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PART TWO

TECHNICAL PROVISIONS

SECTION 01100

GENERAL REQUIREMENTS

1 GENERAL:

This section covers general construction requirements, not
specifically defined elsewhere on the contract drawings or other
sections of these specifications, which are manifestly necessary to
carry out the intent of the drawings and specifications.

2 PROJECT SIGN:

The Contractor shall furnish and erect a project sign in the location
as determined by the COR. The sign shall be 36 inches (high) by 60
inches (wide) and shall be constructed of 1/2-inch thick, grade A-C,
exterior type plywood. The sign shall receive 2 coats of an approved
white, semigloss, exterior type enamel. Lettering shall be as shown
below and shall be black semigloss, exterior type enamel. The bottom
of the sign shall be positioned 30 inches above the ground and shall
be supported by two 4" X 4" wood posts. Each post shall be firmly
anchored in the ground and shall have three 3/8" galvanized bolts as
means of attaching the sign. Other means of supporting the project
sign may be submitted for approval by the COR. Upon completion of
work under this contract, the project sign shall be removed from the
job site and shall remain the property of the Contractor.

LETTERING SCHEDULE

LINE DESCRIPTION HEIGHT STROKE

1 RED RIVER ARMY DEPOT    3" 1/2"

2 NAME OF PROJECT 2-1/2" 3/8"

3 DIRECTORATE OF PUBLIC WORKS 1-1/2" 1/4"

4 GENERAL CONTRACTOR - (FIRM'S NAME) 1-1/2" 1/4"

3 COORDINATION OF WORK:

3.1 Contractor work areas

Contractor work areas and space available for storing materials shall
be subject to the approval of the Contracting Officer. Contractor
shall not store materials and equipment in other than assigned areas.

3.2 Interference with existing operations

Contractor shall execute work so as to interfere as little as
possible with normal functioning of existing buildings or operations,
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including operations of utility services, fire protection systems and
building equipment.

3.3 Interference with traffic flow

Contractor shall minimize interference of construction activities
with the flow of traffic by keeping roads, walks and entrances to
grounds, to parking areas and to occupied areas of buildings clear of
construction materials, debris, construction equipment and vehicles.

3.4 Buildings occupied during performance of work

Contractor shall take all measures and provide all material necessary
for protecting existing equipment, property, and ongoing operations
in affected areas of construction against dust.

3.5 Phasing of Construction Work

3.5.1 Phasing Plan

The Contractor shall be required to phase all construction work that
interferes with normal RRAD operations and flow of vehicular traffic.
The Contractor shall submit a detailed phasing plan for approval by
the Contracting Officer that describes how the work is to be
scheduled. The Phasing plan shall cause the least disruption of
normal RRAD operations and traffic flow.

3.5.2 Criteria affecting Contractor's phasing plan

Electrical service to the warehouse HVAC and north end fire sprinkler
house shall not be interrupted without written approval through the
Construction Representative. Allow a minimum of two-week notice to
the Government. The Contractor may install a temporary service for
this load. The detailed plans for a temporary service must be
submitted and approved as part of the Contractor's phasing plan
before installation.

The Contractor's phasing plan shall include times available for the
lighting installation contractor to remove interior light fixtures
(before the Contractor begins interior demolition), and to install
new light fixtures (after the Contractor installs interior wiring).

Contractor shall give the Government a two week notice before
commencement of work in the office areas and the storage area to the
south of the office areas and proposed mechanical room.

Contractor shall give the Government a two week notice before
commencement of work on fire sprinkler system in the office areas,
the storage area to the south of the office areas and proposed
mechanical room. Notice shall include electrical and plumbing outage
schedules.

4 APPROVAL OF MATERIALS AND EQUIPMENT

4.1 General

Unless otherwise indicated, within 30 days of receipt of notice to
proceed, and before starting installation of any material or
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equipment, the Contractor shall submit to the Contracting Officer for
approval, in quadruplicate, complete lists of materials and equipment
to be incorporated in the work. The lists of materials and equipment
shall be supported by sufficient descriptive material, such as
catalogs, cuts, diagrams, and other date published by the
manufacturer, to demonstrate conformance to the specification
requirements; catalog numbers alone will not be acceptable.

4.2 Submittal data

All submittal data, excluding shop drawings, shall be submitted at
one time and shall be fastened together in a booklet format with a
front and back cover. A complete listing shall be included in the
front section that lists all items of material or equipment along
with a manufacturer's catalog number for each item. Each submittal
data booklet shall be subdivided, as a minimum, into separate
sections for architectural, mechanical and electrical items. Each
item of material or equipment being submitted for approval shall be
clearly marked, underlined or noted.

4.3 Submittal Descriptions

Submittal descriptions shall be as described in SECTION 01300 -
SUBMITTAL DESCRIPTIONS.

4.4 Shop drawings

Shop drawings shall be submitted for approval on all equipment, pre-
engineered buildings or structures, foundations, control systems and
other special features of work that require special designs or field
installation details on the part of the Contractor, manufacturer or
supplier. Shop drawings shall be provided, in quadruplicate, within
60 days of receipt of notice to proceed and shall include all
drawings, diagrams, computations, test results, and other
installation details. Shop drawings shall also include plans and
elevations of the proposed piping and equipment, to establish that
the equipment will fit the allotted spaces with clearance for
installation and maintenance. Equipment installation details shown
on contract drawings are for planning purposes only. If departures
from the contract drawings are deemed necessary by the Contractor,
detail drawings of such departures, including changes in related
portions of the project and the reasons therefore, shall be submitted
by the Contractor for approval before proceeding with any work.
Where such departures require piping or equipment to be supported
otherwise than shown, the details submitted shall include loadings,
type and kinds of frames, hangers, brackets, stanchions, or other
supports necessary. Approved departures shall be made at no
additional cost to the Government.

4.5 Operating and Maintenance Manuals

Operating and maintenance manuals shall be provided, in
quadruplicate, for all contractor furnished and installed equipment.
The manuals shall provide general operating instructions and
preventative maintenance (PM) procedures including a recommended PM
schedule and a list of recommended spare parts. The manuals shall be
provided prior to final or beneficial acceptance of all contractor
installed equipment.
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5 CONTRACT DRAWINGS:

5.1 Drawing scale

Large scale drawings supersede small scale drawings.

5.2 Dimensions

Dimensions govern in all cases. Scaling of drawings may be done only
for general location and general size of items. All dimensions shown
of existing structures and all dimensions required for new work that
is to be connected to existing structures shall be verified by the
Contractor by actual measurement. All work at variance with that
specified or shown on the drawings, shall not be performed by the
Contractor until the Contractor has received approval in writing from
the Contracting Officer.

6 UTILITIES:

6.1 General

All utilities used by the Contractor, except those indicated below,
shall be charged to or paid for by the Contractor at local prevailing
rates. Utilities furnished without charge shall be carefully
conserved by the Contractor and shall be limited to the following:

6.1.1 Potable water

Potable water shall be limited to that available from a single one-
inch water hose.

6.1.2 Electricity

Electricity shall be limited to that available from a single 20 amp,
240 volt, single phase service.

6.1.3 Utilities used for tests

Utilities used for testing installed fixtures and equipment shall be
limited to quantities consumed during a 48-hour period. The use of
electrical powered equipment, such as motors, fans, air conditioners
and light fixtures, shall not be used for the convenience of the
Contractor.

6.2 Temporary utility connections

The Contractor, at his own expense and in a workmanship manner
satisfactory to the Contracting Officer/COR, shall install and
maintain all necessary temporary utility connections and distribution
lines, and all meters, as required, to measure the amount of each
utility used for the purpose of determining charges, and shall remove
the same prior to final acceptance of the construction.

6.3 Scheduling utility outages

All utility outages required by the Contractor to accomplish his work
shall be scheduled a minimum of 14 days in advance. All outages
shall be approved by Contracting Officer/COR in writing prior to
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disruption of utilities. Utilities shall include, but not be limited
to, electrical, steam, gas, fuel oil, compressed air, water, and
domestic and industrial wastewater. Contractor shall submit a
proposed scheduled of outages showing as a minimum: dates of outages,
duration of outages and type and location of outage required.
Contractor shall plan his work so as to minimize all outages.
Contractor will not be permitted to perform work requiring a utility
outage during normal hours of work without prior approval from the
Contracting Officer/COR. See paragraph: HOURS OF WORK.

6.4 Shutoff of utility mains

Operation of valves on water, steam and gas mains and switches on the
primary electrical distribution system will be by government
personnel. Where shutoff of water lines interrupts service to fire
hydrants or fire sprinkler systems, the Contractor shall arrange his
operations and have sufficient material and personnel available to
complete the work without undue delay or to restore service without
delay in event of emergency.

7 EXCAVATIONS:

7.1 Communication Cables

Before excavating near buried communications cable, the Contractor
shall notify the Telephone Maintenance Chief at ext. 3864 for
assistance in locating the cable. Existing communication cables that
are indicated or the locations of which are made known to the
Contractor prior to excavating shall be protected from damage during
excavating, and if damaged, will be repaired by the Government and
the cost of repair deducted from the contract price.

7.2 Underground utility lines indicated

Underground utility lines indicated on the contract drawings shall be
field verified by the Contractor prior to excavation. Contractor
shall be responsible for all lines shown within the area of
excavation and within ten feet of the area to be excavated.
Contractor shall first verify location of lines by excavating with
hand-held tools prior to the use of power operated equipment.
Contractor shall be responsible for repairing, to the satisfaction of
the Contracting Officer, all lines damaged during excavation at no
cost to the Government.

7.3 Underground utility lines not indicated

Underground utility lines not indicated on the contract drawings:
The Government shall reimburse the Contractor for his expenses for a
one-time repair of damaged lines that are not indicated on the
contract drawings; however, the Contractor shall be responsible for
protecting the same lines from further damage and for repair of the
lines should further damage occur.

7.4 Excavating under roads and railroads

Sections of trench excavations for utility or communication lines
shall be jacked, bored or tunneled where lines pass under, and within
six feet each side of, roads or railroads. All other trenches shall
be by open cut unless otherwise indicated on the drawings.
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8 HOURS OF WORK:

8.1 Normal hours

Normal hours available for contractor to work will be from 6:45 AM
until 5:15 PM, Monday thru Friday (excluding holidays), unless other
hours are specifically approved by the Contracting Officer.

8.2 Other hours

Other hours of work may be required for the Contractor to perform
work that involves utility outages, removal of asbestos materials,
excessive disruptions to operations or traffic flow. Hours of work
other than the normal hours mentioned above must be approved by the
Contracting Officer and shall be accomplished at no additional cost
to the Government. Requests to work additional hours shall be
submitted for approval at least 3 days in advance.

9 BUILDING NUMBERS AND SIGNS:

9.1 Building numbers

Building numbers shall be installed on all newly constructed
buildings and structures. The building number shall be as indicated
on the contract drawing or as determined by the COR. Building number
shall not exceed five (5) alpha-numerical characters and shall
consist of 3" stroke characters (white) 12" high, painted on .080
aluminum sheet painted brown. Sheet shall be minimum of 18" high and
shall be attached to building or structure by approved fasteners, 12"
on-center.

9.2 Other signs

Other signs, letters and numbers shall be provided everywhere there
is a need for proper identification such as restrooms (MEN, WOMEN,
HANDICAPPED), elevators (WEIGHT CAPACITY), storage tanks (GALLONS),
etc. Exit signs shall be provided where indicated on contract
drawings. Room numbers shall be provided above all door openings.
Signs shall be prefabricated metal and attached with approved
fasteners.

10 WARRANTY OF CONSTRUCTION:

10.1 General

In addition to any other warranties set out elsewhere in this
contract, the Contractor warrants that work performed under this
contract conforms to the contract requirements and is free of any
defect of equipment, material or design furnished, or workmanship
performed by the Contractor or any of his subcontractors or suppliers
at any tier. Such warranty shall continue for a period of one year
from the date of final acceptance of the project. Under this
warranty, the Contractor shall remedy at his own expense any such
failure to conform or any such defect. In addition, the Contractor
shall remedy at his own expense any damage to Government owned or
controlled real or personal property, when that damage is the result
of the Contractor's failure to conform to contract requirements or
any such defect of equipment, material, workmanship, or design. The
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Contractor shall also restore any work damaged in fulfilling the
terms of this clause. The Contractor's warranty with respect to work
repaired or replaced hereunder will run for one year from the date of
such repair or replacement.

10.2 Notification and Compliance

The Government shall notify the Contractor in writing within a
reasonable time after the discovery of any failure, defect, or
damage. Should the Contractor fail to remedy any failure, defect, or
damage described in above within a reasonable time after receipt of
notice thereof, the Government shall have the right to replace,
repair, or otherwise remedy such failure, defect, or damage at the
Contractor's expense.

10.3 Expressed Warranty

In addition to the other rights and remedies provided by this clause,
all subcontractors', manufacturers', and suppliers' warranties
expressed or implied, respecting any work and materials shall, at the
direction of the Government, be enforced by the Contractor for the
benefit of the Government. The Contractor shall obtain any
warranties which the subcontractors, manufacturers, or suppliers
would give in normal commercial practice. If so directed by the
Contracting Officer, the Contractor shall require any such warranties
to be executed in writing to the Government.

10.4 Government Material or Design

Notwithstanding any other provisions of this clause, unless such a
defect is caused by the negligence of the Contractor or his
subcontractors or suppliers at any tier, the Contractor shall not be
liable for the repair of any defects of material or design furnished
by the Government nor for the repair of any damage which results from
any such defects in Government furnished material or design.

10.5 Latent Defects

The warranty specified herein shall not limit the Government's rights
under the Inspection and Acceptance clause of this contract with
respect to latent defects, gross mistake, or fraud.

11 LOCAL RULES AND REGULATIONS:

The Contractor, all subcontractors, and suppliers shall be governed
by police regulations on the installation. The following local rules
and regulations will be strictly complied with:

11.1 Employment of Labor

Security regulations

Passes and badges

11.2 Traffic Regulations

Designated Routes
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Passes

Insurance

Parking

11.3 Highway barricades and warning signs

11.4 Safety Regulations

11.5 Temporary structures

11.6 Fire prevention and protection

11.7 Utilities

12 SECURITY REGULATIONS:

12.1 Compliance

All contractors, subcontractors, and their employees are responsible
for complying with the following security regulations as well as
other applicable regulations.

Contractor will ensure that all contractor employees comply with all
applicable fire, safety, and security requirements and adhere to all
applicable state and federal labor laws and regulations.

12.2 Passes and badges

All contractor personnel will be required to obtain appropriate
passes and badges prior to entering the depot and will not be
permitted to retain the passes and badges upon completion of the
contracted work.

12.3 Personnel conduct

Contractor personnel will not enter the depot in an intoxicated
condition, fight, gamble, picket, or create a disturbance. Notorious
misconduct off the depot may be sufficient grounds for denying
entrance to the depot.

12.4 Private Owned Vehicles (POV's)

POV's must have a minimum insurance coverage and state inspection
sticker, in accordance with Texas State laws.

All personnel vehicles and containers are subject to search and
confiscation of unauthorized items while on the depot (with or
without presence of owner).

12.5 Work routes

All depot traffic regulations will be observed. Predetermined work
routes will be followed with no deviation.

12.6 Items Forbidden on depot
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Items forbidden on the depot include "strike anywhere" matches,
alcoholic beverages, narcotics, photographic equipment, unauthorized
tools, firearms, explosives and illegal knives (stilettos,
switchblades, hook blades, and blades over three inches in length).

13 SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS:

13.1 Compliance

The Contractor and his employees to include subcontractors and their
employees, will comply with all Federal, State, and local laws
pertaining traffic safety and safety of public rights of way. In
addition, the Contractor or his authorized agent will comply with the
Occupational Safety and Health Act Parts 1910 and 1926, the U.S. Army
Engineer Manual 385-1-1, Army Regulations, Red River Regulations 385-
1, and the Uniform Code of Traffic Control Devices.

13.2 General Instructions

The Contractor shall furnish all personnel any material necessary for
the prevention of accidents, injury or damage to employees or
equipment while operating on a Federal reservation. Also includes
personnel and equipment necessary for the prevention of accidental
damage to Government property, Federal employees or other U.S.
Government contractor personnel.

Each Contractor shall have a written contractors safety program and
policy. In cases where Subcontractor has a written regulation for
its employees, a copy of that regulation will be forwarded to the
Contractor for forwarding to the Contracting Officer, prior to
commencement of work.

Each Subcontractor and their employees shall be considered a
contractor employee for purposes of this section.

13.3 Traffic Control

Warning signs, barricades and detours: The Contractor shall furnish
and erect adequate warning signs, flashing lights, and barricades to
properly control traffic movements around or through the construction
site. The Contractor shall provide and maintain any detours or
crossovers necessary for the safety and convenience of traffic. All
signs, signals, markings and devices used to regulate, warn or guide
traffic shall be designed and used in accordance with the manual on
Uniform Traffic Control Devices for streets and highways.

13.4 Contractor and Employee Vehicles

Contractor vehicles must meet with current state safety regulations
and an appropriate sticker affixed in the lower left corner of the
windshield. Vehicles not meeting the state safety codes will not be
allowed on RRAD. Those which have a safety inspection expire while
on RRAD will be removed and properly re-certified NLT 15 days prior
to the expiration date. Vehicles found to be out of inspection date
will be ordered off of the depot and the contractor decal removed.
Vehicles found by RRAD Safety personnel to be unsafe for RRAD
operations will be brought to the attention of the Contractor who
will either repair the vehicle or remove it. Contractors are
responsible for their employees' conduct and their vehicles.



01100 - 10

Employees with unsafe vehicles will be required to remove them from
RRAD until they can be repaired.

13.5 Accident reports

Other than for minor first aid injuries, all accidents will be
reported directly to the RRAD Safety Office at 2371 during duty
hours. These are reportable on a Department of Army Form 285 when
they occur on U.S. Federal property. The RRAD Safety Office will
assist in the preparation of all accident reports at no cost to the
Contractor.

13.6 Corrective action plan

The Contracting Officer will notify the contractor in writing of any
observed non-compliance with the foregoing provisions. The
Contractor shall, after receipt of such notice, immediately take
corrective action. The Safety Manager may make direct contact with a
contractor or his authorized representative for conditions of
imminent danger to life or U.S. Government property. In such cases,
the Contracting Officer will be immediately notified. In cases which
have the potential for embarrassment to the U.S. Government, or Red
River Army Depot, the Contracting Officer will notify the Contractor
verbally to be followed up by a written report of the situation and
the action to be taken to correct it. If the Contractor fails or
refuses to promptly take corrective action, the Contracting Officer
will issue an order stopping all or part of the work until
satisfactory corrective action has been taken. No part of the time
lost due to such stop orders will be made the subject of a claim for
extension of time of for excess costs or damages by the Contractor
unless it was later determined that the Contractor was in compliance.

14 FIRE PREVENTION AND PROTECTION:

The Contractor shall comply with all fire prevention measures
prescribed in the installation fire regulations, a copy of which is
on file in the office of the Contracting Officer. A written fire
permit shall be obtained from the installation Fire Marshall for use
of open flame devices, such as blowtorches, portable furnaces, tar
kettles, or gas and electric welding and cutting equipment in, or
within 15 feet of buildings. The Contractor shall be liable for any
fire loss to Government property attributable to negligence on the
part of the Contractor, including failure to comply with fire
prevention measures prescribed by terms of this contract.

15 AMMUNITION AREA ACCESS:

Access to the Ammunition Limited Area by contractor employees in
privately owned vehicles (POV) is not authorized and will not be
permitted. The Contractor shall provide transportation to and from
the work site in an authorized contractor's vehicle. Employees of
contractors doing work in the Ammunition Limited Area will be
required to park their POV in Parking Lots 5 and 13 outside the
limited area.

-- End of Section --
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SECTION 01200

ENVIRONMENT PROTECTION

1 SCOPE

The work covered by this section consists of furnishing all labor,
materials, and equipment and performing all work required for the
prevention of environmental pollution during and as a result of
construction operations under this contract except for those measures
set forth in other Technical Provisions of these specifications. For
the purpose of this specification, environmental pollution is defined as
the presence of chemical, physical, or biological elements or agents
which adversely affect human health or welfare; unfavorably alter
ecological balances of importance to human life; affect other species of
importance to man; or degrade the utility of the environment for
aesthetic and recreational purposes. The control of environmental
pollution requires consideration of air, water, and land, and involves
noise, solid waste-management, and management of radiant energy and
radioactive materials, as well as other pollutants.

2 APPLICABLE REGULATIONS

In order to prevent, and to provide for abatement and control of, any
environmental pollution arising from the construction activities of the
Contractor and his subcontractors in the performance of this contract,
they shall comply with all applicable Federal, State, and local laws,
and regulations concerning environmental pollution control and abatement
as well as the specific requirements stated in this section and
elsewhere in the contract specifications.

3 NOTIFICATION

The Contracting Officer will notify the Contractor in writing of any
observed non-compliance with the foregoing provisions. The Contractor
shall, after receipt of such notice, immediately take corrective action.
Such notice, when delivered to the Contractor or his authorized
representative at the site of the work, shall be deemed sufficient for
the purpose. If the Contractor fails or refuses to promptly take
corrective action, the Contracting Officer may issue an order stopping
all or part of the work until satisfactory corrective action has been
taken. No part of the time lost due to any such stop orders shall be
made the subject of a claim for extension of time or for excess costs or
damages by the Contractor unless it was later determined that the
Contractor was in compliance.

4 SUBCONTRACTORS

Compliance with the provisions of this section by subcontractors will be
the responsibility of the Contractor.

5 IMPLEMENTATION

Prior to commencement of the work the Contractor will meet with
representatives of the Contracting Officer to develop mutual
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understandings relative to compliance with these provisions and
administration of the environmental control program.

6 HAZARDOUS MATERIALS MANAGEMENT SYSTEM (HMMS)

The following sub-paragraphs applies only to containers of chemicals and
other materials that are one (1) gallon or larger in size and provide
for control and tracking of hazardous materials.

6.1 Material Safety Data Sheet (MSDS)

Prior to bringing chemicals/materials on depot, the Contractor shall
submit a list of: Chemicals/materials, container size, the approximate
number of containers, and a Material Safety Data Sheet (MSDS) for each
chemical/material. Five (5) copies of this list shall be submitted to
the Contracting Officer (KO). The KO will distribute them to DPW’s
Engineering Division, Environmental Division, and to the HMMS Program
Manager for entry into a tracking system. These chemicals/materials
will then be reviewed and either be rejected or accepted onto the Depot.

6.2 Storage of Chemicals and Materials

Chemicals/materials shall be stored under cover and spill containment
shall be provided. Container exteriors shall remain free of product
residue.

6.3 Clean-up and Disposal of Chemicals and Materials

The Contractor shall be responsible for clean up and disposal of any
chemical/material spills or leaks. This includes leaks from vehicles
and equipment.

6.4 Tracking of Chemicals and Materials

Before taking empty chemical/material container or containers in which
product remains off depot, they shall be processed back through the HMMS
Program Manager so the removal can be annotated in the tracking system.

7 PROTECTION OF LAND RESOURCES

7.1 General

The land resources within the property of the Government but outside the
limits of permanent work performed under this contract shall be
preserved in their present condition or be restored to a condition after
completion of construction that will appear to be natural and not
detract from the appearance of the project. Insofar as possible, the
Contractor shall confine his construction activities to areas defined by
the plans or specifications, to areas to be cleared for other
operations, or to quarry, borrow or waste areas indicated on the plans.
At the onset of borrow excavation, topsoil shall be saved for use in
restoring the borrow area. Waste and borrow areas shall be leveled or
trimmed to regular lines and shaped to provide a neat appearance. In
all instances the restored area shall be well drained, so as to prevent
the accumulation of stagnant water.

7.2 Prevention of Landscape Defacement
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Except in areas shown on the plans or specified to be cleared, the
Contractor shall not deface, injure, or destroy trees or shrubs, nor
remove or cut them without special authority from the Contracting
Officer. Trees designated to be saved shall be protected from either
excavation or filling within the root zone closer than the normal drip
line of the tree. No ropes, cables, or guys shall be fastened to or
attached to any existing trees for anchorages unless specifically
authorized by the Contracting Officer. Where such special emergency use
is permitted, the Contractor shall first adequately wrap the trunk with
a sufficient thickness of burlap or rags over which softwood cleats
shall be tied before any rope, cable, or wire is placed. The Contractor
shall in any event be responsible for any damage resulting from such
use. Where in the opinion of the Contracting Officer, trees may
possibly be defaced, bruised, injured, or otherwise damaged by the
Contractor's equipment or by his blasting, dumping, or other operations,
he may direct the Contractor to protect adequately such trees by placing
boards, planks, or poles around them. When earthwork operations are
liable, in the opinion of the Contracting Officer, to cause rock to roll
or otherwise be displaced into uncleared areas, the Contractor shall
construct barriers to protect the trees. Rocks that are displaced into
uncleared areas shall be removed. Monuments, markers, and works of art
shall be protected similarly before beginning operations near them.

7.3 Restoration of Landscape Damage

Any trees or other landscape feature scarred or damaged by the
Contractor's equipment or operations shall be restored as nearly as
possible to its original condition at the Contractor's expense. The
Contracting Officer will decide what method of restoration shall be
used, and whether damaged trees shall be treated or removed and disposed
of under requirements for clearing and grubbing. All scars made on
trees (not designated on the plans to be removed) by equipment,
construction operations, or by the removal of limbs larger than 1-inch
in diameter shall be coated as soon as possible with an approved tree
wound dressing. All trimming or pruning shall be performed in an
approved manner by experienced workmen with saws or pruning shears.
Tree trimming with axes will not be permitted. Where tree climbing is
necessary, the use of climbing spurs will not not permitted. The use of
climbing ropes will be required by the Contracting Officer where deemed
necessary for safety. Trees that are to remain, either within or outside
established clearing limits, that are subsequently damaged by the
Contractor and are beyond saving in the opinion of the Contracting
Officer, shall be immediately removed and replaced with a nursery-grown
tree of the same species and size approved by the Contracting Officer.

7.4 Location of temporary field offices, storage, and other construction
buildings

The location on Government property of the Contractor's temporary field
office, storage, and other construction buildings, required temporarily
in the performance of the work, shall be upon cleared portions of the
job site or areas to be cleared, and shall require written approval of
the Contracting Officer. The preservation of the landscape shall be an
imperative consideration in the selection of all sites and in the
construction of buildings. Plans showing temporary field office,
storage, and other construction buildings shall be submitted for
approval of the Contracting Officer. Where buildings or tent platforms
are constructed on sidehills, the Contracting Officer may require
cribbing to be used to obtain level foundations. Benching or leveling
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of earth may not be allowed, depending on the location of the proposed
facility.

7.5 Temporary Excavation and Embankments

If the Contractor proposes to construct temporary roads or embankments
and excavations for plant and/or work areas, he shall submit the
following for approval at least thirty (30) days prior to scheduled
start of such temporary work.

a. A layout of all temporary roads, excavations and embankments to
be constructed within the work area.

b. Details of road construction.

c. Details of the completed quarry or borrow excavation.

d. Plans and cross sections of proposed embankments and their
foundations, including a description of proposed materials.

e. A landscaping plan prepared by a competent landscape showing the
proposed restoration of the area. Removal of any necessary trees and
shrubs outside the limits of required clearing or quarry, borrow, or
waste areas shall be indicated. The plan shall also indicate location
of required guard posts or barriers required to control vehicular
traffic passing close to trees and shrubs to be maintained undamaged.
The plan shall provide for the obliteration of construction scars as
such and shall provide for a reasonably natural appearing final
condition of the area. Modification of the Contractor's plans shall be
made only with written approval of the Contracting Officer. No
unauthorized road construction, excavation, or embankment construction
(including disposal areas) will be permitted.

7.6 Post-Construction Cleanup or Obliteration

The Contractor shall obliterate all signs of temporary construction
facilities such as haul roads, work areas, structures, foundations of
temporary structures, stockpiles of excess or waste materials, or any
other vestiges of construction as directed by the Contracting Officer.
It is anticipated that excavation, filling, and plowing of roadways will
be required to restore the area to near natural conditions which will
permit the growth of vegetation thereon. The disturbed areas shall be
graded and filled as required, sufficient topsoil shall be spread to
provide a minimum depth of 4 inches of suitable soil for the growth of
grass, and the entire area seeded. Restoration to original contours is
not required.

8 RECORDING AND PRESERVING HISTORICAL AND ARCHAEOLOGICAL FINDS

All items having any apparent historical or archaeological interest
which are discovered in the course of construction activities shall be
carefully preserved. The Contractor shall leave the archaeological find
undisturbed and shall immediately report the find to the Contracting
Officer so that the proper authorities may be notified. Any work
required to preserve or protect these finds will be accomplished by
change order.

9 PROTECTION OF WATER RESOURCES
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9.1 General

The Contractor shall not pollute streams, lakes, or reservoirs with
fuels, oils, bitumens, calcium chloride, acids, construction wastes or
other harmful materials. It is the responsibility of the Contractor to
investigate and comply with all applicable Federal, State, County, and
Municipal laws concerning pollution of rivers and streams. All work
under this contract shall be performed in such a manner that
objectionable conditions will not be created in lakes, reservoirs, or
streams through or adjacent to the project areas.

9.2 Erosion Control

Prior to start of construction the Contractor shall submit a plan for
approval of the Contracting Officer showing his scheme for controlling
erosion and disposing of wastes. Surface drainage from cuts and fills
within the construction limits, whether or not completed, and from
borrow and waste disposal areas, shall, if turbidity producing materials
are present, be held in suitable sedimentation ponds, or the areas shall
be graded to control erosion within acceptable limits. Temporary
erosion and sediment control measures such as berms, dikes, drains, or
sedimentation basins, if required to meet the above standards, shall be
provided and maintained until permanent drainage and erosion control
facilities are completed and operative. The area of bare soil exposed
at any one time by construction operations shall be held to a minimum.
Unless otherwise approved by the Contracting officer, the Contractor
shall apply as soon as practicable an approved temporary mulch on
denuded ground. This shall apply to all areas not subject to
appreciable traffic during construction, including areas that are to
receive some form of construction later, if ground is to be exposed 60
days or more. Stream crossings by fording with equipment shall be
limited to control turbidity and in areas of frequent crossings
temporary culverts or bridge structures shall be installed. Any
temporary culverts or bridge structures shall be removed upon completion
of the project. Fills and waste areas shall be constructed by selective
placement to eliminate to the extent practicable silts or clays on the
surface that will erode and contaminate adjacent streams or lakes.

9.3 Spillages

Special measures shall be taken to prevent chemicals, fuels, oils,
greases, bituminous materials, waste washings, herbicides and
insecticides, and cement from entering streams, rivers, or lakes.

9.4 Disposal

Disposal of any materials, wastes, effluents, trash, garbage, oil,
grease, chemicals, etc., in areas adjacent to streams shall be subject
to the approval of the Contracting Officer. If any waste material is
dumped in unauthorized areas the Contractor shall remove the material
and restore the area to the condition of the adjacent undisturbed area.
If necessary, contaminated ground shall be excavated, disposed of as
directed by the Contracting Officer, and replaced with suitable fill
material, compacted and finished with topsoil all at the expense of the
Contractor.

10 PROTECTION OF FISH AND WILDLIFE
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The Contractor shall at all times perform all work and take such steps
required to prevent any interference or disturbance of fish and
wildlife. The Contractor will not be permitted to alter water flows or
otherwise disturb native habitat adjacent to the project area which, in
the opinion of the Contracting Officer, are critical to fish and
wildlife. Fouling or polluting of water will not be permitted. Wash
waters and wastes shall be processed, filtered, ponded, or otherwise
treated prior to their release into a river or other body of water.

11 JANITOR SERVICES

The Contractor shall furnish daily janitorial services for the temporary
field office, storage, and other construction buildings on the project
site and perform any required maintenance of facilities and grounds as
deemed necessary, by the Contracting Officer during the entire life of
the contract. Toilet facilities shall be kept clean and sanitary at all
times. Services shall be performed at such a time and in such a manner
to least interfere with the operations but will be accomplished only
when the buildings are occupied. Services shall be accomplished to the
satisfaction of the Contracting Officer. The Contractor shall also
provide daily trash collection and cleanup of the buildings and adjacent
outside areas, snow removal in season, and shall dispose of all
discarded debris, aggregate samples, and concrete test samples in a
manner approved by the Contracting Officer.

12 BURNING

No material shall be burned at the project site unless otherwise
specified in other sections of these specifications or authorized by the
Contracting Officer.

13 DUST CONTROL

The Contractor will be required to maintain all excavations,
embankments, stockpiles, haul roads, permanent access roads, plant
sites, waste areas, borrow areas, and all other work areas within or
without the project boundaries free from dust which would cause a hazard
or nuisance to others. Approved temporary methods of stabilization
consisting of sprinkling, chemical treatment, light bituminous
treatment, or similar methods will be permitted to control dust.
Sprinkling, to be approved, must be repeated at such intervals as to
keep all parts of the disturbed area at least damp at all times, and the
Contractor must have sufficient competent equipment on the job to
accomplish this if sprinkling is used. Dust control shall be performed
as the work proceeds and whenever a dust nuisance or hazard occurs.

14 MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION

During the life of this contract the Contractor shall maintain all
facilities constructed for pollution control under this contract as long
as the operations creating the particular pollutant are being carried
out or until the material concerned has become stabilized to the extent
that pollution is no longer being created.

15 PESTICIDES (INSECTICIDES, FUNGICIDES, HERBICIDES, ETC.)
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Application of all pesticides shall be accomplished by a certified pest
control personnel or under the supervision of a certified pest control
operator. Delivery and storage of pesticides will be monitored by
certified personnel to insure the adequacy of containers and the safe
storage of toxic materials. Disposal of containers and chemicals will
be monitored to prevent pollution of natural drainage systems.

