pressure differential alarm.
	d. Smoke and firestat alarms.

	27. After startup and performance testing and prior to Substantial Completion, replace existing filters with new filters.


	3.06 CLEANING AND ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site during other-than-normal occupancy hours...
	B. After completing system installation and testing, adjusting, and balancing RTU and air-distribution systems, clean filter housings and install new filters.

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



	26 0126 - Electrical Acceptance and Start-Up Tests
	PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. Acceptance and start-up testing requirements for electrical power distribution equipment and systems.  Contractor shall retain and pay for the services of a recognized independent testing firm for the purpose of performing inspections and tests as ...
	1. The testing firm shall provide all material, equipment, labor, and technical supervision to perform such tests and inspections.
	2. It is the purpose of these tests to assure that all tested electrical equipment is operational and within industry and manufacturers tolerances and is installed in accordance with design specifications.
	3. Tile tests and inspections shall determine suitability for start-up and energization.
	4. The following equipment shall be tested and calibrated:
	a. Protective relays, instruments, and metering systems.
	b. Grounding system and ground fault protection systems.
	c. Low voltage cables and feeders.



	1.02 CODES, STANDARDS, AND REFERENCES
	A. All inspections and tests shall be in accordance with the following codes and standards except as provided otherwise herein.
	1. National Electrical Manufacturers Association – NEMA
	2. American Society for Testing and Materials – ASTM
	3. Institute of Electrical and Electronic Engineers – IEEE
	4. InterNational Electrical Testing Association – NETA
	a. Acceptance Testing Specifications – ATS latest edition.

	5. American National Standards Institute – ANSI 02
	a. National Electrical Safety Code.

	6. State and Local Codes and Ordinances.
	7. Insulated Cable Engineers Association – ICEA
	8. Occupational Safety and Health Administration – OSHA
	9. Section 01400 Building System Commissioning Program.
	10. National Fire Protection Association – NFPA
	a. ANSI/NFPA 70: National Electrical
	b. ANSI/NFPA 78: Lightning Protection Code
	c. ANSI/NFPA 101: Life Safety Code


	B. All inspections and tests shall utilize the following references.
	1. Project design specifications.
	2. Project design drawings.
	3. Manufacturers instruction manuals applicable to each particular apparatus.
	4. Project list of equipment to be inspected and tested.


	1.03 QUALIFICATIONS OF TESTING FIRM
	A. The testing firm shall be an independent testing organization which can function as an unbiased testing authority, professionally independent of the manufacturers, suppliers, and installers of equipment.
	B. The testing firm shall be regularly engaged in the testing of electrical equipment devices, installations, and systems with at least five (5) years of documented experience.
	C. The testing firm shall meet OSHA criteria for accreditation of testing laboratories, or be a full member company of the InterNational Electrical Testing Association (NETA) or qualified to be a member of NETA.
	D. The lead on-site, technical person shall be currently certified by the InterNational Electrical Association (NETA) or National Institute for Certification in Engineering Technologies (NICET) in electrical power distribution system testing.
	E. The testing firm shall utilize engineers and technicians who are regularly employed by the firm for testing services.
	F. The testing firm shall submit proof of the above qualifications with bid documents when requested.
	G. The terms used herewithin, such as test agency, test contractor, testing laboratory, or contractor Test Company, shall be construed to mean the testing firm.

	1.04 SUBMITTAL
	A. Provide submittal per Contract General Conditions, Division 1, and Section 26 05 10.
	B. Qualification of testing firm.
	C. Certified test reports.
	D. Two copies of blank forms for checklists, test reports, and other related forms for Engineer's review and approval.

	1.05 GENERAL REQUIREMENTS
	A. Routine insulation-resistance, continuity, and rotation tests for all distribution and utilization equipment shall be performed, prior to and in addition to acceptance tests specified herein.
	B. The testing firm shall notify the Engineer within 3 working days prior to commencement of any testing.
	C. Any system, material, or workmanship which is found defective on the basis of Acceptance Tests shall be reported to the Engineer with corrective recommendations.
	D. The testing firm shall maintain a written-record of all tests and, upon completion of project shall assemble and certify a final test report.
	E. Test report.

	1.06 SAFETY AND PRECAUTIONS
	A. Safety practices shall include, but are not limited to the following requirements:
	1. Occupational Safety and Health Act.
	2. Accident Prevention Manual for Industrial Operations, National Safety Council.
	3. Applicable state and local safety operating procedures.
	4. Owners safety practices.
	5. National Fire Protection Association – NFPA 70A.
	6. American National Standards for Personnel Protection.

	B. All tests shall be performed with apparatus de-energized.  Exceptions must be thoroughly reviewed to identify safety hazards and devise adequate safeguards.
	C. The testing firm shall have a designated safety representative on the project to supervise the testing operations with respect to safety.
	D. Test Report:
	1. The test report shall include the following:
	a. Summary of project.
	b. Listing of equipment tested.
	c. Test results.
	d. Recommendations.