15.1 Reporting Procedures

The installation Pest Management Coordinator will be notified in advance
of the planned time of treatment and the chemical to be used. Prior to
entering the depot, the Pest Control Contractor shall notify the Pest
Management Coordinator (Ext 2379 or 2361) of their job location and
exact time of arrival on the depot. At application, the contractor will
provide the following information:

(1) Chemical name, EPA Registration Number.

(2) Concentration of chemical.

(3) Concentration of mixture.

(4) Equipment used to apply.

(5) Total gallons of liquid applied.

(6) Total square feet chemical applied to.

15.2 Soil Treatment

Just prior to placing concrete slab on grade or basement slab and just
prior to backfilling around concrete or masonry foundations for
structures, soil treatment shall be applied. Soil treatment agents
shall be delivered to the jobsite in sealed and labeled containers
bearing the manufactures's warnings to be observed in the handling and
use of soil treatment agents. Labels shall bear evidence of
registration under the Federal Insecticide, Fungicide, and Rodenticide
Act. Labeling information shall be submitted not less than 7 days in
advance of the time the soil treatment agent is to be applied. Soil
treatment agent shall be isofenphos or chlorpyrifos in concentrations
recommended by the manufacturer. The maximum concentration for the
chemical when used as a termiticide shall be used for soil treatment.
Other soil treatment agents may be used with prior approval of the
Contracting Officer. Soil treatment agents shall be applied in
accordance with the instructions on the label.

15.3 Personnel

Only properly trained and certified personnel will apply termiticides on
Army property. Contractor's pesticide applicators will be trained and
certified in the appropriate category by the state in which the
application will take place.

15.4 Inspection

Prior to application of pesticides, inspection will be performed by
certified government personnel. Inspection will include, but not be
limited to:
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15.4.1 On-site inspection

On-site inspection, by the COR of unopened pesticide containers to
verify that the chemicals listed on the label meet contract
specifications and can be applied in accordance with the registered use.

15.4.2 Observation

Observation of the mixing and equipment operations, rate of application
(volume versus area), recognition of environmental hazards, and safety
precautions in order to assure work is performed in accordance with the
contract specifications and provisions.

16 ASBESTOS-CONTAINING MATERIALS

16.1 General

In order to prevent accidental asbestos exposure at the worksite, the
contractor shall comply with the following provisions. These provisions
cover situations in which the Government has identified the presence of
asbestos at the worksite and also those situations where the Government
has reasonably concluded no asbestos is present at the site. In both
instances, asbestos abatement is not intended to be a part of this
contract. The only know asbestos in the area is the old floor tile.
This floor tile is under part of the carpets. The carpets are to be
demo’d but the floor tile is not to be removed.

16.2 Identified asbestos-containing materials present at site

If the Government has reasonably concluded that the worksite contains
asbestos-containing materials, the drawings will indicate where the
asbestos-containing materials are present. The work to be performed
pursuant to this contract does not require the contractor disturb, in
any manner, the identified asbestos-containing materials. The
contractor is, therefore, expressly prohibited from disturbing in any
manner or causing the identified asbestos-containing materials to be
released into the environment. If during the performance of work
specified by this contract the contractor determines that performance of
work is not physically possible without disturbing identified asbestos-
containing material, the contractor shall immediately cease all work
which might impact the suspect material, report such conflict to the
Contracting Officer/COR, and await instruction from the Contracting
Officer. The contractor shall, under no circumstances, take any action
which will disturb the identified asbestos pending instruction from the
Contracting Officer. Similarly, if the contractor encounters or has
reason to believe that asbestos-containing material is present at the
worksite, in addition to what the Government has previously identified
at the worksite, the contractor shall immediately cease all work which
might impact the suspect material and report such knowledge of
reasonable believe to the Contracting Officer and await instruction from
the Contracting Officer. The Government shall take the steps necessary
to confirm or deny the presence of additional asbestos and will assess
the impact upon the performance of the contract and determine the
appropriate course of action.

16.3 No known asbestos-containing materials at the site

If the drawings contain no reference to asbestos-containing materials,
the Government has reasonably concluded that the worksite and materials
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to be removed or impacted pursuant to this contract are free from
asbestos-containing materials. If, however, during the performance or
work pursuant to this contract, the contractor encounters or has reason
to believe that asbestos-containing material is present at the worksite,
the contractor shall immediately cease all work which might impact the
suspect material and report such knowledge of reasonable believe to the
Contracting Officer and await instruction from the Contracting Officer.
The Government shall take the steps necessary to confirm or deny the
presence of additional asbestos and will assess the impact upon the
performance of the contract and determine the appropriate course of
action.

--End of Section --
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SECTION 01300

SUBMITTAL DESCRIPTIONS

PART 1. GENERAL

1.1. SUBMITTALS

The submittals described below are those required and further described
in other sections of the specifications. Other requirements pertaining
to submittals are included in SECTION 01100 - GENERAL REQUIREMENTS.
Submittals required by the CONTRACT CLAUSES and other nontechnical parts
of the contract are not included in this section.

SD-01 Data

Submittals which provide calculations, descriptions, or documentation
regarding the work.

SD-04 Drawings

Submittals which graphically show relationship of various components of
the work, schematic diagrams of systems, details of fabrication, layouts
of particular elements, connections, and other relational aspects of the
work.

SD-06 Instructions

Preprinted material describing installation of a product, system or
material, including special notices and material safety data sheets, if
any, concerning impedances, hazards, and safety precautions.

SD-07 Schedules

Tabular lists showing location, features, or other pertinent information
regarding products, materials, equipment, or components to be used in
the work.

SD-08 Statements

A document, required of the Contractor, or through the Contractor, from
a supplier, installer, manufacturer, or other lower tier Contractor, the
purpose of which is to confirm the quality or orderly progression of a
portion of the work by documenting procedures, acceptability of methods
or personnel, qualifications, or other verifications of quality.

SD-09 Reports

Reports of inspections or tests, including analysis and interpretation
of test results. Each report shall be properly identified. Test
methods used shall be identified and test results shall be recorded.

SD-13 Certificates

Statement signed by an official authorized to certify on behalf of the
manufacturer of a product, system or material, attesting that the
product, system or material meets specified requirements. The statement
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must be dated after the award of this contract, must state the
Contractor's name and address, must name the project and location, and
must list the specific requirements which are being certified.

SD-14 Samples

Samples, including both fabricated and unfabricated physical examples of
materials, products, and units of work as complete units or as portions
of units of work.

SD-18 Records

Documentation to record compliance with technical or administrative
requirements.

SD-19 Operation and Maintenance Manuals

Data which forms a part of an operation and maintenance manual.

PART 2. PRODUCTS (NOT APPLICABLE)

PART 3. EXECUTION (NOT APPLICABLE)

-- End of Section --
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SECTION 02050

DEMOLITION

1 GENERAL

1.1 REFERENCES

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

ENGINEERING MANUALS (EM)

EM 385-1-1 (1992) U.S. Army Corps of Engineers Safety
and Health Requirements Manual

1.2 GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials, and
removal of resulting rubbish and debris. Rubbish and debris shall be
removed from Government property daily, unless otherwise directed, to avoid
accumulation at the demolition site. Materials that cannot be removed daily
shall be stored in areas specified by the Contracting Officer. In the
interest of occupational safety and health, the work shall be performed in
accordance with EM 385-1-1, Section 23, Demolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maximum extent possible; salvaged items and materials shall be disposed of
as specified.

1.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBMITTAL
PROCEDURES:

SD-08 Statements

Work Plan; FIO.

The procedures proposed for the accomplishment of the work. The procedures
shall provide for safe conduct of the work, including procedures and methods
to provide necessary supports, lateral bracing and shoring when required,
careful removal and disposition of materials specified to be salvaged,
protection of property which is to remain undisturbed, coordination with
other work in progress, and timely disconnection of utility services. The
procedures shall include a detailed description of the methods and equipment
to be used for each operation, and the sequence of operations in accordance
with EM 385-1-1.

1.4 DUST CONTROL

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

1.5 PROTECTION

1.5.1 Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the
condition of the structure being demolished and take immediate action to
protect all personnel working in and around the demolition site. No area,
section, or component of floors, roofs, walls, columns, pilasters, or other
structural element shall be allowed to be left standing without sufficient
bracing, shoring, or lateral support to prevent collapse or failure while
workmen remove debris or perform other work in the immediate area.

Floors, roofs, walls, columns, pilasters, and other structural components
that are designed and constructed to stand without lateral support or
shoring, and are determined to be in stable condition, may be allowed to
remain standing without additional bracing, shoring, of lateral support
until demolished. The Contractor shall ensure that no elements determined
to be unstable are left unsupported and shall be responsible for placing and
securing bracing, shoring, or lateral supports as may be required as a
result of any cutting, removal, or demolition work performed under this
contract.

1.5.2 Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site
and examine the drawings and specifications to determine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing items to remain in place, to be reused, or to remain the property
of the Government; any damaged items shall be repaired or replaced as
approved by the Contracting Officer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elements are not overloaded and shall be responsible for
increasing structural supports or adding new supports as may be required as
a result of any cutting, removal, or demolition work performed under this
contract.

1.5.3 Protection From the Weather

The interior of buildings to remain and salvageable materials and equipment
shall be protected from the weather at all times.

1.5.4 Environmental Protection

The work shall comply with the requirements of Section 01200.

1.6 BURNING

The use of burning at the project site for the disposal of refuse and debris
shall not be permitted.

1.7 USE OF EXPLOSIVES

Use of explosives shall not be permitted.
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1.8 AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished shall be available three weeks
after the Contractor gives notice in writing to the Contracting Officer’s
Representative, (COR).

2 PRODUCTS (NOT APPLICABLE)

3 EXECUTION

3.1 UTILITIES

Disconnection of utility services, with related meters and equipment, are
specified in Section 16321 and in RRAD Drawing E-4018.11-PE. Existing
utilities shall be removed as indicated. When utility lines are encountered
that are not indicated on the drawings, the Contracting Officer shall be
notified prior to further work in that area.

3.2 DISPOSITION OF MATERIAL

Title to material and equipment to be demolished, except Government salvage
and historical items, is vested in the Contractor upon receipt of notice to
proceed. The Government shall not be responsible for the condition, loss or
damage to such property after notice to proceed.

3.2.1 Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.2.1.1 Material Salvaged for the Contractor

Material salvaged for the Contractor shall be stored as approved by the
Contracting Officer and shall be removed from Government property before
completion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.2.1.2 Items Salvaged for the Government

Salvaged items to remain the property of the Government shall be removed in
a manner to prevent damage, and packed or crated to protect the items from
damage while in storage or during shipment. Items damaged during removal or
storage shall be repaired or replaced to match existing items. Containers
shall be properly identified as to contents. The following items reserved
as property of the Government shall be delivered to the areas designated by
the COR.

3.2.1.3 Historical Items

Historical items shall be removed in a manner to prevent damage. The
following historical items shall be delivered to the Government for
disposition: Corner stones, contents of corner stones, and document boxes
wherever located on the site.
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3.2.2 Unsalvageable Material

Concrete, masonry, other noncombustible material, and combustible material
shall be disposed of in the sanitary fill area located off the site.

3.3 CLEAN UP

Debris and rubbish shall be removed. Debris shall be removed and transported
in a manner that prevents spillage on streets or adjacent areas. Local
regulations regarding hauling and disposal shall apply.

-- End of Section --
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SECTION 04200

MASONRY

1 GENERAL

1.1 REFERENCES

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

ACI INTERNATIONAL (ACI)

ACI SP-66 (1994) ACI Detailing Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1994) Steel Wire, Plain, for Concrete
Reinforcement

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 615 (1995) Deformed and Plain Billet-Steel Bars
for Concrete Reinforcement

ASTM C 55 (1995) Concrete Building Brick

ASTM C 62 (1995) Building Brick (Solid Masonry Units
Made from Clay or Shale)

ASTM C 67 (1994) Sampling and Testing Brick and
Structural Clay Tile

ASTM C 90 (1995) Loadbearing Concrete Masonry Units

ASTM C 91 (1995) Masonry Cement

ASTM C 126 (1994) Ceramic Glazed Structural Clay Facing
Tile, Facing Brick, and Solid Masonry Units

ASTM C 129 (1995) Nonloadbearing Concrete Masonry Units

ASTM C 140 (1995a) Sampling and Testing Concrete Masonry
Units

ASTM C 216 (1995) Facing Brick (Solid Masonry Units Made
from Clay or Shale)

ASTM C 270 (1995) Mortar for Unit Masonry

ASTM C 476 (1991) Grout for Masonry

ASTM C 494 (1992) Chemical Admixtures for Concrete
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ASTM C 578 (1992) Rigid, Cellular Polystyrene Thermal
Insulation

ASTM C 641 (1982; R 1991) Staining Materials in
Lightweight Concrete Aggregates

ASTM C 652 (1994) Hollow Brick (Hollow Masonry Units
Made From Clay or Shale)

ASTM C 744 (1995) Prefaced Concrete and Calcium Silicate
Masonry Units

ASTM C 780 (1994) Preconstruction and Construction
Evaluation of Mortars for Plain and
Reinforced Unit Masonry

ASTM C 1019 (1989a; R 1993) Sampling and Testing Grout

ASTM C 1072 (1994) Measurement of Masonry Flexural Bond
Strength

ASTM C 1289 (1995) Faced Rigid Cellular Polyisocyanurate
Thermal Insulation Board

ASTM D 2000 (1990; R 1994) Rubber Products in Automotive
Applications

ASTM D 2240 (1991) Rubber Property - Durometer Hardness

ASTM D 2287 (1992) Nonrigid Vinyl Chloride Polymer and
Copolymer Molding and Extrusion Compounds

ASTM E 119 (1995a) Fire Tests of Building Construction
and Materials

ASTM E 447 (1992b) Compressive Strength of Masonry
Prisms

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with SECTION 01330 SUBMITTAL
PROCEDURES:

SD-01 Data

Concrete Masonry Units; GA. Insulation; GA.

Manufacturer's descriptive data.

Cold Weather Installation; GA.

Cold weather construction procedures.

SD-13 Certificates
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Concrete Masonry Units (CMU); FIO. Joint Reinforcement; FIO. Reinforcing
Steel Bars and Rods; FIO. Masonry Cement; FIO. Insulation; FIO.

Certificates of compliance stating that the materials meet the specified
requirements.

Insulation; FIO.

Certificate attesting that the polyurethane or polyisocyanurate insulation
furnished for the project contains recovered material, and showing an
estimated percent of such recovered material.

1.3 DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chipping, breakage, and contact with soil or contaminating material.

1.3.1 Masonry Units

Concrete masonry units shall be covered or protected from inclement weather
and shall conform to the moisture content as specified in ASTM C 90 when
delivered to the job site.

1.3.2 Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall
be stored above the ground. Steel reinforcing bars and uncoated ties shall
be free of loose mill scale and rust.

1.3.3 Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened
containers, plainly marked and labeled with manufacturers' names and brands.
Cementitious material shall be stored in dry, weathertight enclosures or be
completely covered. Cement shall be handled in a manner that will prevent
the inclusion of foreign materials and damage by water or dampness. Sand
and aggregates shall be stored in a manner to prevent contamination or
segregation.

2 PRODUCTS

2.1 GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished
work shall not be changed after the work has started except with Contracting
Officer's approval.

2.2 ONCRETE MASONRY UNITS (CMU)

Hollow and solid concrete masonry units shall conform to ASTM C 90, Type I,
Normal weight. Cement shall have a low alkali content and be of one brand.

2.2.1 Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in
proportions used in producing the units, shall comply with the following
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requirements when tested for stain-producing iron compounds in accordance
with ASTM C 641: by visual classification method, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification.

2.2.2 Kinds and Shapes

Units shall be modular in size and shall include closer, bond beam units and
special shapes and sizes to complete the work as indicated. Units used in
exposed masonry surfaces in any one building shall have a uniform fine to
medium texture and a uniform color.

2.3 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cement-lime mortar proportions shall be 1 part
cement, 1/2 part lime and 4-1/2 parts aggregate; when masonry cement ASTM C
91 is used the maximum air content shall be limited to 12 percent and
performance equal to cement-lime mortar shall be verified. Evaluation of
performance shall be based on ASTM C 780 and ASTM C 1072. Mortar for
prefaced concrete masonry unit wainscots shall contain aggregates with 100
percent passing the No. 8 sieve and 95 percent passing the No. 16 sieve.
Cement shall have a low alkali content and be of one brand. Aggregates
shall be from one source.

2.3.1 Admixtures

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval. Accelerating admixture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494,
Type C.

2.4 GROUT

Grout shall conform to ASTM C 476. Cement used in grout shall have a low
alkali content. Grout slump shall be between 8 and 10 inches. Grout shall
be used subject to the limitations of Table III. Proportions shall not be
changed and materials with different physical or chemical characteristics
shall not be used in grout for the work unless additional evidence is
furnished that the grout meets the specified requirements.

2.4.1 Admixtures

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval. Accelerating admixture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494,
Type C.

2.5 ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be
zinc-coated in accordance with ASTM A 153, Class B-2. Steel wire used for
anchors and ties shall be fabricated from steel wire conforming to ASTM A
82. Anchors and ties shall be sized to provide a minimum of 5/8 inch mortar
cover from either face.
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2.5.1 Wire Mesh Ties

Wire mesh for tying 4 inch thick concrete masonry unit partitions to other
intersecting masonry partitions shall be 1/2 inch mesh of minimum 16 gauge
steel wire. Minimum lengths shall be not less than 12 inches.

2.6 REINFORCING STEEL BARS AND RODS

Reinforcing steel bars and rods shall conform to ASTM A 615, Grade 60.

2.7 INSULATION

2.7.1 Rigid Board-Type Insulation

Rigid board-type insulation shall be extruded polystyrene, polyurethane, or
polyisocyanurate. Polystyrene shall conform to ASTM C 578. Polyurethane or
polyisocyanurate shall conform to ASTM C 1289, Type I, Class 2, faced with
aluminum foil on both sides of the foam. The insulation shall be a standard
product and shall be marked with not less than the manufacturer's trademark
or name, the specification number, the permeance and R-values.

2.7.1.1 Aged R-Value

The insulation shall provide a minimum aged R-value of 11 for the overall
thickness. The aged R-value shall be determined at 75 degrees F in
accordance with the appropriate referenced specification. The stated R-
value of the insulation shall be certified by an independent testing
laboratory or certified by an independent Registered Professional Engineer
if tests are conducted in the manufacturer's laboratory.

2.7.2 Insulation Adhesive

Insulation adhesive shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesive shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under which
to be used.

3 EXECUTION

3.1 ENVIRONMENTAL REQUIREMENTS

3.1.1 Hot Weather Installation

The following precautions shall be taken if masonry is erected when the
ambient air temperature is more than 99 degrees F in the shade and the
relative humidity is less than 50 percent. All masonry materials shall be
shaded from direct sunlight; mortar beds shall be spread no more than 4 feet
ahead of masonry; masonry units shall be set within one minute of spreading
mortar; and after erection, masonry shall be protected from direct exposure
to wind and sun for 48 hours.

3.1.2 Cold Weather Installation

Before erecting masonry when ambient temperature or mean daily air
temperature falls below 40 degrees F, a written statement of proposed cold
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weather construction procedures shall be submitted for approval. The
following precautions shall be taken during all cold weather erection.

3.1.2.1 Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deemed frozen and damaged shall be
removed before continuing construction of those sections.

a. Air Temperature 40 to 32 Degrees F. Sand or mixing water shall be
heated to produce mortar temperatures between 40 degrees F and 120
degrees F.

b. Air Temperature 32 to 25 Degrees F. Sand and mixing water shall be
heated to produce mortar temperatures between 40 degrees F and 120
degrees F. Temperature of mortar on boards shall be maintained
above freezing.

c. Air Temperature 25 to 20 Degrees F. Sand and mixing water shall be
heated to provide mortar temperatures between 40 degrees F and 120
degrees F. Temperature of mortar on boards shall be maintained
above freezing. Sources of heat shall be used on both sides of
walls under construction. Windbreaks shall be employed when wind
is in excess of 15 mph.

d. Air Temperature 20 Degrees F and below. Sand and mixing water
shall be heated to provide mortar temperatures between 40 degrees F
and 120 degrees F. Enclosure and auxiliary heat shall be provided
to maintain air temperature above 32 degrees F. Temperature of
units when laid shall not be less than 20 degrees F.

3.1.2.2 Completed Masonry and Masonry Not Being Worked On

a. Mean daily air temperature 40 degrees F to 32 degrees F. Masonry
shall be protected from rain or snow for 24 hours by covering with
weather-resistive membrane.

b. Mean daily air temperature 32 degrees F to 25 degrees F. Masonry
shall be completely covered with weather-resistant membrane for 24
hours.

c. Mean Daily Air Temperature 25 Degrees F to 20 Degrees F. Masonry
shall be completely covered with insulating blankets or equally
protected for 24 hours.

d. Mean Daily Temperature 20 Degrees F and Below. Masonry temperature
shall be maintained above 32 degrees F for 24 hours by enclosure
and supplementary heat, by electric heating blankets, infrared heat
lamps, or other approved methods.

3.2 LAYING MASONRY UNITS

Masonry units shall be laid in running bond pattern. Facing courses shall
be level with back-up courses, unless the use of adjustable ties has been
approved in which case the tolerances shall be plus or minus 1/2 inch. Each
unit shall be adjusted to its final position while mortar is still soft and
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plastic. Units that have been disturbed after the mortar has stiffened
shall be removed, cleaned, and relaid with fresh mortar. Air spaces,
cavities, chases, expansion joints, and spaces to be grouted shall be kept
free from mortar and other debris. Units used in exposed masonry surfaces
shall be free from chipped edges or other imperfections detracting from the
appearance of the finished work. Vertical joints shall be kept plumb.
Units being laid and surfaces to receive units shall be free of water film
and frost. Solid units shall be laid in a nonfurrowed full bed of mortar.
Mortar for veneer wythes shall be beveled and sloped toward the center of
the wythe from the cavity side. Units shall be shoved into place so that
the vertical joints are tight. Vertical joints of brick and the vertical
face shells of concrete masonry units, except where indicated at control,
expansion, and isolation joints, shall be completely filled with mortar.
Mortar will be permitted to protrude up to 1/2 inch into the space or cells
to be grouted. Means shall be provided to prevent mortar from dropping into
the space below.

3.2.1 Surface Preparation

Surfaces upon which masonry is placed shall be cleaned of laitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 1/8 inch.
Sandblasting shall be used, if necessary, to remove laitance from pores and
to expose the aggregate.

3.2.2 Forms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other damage to supported masonry and sufficiently
tight to prevent leakage of mortar and grout. Supporting forms and shores
shall not be removed in less than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, columns, starting courses on footings, solid
foundation walls, lintels, and beams, and where cells are to be filled with
grout shall be full bedded in mortar under both face shells and webs. Other
units shall be full bedded under both face shells.

3.2.3.1 Hollow Units

Hollow units shall be laid as specified for concrete masonry units.

3.2.4 Tolerances

Masonry shall be laid plumb, true to line, with courses level. Bond pattern
shall be kept plumb throughout. Corners shall be square unless noted
otherwise. Except for walls constructed of prefaced concrete masonry units,
masonry shall be laid within the following tolerances (plus or minus unless
otherwise noted):

TABLE II

TOLERANCES

Variation from the plumb in the lines
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and surfaces of columns, walls and arises
____________________________________________

In adjacent masonry units 1/8 inch
In 10 feet 1/4 inch

3.2.5 3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to accommodate the
work of others, shall be done by masonry mechanics using power masonry saws.
Concrete masonry units may be wet or dry cut. Wet cut units, before being
placed in the work, shall be dried to the same surface-dry appearance as
uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be made carefully so that wall plates,
cover plates or escutcheons required by the installation will completely
conceal the openings and will have bottoms parallel with the masonry bed
joints.

3.2.6 Jointing

Joints shall be tooled when the mortar is thumbprint hard. Horizontal
joints shall be tooled last. Joints shall be brushed to remove all loose
and excess mortar. Mortar joints shall be finished as follows:

3.2.6.1 Tooled Joints

Joints in exposed exterior and interior masonry surfaces shall be tooled
slightly concave. Joints shall be tooled with a jointer slightly larger
than the joint width so that complete contact is made along the edges of the
unit. Tooling shall be performed so that the mortar is compressed and the
joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true mortar joint.

3.2.6.2 Door and Window Frame Joints

On the exposed interior side of exterior frames, joints between frames and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior frames, joints between frames and abutting masonry
walls shall be raked to a depth of 3/8 inch.

3.2.6.3 Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints.

3.2.7 Embedded Items

Spaces around built-in items shall be filled with mortar. Openings around
flush-mount electrical outlet boxes in wet locations shall be pointed with
mortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other items required to be built-in shall be embedded as the masonry work
progresses. Anchors, ties and joint reinforcement shall be fully embedded
in the mortar. Cells receiving anchor bolts and cells of the first course
below bearing plates shall be filled with grout.
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3.2.8 Unfinished Work

Unfinished work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose mortar shall be
removed and the exposed joints shall be thoroughly cleaned before laying new
work.

3.3 MORTAR

Mortar shall be mixed in a mechanically operated mortar mixer for at least 3
minutes, but not more than 5 minutes. Measurement of ingredients for mortar
shall be by volume. Ingredients not in containers, such as sand, shall be
accurately measured by the use of measuring boxes. Water shall be mixed
with the dry ingredients in sufficient amount to provide a workable mixture
which will adhere to the vertical surfaces of masonry units. Mortar that
has stiffened because of loss of water through evaporation shall be
retempered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mixing shall be discarded.

3.4 REINFORCING STEEL

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar,
grout, or other coating which might destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the drawings shall not
be used. Reinforcement shall be placed prior to grouting

3.4.1 Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions
indicated on the drawings. A minimum clearance of 1/2 inch shall be
maintained between the bars and masonry units. Minimum clearance between
parallel bars shall be one diameter of the reinforcement. Vertical
reinforcing may be held in place using bar positioners located near the ends
of each bar and at intermediate intervals of not more than 192 diameters of
the reinforcement. Column and pilaster ties shall be wired in position
around the vertical steel. Ties shall be in contact with the vertical
reinforcement and shall not be placed in horizontal bed joints.

3.4.2 Splices

Bars shall be lapped a minimum of 48 diameters of the reinforcement. Welded
or mechanical connections shall develop at least 125 percent of the
specified yield strength of the reinforcement.

3.5 JOINT REINFORCEMENT

Joint reinforcement shall be installed at 16 inches on center or as
indicated. Reinforcement shall be lapped not less than 6 inches.
Prefabricated sections shall be installed at corners and wall intersections.
The longitudinal wires of joint reinforcement shall be placed to provide not
less than 5/8 inch cover to either face of the unit.

3.6 PLACING GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plumbing, heating, or other
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mechanical fixtures, voids at door and window jambs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beams shall be filled solid
with grout. Units other than open end units may require grouting each
course to preclude voids in the units. Grout not in place within 1-1/2
hours after water is first added to the batch shall be discarded. Sufficient
time shall be allowed between grout lifts to preclude displacement or
cracking of face shells of masonry units. If blowouts, flowouts,
misalignment, or cracking of face shells should occur during construction,
the wall shall be torn down and rebuilt.

3.6.1 Horizontal Grout Barriers

Grout barriers shall be embedded in mortar below cells of hollow units
receiving grout.

3.6.2 Grout Holes and Cleanouts

3.6.2.1 Grout Holes

Grouting holes shall be provided in slabs, spandrel beams, and other in-
place overhead construction. Holes shall be located over vertical
reinforcing bars or as required to facilitate grout fill in bond beams.
Additional openings spaced not more than 16 inches on centers shall be
provided where grouting of all hollow unit masonry is indicated. Openings
shall not be less than 4 inches in diameter or 3 by 4 inches in horizontal
dimensions. Upon completion of grouting operations, grouting holes shall be
plugged and finished to match surrounding surfaces.

3.6.2.2 Cleanouts for Hollow Unit Masonry Construction

Cleanout holes shall be provided at the bottom of every pour in cores
containing vertical reinforcement when the height of the grout pour exceeds
5 feet. Where all cells are to be grouted, cleanout courses shall be
constructed using bond beam units in an inverted position to permit cleaning
of all cells. Cleanout holes shall be provided at a maximum spacing of 32
inches where all cells are to be filled with grout. A new series of
cleanouts shall be established if grouting operations are stopped for more
than 4 hours. Cleanouts shall not be less than 3 by 4 inch openings cut
from one face shell. Manufacturer's standard cutout units may be used at
the Contractor's option. Cleanout holes shall not be closed until masonry
work, reinforcement, and final cleaning of the grout spaces have been
completed and inspected. For walls which will be exposed to view, cleanout
holes shall be closed in an approved manner to match surrounding masonry.

3.6.3 Grouting Equipment

3.6.3.1 Grout Pumps

Pumping through aluminum tubes will not be permitted. Pumps shall be
operated to produce a continuous stream of grout without air pockets,
segregation, or contamination. Upon completion of each day's pumping, waste
materials and debris shall be removed from the equipment, and disposed of
outside the masonry.
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3.6.3.2 Vibrators

Internal vibrators shall maintain a speed of not less than 5,000 impulses
per minute when submerged in the grout. At least one spare vibrator shall
be maintained at the site at all times. Vibrators shall be applied at
uniformly spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limited to time necessary to
produce satisfactory consolidation without causing segregation.

3.6.4 Grout Placement

Masonry shall be laid to the top of a pour before placing grout. Grout
shall not be placed in hollow unit masonry until mortar joints have set for
at least 24 hours. Grout shall be placed using a hand bucket, concrete
hopper, or grout pump to completely fill the grout spaces without
segregation of the aggregates. Vibrators shall not be inserted into lower
pours that are in a semi-solidified state. The height of grout pours and
type of grout used shall be limited by the dimensions of grout spaces as
indicated in Table III. Low-lift grout methods may be used on pours up to
and including 5 feet in height. High-lift grout methods shall be used on
pours exceeding 5 feet in height.

3.6.4.1 Low-Lift Method

Grout shall be placed at a rate that will not cause displacement of the
masonry due to hydrostatic pressure of the grout. Mortar protruding more
than 1/2 inch into the grout space shall be removed before beginning the
grouting operation. Grout pours 12 inches or less in height shall be
consolidated by mechanical vibration or by puddling. Grout pours over 12
inches in height shall be consolidated by mechanical vibration and
reconsolidated by mechanical vibration after initial water loss and
settlement has occurred. Vibrators shall not be inserted into lower pours
that are in a semi-solidified state. Low-lift grout shall be used subject
to the limitations of Table III.

3.6.4.2 High-Lift Method

Mortar droppings shall be cleaned from the bottom of the grout space and
from reinforcing steel. Mortar protruding more than 1/4 inch into the grout
space shall be removed by dislodging the projections with a rod or stick as
the work progresses. Reinforcing, bolts, and embedded connections shall be
rigidly held in position before grouting is started. CMU units shall not be
pre-wetted. Grout, from the mixer to the point of deposit in the grout
space shall be placed as rapidly as practical by pumping and placing methods
which will prevent segregation of the mix and cause a minimum of grout
splatter on reinforcing and masonry surfaces not being immediately encased
in the grout lift. The individual lifts of grout shall be limited to 4 feet
in height. The first lift of grout shall be placed to a uniform height
within the pour section and vibrated thoroughly to fill all voids. This
first vibration shall follow immediately behind the pouring of the grout
using an approved mechanical vibrator. After a waiting period sufficient to
permit the grout to become plastic, but before it has taken any set, the
succeeding lift shall be poured and vibrated 12 to 18 inches into the
preceding lift. If the placing of the succeeding lift is going to be
delayed beyond the period of workability of the preceding, each lift shall
be reconsolidated by reworking with a second vibrator as soon as the grout
has taken its settlement shrinkage. The waiting, pouring, and
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reconsolidation steps shall be repeated until the top of the pour is
reached. The top lift shall be reconsolidated after the required waiting
period. The high-lift grouting of any section of wall between vertical
grout barriers shall be completed to the top of a pour in one working day
unless a new series of cleanout holes is established and the resulting
horizontal construction joint cleaned. High-lift grout shall be used
subject to the limitations in Table III.

TABLE III

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

Minimum Dimensions of the
Total Clear Areas Within Grout

Maximum Spaces and Cells (in.) (1,2)
Grout Pour
Height Grout Grouting Multiwythe Hollow-unit
(feet) (4) Type Procedure Masonry (3) Masonry

____________ _______ ___________ ____________ ______________

1 Fine Low Lift 3/4 1-1/2 x 2
5 Fine Low Lift 2 2 x 3
8 Fine High Lift 2 2 x 3
12 Fine High Lift 2-1/2 2-1/2 x 3
24 Fine High Lift 3 3 x 3
1 Coarse Low Lift 1-1/2 1-1/2 x 3
5 Coarse Low Lift 2 2-1/2 x 3
8 Coarse High Lift 2 3 x 3
12 Coarse High Lift 2-1/2 3 x 3
24 Coarse High Lift 3 3 x 4

Notes:
(1) The actual grout space or cell dimension must be larger than the

sum of the following items:
a) The required minimum dimensions of total clear areas given in
the table above;
b) The width of any mortar projections within the space;
c) The horizontal projections of the diameters of the horizontal
reinforcing bars within a cross section of the grout space or cell.

(2) The minimum dimensions of the total clear areas shall be made up of
one or more open areas, with at least one area being 3/4 inch or
greater in width.

(3) For grouting spaces between masonry wythes.

(4) Where only cells of hollow masonry units containing reinforcement
are grouted, the maximum height of the pour shall not exceed the
distance between horizontal bond beams.

3.7 BOND BEAMS

Bond beams shall be filled with grout and reinforced as indicated on the
drawings. Grout barriers shall be installed under bond beam units to retain
the grout as required. Reinforcement shall be continuous, including around
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corners, except through control joints or expansion joints, unless otherwise
indicated on the drawings. Where splices are required for continuity,
reinforcement shall be lapped 48 bar diameters. A minimum clearance of 1/2
inch shall be maintained between reinforcement and interior faces of units.

3.8 LINTELS

3.8.1 Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with
grout in all courses and reinforced with a minimum of two No. 4 bars in the
bottom course unless otherwise indicated on the drawings. Lintel
reinforcement shall extend beyond each side of masonry opening 40 bar
diameters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 inch above the
bottom inside surface of the lintel unit.

3.8.2 Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the drawings.
Lintels shall be set in a full bed of mortar with faces plumb and true.
Steel and precast lintels shall have a minimum bearing length of 8 inches
unless otherwise indicated on the drawings.

3.9 ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL

3.9.1 Anchorage to Concrete

Anchorage of masonry to the face of concrete columns, beams, or walls shall
be with dovetail anchors spaced not over 16 inches on centers vertically and
24 inches on center horizontally.

3.9.2 Anchorage to Structural Steel

Masonry shall be anchored to vertical structural steel framing with
adjustable steel wire anchors spaced not over 16 inches on centers
vertically, and if applicable, not over 24 inches on centers horizontally.

3.10 INSULATION

Anchored veneer walls shall be insulated, where shown, by installing board-
type insulation on the cavity side of the inner wythe. Board type
insulation shall be applied directly to the masonry or thru-wall flashing
with adhesive. Insulation shall be neatly fitted between obstructions
without impaling of insulation on ties or anchors. The insulation shall be
applied in parallel courses with vertical joints breaking midway over the
course below and shall be applied in moderate contact with adjoining units
without forcing, and shall be cut to fit neatly against adjoining surfaces.

3.11 POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to hardening,
mortar and grout daubs or splashings shall be completely removed from
masonry-unit surfaces that will be exposed or painted. Before completion of
the work, defects in joints of masonry to be exposed or painted shall be
raked out as necessary, filled with mortar, and tooled to match existing
joints. Immediately after grout work is completed, scum and stains which
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have percolated through the masonry work shall be removed using a high
pressure stream of water and a stiff bristled brush. Masonry surfaces shall
not be cleaned, other than removing excess surface mortar, until mortar in
joints has hardened. Masonry surfaces shall be left clean, free of mortar
daubs, dirt, stain, and discoloration, including scum from cleaning
operations, and with tight mortar joints throughout. Metal tools and metal
brushes shall not be used for cleaning.

3.11.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be dry-
brushed at the end of each day's work and after any required pointing, using
stiff-fiber bristled brushes.

3.12 PROTECTION

Facing materials shall be protected against staining. Top of walls shall be
covered with nonstaining waterproof covering or membrane when work is not in
progress. Covering of the top of the unfinished walls shall continue until
the wall is waterproofed with a complete roof or parapet system. Covering
shall extend a minimum of 2 feet down on each side of the wall and shall be
held securely in place. Before starting or resuming, top surface of masonry
in place shall be cleaned of loose mortar and foreign material.

-- End of Section --



05120 - 1

SECTION 05120

STRUCTURAL STEEL

1 GENERAL

1.1 REFERENCES

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

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC LRFD, Vol I (1993) Load & Resistance Factor Design
Manual, Vol 1 - Structural Members,
Specifications and Codes

AISC LRFD, Vol II (1993) Load & Resistance Factor Design
Manual, Vol II - Connections

AISC-04 (1989) Specification for Structural Steel
Buildings - Allowable Stress Design and
Plastic Design

AISC S303 (1992) Code of Standard Practice for Steel
Buildings and Bridges

AISC S342L (1993) Load and Resistance Factor Design
Specification for Structural Steel Buildings

AISC S329 (1986) Allowable Stress Design Specification
for Structural Joints Using ASTM A325 or ASTM
A490 Bolts

AISC S334L (1988) Load and Resistance Factor Design
Specification for Structural Joints Using
ASTM A325 or A490 Bolts

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 6 (1995c) General Requirements for Rolled
Structural Bars, Plates, Shapes, and Sheet
Piling

ASTM A 36 (1994) Carbon Structural Steel

ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless

ASTM A 242 (1993a) High-Strength Low-Alloy Structural
Steel

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60 000
PSI Tensile Strength
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ASTM A 325 (1994) Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

ASTM A 490 (1993) Heat-Treated Steel Structural Bolts,
150 ksi Minimum Tensile Strength

ASTM A 500 (1993) Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes

ASTM A 501 (1993) Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing

ASTM A 502 (1993) Steel Structural Rivets

ASTM A 514 (1994a) High-Yield-Strength, Quenched and
Tempered Alloy Steel Plate, Suitable for
Welding

ASTM A 529 (1994) High-Strength Carbon-Manganese Steel
of Structural Quality

ASTM A 563 (1994) Carbon and Alloy Steel Nuts

ASTM A 572 (1994b) High-Strength Low-Alloy Columbium-
Vanadium Steels of Structural Quality

ASTM A 588 (1994) High-Strength Low-Alloy Structural
Steel with 50 ksi (345 MPa) Minimum Yield
Point to 4 in. (100 mm) Thick

ASTM A 618 (1993) Hot-Formed Welded and Seamless High-
Strength Low-Alloy Structural Tubing

ASTM A 709 (1995a) Carbon and High-Strength Low-Alloy
Structural Steel Shapes, Plates, and Bars and
Quenched-and-Tempered Alloy Structural Steel
Plates for Bridges

ASTM A 852 (1993a) Quenched and Tempered Low-Alloy
Structural Steel Plate with 70 ksi (485 MPa)
Minimum Yield Strength to 4 in. (100 mm)
Thick

ASTM F 436 (1993) Hardened Steel Washers

ASTM F 844 (1990) Washers, Steel, Plain (Flat),
Unhardened for General Use

ASTM F 959 (1994a) Compressible-Washer-Type Direct
Tension Indicators for Use with Structural
Fasteners

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B18.21.1 (1994) Lock Washers (Inch Series)
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ASME B46.1 (1985) Surface Texture (Surface Roughness,
Waviness and Lay)

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1993) Standard Symbols for Welding, Brazing
and Nondestructive Examination

AWS D1.1 (1994) Structural Welding Code - Steel

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed Oil and Alkyd Primer (without Lead
and Chromate Pigments)

1.2 GENERAL REQUIREMENTS

Structural steel fabrication and erection shall be performed by an
organization experienced in structural steel work of equivalent magnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural members.
Connections, for any part of the structure not shown on the contract
drawings, shall be considered simple shear connections and shall be designed
and detailed in accordance with pertinent provisions of AISC S329.
Substitution of sections or modification of connection details will not be
accepted unless approved by the Contracting Officer. Welding shall be in
accordance with AWS D1.1. High-strength bolting shall be in accordance with
AISC S329.

1.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBMITTAL
PROCEDURES:

SD-04 Drawings

Structural Steel System; GA. Structural Connections; GA.

Shop and erection details including members (with their connections) not
shown on the contract drawings. Welds shall be indicated by standard
welding symbols in accordance with AWS A2.4.

SD-13 Certificates

Mill Test Reports; FIO.

Certified copies of mill test reports for structural steel, structural
bolts, nuts, washers and other related structural steel items.

Welder Qualifications; FIO.

Certified copies of welder qualifications test records showing qualification
in accordance with AWS D1.1.
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1.4 STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will minimize deterioration.

2 PRODUCTS

2.1 STRUCTURAL STEEL

2.1.1 Carbon Grade Steel

Carbon grade steel shall conform to ASTM A 36.

2.2 STRUCTURAL TUBING

Structural tubing shall conform to ASTM A 500, Grade B

2.3 STEEL PIPE

Steel pipe shall conform to ASTM A 53, Type E or Type S, Grade B.

2.4 HIGH STRENGTH BOLTS AND NUTS

High strength bolts shall conform to ASTM A 325, Type 1 with carbon steel
nuts conforming to ASTM A 563, Grade C.

2.5 CARBON STEEL BOLTS

Carbon steel bolts shall conform to ASTM A 307.

2.6 NUTS DIMENSIONAL STYLE

Carbon steel nuts shall be Hex or Heavy Hex Style when used with ASTM A 307
bolts or Heavy Hex style when used with ASTM A 325 bolts.

2.7 WASHERS

Plain washers shall conform to ASTM F 844. Other types, when required,
shall conform to ASTM F 436 or ASTM F 959.

2.8 PAINT

Paint shall conform to SSPC Paint 25.

3 EXECUTION

3.1 FABRICATION

Fabrication shall be in accordance with the applicable provisions of AISC-
04. Fabrication and assembly shall be done in the shop to the greatest
extent possible. The fabricating plant shall be certified under the AISC
quality certification program for Category I structural steelwork.
Compression joints depending on contact bearing shall have a surface
roughness not in excess of 500 micro inches as determined by ASME B46.1, and
ends shall be square within the tolerances for milled ends specified in ASTM
A 6. Structural steelwork, except surfaces of steel to be encased in
concrete, surfaces to be field welded, surfaces to be fireproofed, and
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contact surfaces of friction-type high-strength bolted connections shall be
prepared for painting in accordance with the AISC-04 and primed with the
specified paint.

3.2 ERECTION

Erection of structural steel shall be in accordance with the applicable
provisions of AISC-04.

3.2.1 Connections

Anchor bolts and other connections between the structural steel and
foundations shall be provided and shall be properly located and built into
connecting work.

3.2.2 Base Plates and Bearing Plates

Column base plates for columns and bearing plates for beams, girders, and
similar members shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported members have been plumbed and
properly positioned, but prior to placing superimposed loads. Separate
setting plates under column base plates will not be permitted. The area
under the plate shall be damp-packed solidly with bedding mortar, except
where nonshrink grout is indicated on the drawings. Bedding mortar and
grout shall be as specified in Section 03300 CAST-IN-PLACE STRUCTURAL
CONCRETE.

3.2.3 Field Welded Connections

Field welded structural connections shall be completed before load is
applied.

3.2.4 Field Priming

After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and primed with paint of the
same quality as that used for the shop coat.

-- End of Section --
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SECTION 06200

FINISH CARPENTRY

1 GENERAL

1.1 REFERENCES

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

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.6 (1990) Hardboard Siding

APA-THE ENGINEERED WOOD ASSOCIATION (APA)

APA E445 (1991; Rev May 1991) Performance Standards
and Policies for Structural-Use Panels

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1435 (1994) Outdoor Weathering of Plastics

ASTM D 2898 (1994) Accelerated Weathering of Fire-
Retardant-Treated Wood for Fire Testing

ASTM D 3679 (1994) Rigid Poly(Vinyl Chloride) (PVC)
Siding

ASTM F 547 (1977; R 1990) Definitions of Terms Relating
to Nails for Use with Wood and Wood-Base
Materials

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C9 (1995) Plywood - Preservative Treatment by
Pressure Processes

AWPA C20 (1993) Structural Lumber Fire-Retardant
Pressure Treatment

AWPA C27 (1993) Plywood - Fire-Retardant Pressure
Treatment

AWPA M4 (1995) Standard for the Care of Preservative-
Treated Wood Products

AWPA P5 (1996) Standards for Waterborne Preservatives

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1994) Architectural Woodwork Quality
Standards, Guide Specifications and Quality
Certification Program
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CALIFORNIA REDWOOD ASSOCIATION (CRA)

CRA-01 (1995) Standard Specifications for Grades of
California Redwood Lumber

DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1996) Voluntary Product Standard -
Construction and Industrial Plywood

DOC PS 2 (1992) Performance Standard for Wood-based
Structural-Use Panels

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA-01 (1993) Standard Grading Rules for
Northeastern Lumber

SOUTHERN CYPRESS MANUFACTURER'S ASSOCIATION (SCMA)

SCMA-01 (1986; Supple No. 1, Aug 1993) Standard
Specifications for Grades of Southern Cypress

SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB-1001 (1994) Standard Grading Rules for Southern
Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB Std 17 (1993; Supples III (A), V (A), & VI (A))
Grading Rules For West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA-01 (1995; Supple Nos. 1, 2, and 3) Western
Lumber Grading Rules 95

WOOD MOULDING AND MILLWORK PRODUCERS ASSOCIATION (WMMPA)

WMMPA WM 6 (1987) Industry Standard for Non-Pressure
Treating of Wood Millwork

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-01 Data

Wood Items, Siding, and Trim; FIO.
Manufacturer's printed data indicating the usage of engineered or recycled
wood products, and environmentally safe preservatives.
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SD-04 Drawings

Finish Carpentry; FIO.

Drawings showing fabricated items and special mill and woodwork items.
Drawings shall indicate materials and details of construction, methods of
fastening, erection, and installation.

SD-14 Samples

Siding; FIO. Moldings;FIO. Fascias and Trim; FIO.

Samples shall be of sufficient size to show patterns, color ranges, and
types, as applicable, of the material proposed to be used.

1.3 DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well-ventilated areas, and protected from extreme
changes in temperature and humidity.

2 PRODUCTS

2.1 WOOD ITEMS, SIDING, AND TRIM

The Contractor shall furnish products which optimize design by reducing the
amount of wood used (engineered wood), or recycled wood products, and
preservatives without arsenic or chromium when the products and methods are
competitive in price or directed by the Contracting Officer.

2.1.1 Grading and Marking

Materials shall bear the grademark, stamp or other identifying marks
indicating grades of material and rules or standards under which produced.
Such identifying marks on a material shall be in accordance with the rule or
standard under which the material is produced, including requirements for
qualifications and authority of the inspection organization, usage of
authorized identification, and information included in the identification.
The inspection agency for lumber shall be certified by the Board of Review,
American Lumber Standards Committee, to grade the species used. Except for
plywood, structural-use panels, and lumber, bundle marking will be permitted
in lieu of marking each individual piece. Surfaces that are to be
architecturally exposed to view shall not bear grademarks, stamps, or other
types of identifying marks.

2.1.2 Sizes and Patterns

Lumber sizes and patterns shall conform to rules or standards under which
produced. Unless otherwise specified, lumber shall be surfaced on four
sides. Sizes and patterns for materials other than lumber shall conform to
requirements of the rules or standards under which produced. Size
references, unless otherwise specified, are nominal sizes, and actual sizes
shall be within manufacturing tolerances allowed by the standard under which
the product is produced.
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2.1.3 Moisture Content

The maximum moisture content of untreated trim and wood siding shall be 15
percent at the time of delivery to the job site and when installed.
Moisture content of all other material shall be in accordance with the
standard under which the product is produced.

2.1.4 Preservative Treatment

2.1.4.1 Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne
preservatives listed in AWPA P5 to a retention level as follows:

a. 0.25 pcf intended for above ground use.

b. 0.4 pcf intended for ground contact and fresh water use.

2.1.4.2 Exterior Wood Molding and Millwork

Exterior wood molding and millwork within 18 inches of soil, in contact with
water or concrete shall be preservative-treated in accordance with WMMPA WM
6. Exposed areas of treated wood that are cut or drilled after treatment
shall receive a field treatment in accordance with AWPA M4. Items of all-
heart material of cedar, cypress, or redwood will not require preservative
treatment, except when in direct contact with soil.

2.1.5 Siding

Horizontal siding shall be hardboard, plywood, structural-use panel, wood or
vinyl. Panel siding shall be structural-use panel, or plywood.

2.1.5.1 Panel Plywood Siding

Panel plywood siding shall conform to DOC PS 1, exterior medium-density
overlay, 4 feet wide, maximum practicable lengths, span rating of 16 inch on
centers, striated face, and grooved as selected from manufacturer's standard
patterns.

2.1.5.2 Panel Rated Siding

Rated panel siding shall be qualified under APA E445, exterior type, medium-
density overlay 4 feet wide, maximum practicable lengths, span rated at 16
inch on centers, striated face ,and grooves as selected from manufacturer's
standard patterns.

2.1.6 Fascias and Trim

2.1.6.1 Wood

Fascias and trim, including exterior door and window casing, shall be
species and grade listed in TABLE I at the end of this section. Sizes shall
be as indicated. Metal corners may be furnished in lieu of wood
cornerboards for horizontal siding; and if furnished, shall be galvanized
steel and primed or aluminum and primed.
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2.1.7 Moldings

Moldings shall be of the pattern indicated and shall be of a grade
compatible with the finish specified.

2.2 NAILS

Nails shall be the size and type best suited for the purpose and shall
conform to ASTM F 547. Nails shall be hot-dip galvanized or aluminum when
used on exterior work. For siding, length of nails shall be sufficient to
extend 1-1/2 inches into supports, including wood sheathing over framing.
Screws for use where nailing is impractical shall be size best suited for
purpose.

3 EXECUTION

3.1 GENERAL

3.1.1 Installation of Siding

Siding shall be accurately fitted and positioned without springing or
otherwise forcing siding in place. Siding to have a paint finish shall have
nails driven flush.

3.1.2 Panel Siding

Panels shall be applied with edges at joints spaced in accordance with
manufacturer's recommendations. Shiplapped edges or square edges covered
with battens shall be primed for paint finish and all edges shall be backed
with framing members. Panels shall be nailed at edges at 6 inches on center
and at intermediate supports at 12 inches on center unless otherwise shown.
Nailing at edges shall be 3/8 inch from edges. For shiplap joints, nailing
shall be 3/8 inch from the visible joint and at a location to penetrate lap
with previous panel. When panel siding is part of an engineered shear wall
or used as wall-bracing, shiplap joints shall be nailed to supports with
double rows of nails. Battens shall be spaced at 16 inches on centers and
nailed down the center at 24 inches on center.

3.2 MOLDING AND INTERIOR TRIM

Molding and interior trim shall be installed straight, plumb, level and with
closely fitted joints. Exposed surfaces shall be machine sanded at the
mill. Molded work shall be coped at returns and interior angles and mitered
at external corners. Intersections of flatwork shall be shouldered to ease
any inherent changes in plane. Window and door trim shall be provided in
single lengths. Blind nailing shall be used to the extent practicable, and
face nailing shall be set and stopped with a nonstaining putty to match the
finish applied. Screws shall be used for attachment to metal; setting and
stopping of screws shall be of the same quality as required where nails are
used.

-- End of Section --
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SECTION 07900

JOINT SEALING

1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed Gasket
and Sealing Material

ASTM C 570 (1995) Oil- and Resin-Base Caulking Compound
for Building Construction

ASTM C 734 (1993) Low-Temperature Flexibility of Latex
Sealants After Artificial Weathering

ASTM C 834 (1995) Latex Sealants

ASTM C 920 (1994) Elastomeric Joint Sealants

ASTM C 1085 (1991) Butyl Rubber-Based Solvent-Release
Sealants

ASTM C 1184 (1995) Structural Silicone-Sealants

ASTM D 217 (1994) Cone Penetration of Lubricating Grease

ASTM D 1056 (1991) Flexible Cellular Materials - Sponge
or Expanded Rubber

ASTM D 1565 (1981; R 1990) Flexible Cellular Materials -
Vinyl Chloride Polymers and Copolymers (Open-
Cell Foam)

ASTM E 84 (1996a) Surface Burning Characteristics of
Building Materials

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-01 Data

Backing; FIO. Bond-Breaker; FIO.

Sealant; GA.



07900 - 2

Manufacturer's descriptive data including storage requirements, shelf life,
curing time, instructions for mixing and application, and primer data (if
required). A copy of the Material Safety Data Sheet shall be provided for
each solvent, primer or sealant material.

SD-13 Certificates

Sealant; FIO.

Certificates of compliance stating that the materials conform to the
specified requirements.

1.3 ENVIRONMENTAL REQUIREMENTS

The ambient temperature shall be within the limits of 40 to 90 degrees F
when the sealants are applied.

1.4 DELIVERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's original
unopened containers. The container label or accompanying data sheet shall
include the following information as applicable: manufacturer, name of
material, formula or specification number, lot number, color, date of
manufacture, mixing instructions, shelf life, and curing time at the
standard conditions for laboratory tests. Materials shall be handled and
stored to prevent inclusion of foreign materials. Materials shall be stored
at temperatures between 40 and 90 degrees F unless otherwise specified by
the manufacturer.

2 PRODUCTS

2.1 BACKING

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell material, unless otherwise indicated.

2.1.1 Rubber

Cellular rubber sponge backing shall be ASTM D 1056, Type 2, closed cell,
Class A, round cross section.

2.1.2 PVC

Polyvinyl chloride (PVC) backing shall be ASTM D 1565, Grade VO 12, open-
cell foam, round cross section.

2.1.3 Neoprene

Neoprene backing shall be ASTM D 1056, closed cell expanded neoprene cord
Type 2, Class C, Grade 2C2.

2.2 BOND-BREAKER

Bond-breaker shall be as recommended by the sealant manufacturer to prevent
adhesion of the sealant to backing or to bottom of the joint.
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2.3 PRIMER

Primer shall be non-staining type as recommended by sealant manufacturer for
the application.

2.4 CAULKING

Oil- and resin-based caulking shall be ASTM C 570, Type I.

2.5 SEALANT

2.5.1 LATEX

Latex Sealant shall be ASTM C 834.

2.5.2 ELASTOMERIC

Elastomeric sealants shall conform to ASTM C 920 and the following:

a. Polysulfide Sealant: Type S, Grade NS, Class 25, Use NT, O.

b. Polyurethane sealant: Grade NS, Class 25, Use T, M, and A.

c. Silicone sealant: Type S, Grade NS, Class 25, Use NT, M, G, A, O.

d. Structural silicone sealant: ASTM C 1184, Type S, Use G and O.

2.5.3 ACOUSTICAL

Rubber or polymer-based acoustical sealant shall have a flame spread of 25
or less and a smoke developed rating of 50 or less when tested in accordance
with ASTM E 84. Acoustical sealant shall have a consistency of 250 to 310
when tested in accordance with ASTM D 217, and shall remain flexible and
adhesive after 500 hours of accelerated weathering as specified in ASTM C
734, and shall be non-staining.

2.5.4 BUTYL

Butyl sealant shall be ASTM C 1085.

2.5.5 PREFORMED

Preformed sealant shall be polybutylene or isoprene-butylene based pressure
sensitive weather resistant tape or bead sealant capable of sealing out
moisture, air and dust when installed as recommended by the manufacturer.
At temperatures from minus 30 to plus 160 degrees F, the sealant shall be
non-bleeding and shall have no loss of adhesion.

2.5.5.1 Foam Strip

Foam strip shall be polyurethane foam. Foam strip shall be capable of
sealing out moisture, air, and dust when installed and compressed as
recommended by the manufacturer. Service temperature shall be minus 40 to
plus 275 degrees F. Untreated strips shall be furnished with adhesive to
hold them in place. Adhesive shall not stain or bleed into adjacent
finishes. Treated strips shall be saturated with butylene waterproofing or
impregnated with asphalt.
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2.6 SOLVENTS AND CLEANING AGENTS

Solvents, cleaning agents, and accessory materials shall be provided as
recommended by the manufacturer.

3 EXECUTION

3.1 GENERAL

3.1.1 Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of all
frost, condensation and moisture. Oil, grease, dirt, chalk, particles of
mortar, dust, loose rust, loose mill scale, and other foreign substances
shall be removed from surfaces of joints to be in contact with the sealant.
Oil and grease shall be removed with solvent and surfaces shall be wiped dry
with clean cloths. For surface types not listed below, the sealant
manufacturer shall be contacted for specific recommendations.

3.1.2 Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such
materials, the materials shall be removed by sandblasting or wire brushing.
Laitance, efflorescence and loose mortar shall be removed from the joint
cavity.

3.1.3 Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if
sandblasting would not be practical or would damage adjacent finish work,
the metal shall be scraped and wire brushed to remove loose mill scale.
Protective coatings on steel surfaces shall be removed by sandblasting or by
a solvent that leaves no residue.

3.1.4 Aluminum Surfaces

Aluminum surfaces to be in contact with sealants shall be cleaned of
temporary protective coatings. When masking tape is used for a protective
cover, the tape and any residual adhesive shall be removed just prior to
applying the sealant. Solvents used to remove protective coating shall be
as recommended by the manufacturer of the aluminum work and shall be non-
staining.

3.1.5 Wood Surfaces

Wood surfaces to be in contact with sealants shall be free of splinters and
sawdust or other loose particles.

3.2 APPLICATION

3.2.1 Masking Tape

Masking tape shall be placed on the finish surface on one or both sides of a
joint cavity to protect adjacent finish surfaces from primer or sealant
smears. Masking tape shall be removed within 10 minutes after joint has
been filled and tooled.
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3.2.2 Backing

Backing shall be installed to provide the indicated sealant depth. The
installation tool shall be shaped to avoid puncturing the backing.

3.2.3 Bond-Breaker

Bond-breaker shall be applied to fully cover the bottom of the joint without
contaminating the sides where sealant adhesion is required.

3.2.4 Primer

Primer shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the sealant. Primer
shall be applied to the joint surfaces to be sealed. Surfaces adjacent to
joints shall not be primed.

3.2.5 Sealant

Sealant shall be used before expiration of shelf life. Multi-component
sealants shall be mixed according to manufacturer's printed instructions.
Sealant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the drawings.
Sealant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
depth without displacing the backing. Unless otherwise indicated,
specified, or recommended by the manufacturer, the installed sealant shall
be dry tooled to produce a uniformly smooth surface free of wrinkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign embedded matter, ridges and sags. Sealer shall be applied
over the sealant when and as specified by the sealant manufacturer.

3.3 CLEANING

The surfaces adjoining the sealed joints shall be cleaned of smears and
other soiling resulting from the sealant application as work progresses.

-- End of Section --
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SECTION 08110

STEEL DOORS AND FRAMES

1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 236 (1989; R 1993) Steady-State Thermal
Performance of Building Assemblies by Means
of a Guarded Hot Box

ASTM C 976 (1990) Thermal Performance of Building
Assemblies by Means of a Calibrated Hot Box

ASTM D 2863 (1991) Measuring the Minimum Oxygen
Concentration to Support Candle-Like
Combustion of Plastics (Oxygen Index)

ASTM E 90 (1990) Laboratory Measurement of Airborne
Sound Transmission Loss of Building
Partitions

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Windows, Curtain Walls, and
Doors Under Specified Pressure Differences
Across the Specimen

DOOR AND HARDWARE INSTITUTE (DHI)

DHI A115.1G (1994) Installation Guide for Doors and
Hardware

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM HMMA 862 (1987) Hollow Metal Manual; Section: Guide
Specifications for Commercial Security Hollow
Metal Doors and Frames

NAAMM HMMA 865 (1995) Hollow Metal Manual; Section: Guide
Specifications for Swinging Sound Control
Hollow Metal Doors and Frames

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 80A (1993) Protection of Buildings from Exterior
Fire Exposures
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NFPA 101 (1997) Safety to Life from Fire in Buildings
and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

STEEL DOOR INSTITUTE (SDOI)

SDOI SDI-100 (1991) Standard Steel Doors and Frames

SDOI SDI-106 (1996) Standard Door Type Nomenclature

SDOI SDI-107 (1984) Hardware on Steel Doors (Reinforcement
- Application)

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBMITTAL
PROCEDURES:

SD-04 Drawings

Steel Doors and Frames; GA

Drawings using standard door type nomenclature in accordance with SDOI SDI-
106 indicating the location of each door and frame, elevation of each model
of door and frame, details of construction, method of assembling sections,
location and extent of hardware reinforcement, hardware locations, type and
location of anchors for frames, and thicknesses of metal. Drawings shall
include catalog cuts or descriptive data for the doors, frames, and
weatherstripping including air infiltration data and manufacturers printed
instructions.

SD-13 Certificates

Thermal Insulated Doors, GA Sound Rated Doors GA

Certification of Sound, Thermal Insulating Rating: Certification or test
report for sound rated, thermal insulated doors shall show compliance with
the specified requirements. The certification, or test report, shall list
the parameters and the type of hardware and perimeter seals used to achieve
the rating.

1.3 DELIVERY AND STORAGE

During shipment, welded unit type frames shall be strapped together in pairs
with heads at opposite ends or shall be provided with temporary steel
spreaders at the bottom of each frame; and knockdown type frames shall be
securely strapped in bundles. Materials shall be delivered to the site in
undamaged condition, and stored out of contact with the ground and under a
weathertight covering permitting air circulation. Doors and assembled
frames shall be stored in an upright position in accordance with DHI
A115.1G. Abraded, scarred, or rusty areas shall be cleaned and touched up
with matching finishes.
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1.4 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

2 PRODUCTS

2.1 DOORS AND FRAMES

Doors and frames shall be factory fabricated in accordance with SDOI SDI-100
and the additional requirements specified herein. Door grade shall be heavy
duty (Grade II unless otherwise indicated on the door and door frame
schedules. Exterior doors and frames shall be designation G60 galvanized.
Doors and frames shall be prepared to receive hardware conforming to the
templates and information provided under Section 08700 BUILDERS' HARDWARE.
Doors and frames shall be reinforced, drilled, and tapped to receive
mortised hinges, locks, latches, and flush bolts as required. Doors and
frames shall be reinforced for surface applied hardware. Frames shall be
knockdown type or welded type located as shown. Door frames shall be
furnished with a minimum of three jamb anchors and one floor anchor per
jamb. Anchors shall be not less than 18 gauge steel or 7 gauge diameter
wire. For wall conditions that do not allow the use of a floor anchor, an
additional jamb anchor shall be provided. Rubber silencers shall be
furnished for installation into factory predrilled holes in door frames;
adhesively applied silencers are not acceptable. Where frames are installed
in plaster or masonry walls, plaster guards shall be provided on door frames
at hinges and strikes. Full glass doors shall conform to SDOI SDI-100,
Model 3, and shall include provisions for glazing. Reinforcing of door
assemblies for closers and other required hardware shall be in accordance
with SDOI SDI-100 and the conditions of the fire door assembly listing when
applicable. Exterior doors shall have top edges closed flush and sealed
against water penetration.

2.2 THERMAL INSULATED DOORS

The interior of thermal insulated doors shall be completely filled with
rigid plastic foam permanently bonded to each face panel. The thermal
conductance (U-value) through the door shall not exceed 0.41 btu/hr times sq
ft times ft when tested as an operational assembly in accordance with ASTM C
236 or ASTM C 976. Doors with cellular plastic cores shall have a minimum
oxygen index rating of 22 percent when tested in accordance with ASTM D
2863.

2.3 SOUND RATED DOORS

Sound rated doors and frames shall be factory fabricated in accordance with
NAAMM HMMA 865 and shall be provided at locations shown on the drawings.
Door assemblies shall consist of 18 gauge minimum thickness door, 14 gauge
minimum thickness frame, and adjustable perimeter seals. The Sound
Transmission Class rating of the assembly shall be 45 when tested in
accordance with ASTM E 90.



08110 - 4

2.4 WEATHERSTRIPPING

Unless otherwise specified in Section 08700 BUILDERS' HARDWARE,
weatherstripping shall be as follows: Weatherstripping for head and jamb
shall be manufacturer's standard elastomeric type of synthetic rubber,
vinyl, or neoprene and shall be installed at the factory or on the jobsite
in accordance with the door frame manufacturer's recommendations.
Weatherstripping for bottom of doors shall be as shown. Air leakage rate of
weatherstripping shall not exceed 0.20 cfm per linear foot of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.5 LOUVERS

Where indicated, doors shall be provided with louver sections. Louvers
shall be sightproof type inserted into the door. Inserted louvers shall be
stationary. Louvers shall be nonremovable from the outside of exterior doors
or the unsecure side of interior doors. Insect screens shall be a removable
type with 18 by 16 mesh aluminum or bronze cloth.

2.6 GLAZING

Glazing shall be as specified in Section 08810 GLASS AND GLAZING. Removable
glazing beads shall be screw-on or snap-on type.

2.7 FACTORY FINISH

Doors and frames shall be phosphatized and primed with standard factory
primer system. Finish coats shall be in accordance with Section 09900
PAINTING, GENERAL. Finish color shall be shall be selected by the
Contracting Officer Representative (COR).

3 EXECUTION

3.1 INSTALLATION

Installation shall be in accordance with DHI A115.1G. Preparation for
surface applied hardware shall be in accordance with SDOI SDI-107. Rubber
silencers shall be installed in door frames after finish painting has been
completed; adhesively applied silencers are not acceptable.
Weatherstripping shall be installed at exterior door openings to provide a
weathertight installation. Hollow metal door frames shall be solid grouted
in masonry walls.

3.1.1 Thermal Insulated Doors

Hardware and perimeter seals shall be adjusted for proper operation. Doors
shall be sealed weathertight after installation of hardware and shall be in
accordance with Section 07900 JOINT SEALING.

3.1.2 Sound Rated Doors

Sound rated doors shall be installed in accordance with the manufacturer's
printed instructions. Hardware and perimeter seals shall be adjusted for
proper operation.
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3.2 FIELD PAINTED FINISH

Steel doors and frames shall be shop painted in accordance with Section
09900 PAINTING, GENERAL. Weatherstrips shall be protected from paint.
Finish shall be free of scratches or other blemishes. Color shall be
selected by the COR.