	2. Furnish copies of the complete report to the Engineer as directed in the contract documents.


	1.07 INSPECTION AND TEST PROCEDURES
	A. Contractor to provide the testing arm with a copy of related contract documents such as drawings, specifications, engineer reviewed submittals, coordination study report including all relay settings and other necessary information.
	B. Contractor to supply a suitable source of power to each site per testing firm requirements.
	C. Contractor shall notify the testing firm when equipment becomes available for acceptance tests.  Work shall be coordinated to expedite project scheduling.
	D. Testing firm to review and evaluate all received documents and notify Contractor and Engineer of any shortcoming documents and/or other requirements immediately.
	E. Testing firm to provide and comply with the following:
	1. Acceptance test procedures for each individual equipment listed on Part 1 of this section for Engineer review and approval prior to any test and after thorough evaluation of the system.  Testing shall conform to the international Electrical Testing...
	2. Refer to each individual specification section for testing requirements and comply.
	3. Inspect installed equipment and report any discrepancy and deficiency with contract documents and governing codes prior to testing.


	1.08 SYSTEM FUNCTION TEST
	A. Perform system function test upon completion of equipment test as defined in this section.  It is the purpose of system function tests to prove the proper interaction of all sensing, processing, and action devices.
	B. Implementation.
	1. Develop test parameters for the purpose of evaluation performance of all integral components and their functioning as a complete unit within design requirements.
	2. Test all interlocking devices.
	3. Record the operation of alarms and indicating devices.


	1.09 DEFICIENCIES
	A. All deficiencies reported by testing firm to be corrected by Contractor and Acceptance Test to be re-done accordingly.



	26 0510 - General Electrical Requirements
	26 0519 - Building Wires and Cable
	26 0526 - Grounding and Bonding
	26 0529 - Hangers and Supports
	26 0533 - Raceways, Fittings and Boxes
	26 0534 - Outlet, Pull and Junction Boxes
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. Provisions of Section 26 05 10, "General Electrical Requirements".

	1.02 REFERENCES
	A. National Electrical Manufacturers Association.
	B. American Society for Testing and Materials.
	C. National Electrical Code
	1. Division 2 Section "Underground Ducts and Utility Structures" for exterior ductbanks, manholes, and underground utility construction.
	2. Division 7 Section "Through-Penetration Firestop Systems" for firestopping materials and installation at penetrations through walls, ceilings, and other fire-rated elements.
	3. Division 26 Section "General Electrical Requirements" for supports, anchors, and identification products.


	1.03 SUMMARY
	A. Outlet Boxes.
	B. Pull Boxes.
	C. Junction Boxes.
	D. Floor Boxes.

	1.04 WARRANTY:
	A. Warranty shall comply with the provisions of Section 26 05 10, "General Electrical Requirements".

	PART 2   PRODUCTS
	2.01 MANUFACTURERS
	A. The size of each outlet or junction box shall be determined by the number and sizes of wires and conduits entering the box but shall be not less than 4-inch square and 2-1/8-inches deep unless otherwise indicated.
	B. Outlet and junction boxes for interior use shall be galvanized or sherardized, one-piece pressed or welded steel, knockout type, except where other types of boxes are indicated or specified.
	C. Outlet and junction boxes for exterior use shall be lug type "Bell" boxes "250L" through "254L", "Crouse-Hinds FS" type, as applicable or equal.
	D. Outlet boxes shall be equipped with plaster rings, inserts and fixture studs as may be required.  Knockout seals shall be provided where knockouts are not intact.
	E. Plastic, fiber or composition boxes shall UnotU be permitted.
	F. Telecommunication Outlets:  Voice and data wall outlet boxes shall be 4-11/16-inch square by 2-1/8-inch deep metal boxes, with plaster ring.
	G. Outlet boxes for hazardous locations (Class I, Groups A, B, C, and D; and Class II, groups D, F and G) shall be in accordance with U.L. 886.
	H. All exterior pull boxes, plates, fittings, etc., mounted below 10 feet – 0 inch in height shall be fitted with rustproof, tamperproof screws.  Provide Owner with two (2) screw drivers (or wrenches) to fit special screws.  Screws shall be Spanner, K...
	I. Boxes in concrete shall be of the type to allow placing of conduit without displacing reinforcing bars and shall be type approved for concrete use.  Boxes installed in poured concrete shall be packed with approved material to prevent concrete enter...
	J. Floor boxes shall be Walker Box Resource RFB or equal, no known equal series with brass plates and brass carpet flanges for carpeted areas.