-- End of Section --
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SECTION 08210

WOOD DOORS

1 GENERAL

1.1 REFERENCES

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

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA 135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Windows, Curtain Walls, and
Doors Under Specified Pressure Differences
Across the Specimen

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1994) Architectural Woodwork Quality
Standards, Guide Specifications and Quality
Certification Program

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1991) High-Pressure Decorative Laminates

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 101 (1997) Safety to Life from Fire in Buildings
and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

NATIONAL WOOD WINDOW & DOOR ASSOCIATION (NWWDA)

NWWDA I.S. 1-A (1993) Architectural Wood Flush Doors

NWWDA I.S. 4 (1994) Water-Repellent Preservative Non-
Pressure Treatment for Millwork

1.2 GENERAL REQUIREMENTS

1.2.1 Standard Products

Doors shall be of the type, size, and design indicated on the drawings, and
shall be the standard products of manufacturers regularly engaged in the
manufacture of wood doors.
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1.2.2 Marking

Each door shall bear a stamp, brand, or other identifying mark indicating
quality and construction of the door. The identifying mark or a separate
certification shall include identification of the standard on which
construction of the door is based, identity of the manufacturing plant,
identification of the standard under which preservative treatment, if used,
was made, and identification of the doors having a Type I glue bond.

1.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-04 Drawings

Wood Doors and Frames; GA.

Drawings indicating the location of each door, elevation of each type of
door, details of construction, marks to be used to identify the doors, and
location and extent of hardware blocking. Drawings shall include catalog
cuts or descriptive data for doors, weatherstripping, flashing, and
thresholds to be used.

SD-13 Certificates

Adhesives; FIO.

Certificate stating that adhesives used for proposed doors do not contain
any formaldehyde.

SD-14 Samples

High Pressure Laminate Doors; FIO. Factory Coated Natural Finish; FIO.

Samples of factory applied natural, high pressure laminate finish.

1.4 STORAGE

Doors shall be stored in fully covered areas and protected from damage and
from extremes in temperature and humidity. Doors shall be stored on
supports to prevent warping or twisting, and to provide ventilation. Factory
cartons or wrappers shall be kept intact until installation.

1.5 HARDWARE

Hardware, including weatherstripping and thresholds, is specified in Section
08700 BUILDERS' HARDWARE.

1.6 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.
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2 PRODUCTS

2.1 GENERAL FABRICATION REQUIREMENTS

2.1.1 Edge Sealing

Wood end-grain exposed at edges of doors shall be sealed prior to shipment.

2.1.2 Adhesives

Adhesives shall be in accordance with NWWDA I.S. 1-A, requirements for Type
I Bond Doors (waterproof) for exterior doors and requirements for Type II
Bond Doors (water-repellent) for interior doors. Adhesive for doors to
receive a transparent finish shall be nonstaining. Adhesives shall contain
no formaldehydes.

2.1.3 Prefitting

Doors shall be furnished prefitted or unfitted at the option of the
Contractor.

2.2 FLUSH DOORS

Flush doors shall be solid core and shall conform to NWWDA I.S. 1-A, except
for the one year acclimatization requirement in paragraph T-2, which shall
not apply. Wood doors shall be 5-ply construction with faces, stiles, and
rails bonded to the cores.

2.2.1 Core Construction

2.2.1.1 Solid Cores

Door construction shall be glued wood block core or particle board core with
vertical and horizontal edges bonded to the core. Blocking and hardware
reinforcements for particle board core doors shall be blocking option HB-1-5
in accordance with NWWDA I.S. 1-A.

2.2.2 Face Panels

2.2.2.1 Natural Finished Wood Veneer Doors

Veneer doors to receive natural finish shall be Custom Grade (except for the
Director’s office shall have Premium Grade, book matched birch) veneer in
accordance with NWWDA I.S. 1-A. Vertical stile strips shall be selected to
provide edges of the same species and/or color as the face veneer. Door
finish shall be in accordance with paragraph FINISHING.

2.2.2.2 Painted Wood Veneer Doors

Veneer doors to receive paint finish shall be Economy Grade in accordance
with NWWDA I.S. 1-A. Door finish shall be in accordance with paragraph
FIELD FINISHING.

2.2.2.3 Hardboard Face

Hardboard face panels shall be in accordance with AHA 135.4. Hardboard face
panels shall be composed of 1-ply 1/8 inch thick tempered hardboard. Panels
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shall be flush panel interior grade design as shown. Vertical stiles shall
be manufacturer's standard hardwood. Doors shall be furnished primed for
finishing in accordance with paragraph FIELD FINISHING.

2.3 PANEL AND LOUVER DOORS

Panel and louver doors shall conform to AWI-02 Section 1400.

2.3.1 Louvers

Slats shall be not less than 1/4 inch thick. A center mullion shall be
provided for flat slat louvers 20 inches or more in width, and for V-slat
louvers 24 inches or more in width. Doors shall be adequately blocked to
provide solid anchorage for the louvers.

2.3.2 Natural Finished Doors

Doors to receive natural finish shall be Custom Grade Hemlock-Fir in
accordance with AWI-02. Finish shall be in accordance with paragraph
FINISHING.

2.3.3 Painted Doors

Doors to receive paint finish shall be Custom Grade in accordance with AWI-
02. Finish shall be in accordance with paragraph FIELD FINISHING.

2.3.4 Reinforcement Blocking

Fire rated doors shall be provided, as required, with hardware reinforcement
blocking, and top, bottom, and intermediate rail blocking. Lock blocks
shall be manufacturer's standard. Reinforcement blocking shall be in
compliance with the manufacturer's labeling requirements. Reinforcement
blocking shall not be of mineral material.

2.3.5 Stile Edges

Composite fire rated doors shall be provided with vertical stile edges that
do not contain fire retardant salts. Vertical stiles shall be of the same
species and/or color as the face veneer.

2.4 MOULDING AND EDGING

Moulding and edging shall be as shown. Wood species for transparent
finished doors shall be compatible with veneer.

2.5 INSERT LOUVERS

Where indicated, doors shall be provided with sightproof insert louvers.
Louvers shall be stationary or adjustable as shown. Blades shall be welded
or tenoned to the frame and the entire assembly fastened to the door with
metal or wood moldings on both sides as shown. The frame shall be
nonremovable from the outside of the door.

2.6 WOOD FRAMES

Wood frames shall be provided where shown on the drawings. Wood frames
shall be Premium or Custom Grade in species to match door face veneer grade
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and species. For interior frames, applied stops are permitted unless
otherwise indicated. Jamb sections shall be dadoed and screwed in place.
Finish for frames and trim shall match the doors. Wood frames shall comply
with AWI-02 Section 900.

2.7 FINISHING

2.7.1 Factory Coated Natural Finish

Doors indicated to receive factory coated natural finish shall be given a
transparent finish conforming to AWI-02, Premium Grade, medium stain, medium
rubbed sheen, open grain effect. Finish shall be AWI factory finish system
Number TR3 or TR4. Edges of unfitted doors shall be field finished after
fitting to the frames.

2.7.2 Factory Coated Paint Finish

Doors indicated to receive factory coated finish shall be given
manufacturer's standard prime coat or manufacturer's standard paint finish.

3 EXECUTION

3.1 INSTALLATION OF DOORS

3.1.1 General Use Doors

Doors shall be fit, hung, and trimmed as required. Door shall have a
clearance of 1/8 inch at the sides and top and shall have a bottom clearance
of 1/4 inch over thresholds and 1/2 inch at other locations unless otherwise
shown. The lock edge or both edges of doors shall be beveled at the rate of
1/8 inch in 2 inches. Cuts made on the job shall be sealed immediately
after cutting, using a clear varnish or sealer. Bottom of doors shall be
undercut to allow clear door swing over carpeted areas. Vertical edges of
doors which have not been rounded or beveled at the factory shall be eased
when the doors are installed.

3.2 INSTALLATION OF WOOD FRAMES

Frames shall be set plumb and square, and rigidly anchored in place securely
seated to floor using finish type nails. Double wedge blocking shall be
provided near the top, bottom, and mid-point of each jamb.

3.3 FIELD FINISHING

Doors to receive field finishing, whether paint or natural finish, shall be
factory primed or sealed, as required, and then shall be finished in
accordance with Section 09900 PAINTING, GENERAL. Factory applied sealer
shall not prevent doors from accepting field stain and finish Field touch-
up of factory finishes shall be in accordance with manufacturers
instructions.

-- End of Section --
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SECTION 08700

BUILDERS' HARDWARE

1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Windows, Curtain Walls and
Doors Under Specified Pressure Differences
Across the Specimen

ASTM F 883 (1990) Padlocks

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA-01 (Effective thru Jun 1995) Directory of
Certified Locks & Latches

BHMA-02 (Effective thru Jul 1995) Directory of
Certified Door Closers

BHMA-03 (Effective thru Jul 1996) Directory of
Certified Exit Devices

BHMA A156.1 (1988) Butts and Hinges

BHMA A156.2 (1989) Bored and Preassembled Locks and
Latches

BHMA A156.3 (1994) Exit Devices

BHMA A156.4 (1992) Door Controls - Closers

BHMA A156.5 (1992) Auxiliary Locks & Associated Products

BHMA A156.6 (1994) Architectural Door Trim

BHMA A156.7 (1988) Template Hinge Dimensions

BHMA A156.8 (1994) Door Controls - Overhead Holders

BHMA A156.13 (1994) Mortise Locks & Latches

BHMA A156.15 (1995) Closer Holder Release Devices

BHMA A156.16 (1989) Auxiliary Hardware

BHMA A156.17 (1993) Self Closing Hinges & Pivots
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BHMA A156.18 (1993) Materials and Finishes

BHMA A156.19 (1990) Power Assist and Low Energy Power
Operated Doors

BHMA A156.20 (1989) Strap and Tee Hinges and Hasps

BHMA A156.21 (1989) Thresholds

BHMA A156.23 (1992) Electromagnetic Locks

BHMA A156.24 (1992) Delayed Egress Locks

DOOR AND HARDWARE INSTITUTE (DHI)

DHI-03 (1989) Keying Systems and Nomenclature

DHI-04 (1976) Recommended Locations for Builders'
Hardware for Custom Steel Doors and Frames

DHI-05 (1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Frames

DHI-A115.IG (1994) Installation Guide for Doors and
Hardware

DHI A115-W (Varies) Wood Door Hardware Standards(Incl
All5-W1 thru A115-W9)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 101 (1994) Safety to Life from Fire in Buildings
and Structures

NFPA 105 (1993) Smoke-Control Door Assemblies

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-01 Data

Hardware and Accessories; GA.

Manufacturer's descriptive data, technical literature, catalog cuts, and
installation instructions. Spare parts data for locksets, exit devices,
closers, electric locks, electric strikes, electro-magnetic closer holder
release devices, and electric exit devices, after approval of the detail
drawings, and not later than 2 months prior to the date of beneficial
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occupancy. The data shall include a complete list of parts and supplies,
with current unit prices and source of supply.

SD-07 Schedules

Hardware Schedule; GA.

Hardware schedule listing all items to be furnished. The schedule shall
include for each item: the quantities; manufacturer's name and catalog
numbers; the ANSI number specified, sizes; detail information or catalog
cuts; finishes; door and frame size and materials; location and hardware set
identification cross-references to drawings; corresponding reference
standard type number or function number from manufacturer's catalog if not
covered by ANSI or BHMA; and list of abbreviations and template numbers.

Keying Schedule; GA.

Keying schedule developed in accordance with DHI-03, after the keying
meeting with the user.

SD-13 Certificates

Hardware and Accessories; GA.

The hardware manufacturer's certificates of compliance stating that the
supplied material or hardware item meets specified requirements. Each
certificate shall be signed by an official authorized to certify in behalf
of the product manufacturer and shall identify quantity and date or dates of
shipment or delivery to which the certificates apply. A statement that the
proposed hardware items appear in BHMA-01, BHMA-02 andBHMA-03 directories of
certified products may be submitted in lieu of certificates.

1.3 PREDELIVERY CONFERENCE

Upon approval of the Hardware Schedule, the construction Contractor shall
arrange a conference with the hardware supplier, Contracting Officer and the
using agency to determine keying system requirements. Location of the key
control storage system, set-up and key identification labeling will also be
determined.

1.4 DELIVERY, STORAGE, AND HANDLING

Hardware shall be delivered to the project site in the manufacturer's
original packages. Each article of hardware shall be individually packaged
in the manufacturer's standard commercial carton or container, and shall be
properly marked or labeled to be readily identifiable with the approved
hardware schedule. Each change key shall be tagged or otherwise identified
with the door for which its cylinder is intended. Where double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the lock and on the
hardware schedule. Manufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package.
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1.5 SPECIAL TOOLS

Special tools, such as those supplied by the manufacturer, unique wrenches,
and dogging keys, shall be provided as required to adjust hardware items.

1.6 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.7 OPERATION AND MAINTENANCE MANUALS

Three complete copies of maintenance instructions listing routine
maintenance procedures, possible breakdowns and repairs, and troubleshooting
guides shall be provided.

2 PRODUCTS

2.1 GENERAL HARDWARE REQUIREMENTS

Hardware shall conform to the requirements specified herein and the HARDWARE
SETS listing at the end of this section. Hardware set numbers correspond to
the set numbers shown on the drawings.

2.2 TEMPLATES

Requirements for hardware to be mounted on metal doors or metal frames shall
be coordinated between hardware manufacturer and door or frame manufacturer
by use of templates and other information to establish location,
reinforcement required, size of holes, and similar details. Templates of
hinges shall conform to BHMA A156.7.

2.3 HINGES

Hinges shall conform to BHMA A156.1. Hinges used on metal doors and frames
shall also conform to BHMA A156.7

2.3.1 Hinges for Reverse Bevel Doors with Locks

Hinges for reverse bevel doors with locks shall have pins that are made
nonremovable by means such as a set screw in the barrel.

2.4 LOCKS AND LATCHES

To the maximum extent possible, locksets, latchsets and deadlocks shall be
the products of a single manufacturer. Lock fronts for double-acting doors
shall be rounded. Strikes for wood frames and pairs of wood doors shall be
furnished with wrought boxes.

2.4.1 Bored Lock and Latchsets

Bored lock, latchsets, and strikes shall be series 4000 and shall conform to
BHMA A156.2, Grade 1. Bored type locks and latches for doors 1-3/8 inches
thick and over shall have adjustable bevel fronts or otherwise conform to
the shape of the door.
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2.4.2 Auxiliary Locks and Associated Products

Bored and mortise dead locks and dead latchs, narrow style dead locks and
dead latches, rim latches, dead latches, and dead bolts shall conform to
BHMA A156.5. Bolt and latch retraction shall be dead bolt style. Strike
boxes shall be furnished with dead bolt and latch strikes for Grade 1.

2.4.3 Lock Cylinders (Mortise, Rim and Bored)

Lock cylinders shall comply with BHMA A156.5. Lock cylinder shall have not
less than seven pins. Cylinders shall have key removable type cores. An
extension of the existing keying system shall be provided. The existing
locks were manufactured by ‘Best’ and have ‘Best’ interchangeable cores.
Construction interchangeable cores shall be provided. Disassembly of knob
or lockset shall not be required to remove core from lockset. All locksets,
exit devices, and padlocks shall accept same interchangeable cores.

2.4.4 Lock Trim

Lock trim shall be cast, forged, or heavy wrought construction of commercial
plain design. In addition to meeting the test requirement of BHMA A156.2 or
BHMA A156.13, knobs, lever handles, roses, and escutcheons shall be 0.050
inch thick, if unreinforced. If reinforced, the outer shell shall be 0.035
inch thick and the combined thickness shall be 0.070 inch except that knob
shanks shall be 0.060 inch thick. Knob diameter shall be 2-1/8 to 2-1/4
inches. Lever handles shall be of plain design with ends returned to no
more than 1/2 inch from the door face.

2.5 EXIT DEVICES AND EXIT DEVICE ACCESSORIES

Exit devices and exit device accessories shall conform to BHMA A156.3, Grade
1.

2.5.1 Exit Devices and Auxiliary Items

Trim shall be of wrought construction and commercial plain design with
straight, beveled, or smoothly rounded sides, corners, and edges. Adjustable
strikes shall be provided for rim type and vertical rod devices. Open back
strikes shall be provided for pairs of doors with mortise and vertical rod
devices; except open back strikes shall be used on labeled doors only where
specifically provided for in the published listings. Touch bars shall be
provided in lieu of conventional crossbars and arms. Escutcheons shall be
provided not less than 7 by 2-1/4 inches. Escutcheons shall be cut to suit
cylinders and operating trim.

2.6 KEYING

Locks shall be keyed in sets or subsets as scheduled. Locks shall be
furnished with the manufacturer's standard construction key system for Red
River Army Depot, which are a removable, interchangeable, seven-pin core
system manufactured by ‘Best’. An extension of the existing keying system
shall be provided. Change keys for locks shall be stamped with change
number and the inscription "U.S. Property - Do Not Duplicate." The lock
manufacturer, ‘Best’, shall send permanent keys directly to the Contracting
Officer by registered mail or other approved means. Keys shall be supplied
as follows:
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Construction keys: 4 total.
Blank keys: 4 total.

The keys shall be furnished to the Contracting Officer arranged in a
container in sets or subsets as scheduled.

2.7 DOOR CLOSING DEVICES

Door closing devices shall conform to BHMA A156.4, Grade 1. Closing devices
shall be products of one manufacturer for each type specified. The opening
resistance of closing devices shall not exceed 15 1bf applied at the latch
stile or exceed 5 1bf where low opening resistance is scheduled.

2.7.1 Surface Type Closers

Surface type closers shall be Grade 1, Series C02000 Standard Cover with
options PT-4C for exterior doors and PT-4D for interior doors. Except as
otherwise specified, sizes shall conform to the manufacturer's published
recommendations. Closers shall have parallel arms. Closers for doors close
to a wall shall be of narrow projection so as not to strike the wall at the
90-degree open position.

2.8 DOOR CONTROLS - OVERHEAD HOLDERS

Door controls - overhead holders shall conform to BHMA A156.8.

2.8.1.1 Kick Plates

Kick plates shall be Type J102 stainless steel. Width of plates shall be 2
inches less than door width for single doors and 1 inch less for pairs of
doors. Height shall be 10 inches, except where the bottom rail is less than
10 inches the plate shall extend to within 1/2 inch of the panel mold or
glass bead. Edges of metal plates shall be beveled.

2.8.2 Push Plates

2.8.2.1 Flat Plates

Flat plates shall be Type J301 0.50 inch thick stainless steel, size 4
inches by 16 inches. Edges of metal plates shall be beveled.

2.8.3 Door Pulls and Push/Pull Units

2.8.3.1 Door Pulls

Door pulls shall be Category J405 stainless steel of modern design. Pulls
for hollow metal, solid core wood doors shall be Type J405 thru-bolted to
Type J301 flat push plates.

2.9 AUXILIARY HARDWARE

Auxiliary hardware, consisting of flush bolts and door stops, shall conform
to BHMA A156.16. Lever extension flush bolts shall be Type L14081. Other
auxiliary hardware of the types listed below, shall conform to BHMA A156.16.
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2.10 MISCELLANEOUS

2.10.1 Metal Thresholds

Thresholds shall conform to BHMA A156.21. Thresholds for exterior doors
shall be extruded aluminum of the type indicated and shall provide proper
clearance and an effective seal with specified weather stripping. Where
required, thresholds shall be modified to receive projecting bolts of flush
bolts. Air leakage rate of weatherstripping shall not exceed 0.5 cubic feet
per minute per lineal foot of crack when tested in accordance with ASTM E
283 at standard test conditions.

2.10.2 Rain Drips

Extruded aluminum, not less than 0.07 inch thick, bronze anodized. Overhead
rain drips shall be approximately 1-1/2 inches high by 2-1/2 inches
projection and shall extend 2 inches on either side of the door opening
width.

2.10.3 Aluminum Housed Type Weatherseals

Weatherseals of the type indicated shall consist of extruded aluminum
retainers not less than 0.07 inch wall thickness with vinyl, neoprene,
silicone rubber, polyurethane or vinyl brush inserts. Aluminum shall be
bronze anodized. Weatherseal material shall be of an industrial/commercial
grade. Seals shall remain functional through all weather and temperature
conditions. Air leakage rate of weatherstripping shall not exceed 0.5 cubic
feet per minute per lineal foot of crack when tested in accordance with ASTM
E 283 at standard test conditions.

2.10.4 Gasketing

Gasketing shall be a compression type seal, silicon based, self-adhesive
product for use on steel door frames with steel doors for 45 minute C-label.
Color shall be bronze. Air leakage rate of weatherstripping shall not
exceed 0.5 cubic feet per minute per lineal foot of crack when tested in
accordance with ASTM E 283 at standard test conditions.

2.11 FASTENINGS

Fastenings of proper type, size, quantity, and finish shall be supplied with
each article of hardware. Machine screws and expansion shields shall be
used for attaching hardware to concrete or masonry. Fastenings exposed to
the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machine screws and grommet nuts, where
used on reverse-bevel exterior doors equipped with half-surface or full-
surface hinges, shall employ one-way screws or other approved tamperproof
screws. Screws for the jamb leaf of half-mortise and full-surface hinges
attached to structural steel frames shall be one-way or other approved
tamperproof type.

2.12 FINISHES

Unless otherwise specified, finishes shall conform to those identified in
BHMA A156.18. Where painting of primed surfaces is required, painting is
specified in Section 09900 PAINTING, GENERAL.
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3 EXECUTION

3.1 APPLICATION

Hardware shall be located in accordance with DHI-04 and DHI-05. When
approved, slight variations in locations or dimensions will be permitted.
Application shall be in accordance with DHI-A115.IG or DHI A115-W. Door
control devices for exterior doors such as closers and holders, shall be
attached to doors with thru bolts and nuts or sex bolts. Alternate
fastening methods may be approved by the Contracting Officer when
manufacturers' documentation is submitted to verify that the fastening
devices and door reinforcements are adequate to resist wind induced
stresses. Electric hardware items and access control devices shall be
installed in accordance with manufacturer's printed installation procedures.

3.1.1 Door-Closing Devices

Door-closing devices shall be installed and adjusted in accordance with the
templates and printed instructions supplied by the manufacturer of the
devices. Insofar as practicable, doors opening to or from halls and
corridors shall have the closer mounted on the room side of the door.

3.1.2 Kick Plates and Mop Plates

Kick plates shall be installed on the push side of single-acting doors and
on both sides of double-acting doors. Mop plates shall be installed on the
pull side of the single acting doors.

3.1.3 Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the
inactive leaf of pairs of doors. The bottom bolt shall operate into a dust-
proof floor strike or threshold.

3.1.4 Thresholds

Thresholds shall be secured with a minimum of three fasteners per single
door width and six fasteners per double door width with a maximum spacing of
12 inches. Exterior thresholds shall be installed in a bed of sealant with
expansion anchors and stainless steel screws, except that bronze or anodized
bronze thresholds shall be installed with expansion anchors with brass
screws. Minimum screw size shall be No. 10 length, dependent on job
conditions, with a minimum of 3/4 inch thread engagement into the floor or
anchoring device used.

3.1.5 Rain Drips

Overhead rain drips shall align with bottom edge of door frame rabbet. Drips
shall be set in sealant and fastened with stainless steel screws.

3.1.6 Weatherseals

Weatherseals shall be located as indicated, snug to door face and fastened
in place with color matched metal screws after door and frames have been
finish painted. Screw spacing shall be as recommended by manufacturer.
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3.1.7 Gasketing

Gasketing shall be installed at the inside edge of the hinge and head and
latch sides of door frame. Frames shall be toleranced for a 1/8 inch
clearance between door and frame. Frames shall be treated with tape primer
prior to installation.

3.2 OPERATIONAL TESTS

Prior to acceptance of any electrical hardware system, an operational test
shall be performed to determine if devices are operating as intended by the
specifications. Wiring shall be tested for correct voltage, current
carrying capacity, and proper grounding. Stray voltages in lock wiring
shall be eliminated to prevent locking devices from releasing in critical
situations.

3.3 HARDWARE SETS

HW-1

1½ pr. Full Mortise Hinges, 4½ x 4½, Type A2112, Finish 626.
1 ea. Passage Latch Series 4000, F92, Grade 1, Finish 626.
1 ea. Lock Core ‘Best’, 1C7A1 with 4 Blank Keys, Finish 626.
1 ea. Door Stop, Wall Type Bumper, Convex Pad, L02102, Finish 626.

HW-2

1½ pr. Full Mortise Hinges, 4½ x 4½, Type A2112, Finish 626.
1 ea. Pull Plate, Type J405, Finish 630.
1 ea. Push Plate, Type J301, Finish 630.
1 ea. Closer, Type C02061, with PT 4F & PT 4H for Handicapped, Finish

689.
1 ea. Kick Plate, Type J102 (10" high), Finish 630.

HW-3

1½ pr. Full Mortise Hinges, 4½ x 4½, Type A5112, Finish 630.
1 ea. Panic Hardware Device, Type 1, Modern, Function 07*, Grade 1,

Finish 626.
* Replace the inside key with thumb-turn to lock or unlock
thumbpiece.

1 ea. Lock Core ‘Best’, 1C7A1 with 4 Blank Keys, Finish 626.
1 ea. Door Closer, Type C02061 with PT 4C, Finish 689.
1 ea. Threshold, J32130, Aluminum 3' Long (set in RTV sealant).
1 ea. Overhead Rain Drip, not less than 0.07 inch thick, bronze

anodized, 1-1/2” high by 2-1/2” projection, extend 2” on either
side of door opening width.

1 ea. Aluminum Housed Weatherseals (National Guard Product 162DkB).
1 ea. Vinyl Sweep on Bottom of Door (National Guard Product 101VDkB).

HW-4

1½ pr. Full Mortise Hinges, 4½ x 4½, Type A2112, Finish 626.
1 ea. Passage Latch, Series 4000, F76, Grade 1, Finish 626.
1 ea. Door Stop, Wall Type Bumper, Convex Pad, L02102, Finish 626.
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HW-5 (Double Doors)

3 pr. Full Mortise Hinges, 4½ x 4½, Type A2112, Finish 626.
1 ea. Passage Latch, Series 4000, F92, Grade 1, Finish 626 on LHR

Active Door.
1 ea. Double Dummy Trim, Series 4000, Grade 1, Finish 626 on RHR In-

Active Door, (Best 8K Series, 2DT Function).
1 ea. Lock Core "Best," 1C7A1, Finish 626 With 4 Blank Keys.
2 ea. Flush Bolts on In-Active Door, RHR, L04081, Finish 626.
1 ea. Kick Plate, Type J102 (10" high) on LHR Active Door, Finish 630.
2 ea. Door Closer C02061, with PT-4C, Finish 689.
1 ea. Threshold, J32130, Aluminum 6' Long (set in RTV sealant).
1 ea. Astragal with Meeting Stile Gasket, (National Guard Product

178SDkB).
1 ea. Overhead Rain Drip, not less than 0.07 inch thick, bronze

anodized, 1-1/2” high by 2-1/2” projection, extend 2” on either
side of door opening width.

1 ea. Aluminum Housed Weatherseals on Header and Jambs, (National Guard
Product 162DKB).

2 ea. Vinyl Sweep on Bottom of Doors (National Guard Product 101VDKB).

-- End of Section --



08810 - 1

SECTION 08810

GLASS AND GLAZING

1 GENERAL

1.1 REFERENCES

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

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; R 1994) Safety Performance
Specifications and Methods of Test for Safety
Glazing Materials in Buildings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed Gasket
and Sealing Material

ASTM C 669 (1995) Glazing Compounds for Back Bedding and
Face Glazing of Metal Sash

ASTM C 864 (1993) Dense Elastomeric Compression Seal
Gaskets, Setting Blocks, and Spacers

ASTM C 920 (1994) Elastomeric Joint Sealants

ASTM C 1036 (1991) Flat Glass

ASTM C 1048 (1992) Heat-Treated Flat Glass - Kind HS,
Kind FT Coated and Uncoated Glass

ASTM C 1172 (1991) Laminated Architectural Flat Glass

ASTM C 1349 (1996) Architectural Flat Glass Clad
Polycarbonate

ASTM D 395 (1989; R 1994) Rubber Property - Compression
Set

ASTM E 119 (1995a) Fire Tests of Building Construction
and Materials

ASTM E 773 (1988) Seal Durability of Sealed Insulating
Glass Units

ASTM E 774 (1992) Sealed Insulating Glass Units

ASTM E 1300 (1994) Determining the Minimum Thickness and
Type of Glass Required to Resist a Specified
Load
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AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings and
Other Structures

CODE OF FEDERAL REGULATIONS (CFR)

16 CFR 1201 Safety Standard for Architectural Glazing
Materials

COMMERCIAL ITEM DESCRIPTION (CID)

CID A-A-378 (Basic) Putty: Linseed Oil Type, (for Wood-
Sash-Glazing)

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA-01 (1990) Glazing Manual

GANA-04 (1995) Engineering Standards Manual
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 252 (1995) Fire Tests of Door Assemblies

NFPA 257 (1996) Fire Tests for Window and Glass Block
Assemblies

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBMITTAL
PROCEDURES:

SD-01 Data

Glass; GA. Glazing Accessories; GA.

Manufacturer's descriptive product data, handling and storage
recommendations, installation instructions, and cleaning instructions.

SD-04 Drawings

Glazing Materials and Accessories; GA.

Drawings showing complete details of the proposed setting methods, mullion
details, edge blocking, size of openings, frame details, materials, and
types and thickness of glass.

SD-13 Certificates

Glass; GA.
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Certificates stating that the glass meets the specified requirements.
Labels or manufacturers marking affixed to the glass will be accepted in
lieu of certificates.

SD-14 Samples

Glass; FIO.

Two 8 x 10 inch samples of each of the following: tinted glass, patterned
glass, heat-absorbing glass, and insulating glass units.

1.3 SYSTEM DESCRIPTION

Glazing systems shall be fabricated and installed watertight and airtight to
withstand thermal movement and wind loading without glass breakage, gasket
failure, deterioration of glazing accessories, and defects in the work.
Glazed panels shall comply with the safety standards, as indicated in
accordance with ANSI Z97.1. Glazed panels shall comply with indicated
wind/snow loading in accordance with ASTM E 1300.

1.4 DELIVERY, STORAGE AND HANDLING

Glazing compounds shall be delivered to the site in the manufacturer's
unopened containers. Glass shall be stored indoors in a safe, well
ventilated dry location in accordance with manufacturer's instructions, and
shall not be unpacked until needed for installation. Glass shall not be
stored on site over 1 month.

1.5 PROJECT/SITE CONDITIONS

Glazing work shall not be started until outdoor temperature is above 40
degrees F and rising, unless procedures recommended by glass manufacturer
and approved by Contracting Officer are made to warm the glass and rabbet
surfaces. Ventilation shall be provided to prevent condensation of moisture
on glazing work during installation. Glazing work shall not be performed
during damp or raining weather.

2 PRODUCTS

2.1 HEAT-TREATED GLASS

Heat-treated glass shall conform to the following requirements.

2.1.1 Tempered Glass

Tempered glass shall be kind FT fully tempered transparent flat type, Class
2 - tinted, heat-absorbing and light-reducing, Quality q3 - glazing select,
style B conforming to ASTM C 1048 and GANA-04. Color shall be bronze.

2.2 GLAZING ACCESSORIES

2.2.1 Preformed Tape

Preformed tape shall be elastomeric rubber extruded into a ribbon of a width
and thickness suitable for specific application. Tape shall be of type
which will remain resilient, have excellent adhesion, and be chemically
compatible to glass, metal, or wood.
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2.2.2 Sealant

Sealant shall be elastomeric conforming to ASTM C 920, Type S or M, Grade
NS, Class 12.5, Use G, of type chemically compatible with setting blocks,
preformed sealing tape and sealants used in manufacturing insulating glass.
Color of sealant shall be Bronze.

2.2.3 Glazing Gaskets

Glazing gaskets shall be extruded with continuous integral locking
projection designed to engage into metal glass holding members to provide a
watertight seal during dynamic loading, building movements and thermal
movements. Glazing gaskets for a single glazed opening shall be continuous
one-piece units with factory-fabricated injection-molded corners free of
flashing and burrs. Glazing gaskets shall be in lengths or units
recommended by manufacturer to ensure against pull-back at corners. Glazing
gasket profiles shall be as indicated on drawings.

2.2.3.1 Fixed Glazing Gaskets

Fixed glazing gaskets shall be closed-cell (sponge) smooth extruded
compression gaskets of cured elastomeric virgin neoprene compounds
conforming to ASTM C 509, Type 2, Option 1.

2.2.3.2 Wedge Glazing Gaskets

Wedge glazing gaskets shall be high-quality extrusions of cured elastomeric
virgin neoprene compounds, ozone resistant, conforming to ASTM C 864, Option
1, Shore A durometer between 65 and 75.

2.2.4 Setting and Edge Blocking

Neoprene setting blocks shall be dense extruded type conforming to ASTM D
395, Method B, Shore A durometer between 70 and 90. Edge blocking shall be
Shore A durometer of 50 (+ or - 5). Silicone setting blocks shall be
required when blocks are in contact with silicone sealant. Profiles,
lengths and locations shall be as required and recommended in writing by
glass manufacturer.

3 EXECUTION

3.1 PREPARATION

Openings and framing systems scheduled to receive glass shall be examined
for compliance with approved shop drawings, GANA-01 and glass manufacturer's
recommendations including size, squareness, offsets at corners, presence and
function of weep system, face and edge clearance requirements and effective
sealing between joints of glass-framing members. Detrimental materials shall
be removed from glazing rabbet and glass surfaces and wiped dry with
solvent. Glazing surfaces shall be dry and free of frost.

3.2 INSTALLATION

Glass and glazing work shall be performed in accordance with approved shop
drawings, GANA-01, glass manufacturer's instructions and warranty
requirements. Glass shall be installed with factory labels intact and
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removed only when instructed. Wired glass and fire/safety rated glass shall
be installed in accordance with NFPA 80. Edges and corners shall not be
ground, nipped or cut after leaving factory. Springing, forcing or twisting
of units during installation will not be permitted.

3.3 CLEANING

Upon completion of project, outside surfaces of glass shall be washed clean
and the inside surfaces of glass shall be washed and polished in accordance
with glass manufacturer's recommendations.

3.4 PROTECTION

Glass work shall be protected immediately after installation. Glazed
openings shall be identified with suitable warning tapes, cloth or paper
flags, attached with non-staining adhesives. Reflective glass shall be
protected with a protective material to eliminate any contamination of the
reflective coating. Protective material shall be placed far enough away
from the coated glass to allow air to circulate to reduce heat buildup and
moisture accumulation on the glass. Glass units which are broken, chipped,
cracked, abraded, or otherwise damaged during construction activities shall
be removed and replaced with new units.

-- End of Section --
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SECTION 09250

GYPSUM WALLBOARD

1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 580 (1995a) Stainless and Heat Resisting Steel
Wire

ASTM A 853 (1993) Steel Wire, Carbon, for General Use

ASTM B 164 (1993) Nickel-Copper Alloy Rod, Bar, and Wire

ASTM C 36 (1995) Gypsum Wallboard

ASTM C 79 (1994) Gypsum Sheathing Board

ASTM C 475 (1994) Joint Compound and Joint Tape for
Finishing Gypsum Board

ASTM C 514 (1996) Nails for the Application of Gypsum
Board

ASTM C 557 (1993a) Adhesive for Fastening Gypsum
Wallboard to Wood Framing

ASTM C 630 (1996a) Water-Resistant Gypsum Backing Board

ASTM C 645 (1995) Non-Load (Axial) Bearing Steel Studs,
Runners (Track), and Rigid Furring Channels
for Screw Application of Gypsum Board

ASTM C 754 (1996) Installation of Steel Framing Members
to Receive Screw-Attached Gypsum Board

ASTM C 840 (1996) Application and Finishing of Gypsum
Board

ASTM C 931 (1995) Exterior Gypsum Soffit Board

ASTM C 955 (1995) Load-Bearing (Transverse and Axial)
Steel Studs, Runners (Tracks), and Bracing or
Bridging for Screw Application of Gypsum
Board and Metal Plaster Bases

ASTM C 960 (1996) Predecorated Gypsum Board
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ASTM C 1002 (1996a) Steel Drill Screws for the
Application of Gypsum Board or Metal Plaster
Bases

ASTM C 1047 (1994) Accessories for Gypsum Wallboard and
Gypsum Veneer Base

GYPSUM ASSOCIATION (GA)

GA 216 (1996) Application and Finishing of Gypsum
Board

GA 600 (1994) Fire Resistance Design Manual

UNDERWRITERS LABORATORIES (UL)

UL-05 (1997) Fire Resistance Directory

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-04 Drawings

Steel Framing; GA

Drawings and installation details for ceiling framing, furring, special wall
framing, and framed openings in walls and ceilings.

SD-13 Certificates

Gypsum Wallboard; GA. Steel Framing; GA.

Certificates stating that the steel framing and gypsum wallboard meet the
specified requirements.

SD-14 Samples

Predecorated Gypsum Board; GA.

Samples for each color and pattern of predecorated gypsum board. Where
colors are not indicated, color selection samples of not less than 20 of
manufacturer's standard colors shall be submitted.

1.3 QUALIFICATIONS

Manufacturer shall specialize in manufacturing the types of material
specified and shall have a minimum of 5 years of documented successful
experience. Installer shall specialize in the type of gypsum board work
required and shall have a minimum of 3 years of documented successful
experience.
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1.4 DELIVERY, STORAGE AND HANDLING

Materials shall be delivered in original containers bearing the name of
manufacturer, contents, and brand name. Materials shall be stored off the
ground in a weathertight structure for protection. Gypsum boards shall be
stacked flat, off floor and supported to prevent sagging and warpage.
Adhesives and joint materials shall be stored in accordance with
manufacturer's printed instructions. Damaged or deteriorated materials
shall be removed from jobsite.

1.5 ENVIRONMENTAL CONDITIONS

Environmental conditions for application and finishing of gypsum board shall
be in accordance with ASTM C 840. During the application of gypsum board
without adhesive, a room temperature of not less than 40 degrees F shall be
maintained. During the application of gypsum board with adhesive, a room
temperature of not less than 50 degrees F shall be maintained for 48 hours
prior to application and continuously afterwards until completely dry.
Building spaces shall be ventilated to remove water not required for drying
joint treatment materials. Drafts shall be avoided during dry hot weather
to prevent materials from drying too rapidly.

2 MATERIALS

2.1 NON-LOADBEARING STUD WALLS

2.1.1 Studs

Studs for non-loadbearing walls shall conform to ASTM C 645. Studs shall be
C-shaped, roll formed steel with minimum uncoated design thickness of .0209
(25 gage) made from G40 hot-dip galvanized coated sheet.

2.1.2 Runner Tracks

Floor and ceiling runner tracks shall conform to ASTM C 645. Tracks shall
be prefabricated, U-shaped with minimum 1 inch flanges, unpunched web,
thickness to match studs, made from G40 hot-dip galvanized coated sheet.

2.2 LOADBEARING STUD WALLS

2.2.1 Studs

Studs for loadbearing walls shall conform to ASTM C 955. Studs shall be C-
shaped roll formed steel made from minimum G60 hot-dip galvanized coated
sheet. Stud sizes and base metal design thickness shall be as shown.

2.2.2 Runner Tracks

Floor and ceiling runner tracks shall conform to ASTM C 955. Runners shall
be prefabricated, U-shaped with minimum 3/4 inch flanges, unpunched web,
thickness to match studs, made from G60 hot-dip galvanized coated sheet.

2.2.3 Bridging

Bridging for loadbearing walls shall conform to ASTM C 955. Bridging shall
be minimum 3/4 x 3/4 inch cold-rolled steel channel with weld attachment
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clips at each stud or V-bar type weld or screw attached to each stud flange.
Bridging shall be adequate to provide lateral support for the stud.

2.3 GYPSUM BOARD

Gypsum board shall have square-cut ends, tapered or beveled edges and shall
be maximum possible length. Gypsum board thickness shall be as shown.

2.3.1 Standard Gypsum Board

Regular gypsum board shall conform to ASTM C 36, and shall be 48 inches
wide.

2.3.2 Foil-Backed Gypsum Board

Foil-backed gypsum board shall conform to ASTM C 36, regular, 48 inches
wide. Gypsum board shall have aluminum foil vapor retarder laminated to
back surface.

2.4 TRIM, MOLDINGS, AND ACCESSORIES

2.4.1 Taping and Embedding Compound

Taping and embedding compound shall conform to ASTM C 475. Compound shall
be specifically formulated and manufactured for use in embedding tape at
gypsum wallboard joints and fastener heads, and shall be compatible with
tape and substrate.

2.4.2 Finishing or Topping Compound

Finishing or topping compound shall conform to ASTM C 475. Compound shall
be specifically formulated and manufactured for use as a finishing compound
for gypsum board.

2.4.3 All-Purpose Compound

All-purpose compound shall be specifically formulated and manufactured to
use as a taping and finishing compound, and shall be compatible with tape
and substrate.

2.4.4 Joint Tape

Joint tape shall conform to ASTM C 475 and shall be as recommended by gypsum
board manufacturer.

2.4.5 Trim, Control Joints, Beads, Stops and Nosings

Items used to protect edges, corners, and to provide architectural features
shall be in accordance with ASTM C 1047.

2.5 FASTENINGS AND ADHESIVES

2.5.1 Nails

Nails shall conform to ASTM C 514. Nails shall be hard-drawn low or medium-
low carbon steel, suitable for intended use. Special nails for predecorated
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gypsum board shall be as recommended by predecorated gypsum board
manufacturer.

2.5.2 Screws

Screws shall conform to ASTM C 1002. Screws shall be self-drilling and
self-tapping steel, Type S for wood or light-gauge steel framing.

2.5.3 Adhesives

Adhesives shall conform to ASTM C 557. Adhesives shall be formulated to
bond gypsum board to wood framing members. For securing gypsum board to
metal framing, adhesive shall be as recommended by gypsum board
manufacturer.

2.5.4 Wire and Clip Type Fastenings

Tie wire, clips, rings, and other fastenings shall be corrosion-resisting
steel conforming to ASTM A 580, composition 302, 304, or 316, Condition A,
except that walls, partitions, and other vertical surfaces not incorporated
in ceiling construction may be erected with soft, annealed steel conforming
to ASTM A 853.

2.5.4.1 Tie Wire

Tie wire for constructing partitions and vertical furring, for securing
metal lath to supports, and for lacing shall be not less than No. 18 SWG.
Tie wire for other applications shall be not less than No. 16 SWG.

2.5.4.2 Clips

Clips used in lieu of tie wire for securing the furring channels to the
runner channels in ceiling construction shall be made from strip not less
than 1/8 inch thick or shall be hairpin clip, formed of wire not less than
0.01620 inch nominal diameter. Other clips and rings or fastenings of
similar materials shall be equivalent in holding power to that provided by
tie wire for the specific application.

3 EXECUTION

3.1 INTERIOR WALL FRAMING

Steel framing and furring members shall be installed in accordance with ASTM
C 754. Members shall be in alignment with spacings not to exceed the
maximum spacings indicated on drawings. Runners shall be aligned accurately
at the floor and ceiling and securely anchored.

3.1.1 Wall Openings

The framing system shall provide for the installation and anchorage of the
required subframes or finish frames for wall openings at doors, pass-through
openings, and access panels. Partitions abutting continuous suspended
ceilings shall be strengthened for rigidity at rough openings of more than
30 inches wide. Studs at openings shall be 0.0329 in minimum bare metal
thickness and spot grouted at jamb anchor inserts. Double studs shall be
fastened together with screws and secured to floor and overhead runners.
Two studs placed back-to-back shall be used for framing solid-core doors.
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3.1.2 Wall Control Joints

Control joints for expansion and contraction in the walls shall be
constructed with double studs installed 1/2 inch apart in interior walls or
wall furrings where indicated on drawings. Control joint spacing shall not
exceed 30 feet. Ceiling-height door frames may be used as vertical control
joints. Door frames of less than ceiling height may be used as control
joints only if standard control joints extend to ceiling from both corners
of top of door frame.

3.1.3 Hangers

Hangers shall be spaced not more than 48 inches along runner channels and 36
inches in the other direction or 42 inches in both directions unless
otherwise indicated. Locations of hanger wires shall be coordinated with
other work. Hangers at ends of runner channels shall be located not more
than 6 inches from wall. Hanger wire shall be looped around bottom chord of
open-web steel joists, or secured to structural elements with suitable
fasteners. Sags or twists which develop in the suspended system shall be
adjusted. Damaged or faulty parts shall be replaced.

3.1.4 Main Runners

Main runner channels shall be installed in accordance with ASTM C 754.
Hanger wires shall be double strand saddle-tied to runner channels and the
ends of hanger wire shall be twisted three times around itself. Main
runners shall be located to within 6 inches of the paralleling wall to
support the ends of cross furring. Main runners shall not come in contact
with abutting masonry or concrete walls. Where main runners are spliced,
ends shall be overlapped 12 inches with flanges of channels interlocked, and
shall be securely tied at each end of splice with wire looped twice around
the channels.

3.1.5 Furring Channels

Furring channels shall be spaced in accordance with ASTM C 754. Furring
channels shall be secured to the runner channels and to structural supports
at each crossing with tie wire, hairpin clips, or equivalent fastenings.
Furring channels shall be located within 2 inches of parallel walls and
beams, and shall be cut 1/2 inch short of abutting walls.

3.1.6 Ceiling Openings

Support members shall be provided as required at ceiling openings for access
panels, recessed light fixtures, and air supply or exhaust. Support members
shall be not less than 1-1/2 inch main runner channels and vertically
installed suspension wires or straps shall be located to provide at least
the minimum support specified herein for furring and wallboard attachment.
Intermediate structural members not a part of the structural system, shall
be provided for attachment or suspension of support members.

3.1.7 Light Fixtures

Light fixtures shall not be supported directly from suspended ceiling
runners. Hanger wires for recessed or surface mounted light fixtures shall
be anchored to structure at four corners of light fixtures, and additional
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wires shall be provided at appropriate locations to carry the weight of
light fixtures.

3.1.8 Control Joints

Ceiling control joints for expansion and contraction shall be located where
indicated on drawings. A control joint or intermediate blocking shall be
installed where ceiling framing members change direction.

3.2 APPLICATION OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840 and GA 216 and
as specified. Edges and ends of gypsum boards shall be cut to obtain neat
fitting joints. End joints of adjoining boards shall be staggered, and
shall be staggered on opposite sides of wall. Boards shall be applied with
moderate contact without forcing in place. Holes for pipes, fixtures or
other small openings shall be cut with a tool which will provide a neat fit.
Screws shall be driven so that the heads are slightly below the plane of
paper face. Fracturing the paper face or damaging the core shall be
avoided. Trim shall be installed at external and internal angles formed by
the intersecting gypsum board surfaces with other surfaces. Corner beads
shall be installed to vertical and horizontal corners in accordance with
manufacturer's published instructions.

3.2.1 Foil-Backed Gypsum Board

Foil-backed gypsum board shall be placed with reflective surface against
framing members.

3.2.2 Adhesively-Applied Gypsum Board

Walls scheduled to receive adhesively-applied gypsum board shall be dry,
free of dust, oil, or form release agents, protrusions or voids, or foreign
matter that would affect a proper bond.

3.3 TRIM, MOLDINGS, AND ACCESSORIES INSTALLATION

Trim, moldings and accessories shall be installed in accordance with GA 216.

3.4 TAPING AND FINISHING

Gypsum board taping and finishing shall be performed in accordance with ASTM
C 840. Boards shall be kept free of dirt, oil and other foreign matter that
could cause a lack of bond. Screw heads, dents, gouges, and cut-outs shall
be filled with joint compound and sanded. Accessories at exposed joints,
edges, corners, openings, and similar locations shall be taped, floated with
joint compound, and sanded to produce surfaces ready for gypsum board
finishes.

3.5 PATCHING

Surface defects and damage shall be corrected as required to leave gypsum
board smooth, uniform in appearance, and ready to receive finish as
specified.

-- End of Section --
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SECTION 09510

ACOUSTICAL CEILINGS

1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 635 (1995) Manufacture, Performance, and Testing
of Metal Suspension Systems for Acoustical
Tile and Lay-In Panel Ceilings

ASTM C 636 (1992) Installation of Metal Ceiling
Suspension Systems for Acoustical Tile and
Lay-In Panel Ceilings

ASTM E 119 (1995a) Fire Tests of Building Construction
and Materials

ASTM E 1264 (1990) Standard Classification for Acoustical
Ceiling Products

ASTM E 1414 (1991a) Standard Test for Airborne Sound
Attenuation Between Rooms Sharing a Common
Ceiling Plenum.

UNDERWRITERS LABORATORIES (UL)

UL-05 (1996) Fire Resistance Directory

1.2 GENERAL REQUIREMENTS

Acoustical treatment shall consist of sound controlling units mechanically
mounted on a ceiling suspension system. The unit size, texture, finish, and
color shall be as specified. The location and extent of acoustical
treatment shall be as shown on the drawings.

1.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBMITTAL
PROCEDURES:

SD-01 Data

Acoustical Ceiling System; GA.

Manufacturer's descriptive data, catalog cuts, and installation
instructions.
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SD-04 Drawings

Acoustical Ceiling System; GA.

Drawings showing suspension system, method of anchoring and fastening,
details, and reflected ceiling plan.

SD-09 Reports

Ceiling Attenuation Class and Test; GA.

Reports by an independent testing laboratory attesting that acoustical
ceiling systems meet specified sound transmission requirements.

SD-13 Certificates

Acoustical Units; FIO.

Certificate attesting that the mineral based acoustical units furnished for
the project contains recycled material and showing an estimated percent of
such material.

SD-14 Samples

Acoustical Units; FIO.

Two samples of each type of acoustical unit and each type of suspension grid
tee section showing texture, finish, and color.

1.4 DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original
unopened containers with brand name and type clearly marked. Materials
shall be carefully handled and stored in dry, watertight enclosures.
Immediately before installation, acoustical units shall be stored for not
less than 24 hours at the same temperature and relative humidity as the
space where they will be installed in order to assure proper temperature and
moisture acclimation.

1.5 ENVIRONMENTAL REQUIREMENTS

A uniform temperature of not less than 60 degrees F nor more than 85 degrees
F and a relative humidity of not more than 70 percent shall be maintained
before, during, and after installation of acoustical units.

1.6 SCHEDULING

Interior finish work such as plastering, concrete and terrazzo work shall be
complete and dry before installation. Mechanical, electrical, and other
work above the ceiling line shall be completed and heating, ventilating, and
air conditioning systems shall be installed and operating in order to
maintain temperature and humidity requirements.
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1.7 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.8 EXTRA MATERIALS

Spare tiles of each color shall be furnished at the rate of 10 tiles for
each 1000 tiles installed. Tiles shall be from the same lot as those
installed.

2 PRODUCTS

2.1 ACOUSTICAL UNITS

Acoustical units shall conform to ASTM E 1264, Class A, and the following
requirements:

2.1.1 Units for Exposed-Grid System A

Type: III (mineral fiber with painted finish. Type III acoustical units
shall have a minimum recycled material content of 18 percent.
Minimum NRC: 0.55 when tested on mounting No. E-400
Pattern: D.
Nominal size: 24 by 24 inches.
Edge detail: Square Edge.
Finish: Factory-applied White.
Minimum LR coefficient: 0.70.
Minimum CAC: 40.

2.2 SUSPENSION SYSTEM

Suspension system shall be standard exposed-grid, and shall conform to ASTM
C 635 for intermediate-duty systems. Surfaces exposed to view shall be
aluminum or steel with a factory-applied white baked-enamel finish. Wall
molding shall have a flange of not less than 15/16 inch. Standard corners
shall be provided.

2.3 HANGERS

Hangers shall be galvanized steel wire. Hangers and attachment shall
support a minimum 300 pound ultimate vertical load without failure of
supporting material or attachment.

2.4 FINISHES

Acoustical units and suspension system members shall have manufacturer's
standard textures, patterns and finishes as specified. Ceiling suspension
system components shall be treated to inhibit corrosion.

2.5 COLORS AND PATTERNS

Colors and patterns for acoustical units and suspension system components
shall be White.
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2.6 CEILING ATTENUATION CLASS AND TEST

Ceiling attenuation class (CAC) range of acoustical units, when required,
shall be determined in accordance with ASTM E 1414. Test ceiling shall be
continuous at the partition and shall be assembled in the suspension system
in the same manner that the ceiling will be installed on the project.
System shall be tested with all acoustical units installed.

3 EXECUTION

3.1 INSTALLATION

Acoustical work shall be provided complete with necessary fastenings, clips,
and other accessories required for a complete installation. Mechanical
fastenings shall not be exposed in the finished work. Hangers shall be laid
out for each individual room or space. Hangers shall be placed to support
framing around beams, ducts, columns, grilles, and other penetrations
through ceilings. Main runners and carrying channels shall be kept clear of
abutting walls and partitions. At least two main runners shall be provided
for each ceiling span. Wherever required to bypass an object with the
hanger wires, a subsuspension system shall be installed, so that all hanger
wires will be plumb.

3.1.1 Suspension System

Suspension system shall be installed in accordance with ASTM C 636 and as
specified herein.

3.1.1.1 Plumb Hangers

Hangers shall be plumb and shall not press against insulation covering ducts
and pipes.

3.1.1.2 Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, the
resulting horizontal force shall be offset by bracing, countersplaying, or
other acceptable means.

3.1.2 Wall Molding

Wall molding shall be provided where ceilings abut vertical surfaces. Wall
molding shall be secured not more than 3 inches from ends of each length and
not more than 16 inches on centers between end fastenings. Wall molding
springs shall be provided at each acoustical unit in semi-exposed or
concealed systems.

3.1.3 Acoustical Units

Acoustical units shall be installed in accordance with the approved
installation instructions of the manufacturer. Edges of acoustical units
shall be in close contact with metal supports, with each other, and in true
alignment. Acoustical units shall be arranged so that units less than one-
half width are minimized. Units in exposed-grid system shall be held in
place with manufacturer's standard hold-down clips, if units weigh less than
1 psf.
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3.2 CLEANING

Following installation, dirty or discolored surfaces of acoustical units
shall be cleaned and left free from defects. Units that are damaged or
improperly installed shall be removed and new units provided as directed.

-- End of Section --
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SECTION 09680

CARPET

1 GENERAL

1.1 REFERENCES

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

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)

AATCC 16 (1993) Test Method: Colorfastness to Light

AATCC 134 (1991) Test Method: Electrostatic Propensity
of Carpets

AATCC 165 (1993) Test Method: Colorfastness to
Crocking: Carpets - AATCC Crockmeter Method

AATCC 174 (1993) Test Method: Antimicrobial Activity
Assessment of Carpet

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 297 (1993) Rubber Products - Chemical Analysis

ASTM D 418 (1993) Pile Yarn Floor Covering Construction

ASTM D 1335 (1967; R 1972) Tuft Bind of Pile Floor
Coverings

ASTM D 1423 (1992) Twist in Yarns by the Direct Counting
Method

ASTM D 1667 (1976; R 1990) Flexible Cellular Materials -
Vinyl Chloride Polymers and Copolymers
(Closed-Cell Foam)

ASTM D 3278 (1989) Flash Point of Liquids by Setaflash
Closed-Cup Apparatus

ASTM D 3676 (1978; R 1989) Rubber Cellular Cushion Used
for Carpet or Rug Underlay

ASTM D 3936 (1980) Delamination Strength of Secondary
Backing of Pile Floor Coverings

ASTM E 648 (1995a) Critical Radiant Flux of Floor-
Covering Systems Using a Radiant Heat Energy
Source
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CARPET AND RUG INSTITUTE (CRI)

CRI 104 (1994) Commercial Carpet Installation
Standard

CODE OF FEDERAL REGULATIONS (CFR)

16 CFR 1630 Standard for the Surface Flammability of
Carpet and Rugs

GERMANY INSTITUTE FOR STANDARDIZATION (DEUTSCHES INSTITUTE FUR
NORMUNG) (DIN)

DIN 54318 (1986) Machine-Made Textile Floor Coverings;
Determination of Dimensional Changes Due to
the Effects of Varied Water and Heat
Conditions; Identical with ISO 2551 Edition
1981

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-01 Data

Carpet and Accessories; GA.

Manufacturer's catalog data and printed documentation stating physical
characteristics, durability, resistance to fading, and flame resistance
characteristics for each type of carpet material and installation accessory.

SD-06 Instructions

Carpet and Accessories; FIO.

Three copies of the manufacturer's printed installation instructions for the
carpet, including preparation of substrate, seaming techniques, and
recommended adhesives and tapes.

SD-09 Reports

SD-13 Certificates

Carpet and Accessories; GA.

Certificates of compliance from a laboratory accredited by the National
Laboratory Accreditation Program of the National Institute of Standards and
Technology attesting that each type of carpet and carpet with cushion
material conforms to the standards specified.

SD-14 Samples

Carpet and Accessories; GA.
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a. Carpet: One "Production Quality" samples 27 by 18 inches of each
carpet proposed for use, showing quality, pattern, and color
specified.

b. Vinyl or Aluminum Moldings: One pieces of each type at least 12
inches long.

c. Special Treatment Materials: One samples showing system and
installation method.

SD-19 Operation and Maintenance Manuals

Carpet and Accessories; GA.

Five copies of carpet manufacturer's maintenance instructions describing
recommended type of cleaning equipment and material, spotting and cleaning
methods, and cleaning cycles.

1.3 REGULATORY REQUIREMENTS

Carpet and adhesives shall bear the Carpet and Rug Institute (CRI) Indoor
Air Quality (IAQ) label. Carpet type bearing the label will indicate that
the carpet has been tested and meets the criteria of the CRI IAQ Carpet
Testing Program, and minimizes the impact on indoor air quality.

1.4 DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original
wrappings and packages clearly labeled with the manufacturer's name, brand
name, size, dye lot number, and related information. Materials shall be
stored in a clean, dry, well ventilated area, protected from damage and
soiling, and shall be maintained at a temperature above 60 degrees F for 2
days prior to installation.

1.5 ENVIRONMENTAL REQUIREMENTS

Areas in which carpeting is to be installed shall be maintained at a
temperature above 60 degrees F for 2 days before installation, during
installation, and for 2 days after installation. A minimum temperature of
55 degrees F shall be maintained thereafter for the duration of the
contract. Traffic or movement of furniture or equipment in carpeted area
shall not be permitted for 24 hours after installation. Other work which
would damage the carpet shall be completed prior to installation of carpet.

1.6 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a one-year period shall be provided.

1.7 EXTRA MATERIAL

Extra material from same dye lot consisting of full width continuous
broadloom shall be provided for future maintenance. A minimum of 2 percent
of total square yards of each carpet type, pattern, and color shall be
provided.
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2 PRODUCTS

2.1 CARPET TYPE A

Carpet shall be first quality; free of visual blemishes, streaks, poorly
dyed areas, fuzzing of pile yarn, spots or stains, and other physical and
manufacturing defects. Carpet materials and treatments shall be reasonably
nonallergenic and free of other recognized health hazards. All grade
carpets shall have a static control construction which gives adequate
durability and performance.

2.1.1 Physical Characteristics

Carpet shall comply with the following:

a. Carpet Construction: Tufted

b. Type: Broadloom 12 feet minimum usable carpet width with exception
of corridors.

c. Pile Type: Level-loop.

d. Pile Fiber: Commercial branded nylon continuous filament.

e. Pile or Wire Height: Minimum 3/8 inch in accordance with ASTM D
418.

f. Yarn Ply: Minimum 4 in accordance with ASTM D 1423.

i. Finished Pile Yarn Weight: Minimum 32 ounces per square yard.
This does not include weight of backings. Weight shall be
determined in accordance with ASTM D 418.

j. Pile Density: Minimum 6200.

k. Dye Method: Solution dyed or Yarn (or Skein) dyed.

l. Backing Materials: Primary backing materials shall be those
customarily used and accepted by the trade for each type of carpet
Secondary backing to suit project requirements shall be those
customarily used and accepted by the trade for each type of carpet,
except when a special unitary back designed for gluedown is
provided.

2.1.2 Performance Requirements

a. Static Control: Static control shall be provided to permanently
control static buildup to less than 2.0 kV when tested at 20
percent relative humidity and 70 degrees F in accordance with AATCC
134.

b. Flammability and Critical Radiant Flux Requirements: Carpet shall
comply with 16 CFR 1630. Carpet in corridors and exits shall have
a minimum average critical radiant flux of 0.22 watts per square
centimeter when tested in accordance with ASTM E 648.
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c. Tuft Bind: Tuft bind force required to pull a tuft or loop free
from carpet backing shall be a minimum 9 pound average force for
loop pile when tested in accordance with ASTM D 1335.

d. Additional Performance Characteristics:

(1) Antimicrobial: Nontoxic antimicrobial treatment in accordance
with AATCC 174, Part I (qualitative), guaranteed by the carpet
manufacturer to last the life of the carpet.

(2) Attached Cushion: Attached cushion shall be either: Latex
foam rubber with minimum weight of 30 oz/sq. yard, minimum
thickness of 0.100 inch, minimum density of 17 lb/cubic foot,
minimum compression resistance of 5 psi, and maximum compression
set of 15 percent in accordance with ASTM D 3676. Or, ethylene
vinyl acetate (EVA) with minimum weight of 28 oz/sq. yard, minimum
thickness of 0.150 inch, and minimum density of 15 lb/cubic foot
and a maximum compression set of 15 percent in accordance with ASTM
D 1667. Maximum ash content shall not exceed 50 percent when
tested in accordance with ASTM D 297. Cushion shall pass
accelerated aging test in accordance with ASTM D 3676.

e. Colorfastness to Crocking: Dry and wet crocking shall comply with
AATCC 165 and shall have a minimum rating of step 4 on the AATCC
Color Transference Chart for all colors.

f. Colorfastness to Light: Colorfastness to light shall comply with
AATCC 16 and shall have a minimum 4 grey scale rating after 40
hours.

g. Delamination Strength: Delamination strength for tufted carpet
with a secondary back shall be minimum of 2.5 lb./inch in
accordance with ASTM D 3936.

2.2 ADHESIVES AND CONCRETE PRIMER

Adhesives and concrete primers for installation of carpet shall be
waterproof, nonflammable, meet local air-quality standards, and shall be as
recommended by the carpet manufacturer. Seam adhesive shall be waterproof,
nonflammable, and non-staining as recommended by the carpet manufacturer.
Release adhesive for modular tile carpet shall be as recommended by the
carpet manufacturer. Adhesives flash-point shall be minimum 140 degrees F
in accordance with ASTM D 3278.

2.3 MOLDING

Vinyl molding shall be heavy-duty and designed for the type of carpet being
installed. Floor flange shall be a minimum 2 inches wide. The Contracting
Officer Representative (COR) shall select color.

2.4 TAPE

Tape for seams shall be as recommended by the carpet manufacturer for the
type of seam used in installation.
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2.5 COLOR, TEXTURE, AND PATTERN

The Contracting Officer Representative (COR) shall select color, texture,
and pattern.

3 EXECUTION

3.1 SURFACE PREPARATION

Carpet shall not be installed on surfaces that are unsuitable and will
prevent a proper installation. Holes, cracks, depressions, or rough areas
shall be repaired using material recommended by the carpet or adhesive
manufacturer. Floor shall be free of any foreign materials and swept broom
clean. Before beginning work, subfloor shall be tested with glue and carpet
to determine "open time" and bond.

3.2 MOISTURE AND ALKALINITY TEST

Concrete slab shall be tested for moisture content and excessive alkalinity
in accordance with CRI 104. The moisture content shall not exceed a
hygrometer reading of 65 percent.

3.3 PREPARATION OF CONCRETE SUBFLOOR

Installation of the carpeting shall not commence until concrete substrate is
at least 90 days old. The concrete surfaces shall be prepared in accordance
with instructions of the carpet manufacturer. Type of concrete sealer, when
required, shall be compatible with the carpet.

3.4 INSTALLATION

Installation shall be in accordance with the manufacturer's instructions and
CRI 104. Edges of carpet meeting hard surface flooring shall be protected
with molding. Installation shall be in accordance with the molding
manufacturer's instructions.

3.4.1 Broadloom Installation

Broadloom carpet shall be installed direct glue down and shall be smooth,
uniform, and secure, with a minimum of seams. Seams shall be uniform,
unnoticeable, and treated with a seam adhesive. Side seams shall be run
toward the light where practical and where such layout does not increase the
number of seams. Breadths shall be installed parallel, with carpet pile in
the same direction. Patterns shall be accurately matched. Cutouts, as at
door jambs, columns and ducts shall be neatly cut and fitted securely.
Seams at doorways shall be located parallel to and centered directly under
doors. Seams shall not be made perpendicular to doors or at pivot points.
Seams at changes in directions of corridors shall follow the wall line
parallel to the carpet direction. Corridors with widths less than 6 feet
shall have the carpet laid lengthwise down the corridors.
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3.5 CLEANING AND PROTECTION

3.5.1 Cleaning

After installation of the carpet, debris, scraps, and other foreign matter
shall be removed. Soiled spots and adhesive shall be removed from the face
of the carpet with appropriate spot remover. Protruding face yarn shall be
cut off and removed. Carpet shall be vacuumed clean.

3.5.2 Protection

The installed carpet shall be protected from soiling and damage with heavy,
reinforced, nonstaining kraft paper, plywood, or hardboard sheets. Edges of
kraft paper protection shall be lapped and secured to provide a continuous
cover. Traffic shall be restricted for at least 45 hours. Protective
covering shall be removed when directed by the Contracting Officer.

3.6 REMNANTS

Remnants remaining from the installation, consisting of scrap pieces more
than 2 feet in dimension with more than 6 square feet total, shall be
provided. Non-retained scraps shall be removed from site.

-- End of Section --
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SECTION 09900

PAINTING, GENERAL

1. GENERAL

1.1 REFERENCES

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

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH-02 (1996) Threshold Limit Values for Chemical
Substances and Physical Agents and Biological
Exposure Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 150 (1995) Portland Cement

ASTM D 3273 (1994) Resistance to Growth of Mold on the
Surface of Interior Coating in an
Environmental Chamber

ASTM D 3274 (1995) Evaluating Degree of Surface
Disfigurement of Paint Films by Microbial
(Fungal or Algal) Growth or Soil and Dirt
Accumulation

ASTM D 4214 (1989) Evaluating the Degree of Chalking of
Exterior Paint Films

ASTM D 4258 (1983; R 1992) Surface Cleaning Concrete for
Coating

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1500 (Rev A) Sealer, Surface (Latex Block Filler)

CID A-A-1546 (Rev A) Rubbing Varnish

CID A-A-2246 (Rev A) Paint, Latex (Gloss, Interior)

CID A-A-2247 (Basic) Paint, Latex (Semigloss, Interior)

CID A-A-2248 (Basic) Paint, Latex, (Flat, Interior)

CID A-A-2336 (Basic) Primer Coating (Oil-Alkyd, Exterior
Wood, White and Tints)

CID A-A-2340 (Basic) Primer Coating (Latex, White, for
Gypsum Wallboard)

CID A-A-2834 (Rev A) Urethane, Waterborne (Low VOC, Clear)
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FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1 (Rev J) Obstruction Marking and Lighting

FEDERAL SPECIFICATIONS (FS)

FS TT-C-542 (Rev E) Coating, Polyurethane, Oil-Free,
Moisture Curing

FS TT-C-555 (Rev B; Am 1) Coating, Textured (for Interior
and Exterior Masonry Surfaces)

FS TT-E-489 (Rev J) Enamel, Alkyd, Gloss, Low VOC Content

FS TT-E-2784 (Rev A; Am 1) Enamel (Acrylic-Emulsion,
Exterior Gloss and Semigloss)

FS TT-P-19 (Rev D) Paint, Latex (Acrylic Emulsion,
Exterior Wood and Masonry)

FS TT-P-28 (Rev G) Paint, Aluminum, Heat Resisting (1200
Degrees F.)