	PART 3   EXECUTION
	3.01 INSTALLATION
	A. Outlet boxes shall be securely and independently fastened to the structure and in concealed work shall be supported flush with finished surface of walls or ceiling.
	B. Bar hangers fitted with fixture studs shall be used to support and outlet boxes in stud partitions and in furred or plastered ceilings.
	C.  Fasteners shall be machine screws, nut and lock washers in metal, wood screws, in wood, or expansion shields or inserts in masonry or concrete.  Wooden inserts will UnotU be acceptable.
	D. Label outside of box to identify panel and circuit numbers.  Use indelible markers, non-erasing type, for boxes above ceilings or in concealed locations.
	E. Fire alarm boxes shall be painted red.



	26 0553 - Electrical Identification
	26 0573 - Overcurrent Protective Devices
	PART 1   GENERAL
	1.01 RELATED DOCUMENTS
	A. The provisions of Section 26 05 10," General Electrical Requirements" and Section 26 27 26, "Wiring Devices".

	1.02 REFERENCES
	A. National Electrical Manufacturer Association FU 1.
	B. National Electrical Code.

	1.03 SUMMARY
	A. Circuit breakers (each type and style).
	B. Circuit breaker handle padlock assembly.
	C. Fuses (each type and style).
	D. Disconnect switches (each type and size).
	E. Enclosures (each type and style).

	1.04 WARRANTY
	A. Warranty shall comply with the provisions of Section 26 05 10, "General Electrical Requirements".


	PART 2   PRODUCTS
	2.01 CIRCUIT BREAKERS
	A. Circuit breakers for panelboards, distribution panelboards, distribution switchboards, and main service equipment shall be the manufactured product of the same manufacturer as the equipment in which the circuit breaker is installed.
	B. Circuit breakers for panelboards and distribution panelboards shall be bolt-on type.  Handle ties and dual, quad or tandem breakers are not acceptable.  Mounting hardware, accessories, faceplates, enclosures, etc., shall be provided as required.  E...
	C. Circuit breakers shall be quick-break on manual and automatic operation, and the handle mechanism shall be trip-free to prevent holding contact closed against a short circuit or sustained overload.  Contacts shall be of high pressure butt-type and ...
	D. Circuit breakers used for switching lighting loads directly shall be approved Type "SW".
	E. Circuit breakers used to control motor loads directly shall be approved Type "HACR".
	F. Short circuit interrupting capacity shall be as indicated on the plans and shall in no case be less than 10,000 amps symmetrical at 208/120 volt.
	G. Circuit breakers provided for installation in existing switchboards or panelboards shall be of the same manufacturer as the existing switchboards or panelboards.  The minimum A.I.C. shall not be less than that of the lowest rated device in the exis...

	2.02 FUSES:
	A. Fuse identification labels, showing size and type installed, shall be placed inside the cover of each switch or fused circuit breaker.
	B. All fuses shall be of one (1) manufacturer unless otherwise noted to ensure selective operation of protective devices.
	C. Fuses shall be as manufactured by Bussmann, Gould-Shawmut, or Brush unless otherwise indicated.
	D. Fuses shall be of the following type:
	1. Fuses 601 A through 6000 A serving all type of loads shall be U.L. Class L, type KRP-C.
	2. Fuses installed in safety switches at motor locations shall be 600 V, FRS or 250V, FRN.
	3. Fuses 1/10 A through 600 A shall be U.L. Class RK1; 600V, LPS-RK; 250V, LPN-RK, unless otherwise noted.

	E. Spare fuses shall be provided in the amount of 20 percent of each size and type installed, but in no case shall be less than three (3) of each specified size and type supplied.  These spares shall be neatly enclosed in a suitable cabinet or cabinets.

	2.03 DISCONNECT SWITCHES:
	A. The disconnect switches shall be heavy duty 240 volt type, externally operated, quick-made, quick-break knife switches, fused or non-fused as required.  The number of poles and ampere rating shall be as shown on plans.  Fused switches shall have Cl...
	B. If double lugging or oversized wires are required, provide a wireway or splice box.
	C. Provide fuses as specified in this section.  Fuses shall be installed so that the rating is clearly visible without removing fuse.
	D. Provide a nameplate on each switch as specified in Section 26 05 53, "Electrical Identification".  Nameplate shall indicate load served, source and circuit number.
	E. Submit data on switches with drawings of the main switchboard, distribution switchboards or distribution panelboards, where switches are an assembled part.


	PART 3   EXECUTION
	3.01 INSTALLATION
	A. Bolted connections shall be torque-tightened to manufacturer’s specifications.
	B. Clipping of wires from standard cable to fit connector shall not be permitted.  Appropriate connecting device shall be provided for multiple cable connections.
	C. Install disconnect switches in locations shown on plans.  Test switches a minimum of three (3) times to ensure correct operation.

	3.02 TESTS:
	A. Each and every circuit breaker shall be tested under load a minimum of three  (3) times.
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