FS TT-P-38 (Rev E) Paint, Aluminum (Ready-Mixed)

FS TT-P-645 (Rev B) Primer, Paint, Zinc-Molybdate, Alkyd
Type

FS TT-S-176 (Rev E; Am 1) Sealer, Surface, Varnish Type,
Floor Wood or Cork

FS TT-S-223 (Rev B; Notice 2) Sealer, Surface, Floor,
Water Emulsion Type

FS TT-S-708 (Rev A; Am 2) Stain, Oil; Semi-Transparent,
Wood, Exterior

FS TT-S-001992 (Basic) Stain, Latex, Exterior for Wood
Surfaces

FS TT-V-119 (Rev D; Am 2) Varnish, Spar, Phenolic-Resin

FS TT-V-121 (Rev H) Varnish, Spar, Water-Resisting

MAPLE FLOORING MANUFACTURERS ASSOCIATION (MFMA)

MFMA-03 (1995) Floor Finish List and Specifications
for Heavy Duty and Gymnasium Finishes for
Maple, Beech and Birch Floors: MFMA Floor
Finish List Number 14
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STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC Paint 5 (1995) Zinc Dust, Zinc Oxide and Phenolic
Varnish Paint

SSPC Paint 18 (1991) Chlorinated Rubber Intermediate Coat
Paint

SSPC Paint 20 (1991) Zinc-Rich Primers (Type I - Inorganic
and Type II - Organic)

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed Oil and Alkyd Primer (without Lead
and Chromate Pigments)

SSPC Paint 26 (1991) Slow Drying Linseed Oil Black
Maintenance Primer (Without Lead and Chromate
Pigments)

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 2 (1995) Hand Tool Cleaning

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 6 (1994) Commercial Blast Cleaning

SSPC SP 7 (1994) Brush-Off Blast Cleaning

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBMITTAL
PROCEDURES:

SD-01 Data

Paint; GA.

The names, quantity represented, and intended use for the proprietary brands
of materials proposed to be substituted for the specified materials
regardless of quantities in states where VOC content limitations apply]

SD-06 Instructions

Mixing and Thinning; FIO. Application; FIO.

Manufacturer's current printed product description, material safety data
sheets (MSDS) and technical data sheets for each coating system. Detailed
mixing, thinning and application instructions, minimum and maximum
application temperature, and curing and drying times between coats for
epoxy, moisture-curing polyurethane, and liquid glaze coatings. Detailed
application instructions for textured coatings shall be provided.

SD-09 Reports



09900 - 4

Paint; GA.

A statement as to the quantity represented and the intended use, plus the
following test report for batches in excess of 50 gallons:

a. A test report showing that the proposed batch to be used meets all
specification requirements, or:

b. A test report showing that a previous batch of the same formulation
as the batch to be used met all specification requirements, plus,
on the proposed batch to be used, a report of test results for
properties of weight per gallon, viscosity, fineness of grind,
drying time, color, and gloss.

SD-13 Certificates

Lead; GA. Mildewcide and Insecticide; GA. Volatile Organic Compound (VOC)
Content; GA.

Certificate stating that paints for interior use contain no mercurial
mildewcide or insecticide. Certificate stating that paints proposed for use
contain not more than 0.06 percent lead by weight of the total nonvolatile.
Certificate stating that paints proposed for use meet Federal VOC
regulations and those of the of the local Air Pollution Control Districts
having jurisdiction over the geographical area in which the project is
located.

SD-14 Samples

Paint; FIO.

While the material is at the site or source of supply, and at a time
agreeable to the Contractor and the Contracting Officer, a 1 quart sample of
each color and batch, except for quantities of 50 gallons or less, shall be
taken by random selection from the sealed containers by the Contractor in
the presence of a representative of the Contracting Officer. The contents
of the containers to be sampled shall be thoroughly mixed to ensure that the
sample is representative. Samples shall be identified by designated name,
specification number, manufacturer name and address, batch number, project
contract number, intended use, and quantity involved.

1.3 PACKAGING, LABELING, AND STORING

Paints shall be in sealed containers that legibly show the designated name,
formula or specification number, batch number, color, quantity, date of
manufacture, manufacturer's formulation number, manufacturer's directions
including any warnings and special precautions, and name of manufacturer.
Pigmented paints shall be furnished in containers not larger than 5 gallons.
Paints and thinner shall be stored in accordance with the manufacturer's
written directions and as a minimum stored off the ground, under cover, with
sufficient ventilation to prevent the buildup of flammable vapors and at
temperatures between 40 and 95 degrees F. Paints shall be stored on the
project site or segregated at the source of supply sufficiently in advance
of need to allow 30 days for testing.
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1.4 APPROVAL OF MATERIALS

When samples are tested, approval of materials will be based on tests of the
samples; otherwise, materials will be approved based on test reports
furnished with them. If materials are approved based on test reports
furnished, samples will be retained by the Government for testing should the
materials appear defective during or after application. In addition to any
other remedies under the contract the cost of retesting defective materials
will be at the Contractor's expense.

1.5 ENVIRONMENTAL CONDITIONS

Unless otherwise recommended by the paint manufacturer, the ambient
temperature shall be between 45 and 95 degrees F when applying coatings
other than water-thinned, epoxy, and moisture-curing polyurethane coatings.
Water-thinned coatings shall be applied only when ambient temperature is
between 50 and 90 degrees F. Epoxy, and moisture-curing polyurethane
coatings shall be applied only within the minimum and maximum temperatures
recommended by the coating manufacturer. Moisture-curing polyurethane shall
not be applied when the relative humidity is below 30 percent.

1.6 SAFETY AND HEALTH

Work shall comply with applicable Federal, State, and local laws and
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity
Hazard Analysis as specified in the CONTRACT CLAUSES. The Activity Hazard
Analysis shall include analyses of the potential impact of painting
operations on painting personnel and on others involved in and adjacent to
the work zone.

1.6.1 Worker Exposures

Exposure of workers to hazardous chemical substances shall not exceed limits
as established by ACGIH-02, or as required by a more stringent applicable
regulation.

1.6.2 Toxic Compounds

Toxic products having ineffective physiological warning properties, such as
no or low odor or irritation levels, shall not be used unless approved by
the Contracting Officer.

1.6.3 Training

Workers having access to an affected work area shall be informed of the
contents of the applicable material data safety sheets (MSDS) and shall be
informed of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is one
which may receive mists and odors from the painting operations. Workers
involved in preparation, painting and clean-up shall be trained in the safe
handling and application, and the exposure limit, for each material which
the worker will use in the project. Personnel having a need to use
respirators and masks shall be instructed in the use and maintenance of such
equipment.
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1.6.4 Coordination

Work shall be coordinated to minimize exposure of building occupants, other
Contractor personnel, and visitors to mists and odors from preparation,
painting and clean-up operations.

2. PRODUCTS

2.1 PAINT

The term "paint" as used herein includes emulsions, enamels, paints, stains,
varnishes, sealers, cement-emulsion filler, and other coatings, whether used
as prime, intermediate, or finish coat. Paint shall conform to the
respective specifications listed for use in the painting schedules at the
end of this section, except when the required amount of a material of a
particular batch is 50 gallons or less, an approved first-line proprietary
paint material with similar intended formulation, usage and color to that
specified may be used. Additional requirements are as follows:

2.1.1 Colors and Tints

Colors shall be as selected from manufacturer's standard colors, as
indicated. Manufacturer's standard color is for identification of color
only. Tinting of epoxy and urethane paints shall be done by the
manufacturer. Stains shall conform in shade to manufacturer's standard
color. The color of the undercoats shall vary slightly from the color of
the next coat.

2.1.2 Mildewcide and Insecticide

Paint specified for all coats applied to fabrics and vapor barrier jackets
over insulation and surfaces in mechanical room and the exterior of the
building shall contain a mildewcide that will not adversely affect the
color, texture, or durability of the coating. The mildewcide shall be
incorporated into the paint by the manufacturer and shall attain a surface
disfigurement rating of 8 or greater when tested in accordance with ASTM D
3273 and evaluated in accordance with ASTM D 3274. Mercurial mildewcide
shall not be used in interior paint. Insecticides shall not be used in
paint.

2.1.3 Lead

Paints containing lead in excess of 0.06 percent by weight of the total
nonvolatile content (calculated as lead metal) shall not be used.

2.1.4 Chromium

Paints containing zinc chromate or strontium chromate pigments shall not be
used.

2.1.5 Volatile Organic Compound (VOC) Content

Paints shall comply with applicable federal, state and local laws enacted to
insure compliance with Federal Clean Air Standards and shall conform to the
restrictions of the local air pollution control authority.
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3. EXECUTION

3.1 PROTECTION OF AREAS NOT TO BE PAINTED

Items not to be painted which are in contact with or adjacent to painted
surfaces shall be removed or protected prior to surface preparation and
painting operations. Items removed prior to painting shall be replaced when
painting is completed. Following completion of painting, workmen skilled in
the trades involved shall reinstall removed items. Surfaces contaminated by
coating materials shall be restored to original condition.

3.2 SURFACE PREPARATION

Surfaces to be painted shall be clean and free of foreign matter before
application of paint or surface treatments. Oil and grease shall be removed
prior to mechanical cleaning. Cleaning shall be programmed so that dust
and other contaminants will not fall on wet, newly painted surfaces.
Exposed ferrous metals such as nail heads on or in contact with surfaces to
be painted with water-thinned paints, shall be spot-primmed with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
compatible with the coating specified for the adjacent areas.

3.2.1 Concrete, Stucco and Masonry Surfaces

Concrete, stucco and masonry surfaces shall be allowed to dry at least 30
days before painting, except concrete slab on grade which shall be allowed
to cure 90 days before painting. Surfaces shall be cleaned in accordance
with ASTM D 4258. Glaze, efflorescence, laitance, dirt, grease, oil,
asphalt, surface deposits of free iron and other foreign matter shall be
removed prior to painting. Surfaces to receive polyurethane or epoxy
coatings shall be acid-etched or mechanically abraded as specified by the
coating manufacturer, rinsed with water, allowed to dry, and treated with
the manufacturer's recommended conditioner prior to application of the first
coat.

3.2.2 Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be
solvent-cleaned or detergent-washed in accordance with SSPC SP 1. Surfaces
that contain loose rust, loose mill scale, and other foreign substances
shall be cleaned mechanically with hand tools according toSSPC SP 2, power
tools according to SSPC SP 3 or by sandblasting according to SSPC SP 7.
Shop-coated ferrous surfaces shall be protected from corrosion by treating
and touching up corroded areas immediately upon detection.

3.2.3 Nonferrous Metallic Surfaces

Galvanized, aluminum and aluminum-alloy, lead, copper, and other nonferrous
metal surfaces shall be solvent-cleaned or detergent-washed in accordance
with SSPC SP 1.

3.2.4 Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all loose dirt and dust
removed by brushing with a soft brush, rubbing with a cloth, or vacuum-
cleaning prior to application of the first-coat material. A damp cloth or
sponge may be used if paint will be water-based.
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3.2.5 Mastic-Type Surfaces

Mastic-type surfaces shall be prepared by removing foreign material.

3.2.6 Plaster Surfaces

Plaster shall age at least 30 days before painting. Plaster shall be clean
and free from loose matter and shall have an instrument-measured moisture
content not exceeding 8 percent.

3.2.7 Wood Surfaces

Wood surfaces shall be cleaned of foreign matter. Moisture content of the
wood shall not exceed 12 percent as measured by a moisture meter, unless
otherwise authorized. Wood surfaces adjacent to surfaces to receive water-
thinned paints shall be primed and/or touched up before applying water-
thinned paints. Small, dry seasoned knots shall be scraped, cleaned, and
given a thin coat of commercial knot sealer, before application of the
priming coat. Pitch on large, open, unseasoned knots and all other beads or
streaks of pitch shall be scraped off, or, if it is still soft, removed with
mineral spirits or turpentine, and the resinous area shall be thinly coated
with knot sealer. Finishing nails shall be set, and all holes and surface
imperfections shall be primed. After priming, holes and imperfections in
finish surfaces shall be filled with putty or plastic wood filler, colored
to match the finish coat if natural finish is required, allowed to dry, and
sanded smooth. Putty or wood filler shall be compatible with subsequent
coatings.

3.2.7.1 Interior Wood Stain

Interior wood surfaces to receive stain shall be sanded. Oak and other
open-grain wood to receive stain shall be given a coat of wood filler not
less than 8 hours before the application of stain; excess filler shall be
removed and the surface sanded smooth.

3.2.7.2 Sanding of Wood Floors

Sanding of wood floors is specified in Section 09560 WOOD STRIP FLOORING.
Floors of oak or similar open-grain wood shall be filled with wood filler
recommended by the finish manufacturer and the excess filler removed.

3.2.8 Previously Painted Surfaces

Previously painted surfaces specified to be repainted OR damaged during
construction shall be thoroughly cleaned of all grease, dirt, dust or other
foreign matter. Blistering, cracking, flaking and peeling or other
deteriorated coatings shall be removed. Slick surfaces shall be roughened.
Damaged areas such as, but not limited to, nail holes, cracks, chips, and
spalls shall be repaired with suitable material to match adjacent undamaged
areas. Edges of chipped paint shall be feather edged and sanded smooth.
Rusty metal surfaces shall be cleaned as per SSPC requirements. Solvent,
mechanical, or chemical cleaning methods shall be used to provide surfaces
suitable for painting. Chalk shall be removed so that when tested in
accordance with ASTM D 4214, the chalk resistance rating is no less than 8.
New, proposed coatings shall be compatible with existing coatings. If
existing surfaces are glossy, the gloss shall be reduced.
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3.3 MIXING AND THINNING

When thinning is approved as necessary to suit surface, temperature, weather
conditions, or application methods, paints may be thinned in accordance with
the manufacturer's directions. When thinning is allowed, paints shall be
thinned immediately prior to application with not more than 1 pint of
suitable thinner per gallon. The use of thinner shall not relieve the
Contractor from obtaining complete hiding, full film thickness, or required
gloss. Thinning shall not cause the paint to exceed limits on volatile
organic compounds. Paints of different manufacturers shall not be mixed.

3.3.1 Cement-Emulsion Filler Coat

Cement and aggregate shall be dry-mixed so that uniform distribution and
intermixing are obtained. Mixing liquid and one-half of the total amount of
water shall be premixed and added gradually to the white portland cement and
aggregate with constant stirring until a thick, smooth material is obtained.
Emulsion paint shall then be added to the mixture and stirred until
uniformity is obtained. The blend shall have a thick, creamy consistency.
The remainder of the water shall be added if necessary to obtain a material
with adequate application properties. Blending resin emulsion or emulsion
paint with any other component shall be done with caution; too rapid an
agitation will cause air entrapment and foaming.

3.3.2 Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as recommended by the manufacturer for each type of
substrate.

3.4 APPLICATION

Painting practices shall comply with applicable federal, state and local
laws enacted to insure compliance with Federal Clean Air Standards. Unless
otherwise specified or recommended by the paint manufacturer, paint may be
applied by brush, roller, or spray. At the time of application, paint shall
show no signs of deterioration. Uniform suspension of pigments shall be
maintained during application. Each coat of paint shall be applied so dry
film shall be of uniform thickness and free from runs, drops, ridges, waves,
pinholes or other voids, laps, brush marks, and variations in color,
texture, and finish. Hiding shall be complete. Rollers for applying paints
and enamels shall be of a type designed for the coating to be applied and
the surface to be coated. Special attention shall be given to insure that
all edges, corners, crevices, welds, and rivets receive a film thickness
equal to that of adjacent painted surfaces. Paints, except water-thinned
types, shall be applied only to surfaces that are completely free of
moisture as determined by sight or touch.

3.4.1 Ventilation

Affected areas shall be ventilated during paint application so that workers
exposure to chemical substances shall not exceed limits as established by
ACGIH-02, or as required by a more stringent applicable regulation.
Interior work zones having a volume of 10,000 cubic feet or less shall be
ventilated at a minimum of 2 air exchanges per hour. Ventilation in larger
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work zones shall be maintained by means of mechanical exhaust. Solvent
vapors shall be exhausted outdoors, away from air intakes and workers.
Return air inlets in the work zone shall be temporarily sealed before start
of work until the coatings have dried.

3.4.2 Respirators

Operators and personnel in the vicinity of operating paint sprayers shall
wear respirators.

3.4.3 First Coat

The first coat on plaster, gypsum wallboard, and other surfaces shall
include repeated touching up of suction spots or overall application of
primer or sealer to produce uniform color and gloss. Excess sealer shall be
wiped off after each application. The first coat on both faces of wood
doors shall be applied at essentially the same time. Glazed doors and sashes
shall be given the specified coating system within 3 weeks of the time they
are glazed, but not before the glazing material has set; paint shall overlay
glass about 70 mils all around. Each varnish coat shall be sanded lightly
prior to application of subsequent coats.

3.4.4 Timing

Surfaces that have been cleaned, pretreated, and otherwise prepared for
painting shall be given a coat of the specified first coat as soon as
practical after such pretreatment has been completed, but prior to any
deterioration of the prepared surface. Sufficient time shall elapse between
successive coats to permit proper drying. This period shall be modified as
necessary to suit weather conditions. Oil-based or oleoresinous solvent-
type paints shall be considered dry for recoating when the paint feels firm,
does not deform or feel sticky under moderate pressure of the thumb, and the
application of another coat of paint does not cause the undercoat to lift or
lose adhesion. Manufacturer's instructions for application, curing and
drying time between coats of two-component systems shall be followed.

3.4.5 Stains

On smooth exterior wood surfaces such as the planed face of bevel siding,
the stain shall be applied at a spreading rate of 400 to 500 square feet per
gallon. On rough surfaces such as an unplaned or scarred face of bevel
siding, the stain shall be spread at the rate of 200 to 250 square feet per
gallon or as recommended by the manufacturer. Oil-type stain shall be
applied by brushing with the grain for the full length of the board or
course of siding.

3.4.6 Fillers

Concrete and masonry surface voids shall be filled; however, surface
irregularities need not be completely filled. The dried filler shall be
uniform and free of pinholes. Filler shall not be applied over caulking
compound.

3.4.6.1 Cement-Emulsion Filler

Immediately before filler application, surfaces shall be dampened uniformly
and thoroughly, with no free surface water visible, by several applications
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of potable water with a fog spray, allowing time between the sprayings for
water to be absorbed. Cement-emulsion filler shall be scrubbed into the
surface vigorously with a stiff-bristled brush having tampico or palmyra
bristles not longer than 2-1/2 inches. At least 24 hours shall elapse
before applying exterior emulsion paint over cement-emulsion filler. When
the ambient temperature is over 85 degrees F, cement-emulsion filler
surfaces shall be dampened lightly with a fog spray of potable water
immediately prior to application of the subsequent paint coat.

3.4.6.2 Latex Filler

Latex filler, CID A-A-1500, shall be applied according to the manufacturer's
instructions. Surface voids shall be filled and excess filler shall be
removed from the surface with a rubber squeegee. The filler shall be
allowed to dry the length of time specified by the manufacturer prior to
applying successive coats of paint.

3.4.7 Textured Coating

Application of textured coating, FS TT-C-555, shall be as specified in the
manufacturer's printed directions at a rate of 45 to 55 square feet per
gallon in one coat.

3.4.8 Ferrous-Metal Primer

Primer for ferrous-metal shall be applied to ferrous surfaces to receive
paint other than asphalt varnish prior to deterioration of the prepared
surface. The semitransparent film applied to some pipes and tubing at the
mill is not to be considered a shop coat, but shall be overcoated with the
specified ferrous-metal primer prior to application of finish coats.

3.5 PIPE COLOR CODE MARKING

Pipes in exposed areas and in accessible pipe spaces shall be provided with
color band and titles adjacent to all valves, except those provided at
plumbing fixtures, at not more than 40 foot spacing on straight pipe runs,
adjacent to change in direction, and on both sides where pipes pass through
walls or floors. Color code marking shall be of the color listed in TABLE I
and the size listed in TABLE II. The arrows shall be installed adjacent to
each band to indicate the direction of flow in the pipe. The legends shall
be printed in upper-case black letters as listed in TABLE I. Letter sizes
shall be as listed in TABLE II. Marking shall be painted or applied using
colored, pressure-sensitive adhesive markers of standard manufacture. Paint
shall be as specified for insulated and uninsulated piping.

TABLE I. COLOR CODES FOR MARKING PIPE

Letters and Material Band Arrow* Legend

Cold water (potable) Green White POTABLE WATER
Fire protection water Red White FIRE PR. WATER
Hot water (domestic) Green White H.W.
Hot water recirculating (domestic) Green White H.W.R.
High temp. water supply Yellow Black H.T.W.S.
High temp. water return Yellow Black H.T.W.R.
Boiler feed water Yellow Black B.F.
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Low temp. water supply (heating) Yellow Black L.T.W.S.
Low temp. water return (heating) Yellow Black L.T.W.R.
Condenser water supply Green White COND. W.S.
Condenser water return Green White COND. W.R.
Chilled water supply Green White C.H.W.S.
Chilled water return Green White C.H.W.R.
Treated water Yellow Black TR. WATER
Chemical feed Yellow Black CH. FEED
Compressed air Yellow Black COMP. AIR
Natural gas Blue White NAT. GAS
Freon Blue White FREON
Fuel oil Yellow Black FUEL OIL
Steam Yellow Black STM.
Condensate Yellow Black COND.

TABLE II. COLOR CODE MARKING SIZES

Outside Diameter Length of Arrow Size of Legend
of Pipe Covering Color Band Length x Width Letters and Numerals

(Inches) (inches) (Inches) (Inches)

Less than 1-1/2 8 8 x 2-1/4 1/2
1-1/2 to 2-3/8 8 8 x 2-1/4 3/4
2-1/2 to 7-7/8 12 8 x 2-1/4 1-1/4
8 to 10 24 12 x 4-1/2 2-1/2
Over 10 32 12 x 4-1/2 3-1/2

3.6 MISCELLANEOUS PAINTING

3.6.1 Lettering

Lettering shall be provided as scheduled on the drawings, shall be block
type, and shall be black enamel. Samples shall be approved before
application.

3.7 SURFACES TO BE PAINTED

Surfaces listed in the painting schedules at the end of this section, other
than those listed in paragraph SURFACES NOT TO BE PAINTED, shall be painted
as scheduled.

3.8 SURFACES NOT TO BE PAINTED

Surfaces of hardware, fittings, and other factory finished items shall not
be painted.

3.9 CLEANING

Cloths, cotton waste and other debris that might constitute a fire hazard
shall be placed in closed metal containers and removed at the end of each
day. Upon completion of the work, staging, scaffolding, and containers
shall be removed from the site or destroyed in an approved manner. Paint
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and other deposits on adjacent surfaces shall be removed and the entire job
left clean and acceptable.

3.10 PAINTING SCHEDULES

The following painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the number of coats of paint to be
applied. Contractor options are indicated by ------or------ between
optional systems or coats.
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EXTERIOR PAINTING SCHEDULE

Surface First Coat Second Coat Third Coat
_________ _____________ _____________ _____________
____________________________________________________________________________

Concrete Cement-emulsion FS TT-P-19 None
masonry units filler

___________________________________________________________

CID A-A-1500 FS TT-P-19 None
___________________________________________________________

FS TT-P-19 FS TT-P-19 None

NOTE: Cement-emulsion filler coat shall be acrylic-based and shall consist
of the following ingredients in the proportion stated: white portland
cement, ASTM C 150, Type I, 16.5 pounds; aggregate 33.5 pounds; mixing
liquid, factory-prepared acrylic containing 46 to 47 percent solids, 0.75
gallon; potable water 1.0 gallon maximum; exterior emulsion paint, FS TT-P-19
1.0 gallon. Aggregate shall consist of Washed silica sand of the following
gradation:

Percent Sand (by Weight)
U.S. Sieve Size Passing Individual Sieve

_________________ ___________________________

0.850 mm (20) 100
0.600 mm (30) 95 - 100
0.300 mm (50) 30 - 65
0.150 mm (100) 0 - 10
0.075 mm (200) 0 - 1

_____________________________________________________________________________

Concrete, unless FS TT-P-19 FS TT-P-19 None
otherwise
specified.
_____________________________________________________________________________

Concrete: walls SSPC Paint 18 SSPC Paint 18 SSPC Paint 18
and bottom of thin with 1
swimming pools. part of approved

thinner to 4
parts of paint
by volume

_____________________________________________________________________________

Wood, unless CID A-A-2336 FS TT-P-19 FS TT-P-19
Otherwise ___________________________________________________________
specified.
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FS TT-P-19 FS TT-P-19 FS TT-P-19
___________________________________________________________

FS TT-P-19 FS TT-E-2784 FS TT-E-2784

_____________________________________________________________________________

Wood: Steps, FS TT-P-19 FS TT-E-2784 FS TT-E-2784
platforms, floors
of open porches,
_____________________________________________________________________________

Wood: stain FS TT-S-708 None None
Finish ___________________________________________________________

FS TT-S-001992 FS TT-S-001992 None
Class B Class B

_____________________________________________________________________________

Hardboard: FS TT-P-19 FS TT-P-19 None
factory primed. ___________________________________________________________

FS TT-E-2784 FS TT-E-2784 None
_____________________________________________________________________________

Ferrous metal SSPC Paint 5 FS TT-P-38 FS TT-P-38
unless otherwise ___________________________________________________________
specified.

SSPC Paint 25 FS TT-E-489 FS TT-E-489
___________________________________________________________

FS TT-P-645 FS TT-P-38 FS TT-P-38
_____________________________________________________________________________

Ferrous metal: SSPC Paint 20 None None
subject to high Type I
temperature, up
to 232 degrees C
(450 degrees F)
_____________________________________________________________________________

Ferrous metal: FS TT-P-28 FS TT-P-28 None
subject to high
temperature, from
232 degrees C
to 649 degrees C (450 degrees F
to 1200 degrees F)

NOTE: Commercial blast-cleaning, SSPC SP 6 required.
No pretreatment. Maximum total system thickness:
4 mil.

_____________________________________________________________________________

Galvanized metal. FS TT-P-19 FS TT-P-19 FS TT-P-19
_________________________________________

FS TT-E-2784 FS TT-E-2784
_____________________________________________________________________________
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Aluminum FS TT-P-645 FS TT-E-489 FS TT-E-489
aluminum-alloy, ___________________________________________________________
and other non-
ferrous metal FS TT-P-19 FS TT-P-19 FS TT-P-19
(non-galvanized) _________________________________________

FS TT-E-2784 FS TT-E-2784

_____________________________________________________________________________

INTERIOR PAINTING SCHEDULE

Surface First Coat Second Coat Third Coat
_________ _____________ _____________ _____________

_____________________________________________________________________________

Plaster, gypsum CID A-A-2340 CID A-A-2246 None
board, concrete,
and concrete masonry ------------------or-------------------
units not requiring
a smooth finish, CID A-A-2247 None
unless otherwise specified ------------------or-------------------

CID A-A-2248 None
_____________________________________________________________________________

Concrete masonry CID A-A-1500 CID A-A-2340 CID A-A-2246
units requiring
a smooth finish --------or--------

CID A-A-2247

--------or--------

CID A-A-2248
_____________________________________________________________________________

Concrete masonry CID A-A-1500 CID A-A-2340 FS TT-E-2784
units in
food-preparation,
food-serving,
restrooms and laundry
areas, unless
otherwise specified
_____________________________________________________________________________

Plaster and gypsum CID A-A-2340 FS TT-E-2784 None
board: in food-preparation,
food-serving, restrooms
and laundry areas,
unless otherwise
specified.
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_____________________________________________________________________________

Concrete masonry CID A-A-1500 CID A-A-2340 CID A-A-2246
units, plaster, and
gypsum board: --------or--------
walls in heavy
traffic areas CID A-A-2247
_____________________________________________________________________________

Hardboard. CID A-A-2340 CID A-A-2246 CID A-A-2246

------------------or-------------------

CID A-A-2247 CID A-A-2247

------------------or-------------------

CID A-A-2248 CID A-A-2248
_____________________________________________________________________________

Ferrous metal FS TT-P-645 FS TT-E-2784 FS TT-E-2784
Unless
Otherwise ___________________________________________________________
specified.

SSPC Paint 25 FS TT-P-38 FS TT-P-38
_____________________________________________________________________________

Ferrous metal SSPC Paint 26 None None
in concealed
damp spaces
or in
exposed areas
having unpainted
adjacent surfaces
_____________________________________________________________________________

Ferrous metal Two coats of paint as recommended by None
factory-primed the equipment manufacturer
mechanical and
electrical
equipment.
___________________________________________________________________________

Galvanized metal: FS TT-P-19 Two coats of paint to match adjacent areas
_____________________________________________________________________________

Wood: CID A-A-2340 CID A-A-2246 None
unless otherwise ------------------or-------------------
specified.

CID A-A-2247 None
------------------or-------------------

CID A-A-2248 None
_____________________________________________________________________________

Wood: stain and Commercially FS TT-V-121 FS TT-V-121
varnish finishes available stain In addition a fourth coat of

FS TT-V-121
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_________________________________________

FS TT-V-119 FS TT-V-119
In addition a fourth coat of

FS TT-V-119
_________________________________________

CID A-A-2834 CID A-A-2834
In addition a fourth coat of
CID A-A-2834

_____________________________________________________________________________

Wood: floors to CID A-A-2340 FS TT-E-2784 FS TT-E-2784
receive paint
finish.
_____________________________________________________________________________

Wood: floors, FS TT-C-542, FS TT-C-542, None
except gymnasium Type I, Type I,
floors, to receive Class A Class A
stain or natural
finish
_____________________________________________________________________________

Wood: handrails. FS TT-V-121 FS TT-V-121 FS TT-V-121
___________________________________________________________

FS TT-V-119 FS TT-V-119 FS TT-V-119
___________________________________________________________

CID A-A-1546 CID A-A-1546 CID A-A-1546
_____________________________________________________________________________

Wood: natural CID A-A-1546 CID A-A-1546 CID A-A-1546
finish
_____________________________________________________________________________

Metal: Convector Aluminum and ferrous metal:
enclosures, FS TT-P-645 None None
electrical conduit __________________________________________________________
runs, metallic
tubing, uninsulated Galvanized surface: CID A-A-2246 CID A-A-2246
ducts and pipes, FS TT-P-19 ------------------or-------------------
pipe hangers, CID A-A-2247 CID A-A-2247
louvers, grilles, ------------------or-------------------
and air outlets CID A-A-2248 CID A-A-2248
in areas having
painted adjacent
surfaces.
_____________________________________________________________________________

Metal: surfaces SSPC Paint 20 None None
subject to high Type I
temperature, up to
232 degrees C
(450 degrees F
_____________________________________________________________________________
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Metal: surfaces FS TT-P-28 FS TT-P-28 None
subject to
temperature from
232 degrees C to
649 degrees C
(450 degrees F
to 1200 degrees F

NOTE: Commercial blast-cleaning, SSPC SP 6 or better
required. No pretreatment. Maximum total dry film
thickness: 4 mil.

_____________________________________________________________________________

Facing of vapor Two coats of paint to match None
barrier jackets adjacent areas.
of presized or
adhesive finished
cloth over
insulation
on pipes, ducts,
and equipment
_____________________________________________________________________________

Oil-based caulking FS TT-P-38 Same as adjacent areas
compound.
_____________________________________________________________________________

-- End of Section --
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SECTION 15250

THERMAL INSULATION FOR MECHANICAL SYSTEMS

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the government, the manufacturer of
any material supplied will be required to furnish test reports pertaining to
any of the tests necessary to assure compliance with the standard or
standards referenced in this specification.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1996) Stainless and Heat-Resisting Chromium-
Nickel Steel Plate, Sheet, and Strip

ASTM A 580 (1995a) Stainless and Heat-Resisting Steel
Wire

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet and
Plate

ASTM C 195 (1990) Mineral Fiber Thermal Insulating
Cement

ASTM C 449 (1995) Mineral Fiber Hydraulic-Setting
Thermal Insulating and Finishing Cement

ASTM C 533 (1985; R 1990) Calcium Silicate Block and
Pipe Thermal Insulation

ASTM C 534 (1994) Preformed Flexible Elastomeric
Cellular Thermal Insulation in Sheet and
Tubular Form

ASTM C 547 (1995) Mineral Fiber Pipe Insulation

ASTM C 552 (1991) Cellular Glass Thermal Insulation

ASTM C 553 (1992) Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial
Applications

ASTM C 612 (1993) Mineral Fiber Block and Board Thermal
Insulation

ASTM C 647 (1995) Properties and Tests of Mastics and
Coating Finishes for Thermal Insulation

ASTM C 795 (1992) Thermal Insulation for Use in Contact
With Austenitic Stainless Steel
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ASTM C 871 (1995) Test Methods for Chemical Analysis of
Thermal Insulation Materials for Leachable
Chloride, Fluoride, Silicate, and Sodium Ions

ASTM C 916 (1985; Rev 1990) Adhesives for Duct Thermal
Insulation

ASTM C 920 (1994) Elastomeric Joint Sealants

ASTM C 921 (1989 R; 1996) Determining the Properties of
Jacketing Materials for Thermal Insulation

ASTM C 1126 (1989; R 1994) Specification for faced or
Unfaced Rigid Cellular Phenolic Thermal
Insulation

ASTM D 3278 (1989) Test Methods for Flash Point of
Liquids by Setaflash Closed-Cup Apparatus

ASTM E 84 (1996a) Surface Burning Characteristics of
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of Materials

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-69 (1996) Pipe Hangers and Supports - Selection
and Application

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)

MICA-01 (1993) National Commercial & Industrial
Insulation Standards

1.2 SYSTEM DESCRIPTION

Field-applied insulation and accessories on mechanical systems shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equipment to be insulated. Insulation of heat distribution systems
and chilled water systems outside of buildings shall be as specified in
Section 02695 PREAPPROVED UNDERGROUND HEAT DISTRIBUTION SYSTEM, Section02696
HEAT DISTRIBUTION SYSTEMS IN CONCRETE TRENCHES, Section 02697 ABOVEGROUND
HEAT DISTRIBUTION SYSTEM, and Section 02698 PREFABRICATED UNDERGROUND
HEATING/COOLING DISTRIBUTION SYSTEM. Field applied insulation materials
required for use on Government-furnished items as listed in the SPECIAL
CONTRACT REQUIREMENTS shall be furnished and installed by the Contractor.

1.3 GENERAL QUALITY CONTROL

1.3.1 Standard Products

Materials shall be the standard products of manufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate items
that have been in satisfactory use for at least 2 years prior to bid
opening.
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1.3.2 Installer's Qualifications

Qualified installers shall have successfully completed three or more similar
type jobs within the last 5 years.

1.3.3 Surface Burning Characteristics

Unless otherwise specified, insulation not covered with a jacket shall have
a flame spread rating no higher than 75 and a smoke developed rating no
higher than 150. The outside surface of insulation systems which are
located in air plenums, in ceiling spaces, and in attic spaces shall have a
flame spread rating no higher than 25 and a smoke developed rating no higher
than 50. Insulation materials located exterior to the building perimeter
are not required to be fire-rated. Flame spread and smoke developed ratings
shall be determined by ASTM E 84. Insulation shall be tested in the same
density and installed thickness as the material that shall be used in the
actual construction. Jackets shall comply with the flame spread and smoke
developed ratings of 25/50 as determined by ASTM E 84.

1.3.4 Identification of Materials

Packages or standard containers of insulation, jacket material, cements,
adhesives, and coatings delivered for use, and samples required for approval
shall have manufacturer's stamp or label attached giving the name of the
manufacturer and brand, and a description of the material.

1.4 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-14 Samples

Thermal Insulation Materials; GA.

A complete list of materials, including manufacturer's descriptive technical
literature, performance data, catalog cuts, and installation instructions.
The product number, k-value, thickness and furnished accessories for each
mechanical system requiring insulation shall be included. Materials
furnished under this section of the specification shall be submitted at one
time.

1.5 STORAGE

Materials shall be delivered in the manufacturer's unopened containers.
Materials delivered and placed in storage shall be provided with protection
from weather, humidity, dirt, dust and other contaminants by the Contractor.
Insulation material and supplies that become dirty, dusty, wet, or otherwise
contaminated may be rejected by the Contracting Officer.
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2 PRODUCTS

2.1 GENERAL MATERIALS

Materials shall be compatible and shall not contribute to corrosion, soften,
or otherwise attack surfaces to which applied in either the wet or dry
state. Materials to be used on stainless steel surfaces shall meet ASTM C
795 requirements. Materials shall be asbestos free and conform to the
following:

2.1.1 Adhesives

2.1.1.1 Acoustical Lining Insulation Adhesive

Acoustical Lining Insulation shall not be applied.

2.1.1.2 Mineral Fiber Insulation Cement

Cement shall be in accordance with ASTM C 195.

2.1.1.3 Lagging Adhesive

Lagging adhesives shall be nonflammable and fire-resistant and shall have
flame spread and smoke developed ratings of 25/50 when measured in
accordance with ASTM E 84. Adhesives shall be either the Class 1 or Class 2
type as defined here. Class 1 adhesive shall be suitable for bonding
fibrous glass cloth to faced and unfaced fibrous glass insulation board; for
bonding cotton brattice cloth to faced and unfaced fibrous glass insulation
board; for sealing edges of and bounding fibrous glass tape to joints of
fibrous glass board; or for bonding lagging cloth to thermal insulation.
Class 2 adhesive shall be pigmented white and be suitable for attaching
fibrous glass insulation to metal surfaces. Lagging adhesives shall be
applied in strict accordance with the manufacturer's recommendations.

2.1.2 Contact Adhesive

Adhesive may be dispersed in a nonhalogenated organic solvent with a low
flash point (flash point less than minus 25 degrees F when tested in
accordance with ASTM D 3278) or, dispersed in a nonflammable organic solvent
which shall not have a fire point below 200 degrees F. The adhesive shall
not adversely affect, initially or in service, the insulation to which it is
applied, nor shall it cause any corrosive effect on metal to which it is
applied. Any solvent dispersing medium or volatile component of the
adhesive shall have no objectionable odor and shall not contain any benzene
or carbon tetrachloride. The dried adhesive shall not omit nauseous,
irritating, or toxic volatile matters or aerosols when the adhesive is
heated to any temperature up to 212 degrees F. The adhesive shall be
nonflammable and fire resistant.

2.1.3 Caulking

ASTM C 920, Type S, Grade NS, Class 25, Use A.

2.1.4 Corner Angles

Nominal 0.016-inch aluminum 1 x 1 inch with factory applied kraft backing.
Aluminum shall be ASTM B 209, Alloy 3003, 3105, or 5005.
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2.1.6 Fibrous Glass Cloth and Glass Tape

Fibrous glass cloth and glass tape shall have flame spread and smoke
developed ratings of no greater than 25/50 when measured in accordance with
ASTM E 84. Fibrous glass cloth and tape; 20 x 20 maximum size mesh. Tape
shall be a 4-inch wide roll. Class 3 tape shall be 4.5 ounces per square
yard.

2.1.7 Staples

Outward clinching type shall be used where needed.

2.1.8 Jackets

ASTM C 921, Type I, maximum moisture vapor transmission 0.02 perms, minimum
puncture resistance 50 Beach units on all surfaces except concealed
ductwork, where a minimum puncture resistance of 25 Beach units is
acceptable. Minimum tensile strength, 35 pound/inch width. ASTM C 921,
Type II, minimum puncture resistance 25 Beach units, tensile strength
minimum 20 pound/inch width. Jackets used on insulation exposed in finished
areas shall have white finish suitable for painting without sizing.

2.1.8.1 White Vapor Retarder ASJ (All Service Jacket)

For use on hot/cold pipes, ducts, or equipment. Vapor retarder jackets used
on insulation exposed in finished areas shall have white finish suitable for
painting without sizing.

2.1.8.2 Aluminum Jackets

Aluminum jackets shall be corrugated, embossed or smooth sheets, 0.016-inch
nominal thickness; ASTM B 209, Temper H14, Temper H16, Alloy 3003, 5005, or
3105 with factory applied moisture retarder. Corrugated aluminum jacket
shall not be used outdoors. Aluminum jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wide for pipe under 12 inch
diameter and 3/4 inch wide for pipe over 12 inch diameter. Aluminum jacket
circumferential seam bands shall be 2 x 0.016-inch aluminum matching jacket
material. Bands for insulation below ground shall be 3/4 x 0.020 inch)
thick stainless steel, or fiberglass reinforced tape. The jacket may, at
the option of the Contractor, be provided with a factory-fabricated
Pittsburg or "Z" type longitudinal joint. When the "Z" joint is used, the
bands at the circumferential joints shall be designed by the manufacturer to
seal the joints and hold the jacket in place.

2.1.8.3 Polyvinyl Chloride (PVC) Jackets

Polyvinyl chloride (PVC) jacket and fitting covers shall have high impact
strength, UV resistant rating or treatment and moderate chemical resistance
with minimum thickness 0.030 inch. Insulation under PVC jacket shall meet
jacket manufacturer's written recommendations.

2.1.9 Vapor Retarder Coating

The vapor retarder coating shall be fire and water-resistant and
appropriately selected for either outdoor or indoor service. Color shall be
white. The water vapor permeance of the compound shall not exceed 0.05 perm



15250 - 6

and shall be determined according to procedure B of ASTM E 96 utilizing
apparatus described in ASTM E 96. The coating shall be a nonflammable, fire
resistant type. The flash point of the compound shall not be less than 80
degrees F and shall be determined in accordance with ASTM D 3278. All other
application and service properties shall be in accordance with ASTM C 647.

2.1.10 Wire

Soft annealed ASTM A 580 Type 302, 304 or 316 stainless steel, 16 or 18
gauge.

2.2 PIPE INSULATION MATERIALS

Pipe insulation materials shall be as follows:

2.2.1 Aboveground Cold Pipeline

Insulation for minus 30 degrees to Plus 60 degrees F shall be as follows:

2.2.1.1 Cellular Glass

ASTM C 552, Type II, and Type III.

2.2.1.2 Flexible Cellular Insulation

ASTM C 534, Type I or II. Type II shall have vapor retarder skin on both
sides of the insulation.

2.2.1.3 Phenolic Insulation

ASTM C 1126, Type III. A maximum allowable leachable chloride content shall
comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.2.2.1 Mineral Fiber

ASTM C 547, Class 1 or Class 2 as required for the operating temperature
range.

2.2.2.3 Cellular Glass

ASTM C 552, Type II and Type III.

2.2.2.4 Flexible Cellular Insulation

ASTM C 534, Type I or II to 200 degrees F service.

2.2.2.5 Phenolic Insulation

ASTM C 1126 Type III to 250 F service. A maximum allowable leachable
chloride content shall comply with ASTM C 795 when tested in accordance with
ASTM C 871.

2.3 DUCT INSULATION MATERIALS

Duct insulation materials shall be as follows:

ASTM C 553, Type I, Class B-2.
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2.3.3 Cellular Glass

ASTM C 552, Type I.

2.3.4 Phenolic Foam

ASTM C 1126 Type II. A maximum allowable leachable chloride content shall
comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.3.5 Flexible Cellular

ASTM C 534 Type II.

2.4 EQUIPMENT INSULATION MATERIALS

Equipment insulation materials shall be as follows:

2.4.1.1 Cellular Glass

ASTM C 552, Type I, Type III, or Type IV as required.

2.4.1.2 Flexible Cellular Insulation

ASTM C 534, Type II.

2.4.1.3 Phenolic Foam

ASTM C 1126 Type II. A maximum allowable leachable chloride content shall
comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.4.2 Hot Equipment Insulation

For temperatures above 60 degrees F.

2.4.2.4 Cellular Glass

ASTM C 552, Type I, Type III, or Type IV as required.

2.4.2.5 Flexible Cellular Insulation

ASTM C 534, Type II, to 200 degrees F.

2.4.2.6 Phenolic Foam

ASTM C 1126 Type II to 250 degrees F. A maximum allowable leachable
chloride content shall comply with ASTM C 795 when tested in accordance with
ASTM C 871.

3 EXECUTION

3.1 APPLICATION - GENERAL

3.1.1 Installation

Except as otherwise specified, material shall be installed in accordance
with the manufacturers written instructions. Insulation materials shall not



15250 - 8

be applied until tests specified in other sections of this specification are
completed. Material such as rust, scale, dirt and moisture shall be removed
from surfaces to receive insulation. Insulation shall be kept clean and
dry. Insulation shall not be removed from its shipping containers until the
day it is ready to use and shall be returned to like containers or equally
protected from dirt and moisture at the end of each workday. Insulation
that becomes dirty shall be thoroughly cleaned prior to use. If insulation
becomes wet or if aforementioned cleaning does not restore the surfaces to
like new condition, the insulation will be rejected, and shall be
immediately removed from the jobsite. Joints shall be staggered on multi
layer insulation. Mineral fiber thermal insulating cement shall be mixed
with demineralized water when used on stainless steel surfaces. Insulation,
jacketing and accessories shall be installed in accordance with MICA-01
standard plates except where modified herein or on the drawings.

3.1.2 Fire stopping

Where pipes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
Fire stopping materials as specified in Section 07270 FIRE STOPPING.

3.1.4 Flexible Cellular Insulation

Flexible cellular insulation shall be installed with seams and joints sealed
with a contact adhesive. Flexible cellular insulation shall not be used on
surfaces greater than 200 degrees F. Seams shall be staggered when applying
multiple layers of insulation. Insulation exposed to weather and not shown
to have jacketing shall be protected with two coats of UV resistant finish
as recommended by the manufacturer after the adhesive is dry.

3.1.5 Welding

No welding shall be done on piping, duct or equipment without written
approval of the Contracting Officer. The capacitor discharge welding
process may be used for securing metal fasteners to duct.

3.1.6 Pipes/Ducts/Equipment which Require Insulation

Insulation is required, unless stated otherwise, on all pipes, ducts, or
equipment, which operate at or below 60 F and at or above 80 F.

3.2 PIPE INSULATION INSTALLATION

3.2.1 Pipe Insulation

3.2.1.1 General

Pipe insulation shall be installed on aboveground hot and cold pipeline
systems as specified below to form a continuous thermal retarder, including
straight runs, fittings and appurtenances unless specified otherwise.
Installation shall be with full-length units of insulation and using a
single cut piece to complete a run. Cut pieces or scraps abutting each
other shall not be used. Pipe insulation shall be omitted on the following:

a. Pipe used solely for fire protection.
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b. Chromium plated pipe to plumbing fixtures. However, fixtures for
use by the physically handicapped shall have the hot water supply
and drain, including the trap, insulated where exposed.

c. Sanitary drain lines.

d. Unions in pipe above 60 degrees F.

e. Check valves in pipe above 60 degrees F.

3.2.1.2 Pipes Passing Through Sleeves

a. Pipe insulation shall be continuous through the sleeve.

b. An aluminum jacket with factory applied moisture retarder shall be
provided over the insulation wherever penetrations require sealing.

c. Where penetrating interior walls, the aluminum jacket shall extend
2 inches beyond either side of the wall and shall be secured on
each end with a band.

d. Where penetrating floors, the aluminum jacket shall extend from a
point below the backup material to a point 10 inches above the
floor with one band at the floor and one not more than 1 inch from
the end of the aluminum jacket.

e. Where penetrating waterproofed floors, the aluminum jacket shall
extend from below the backup material to a point 2 inches above the
flashing with a band 1 inch from the end of the aluminum jacket.

f. Where penetrating exterior walls, the aluminum jacket required for
pipe exposed to weather shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall.

g. Where penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
sealed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior
insulation. The exterior aluminum jacket shall extend 2 inches
down beyond the end of the insulation to form a counter flashing.
The flashing and counter flashing shall be sealed underneath with
caulking.

h. In high abuse areas such as janitor closets and traffic areas in
equipment rooms, kitchens, and mechanical rooms, aluminum jackets
shall be utilized. Pipe insulation to the 5-ft level shall be
protected.

3.2.1.3 Pipes Passing Through Hangers

a. Insulation, whether hot or cold application, shall be continuous
through hangers. All horizontal pipes 2 inches and smaller shall
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
Whenever insulation shows signs of being compressed, or when the
insulation or jacket shows visible signs of distortion at or near
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the support shield, insulation inserts as specified below for
piping larger than 2 inches shall be installed.

b. Horizontal pipes larger than 2 inches at 60 degrees F and above
shall be supported on hangers in accordance with MSS SP-69, and
Section15400 PLUMBING, GENERAL PURPOSE.

c. Horizontal pipes larger than 2 inches below 60 degrees F shall be
supported on hangers with the addition of a Type 40 protection
shield in accordance with MSS SP-69. An insulation insert of
cellular glass or calcium silicate shall be installed above each
shield. The insert shall cover not less than the bottom 180-degree
arc of the pipe. Inserts shall be the same thickness as the
insulation, and shall extend 2 inches on each end beyond the
protection shield. When insulation inserts are required per the
above, and the insulation thickness is less than 1 inch, wooden or
cork dowels or blocks may be installed between the pipe and the
shield to prevent the weight of the pipe from crushing the
insulation as an option to installing insulation inserts. The
insulation jacket shall be continuous over the wooden dowel, wooden
block, or insulation insert.

d. Vertical pipes shall be supported with either Type 8 or Type 42
riser clamps with the addition of two Type 40-protection shields in
accordance with MSS SP-69 covering the 360-degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
insert shall cover the 360-degree arc of the pipe. Inserts shall
be the same thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. When insulation inserts
are required per the above, and the insulation thickness is less
than 1 inch, wooden or cork dowels or blocks may be installed
between the pipe and the shield to prevent the hanger from crushing
the insulation as an option instead of installing insulation
inserts. The insulation jacket shall be continuous over the wooden
dowel, wooden block, or insulation insert. The vertical weight of
the pipe shall be supported with hangers located in a horizontal
section of the pipe. When the pipe riser is longer than 30 feet,
the weight of the pipe shall be additionally supported with hangers
in the vertical run of the pipe which are directly clamped to the
pipe, penetrating the pipe insulation. These hangers shall be
insulated and the insulation jacket sealed as indicated herein for
anchors in a similar service.

e. Inserts shall be covered with a jacket material of the same
appearance and quality as the adjoining pipe insulation jacket,
shall overlap the adjoining pipe jacket 1-1/2 inches, and shall be
sealed as required for the pipe jacket. The jacket material used
to cover inserts in flexible cellular insulation shall conform to
ASTM C 921, Type 1, and is allowed to be of a different material
than the adjoining insulation material.

3.2.1.5 Flexible Cellular Pipe Insulation

Flexible cellular pipe insulation shall be tubular form for pipe sizes 6
inches and less. Type II sheet insulation used on pipes larger than 6
inches shall not be stretched around the pipe. On pipes larger than 12
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inches, adhere insulation directly to the pipe on the lower 1/3 of the pipe.
Seams shall be staggered when applying multiple layers of insulation. Sweat
fittings shall be insulated with miter-cut pieces the same size as on
adjacent piping. Screwed fittings shall be insulated with sleeved fitting
covers fabricated from miter-cut pieces and shall be overlapped and sealed
to the adjacent pipe insulation.

3.2.2 Aboveground Cold Pipelines

The following shall be included for aboveground cold pipelines minus 30
degrees to plus 60 degrees F:

a. Air conditioner condensate drains.

3.2.2.1 Insulation Thickness

Insulation thickness for cold pipelines shall be determined using Table I.

Table I - Cold Piping Insulation Thickness
Pipe Size (inches)

Runouts 1 in 1.25 - 2.5 - 5 - 8 in
Type of up to & 2 in 4 in 6 in &
Service Material 2 in* less larger
_____________________________________________________________________________

Refrigerant CG 1.5 1.5 1.5 1.5 1.5
Suction FC 1.0 1.0 1.0 1.0 1.0
piping PF 1.0 1.0 1.0 1.0 1.0

Exposed FC 0.5 0.5 0.5 0.5 3/4 3/4
Lavatory MF 0.5 1.0 1.0 1.5 1.5 1.5
drains exposed
domestic water
piping &
drains to
areas for
handicap
personnel

Air FC 3/8 0.5 0.5 N/A N/A
Conditioning PF 3/8 3/8 3/8 N/A N/A
condensate
drain located
inside building

*When runouts to terminal units exceed 12 feet, the entire length of runout
shall be insulated like main feed pipe.

LEGEND:

PF - Phenolic Foam
CG - Cellular Glass
CS - Calcium Silicate
MF - Mineral Fiber
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FC - Flexible Cellular

3.2.2.2 Jacket for Fibrous, Cellular Glass, and Phenolic Foam Insulated Pipe

Insulation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. Insulation inside the building shown
to be protected with an aluminum jacket shall have the insulation and vapor
retarder jacket installed as specified herein. The aluminum jacket shall be
installed as specified for piping exposed to weather, except sealing of the
laps of the aluminum jacket is not required. In high abuse areas such as
janitor closets and traffic areas in equipment rooms, kitchens, and
mechanical rooms, aluminum jackets shall be utilized. Pipe insulation to
the 5-ft level will be protected.

3.2.2.3 Insulation for Straight Runs (Fibrous, Cellular Glass and Phenolic
Foam)

a. Insulation shall be applied to the pipe with joints tightly butted.
The ends of fibrous insulation shall be sealed off with vapor
retarder coating at intervals not to exceed 15 feet.

b. Longitudinal laps of the jacket material shall overlap not less
than 1-1/2 inches. Butt strips 3 inches wide shall be provided for
circumferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4-inch centers if not factory self-sealing.

d. Factory self-sealing lap systems may be used when the ambient
temperature is between 40 degrees and 120 degrees F during
installation. The lap system shall be installed in accordance with
manufacturer's recommendations. Stapler shall be used only if
specifically recommended by the manufacturer. Where gaps occur,
the section shall be replaced or the gap repaired by applying
adhesive under the lap and then stapling.

e. All Staples, including those used to repair factory self-seal lap
systems, shall be coated with a vapor retarder coating. All seams,
except those on factory self-seal systems shall be coated with
vapor retarder coating.

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing it
with adhesive, stapling, and coating with vapor retarder coating.
The patch shall extend not less than 1-1/2 inches past the break.

g. At penetrations such as thermometers, the voids in the insulation
shall be filled and sealed with vapor retarder coating.

3.2.2.4 Insulation for Fittings and Accessories

a. Pipe insulation shall have ends thoroughly coated with a vapor
retarder coating not less than 6 inches from each flange, union,
valve, anchor, or fitting in all directions.

b. Precut, preformed insulation for placement over fittings, flanges,
unions, valves, anchors, and mechanical couplings shall be used.
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Precut, preformed insulation shall exhibit the same properties as
the adjoining pipe insulation. Where precut/preformed is
unavailable, rigid preformed pipe insulation sections may be
segmented into the shape required. Insulation of the same
thickness and conductivity as the adjoining pipe insulation shall
be used. If nesting size insulation is used, the insulation should
be overlapped 2 inches or one pipe diameter. Loose fill mineral
fiber or insulating cement shall be used to fill the voids. Elbows
insulated using segments shall not have less than 3 segments per
elbow.

c. Upon completion of installation of insulation on flanges, unions,
valves, anchors, fittings and accessories, terminations and
insulation not protected by factory vapor retarder jackets or PVC
fitting covers shall be protected with two coats of vapor retarder
coating with a minimum total thickness of 1/16 inch, applied with
glass tape embedded between coats. Tape seams shall overlap 1
inch. The coating shall extend out onto the adjoining pipe
insulation 2 inches.

d. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not less than 6
inches from the insulation surface.

e. Flexible connections at pumps and other equipment shall be
insulated with « inch flexible cellular insulation, unless
otherwise indicated.

f. Insulation shall be marked showing the location of unions,
strainers, and check valves.

3.2.2.5 Optional PVC Fitting Covers

At the option of the Contractor, premolded, one or two piece PVC fitting
covers may be used in lieu of the vapor retarder and embedded glass tape.
Factory premolded insulation segments shall be used under the fitting covers
for elbows. Insulation segments shall be the same thickness as adjoining
pipe insulation and the insulation shall be protected with one coat of vapor
retarder coating under the PVC cover. The covers shall be secured by PVC
vapor retarder tape, adhesive, seal-welding or with tacks made for securing
PVC covers. Seams in the cover, and tacks and laps to adjoining pipe
insulation jacket, shall be sealed with vapor retarder tape to ensure that
the assembly has a continuous vapor seal.

3.3 DUCT INSULATION INSTALLATION

Corner angles shall be installed on external corners of insulation on
ductwork in exposed finished spaces before covering with jacket. Duct
insulation shall be omitted on exposed supply and return ducts in air-
conditioned spaces unless otherwise shown. Air conditioned spaces shall be
defined as those spaces directly supplied with cooled conditioned air (or
provided with a cooling device such as a fan-coil unit) and heated
conditioned air (or provided with a heating device such as a unit heater,
radiator or convector).
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3.3.1 Duct Insulation Thickness

Duct insulation thickness shall be in accordance with Table III.
Table III - Minimum Duct Insulation (inches)

_____________________________________________________________________________

Cold Air Ducts 3.0
Relief Ducts 2.0
Fresh Air Intake Ducts 2.0

Warm Air Ducts 3.0
Relief Ducts 2.0
Fresh Air Intake Ducts 2.0

3.3.2 Insulation and Vapor Retarder for Cold Air Duct

Insulation and vapor retarder for cold air duct below 60 degrees F: Ducts
and associated equipment shall be insulated to a thickness which is in
accordance with Table III. The following shall be insulated:

a. Supply ducts.

b. Return air ducts.

c. Plenums.

d. Ducts exposed to weather.

Insulation for rectangular ducts shall be flexible type where concealed,
minimum density 3/4 pcf and rigid type where exposed, minimum density 3 pcf.
Insulation for round/oval ducts shall be flexible type, minimum density 3/4
pcf with a factory Type I jacket; or, a semi rigid board, minimum density 3
pcf, formed or fabricated to a tight fit, edges beveled and joints tightly
butted and staggered, with a factory applied Type I all service jacket.
Insulation for exposed ducts shall be provided with either a white,
paintable, factory-applied Type I jacket or a vapor retarder jacket coating
finish as specified. Fibrous and cellular glass insulation on concealed
duct shall be provided with a factory-applied Type I vapor retarder jacket.
The total dry film thickness shall be approximately 1/16 inch. Duct
insulation shall be continuous through sleeves and prepared openings except
fire wall penetrations. Duct insulation terminating at fire dampers, shall
be continuous over the damper collar and retaining angle of fire dampers,
which are exposed to unconditioned air and which may be prone to condensate
formation. Duct insulation and vapor retarder shall cover the collar, neck,
and any uninsulated surfaces of diffusers, registers and grills. Vapor
retarder materials shall be applied to form a complete unbroken vapor seal
over the insulation.

3.3.2.1 Installation on Concealed Duct

a. For rectangular, oval or round ducts, insulation shall be attached
by applying Class 2 adhesive around the entire perimeter of the
duct in 6-inch wide strips on 12-inch centers.
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b. For rectangular and oval ducts, 24 inches and larger insulation
shall be additionally secured to bottom of ducts by the use of
mechanical fasteners. Fasteners shall be spaced on 18-inch centers
and not more than 18 inches from duct corners.

c. For rectangular, oval and round ducts, mechanical fasteners shall
be provided on sides of duct risers for all duct sizes. Fasteners
shall be spaced on 18-inch centers and not more than 18 inches from
duct corners.

d. Insulation shall be impaled on the mechanical fasteners where used
and shall be pressed thoroughly into the adhesive. Care shall be
taken to ensure vapor retarder jacket joints overlap 2 inches. The
insulation shall not be compressed to a thickness less than that
specified. Insulation shall be carried over standing seams and
trapeze-type duct hangers.

e. Self-locking washers shall be installed where mechanical fasteners
are used. The pin shall be trimmed back and bent over.

f. Jacket overlaps shall be secured under the overlap with Class 2
adhesive and stapled on 4-inch centers. Staples and seams shall be
coated with a brush coat of vapor retarder coating.

g. Breaks in the jacket material shall be covered with patches of the
same material as the vapor retarder. The patches shall extend not
less than 2 inches beyond the break or penetration in all
directions and shall be secured with Class 2 adhesive and staples.
Staples and joints shall be sealed with a brush coat of vapor
retarder coating.

h. At jacket penetrations such as hangers thermometers and damper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating.

i. Insulation terminations and pin punctures shall be sealed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uninsulated
surface 2 inches. Pin puncture coatings shall extend 2 inches from
the puncture in all directions.

j. Where insulation standoff brackets occur, insulation shall be
extended under the bracket and the jacket terminated at the
bracket.

3.3.2.2 Installation on Exposed Duct Work

a. For rectangular ducts, rigid insulation shall be secured to the
duct by mechanical fasteners on all four sides of the duct, spaced
not more than 12 inches apart and not more than 3 inches from the
edges of the insulation joints. A minimum of two rows of fasteners
shall be provided for each side of duct 12 inches and larger. One
row shall be provided for each side of duct less than 12 inches.

b. Duct insulation shall be formed with minimum jacket seams. Each
piece of rigid insulation shall be fastened to the duct using
mechanical fasteners. When the height of projections is less than
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the insulation thickness, insulation shall be brought up to
standing seams, reinforcing, and other vertical projections and
shall not be carried over. Vapor retarder jacket shall be
continuous across seams, reinforcing, and projections. When height
of projections is greater than the insulation thickness, insulation
and jacket shall be carried over.

c. Insulation shall be impaled on the fasteners; self-locking washers
shall be installed and the pin trimmed and bent over.

d. Joints in the insulation jacket shall be sealed with a 4-inch wide
strip of the same material as the vapor retarder jacket. The strip
shall be secured with Class 2 adhesive and stapled. Staples and
seams shall be sealed with a brush coat of vapor retarder coating.

e. Breaks and ribs or standing seam penetrations in the jacket
material shall be covered with a patch of the same material as the
jacket. Patches shall extend not less than 2 inches beyond the
break or penetration and shall be secured with Class 2 adhesive and
stapled. Staples and joints shall be sealed with a brush coat of
vapor retarder coating.

f. At jacket penetrations such as hangers, thermometers, and damper
operating rods, the voids in the insulation shall be filled and the
penetrations sealed with a brush coat of vapor retarder coating.

g. Insulation terminations and pin punctures shall be sealed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uninsulated
surface 2 inches. Pin puncture coatings shall extend 2 inches from
the puncture in all directions.

h. Oval and round ducts, flexible type, shall be insulated with
factory Type I jacket insulation with minimum density of 3/4 pcf
attached by applying Class 2 adhesive around the entire perimeter
of the duct in 6 inch wide stripe on 12 inch centers.

3.3.4 Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose below and above 60 degrees F, ducts
shall be insulated as specified for cold air duct.

3.3.6 Duct Test Holes

After duct systems have been tested, adjusted, and balanced, breaks in the
insulation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired.

3.3.7 Duct Exposed to Weather

3.3.7.1 Installation

Ducts exposed to weather shall be insulated and finished as specified for
the applicable service for exposed duct inside the building. After the
above is accomplished, the insulation shall then be further finished as
detailed in the following subparagraphs.
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3.3.7.2 Round Duct

Aluminum jacket with factory applied moisture retarder shall be applied with
the joints lapped not less than 3 inches and secured with bands located at
circumferential laps and at not more than 12 inch intervals throughout.
Horizontal joints shall lap down to shed water and located at 4 or 8 o'clock
position. Joints shall be sealed with caulking to prevent moisture
penetration. Where jacketing abuts an uninsulated surface, joints shall be
sealed with caulking.

3.3.7.3 Fittings

Fittings and other irregular shapes shall be finished as specified for
rectangular ducts.

3.3.7.4 Rectangular Ducts

Two coats of weatherproof mastic shall be applied to the entire surface with
a layer of glass cloth embedded between coats. Glass cloth overlaps at
joints and adjoining surfaces shall be not less than 2 inches. Each coat of
weatherproof mastic shall be 1/16-inch minimum thickness. The top of the
exterior ductwork shall be built up with insulation in such a manner as to
ensure a positive drain of any rainwater which may appear. The minimum
pitch of the built up section shall be in accordance with the recommendation
of the manufacturer of the vapor retarder/weatherproof mastic. Care should
be taken in the construction of the built up section so that no low areas
appear; this shall ensure no "pooling" of water on the vapor retarder which
leads to premature degradation of the retarder and subsequent deterioration
of the insulation.

3.4 EQUIPMENT INSULATION INSTALLATION

3.4.1 General

Removable insulation sections shall be provided to cover parts of equipment
which must be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equipment insulation shall be omitted
on the following:

a. Handholes.

b. ASME stamps.

c. Manufacturer's nameplates.

3.4.2 Insulation for Cold Equipment

Cold equipment below 60 degrees F: Insulation shall be furnished on
equipment handling media below 60 degrees F including the following:

a. Air handling equipment parts that are not factory insulated.

3.4.2.1 Insulation Type

Insulation shall be suitable for the temperature encountered. Thicknesses
shall be as follows:
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a. Equipment Handling Media Between 35 and 60 degrees F: 2 inch thick
cellular glass, 1-1/2 inch thick flexible cellular, or 1 inch thick
phenolic foam.

b. Equipment Handling Media Between 0 degree F and 34 degrees F: 3-
1/2 inch thick cellular glass, 2-1/2 inch flexible cellular, or 1-
1/2 inch thick phenolic foam.

c. Equipment Handling Media Between minus 30 degrees F and 1 degree F:
4 inch thick cellular glass 3 inch thick flexible cellular, or 1-
1/2 inch thick phenolic foam.

c. 3.4.2.3 Other Equipment

a. Insulation shall be formed or fabricated to fit the equipment. To
ensure a tight fit on round equipment, edges shall be beveled and
joints shall be tightly butted and staggered.

b. Insulation shall be secured in place with bands or wires at
intervals as recommended by the manufacturer but not more than 12
inch centers except flexible cellular which shall be adhered.
Insulation corners shall be protected under wires and bands with
suitable corner angles.

c. Cellular glass and phenolic foam insulation shall be set in a
coating of bedding compound, and joints shall be sealed with
bedding compound as recommended by the manufacturer. Mineral fiber
insulation joints shall be filled with finishing cement.

d. e. Exposed insulation corners shall be protected with corner
angles.

f. Insulation on equipment with ribs shall be applied over 6 x 6
inches by 12 gauge welded wire fabric which has been cinched in
place, or if approved by the Contracting Officer, spot-welded to
the equipment over the ribs. Insulation shall be secured to the
fabric with J-hooks and 2 x 2 inches washers or shall be securely
banded or wired in place on 12-inch centers.

3.4.2.4 Vapor Retarder

Upon completion of installation of insulation, penetrations shall be
caulked. Two coats of vapor retarder coating shall be applied over
insulation, including removable sections, with a layer of glass cloth
embedded between the coats. The total dry thickness of the finish shall be
1/16 inch. Caulking shall be applied to parting line between equipment and
removable section insulation.

Equipment handling dual temperature media shall be insulated as specified
for cold equipment.
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3.4.5 Equipment Exposed to Weather

3.4.5.1 Installation

Equipment exposed to weather shall be insulated and finished in accordance
with the requirements for ducts exposed to weather in paragraph DUCT
INSULATION INSTALLATION.

3.4.5.2 Optional Panels

At the option of the Contractor, prefabricated metal insulation panels may
be used in lieu of the insulation and finish previously specified. Thermal
performance shall be equal to or better than that specified for field
applied insulation. Panels shall be the standard catalog product of a
manufacturer of metal insulation panels. Fastenings, flashing, and support
system shall conform to published recommendations of the manufacturer for
weatherproof installation that shall prevent moisture from entering the
insulation. Panels shall be designed to accommodate thermal expansion and
to support a 250-pound walking load without permanent deformation or
permanent damage to the insulation. Exterior metal cover sheet shall be
aluminum and exposed fastenings shall be stainless steel or aluminum.

-- End of Section --
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SECTION 15331

DRY PIPE SPRINKLER SYSTEM, FIRE PROTECTION

1 GENERAL

1.1 REFERENCES

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Dipped,
Zinc Coated Welded and Seamless

ASTM A 135 (1993) Electric-Resistance-Welded Steel Pipe

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts and
Nuts

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 795 (1995) Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel Pipe
for Fire Protection Use

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B16.1 (1989) Cast Iron Pipe Flanges and Flanged
Fittings

ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME B16.4 (1992) Cast Iron Threaded Fittings

ASME B16.9 (1993) Factory-Made Wrought Steel Buttwelding
Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Welding and
Threaded

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe
Flanges

ASME B18.2.1 (1981; Supple 1991; R 1992) Square and Hex
Bolts and Screws (Inch Series)

ASME B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch
Series)
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AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1015 (1993) Double Check Backflow Prevention
Assembly

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA-10062JU (1992) Standard Methods for the Examination
of Water and Wastewater

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C104 (1990) Cement-Mortar Lining for Ductile-Iron
Pipe and Fittings for Water

AWWA C110 (1993) Ductile-Iron and Gray-Iron Fittings, 3
In. Through 48 In. (75 mm through 1200 mm),
for Water and Other Liquids

AWWA C111 (1990) Rubber-Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings

AWWA C151 (1991) Ductile-Iron Pipe, Centrifugally Cast,
for Water or Other Liquids

AWWA C203 (1991) Coal-tar Protective Coatings and
Linings for Steel Water Pipelines - Enamel
and Tape - Hot-Applied.

AWWA M20 (1973) Manual: Water Chlorination Principles
and Practices

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825 (1994; Supple 1; Supple II; Supple III)
Approval Guide

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-71 (1990) Cast Iron Swing Check Valves, Flanges
and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 13 (1994) Installation of Sprinkler Systems

NFPA 24 (1995) Installation of Private Fire Service
Mains and Their Appurtenances

NFPA 1963 (1993) Fire Hose Connections



15331 - 3

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES
(NICET)

NICET 1014 (1995) Program Detail Manual for
Certification in the Field of Fire Protection
Engineering Technology (Field Code 003)
Automatic Sprinkler System Layout

UNDERWRITERS LABORATORIES (UL)

UL-01 (1996) Building Materials Directory

UL-04 (1996; Supple) Fire Protection Equipment
Directory

1.2 GENERAL REQUIREMENTS

Dry pipe sprinkler system shall be provided in areas indicated on the
drawings. The sprinkler system shall provide fire sprinkler protection for
the entire area. Except as modified herein, the system shall meet the
requirements of NFPA 13. Gridded dry pipe systems are not permitted. Pipe
sizes which are not indicated on the drawings shall be determined by
hydraulic calculation.

1.2.1 Hydraulic Design

The system shall be hydraulically designed to discharge a minimum density of
0.10 gpm per square foot over the hydraulically most demanding square feet
of floor area. Hydraulic calculations shall be provided in accordance with
the Area\Density Method of \-NFPA 13-\.

1.2.1.1 Hose Demand

An allowance for exterior hose streams of 0 gpm shall be added to the
sprinkler system demand at the point of connection to the existing water
system. Nearby fire hydrant data dated 25 Jun 97 follows. Hydrants 490 and
485, 2 1/2" diameter outlet, pitot pressure is 38 psi, discharge is 1040
gpm, static pressure is 66 psi, residual pressure is 50 psi, available flow
is 1,900 gpm at 20 psi.

1.2.1.2 Basis for Calculations

The design of the system shall be based upon a water supply with a static
pressure of 70 psig, and a flow of 1180 gpm at a residual pressure of 60
psig. Water supply shall be presumed available at the point of connection
to the existing piping. Hydraulic calculations shall be based upon the
Hazen-Williams formula with a "C" value of 120 for galvanized steel piping,
140 for new cement-lined ductile-iron piping, and 100 for existing
underground piping.

1.2.2 Sprinkler Spacing

Sprinklers shall be uniformly spaced on branch lines. Maximum spacing per
sprinkler shall not exceed limits specified in NFPA 13 for ordinary hazard
occupancy.
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1.2.3 System Volume Limitations

When a system piping volume exceeds 500 gallons the dry pipe valve shall be
provided with a quick-opening device. The maximum system capacity
controlled by one dry pipe valve shall not exceed 750 gallons.

1.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. Submittals
related to system configuration, hydraulic calculations, and equipment
selection, including manufacturer's catalog data, working drawings,
connection drawings, control diagrams and certificates shall be submitted
concurrently as a complete package. The package will be reviewed by the
U.S. Army Engineer District Fire Protection Engineer. The following shall
be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Data

Sprinkler System Equipment; GA.

Manufacturer's Catalog Data for each separate piece of equipment proposed
for use in the system. Data shall indicate the name of the manufacturer of
each item of equipment, with data highlighted to indicate model, size,
options, etc. proposed for installation. In addition, a complete equipment
list which includes equipment description, model number and quantity shall
be provided.

Hydraulic Calculations; GA.

Hydraulic calculations, including a drawing showing hydraulic reference
points and pipe segments.

Spare Parts; FIO.

Spare parts data for each different item of material and equipment
specified. The data shall include a complete list of parts and supplies,
with current unit prices and source of supply, and a list of parts
recommended by the manufacturer to be replaced after 1 year and 3 years of
service. A list of special tools and test equipment required for
maintenance and testing of the products supplied by the Contractor shall be
included.

SD-04 Drawings

Sprinkler System Shop Drawings; GA.

Detailed drawings conforming to the requirements established for working
plans as prescribed in NFPA 13. Drawings shall include plan and elevation
views which establish that the equipment will fit the allotted spaces with
clearance for installation and maintenance. Each set of drawings shall
include the following:

a. Descriptive index of drawings in the submittal with drawings listed
in sequence by drawing number. A legend identifying device
symbols, nomenclature, and conventions used.
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b. Floor plans drawn to a scale not less than 1/8"= 1'-0" which clearly
show locations of sprinklers, risers, pipe hangers, seismic
separation assemblies, sway bracing, inspector's test connections,
drains, and other applicable details necessary to clearly describe
the proposed arrangement. Each type of fitting used and the
locations of bushings, reducing couplings, and welded joints shall
be indicated.

c. Actual center-to-center dimensions between sprinklers on branch
lines and between branch lines; from end sprinklers to adjacent
walls; from walls to branch lines; from sprinkler feed mains,
cross-mains and branch lines to finished floor and roof or ceiling.
A detail shall show the dimension from the sprinkler and sprinkler
deflector to the ceiling in finished areas.

d. Longitudinal and transverse building sections showing typical branch
line and cross-main pipe routing as well as elevation of each
typical sprinkler above finished floor.

e. Details of each type of riser assembly; air supply system and
piping; pipe hanger; sway bracing for earthquake protection;
restraint of underground water main at point-of-entry into the
building; and electrical devices and interconnecting wiring.

As-Built Drawings GA.

As-built drawings, no later than 14 working days after completion of the
Final Tests. The sprinkler system shop drawings shall be updated to reflect
as-built conditions after work is completed and shall be submitted on
reproducible full-size mylar film or Bentley MicroStation files.

SD-06 Instructions

Test Procedures; GA.

Proposed test procedures for piping hydrostatic test, trip-tests of dry pipe
valve and alarm test, at least 14 days prior to the start of related
testing.

SD-07 Schedules

Preliminary Tests; GA.

A schedule of preliminary tests, at least 14 days prior to the proposed
start of tests.

Final Test; GA.

Upon successful completion of tests specified in PRELIMINARY TESTS, written
notification shall be given to the Contracting Officer of the date for the
final acceptance test. Notification shall be provided at least 14 days
prior to the proposed start of the final test. Notification shall include a
copy of the Contractor's Material & Test Certificates.

SD-08 Statements

Installer Qualifications; GA.
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Qualifications of the sprinkler installer.

Submittal Preparer's Qualifications; GA.

The name and documentation of certification of the individual who will
prepare the submittals, prior to the submittal of the drawings and hydraulic
calculations.

SD-13 Certificates

Contractor's Material & Test Certificates; GA.

Certificates, as specified in NFPA 13, shall be completed and signed by the
Contractor's Representative performing required tests for both underground
and aboveground piping.

SD-19 Operation and Maintenance Manuals

Sprinkler System FIO.

Manuals shall be in loose-leaf binder format and grouped by technical
sections consisting of manufacturer's standard brochures, schematics,
printed instructions, general operating procedures, and safety precautions.
The manuals shall list routine maintenance procedures, possible breakdowns,
and repairs, and troubleshooting guide. This shall include procedures and
instructions pertaining to frequency of preventive maintenance, inspection,
testing; adjustment, lubrication and cleaning of the entire system as
necessary to minimize corrective maintenance and repair.

1.4 HYDRAULIC CALCULATIONS

Hydraulic calculations shall be as outlined in NFPA 13 except that
calculations shall be performed by computer using software specifically
designed for fire protection system design. Software which uses k-factors
for typical branch lines is not acceptable. Calculations shall be taken
back to the water supply source or to the point where flow test data was
measured. Calculations shall substantiate that the design area indicated is
the hydraulically most demanding. Water supply curves and system
requirements shall be plotted on semi-logarithmic graph paper so as to
present a summary of the complete hydraulic calculations. A summary sheet
listing sprinklers in the design area and their respective hydraulic
reference points, elevations, actual discharge pressures and actual flows
shall be provided. Elevations of hydraulic reference points (nodes) shall
be indicated. Documentation shall identify each pipe individually and the
nodes connected thereto. The diameter, length, flow, velocity, friction
loss, number and type fittings, total friction loss in the pipe, equivalent
pipe length and Hazen-Williams coefficient shall be indicated for each pipe.
A drawing showing hydraulic reference points (nodes) and pipe designations
used in the calculations shall be included and shall be independent of shop
drawings. Calculations determining the volume capacity of the dry pipe
system shall be provided.

1.5 SUBMITTAL PREPARER'S QUALIFICATIONS

The sprinkler system submittals, including as-built drawings, shall be
prepared by an individual who is either a registered professional engineer
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or who is certified as a Technician by National Institute for Certification
in Engineering Technologies (NICET) in the Automatic Sprinkler System Layout
subfield of Fire Protection Engineering Technology in accordance with NICET
1014.

1.6 INSTALLER QUALIFICATIONS

The installer shall be experienced and regularly engaged in the installation
of the type and complexity of system included in this project. A statement
prior to submittal of any other data or drawings, that the proposed
sprinkler system installer is regularly engaged in the installation of the
type and complexity of system included in this project shall be provided.
In addition, data identifying the location of at least 3 systems recently
installed by the proposed installer which are comparable to the system
specified shall be submitted. Contractor shall certify that each system has
performed satisfactorily, in the manner intended, for a period of not less
than 6 months.

1.7 REGULATORY REQUIREMENTS

Compliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendices of such standards, as though
the word "shall" had been substituted for the word "should" wherever it
appears. Applicable material and installation standards referenced in
Appendix A of NFPA 13 and NFPA 24 shall be considered mandatory the same as
if such referenced standards were specifically listed in this specification.
In the event of a conflict between specific provisions of this specification
and applicable NFPA standards, this specification shall govern. All
requirements that exceed the minimum requirements of NFPA 13 shall be
incorporated into the design. Reference to "authority having jurisdiction"
shall be interpreted to mean the Contracting Officer.

1.8 DELIVERY AND STORAGE

Equipment placed in storage shall be stored with protection from the
weather, humidity and temperature variations, dirt and dust or other
contaminants.

2 PRODUCTS

2.1 GENERAL EQUIPMENT REQUIREMENTS

2.1.1 Standard Products

Material and equipment shall be standard products of a manufacturer
regularly engaged in the manufacture of such products and shall essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening.

2.1.2 Requirements for Fire Protection Service

Unless otherwise specified, equipment and materials shall have been tested
by Underwriters Laboratories, Inc. and listed in UL-04 or approved by
Factory Mutual and listed in FM P7825. Where the terms "listed" or
"approved" appear in this specification, such shall mean listed inUL-04 or
FM P7825.
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2.1.3 Nameplates

Major components of equipment shall have the manufacturer's name, address,
type or style, model or serial number, voltage and current rating and
catalog number on a metal plate permanently affixed to the equipment.

2.2 UNDERGROUND PIPING SYSTEMS

2.2.1 Pipe

Piping from a point 6 inches above the floor to a point 5 feet outside the
building wall shall be ductile iron with a rated working pressure conforming
to AWWA C151, with cement mortar lining conforming to AWWA C104. Piping
more than 5 feet outside the building walls shall comply with Section 02660
WATER LINES.

2.2.2 Fittings and Gaskets

Fittings shall be ductile iron conforming to AWWA C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conform to AWWA C111.

2.3 ABOVEGROUND PIPING SYSTEMS

2.3.1 Piping Systems

Sprinkler piping shall be steel galvanized piping. The inside wall and the
exterior of the pipe shall be galvanized. Steel piping shall be Schedule 40
or Schedule 10 for sizes less than 8 inches in diameter and Schedule 30 or
40 for sizes 8 inches and larger in diameter. Piping shall conform to
applicable provisions of ASTM A 795, ASTM A 53, or ASTM A 135. Pipe in
which threads or grooves are cut shall be Schedule 40 or shall be listed by
Underwriters' Laboratories to have a corrosion resistance ratio (CRR) of 1.0
or greater after threads or grooves are cut. Pipe shall be marked with the
name of the manufacturer, kind of pipe, and ASTM designation.

2.3.2 Fittings For Non-Grooved Piping

Fittings shall be cast iron conforming to ASME B16.4, galvanized steel
conforming to ASME B16.9 or ASME B16.11, or malleable iron conforming to
ASME B16.3. Fittings into which sprinklers, drop nipples or riser nipples
(sprigs) are screwed shall be threaded type. Plain-end fittings with
mechanical couplings, fittings that use steel gripping devices to bite into
the pipe and segmented welded fittings shall not be used.

2.3.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than 175-psi service and
shall be the product of the same manufacturer. Fitting and coupling houses
shall be malleable iron conforming to ASTM A 47, Grade 32510; ductile iron
conforming to ASTM A 536, Grade 65-45-12. Gaskets shall be of silicon
compound and approved for dry fire protection systems. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe.
Nuts and bolts shall be heat-treated steel conforming to ASTM A 183 and
shall be cadmium plated or zinc electroplated.
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2.3.4 Flanges

Flanges shall conform to NFPA 13 and ASME B16.1. Gaskets shall be non-
asbestos compressed materials in accordance with ASME B16.21, 1/16-inch
thick, and full face or self-centering flat ring type. Bolts shall be
square-head conforming to ASME B18.2.1 and nuts shall be hexagon type
conforming to ASME B18.2.2.

2.3.5 Pipe Hangers

Hangers shall be listed in UL-04 or FM P7825 and be of the type suitable for
the application, construction, and size pipe involved.

2.3.6 Valves

2.3.6.1 Control Valve and Gate Valve

Manually operated sprinkler control valve and gate valve shall be outside
stem and yoke (OS&Y) gate valves and shall be listed in UL-01 or FM P7825.

2.3.6.2 Check Valve

Check valve 2 inches and larger shall be listed inUL-01 or FM P7825. Check
valve 4 inches and larger shall be of the swing type with flanged cast iron
body and flanged inspection plate, shall have a clear waterway and shall
meet the requirements of MSS SP-71, for Type 3 or 4.

2.4 DRY PIPE VALVE ASSEMBLY

The dry pipe valve shall be a latching differential type listed inUL-04 or
FM P7825 and shall be complete with trim piping, valves, fittings, pressure
gauges, priming water fill cup, velocity drip check, drip cup, and other
ancillary components as required for proper operation.

2.5 AIR SUPPLY SYSTEM

Air supply system shall be in accordance with NFPA 13. The connection pipe
from the air compressor shall not be less than 1/2 inch in diameter and
shall enter the system above the priming water level of the dry pipe valve.
A check valve shall be installed in the air line piping and a shutoff valve
of the renewable disc type shall be installed on the supply side of this
check valve. The air supply system shall be sized to pressurize the
sprinkler system to 40 psi within 20 minutes.

2.5.1 Air Compressor

Compressor shall be single stage oil-less type, air cooled, electric-motor
driven, equipped with a check valve, shutoff valve and pressure switch for
automatic starting and stopping. Pressure switch shall be factory set to
start the compressor at 30 psi and stop it at 40 psi. A safety relief
valve, set to operate at 65 psi, shall be provided.

2.5.2 Air Pressure Maintenance Device

Device shall be a pressure regulator, which automatically reduces supply air
pressure to pressure required to be maintained in the piping system. The
device shall have a cast bronze body and valve housing complete with
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diaphragm assembly, spring, filter, ball check to prevent backflow, 1/16
inch restriction to prevent rapid pressurization of the system, and
adjustment screw. The device shall be capable of reducing an inlet pressure
of up to 100 psig to a fixed outlet pressure adjustable to 10 psig.

2.5.3 Air Supply Piping System

System shall be configured so that each dry pipe system is equipped with a
separate pressure maintenance device, air compressor, shutoff valve, bypass
valve and pressure gauge. Piping shall be galvanized steel in accordance
with ASTM A 795 or ASTM A 53.

2.5.4 Low Air Pressure Alarm Device

Each dry pipe valve trim shall be provided with a local alarm device
consisting of a metal enclosure containing an alarm horn or bell, silence
switch, green power-on light, red low-air alarm light and amber trouble
light. The alarm device shall be activated by the low air pressure switch.
Upon reduction of sprinkler system pressure to approximately 10 psig above
the dry valve trip point pressure, the low air pressure switch shall actuate
the audible alarm device and a red low-air alarm light. Restoration of
system pressure shall cause the low-air alarm light to be extinguished and
the audible alarm to be silenced. An alarm silence switch shall be provided
to silence the audible alarm. An amber trouble light shall be provided
which will illuminate upon operation of the silence switch and shall be
extinguished upon return to its normal position.

2.6 WATER MOTOR ALARM ASSEMBLY

Assembly shall include a body housing, impeller wheel, drive shaft, striker
assembly, gong, wall plate and related components necessary for complete
operation. Minimum 3/4 inch galvanized piping shall be provided between the
housing and the alarm check valve. Drain piping from the body housing shall
be minimum 1 inch galvanized steel and shall be arranged to drain to the
outside of the building. Piping shall be galvanized both on the inside and
on the outside surfaces.

2.8 SPRINKLERS

Sprinklers shall be used in accordance with their listed spacing
limitations. Areas where sprinklers are connected to or are a part of the
dry pipe system shall be considered unheated and subject to freezing.
Temperature classification shall be ordinary. Sprinklers in high heat areas
including attic spaces or in close proximity to unit heaters shall have
temperature classification in accordance with NFPA 13.

2.8.1 Upright Sprinkler

Upright sprinkler shall be chrome-plated. Sprinkler shall have an orifice
of 1/2 inch or 17/32 inch in diameter.

2.8.2 Pendent Sprinkler

Pendent sprinkler heads shall be the dry pendent type, unless otherwise
indicated. Pendent sprinkler shall be semi-recessed type with nominal 1/2-
inch orifice or 17/32 inch orifice. Pendent sprinklers shall be of the
fusible strut or glass bulb type and shall have a polished chrome finish.



15331 - 11

Assembly shall include an integral escutcheon. Maximum length shall not
exceed the maximum length indicated in UL-04.

2.9 DISINFECTING MATERIALS

2.9.1 Liquid Chlorine

Liquid chlorine shall conform to AWWA B301.

2.9.2 Hypochlorites

Calcium hypochlorite and sodium hypochlorite shall conform to AWWA B300.

2.10 ACCESSORIES

2.10.1 Sprinkler Cabinet

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable metal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the number of each type and
temperature rating of the sprinklers installed. At least one wrench of each
type required, shall be provided.

2.10.2 Pendent Sprinkler Escutcheon

Escutcheon shall be one-piece metallic type with a depth of less than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shall have a factory finish of polished chrome.

2.10.3 Pipe Escutcheon

Escutcheon shall be polished chromium-plated zinc alloy, or polished
chromium-plated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set-screw.

2.10.4 Sprinkler Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechanical damage. Guards shall be provided on sprinklers
as required.

2.10.5 Identification Sign

Valve identification sign shall be minimum 6 inches wide x 2 inches high
with enamel baked finish on minimum 18 gauge steel or 0.024 inch aluminum
with red letters on a white background or white letters on red background.
Wording of sign shall include, but not be limited to "main drain,"
"auxiliary drain," "inspector's test," "alarm test," "alarm line," and
similar wording as required to identify operational components.

2.11 ALARM INITIATING AND SUPERVISORY DEVICES

2.11.1 Sprinkler Pressure Alarm Switch (Waterflow Alarm)

Pressure switch shall include a metal housing with a neoprene diaphragm,
SPDT snap action switches and a 1/2-inch NPT male pipe thread. The switch
shall have a maximum service pressure rating of 175 psi. There shall be two
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SPDT (Form C) contacts factory adjusted to operate at 4 to 8 psi. The switch
shall be capable of being mounted in any position in the alarm line trim
piping of the dry pipe valve.

2.11.2 Low Air Pressure Supervisory Switch

The pressure switch shall supervise the air pressure in system and shall be
set to activate at 10 psi above the dry pipe valve trip point pressure. The
switch shall have an adjustable range between 5 psi and 80 psi. The switch
shall have screw terminal connection and shall be capable of being wired for
normally open or normally closed circuit.

2.11.3 Valve Supervisory (Tamper) Switch

Switch shall be suitable for mounting to the type of control valve to be
supervised open. The switch shall be tamper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon removal of the housing
cover or closure of the valve of more than two rotations of the valve stem.

2.12 DOUBLE-CHECK VALVE BACKFLOW PREVENTION ASSEMBLY

Double-check backflow prevention assembly shall comply with ASSE 1015. The
assembly shall have a bronze, cast-iron or stainless steel body with flanged
ends. The assembly shall include OS&Y shutoff valves on the inlet and
outlet, 2-positive-seating check valve for continuous pressure application,
and four test cocks. Assemblies shall be rated for working pressure of 150
psi. The maximum pressure loss shall be 6 psi at a flow rate equal to the
sprinkler water demand, at the location of the assembly.

3 EXECUTION

3.1 INSTALLATION REQUIREMENTS

The installation shall be in accordance with the applicable provisions of
NFPA 13, NFPA 24 and publications referenced therein.

3.2 ABOVEGROUND PIPING INSTALLATION

Piping shall be run straight and bare evenly on hangers and supports.

3.2.1 Protection of Piping Against Earthquake Damage

Protection of piping from earthquake damage is not required.

3.2.2 Piping in Exposed Areas

Exposed piping shall be installed so as not diminish exit access widths,
corridors or equipment access. Exposed horizontal piping, including drain
piping, shall be installed to provide maximum headroom.

3.2.3 Piping in Finished Areas

In areas with suspended or dropped ceilings or with concealed spaces above
the ceiling, piping shall be concealed above ceilings. Piping shall be
inspected, tested and approved before being concealed. Risers and similar
vertical runs of piping in finished areas shall be concealed.
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3.2.4 Pendent Sprinklers

Sprinklers installed in the pendent position shall be of the listed dry
pendent type, unless otherwise indicated. Dry pendent sprinklers shall be
of the required length to permit the sprinkler to be threaded directly into
a branch line tee. Hangers shall be provided on arm-overs exceeding 12
inches in length. Dry pendent sprinkler assemblies shall be such that
sprinkler ceiling plates or escutcheons are of the uniform depth throughout
the finished space. On pendent sprinklers installed below suspended or
dropped ceilings, the distance from the sprinkler deflector to the underside
of the ceiling shall not exceed 4 inches. recessed pendent sprinklers shall
be installed such that the distance from the sprinkler deflector to the
underside of the ceiling shall not exceed the manufacturer's listed range
and shall be of uniform depth throughout the finished area.

3.2.4.1 Pendent Sprinkler Locations

Pendent sprinklers located in areas with suspended ceilings shall be
positioned a minimum of 6 inches horizontally from the ceiling grid.

3.2.5 Upright Sprinklers

Riser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch line tee and the reducing coupling at the sprinkler.
Riser nipples exceeding 30 inches in length shall be individually supported.

3.2.6 Pipe Joints

Pipe joints shall conform to NFPA 13, except as modified herein. Not more
than four threads shall show after joint is made up. Welded joints will be
permitted, only if welding operations are performed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Flanged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manufacturer's latest published specification according to pipe material,
wall thickness and size. Grooved couplings and fittings shall be from the
same manufacturer.

3.2.7 Reducers

Reductions in pipe sizes shall be made with one-piece tapered reducing
fittings. The use of grooved end or rubber-gasket reducing couplings will
not be permitted. When standard fittings of the required size are not
manufactured, single bushings of the face type will be permitted. Where
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
elbow fittings, in more than one outlet of a tee, in more than two outlets
of a cross, or where the reduction in size is less than 1/2 inch.

3.2.8 Pipe Penetrations

Cutting structural members for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that must penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pipe sleeves. Each sleeve shall be Schedule 40 galvanized steel, ductile
iron or cast iron pipe and shall extend through its respective wall or floor
and be cut flush with each wall surface. Sleeves shall provide required
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clearance between the pipe and sleeve per NFPA 13. The space between the
sleeve and the pipe shall be firmly packed with mineral wool insulation.
Where pipes pass through fire walls, fire partitions, or floors, a fire seal
shall be placed between the pipe and sleeve in accordance with Section 07270
FIRESTOPPING. In penetrations which are not fire-rated or not a floor
penetration, the space between the sleeve and the pipe shall be sealed at
both ends with plastic waterproof cement which will dry to a firm but
pliable mass or with a mechanically adjustable segmented elastomeric seal.

3.2.9 Escutcheons

Escutcheons shall be provided for pipe penetrations of ceilings and walls.
Escutcheons shall be securely fastened to the pipe at surfaces through which
piping passes.

3.2.10 Inspector's Test Connection

Unless otherwise indicated, test connection shall consist of 1 inch pipe
connected to a nipple up off the remote branch line; a test valve with brass
plug located approximately 7 feet above the floor; nipples and union for a
temporary connection; a smooth bore brass outlet equivalent to the smallest
orifice sprinkler used in the system; and a painted metal identification
sign affixed to the valve with the words "Inspector's Test." The discharge
orifice shall be located outside the building wall directed so as not to
cause damage to adjacent construction during full flow discharge.

3.2.11 Drains

Main drain piping shall be provided to discharge at a safe point outside the
building. Auxiliary drains shall be provided as indicated and as required
by NFPA 13. When the capacity of trapped sections of pipe is less than 3
gallons, the auxiliary drain shall consist of a valve not smaller than 1/2
inch and a plug or nipple and cap. When the capacity of trapped sections of
piping is more than 3 gallons, the auxiliary drain shall consist of two 1
inch valves and one 2 by 12 inch condensate nipple or equivalent, located in
an accessible location. Tie-in drains shall be provided for multiple
adjacent trapped branch pipes and shall be a minimum of 1 inch in diameter.
Tie-in drain lines shall be pitched a minimum of 1/2 inch per 10 feet.

3.2.12 Installation of Fire Department Connection

Connection shall be mounted as shown. The piping between the connection and
the check valve shall be provided with an automatic drip in accordance with
NFPA 13 arranged to drain to the outside.

3.2.13 Identification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and similar valves. Hydraulic design
data nameplates shall be permanently affixed to each sprinkler riser in
accordance with NFPA 13.

3.5 ELECTRICAL WORK

Wiring for supervisory and alarm circuits shall be #16 AWG solid copper
installed in metallic tubing or conduit.
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3.6 STERILIZATION

After system components have been installed and pressure tested, each
portion of the completed system shall be sterilized. After pressure tests
have been made, the portion to be sterilized shall be thoroughly flushed
with water until entrained dirt and other foreign materials have been
removed before introducing chlorinating material. The chlorinating material
shall be hypochlorites or liquid chlorine. Water chlorination procedure
shall be in accordance with AWWA M20. The chlorinating material shall be
fed into the sprinkler piping at a constant rate of 50 parts per million
(ppm). A properly adjusted hypochlorite solution injected into the system
with a hypochlorinator, or liquid chlorine injected into the system through
a solution-fed chlorinator and booster pump, shall be used. Chlorination
application shall continue until the entire system is filled. The water
shall remain in the system for a minimum of 24 hours. Each valve in the
system shall be opened and closed several times to ensure its proper
disinfection. Following the 24-hour period, no less than 25 ppm chlorine
residual shall remain in the system. The system shall be then flushed with
clean water until the residual chlorine is reduced to less than one part per
million. Samples of water in properly sterilized containers for bacterial
examination will be taken from several system locations which are approved
by the Contracting Officer. Samples shall be tested for total coliform
organisms (coliform bacteria, fecal coliform, streptococcal, and other
bacteria) in accordance withAWWA-10062JU. The testing method shall be
either the multiple-tube fermentation technique or the membrane-filter
technique. The sterilization shall be repeated until tests indicate the
absence of coliform organisms (zero mean coliform density per 100
milliliters) in the samples for at least 2 full days. The system will not
be accepted until satisfactory bacteriological results have been obtained.

3.7 FIELD PAINTING AND FINISHING

Field painting and finishing is specified in Section 09900 PAINTING,
GENERAL.

3.8 PRELIMINARY TESTS

The system shall be tested to assure that equipment and components function
as intended. Upon completion of specified tests, the Contractor shall
complete certificates as specified in paragraph SUBMITTALS.

3.8.2 Aboveground Piping

3.8.2.1 Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA
13 at not less than 200 psi or 50 psi in excess of maximum system operating
pressure and shall maintain that pressure without loss for 2 hours. There
shall be no drop in gauge pressure or visible leakage when the system is
subjected to the hydrostatic test. The test pressure shall be read from a
gauge located at the low elevation point of the system or portion being
tested. The clapper of the differential dry pipe valve shall be held off
its seat during testing to prevent damage to the valve.
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3.8.2.2 Air Pressure Test

As specified in NFPA 13, an air pressure leakage test at 50 psi shall be
conducted for 24 hours. Any leakage that results in a loss of pressure in
excess of 1.5 psi for the 24 hours shall be corrected. This air pressure
test is in addition to the required hydrostatic test.

3.8.3 Testing of Alarm Devices

Each alarm initiating device, including pressure alarm switch, low air
pressure switch, valve supervisory switch, and electrically-operated switch
shall be tested for proper operation. Water motor alarm shall be tested.
The connecting circuit to the building fire alarm system shall be inspected
and tested.

3.8.4 Trip Tests of Dry Pipe Valves

Each dry pipe valve shall be trip-tested by reducing normal system air
pressure through operation the inspector's test connection. Systems
equipped with quick opening devices shall be first tested without the
operation of the quick opening device and then with it in operation. Test
results will be witnessed and recorded. Test results shall include the
number of seconds elapsed between the time the test valve is opened and
tripping of the dry valve; trip-point air pressure of the dry pipe valve;
water pressure prior to valve tripping; and number of seconds elapsed
between time the inspector's test valve is opened and water reaches the
orifice.

3.8.5 Main Drain Flow Test

Following flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residual
pressures shall be recorded on the certificate specified in paragraph
SUBMITTALS. In addition, a main drain test shall be conducted each time
after a main control valve is shut and opened.

3.9 FINAL TEST

3.9.1 Trip Tests

A complete test of the system shall be conducted to demonstrate that the
system is completely functional and meets the specified requirements. A
technician employed by the installing Contractor shall be present for the
final tests and shall perform or direct all tests. Tests shall include trip
tests of each dry pipe valve. Each dry pipe valve shall be trip tested by
reducing normal system air pressure through operation of the inspector's
test connection. Systems equipped with quick opening devices shall be first
tested without the operation of the quick opening device and then with it in
operation. Test results shall be recorded and shall include the number of
seconds elapsed between the time the test valve is opened and tripping of
the dry valve; trip-point air pressure of the dry pipe valve; water pressure
prior to valve tripping; number of seconds elapsed between time the
inspector's test valve is opened and water reaches the orifice.
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3.9.2 Alarm Tests

In conjunction with performance of trips tests, low-air pressure alarm
devices shall be tested to verify proper operation. Each system shall be
completely drained after each trip test. The system air supply system shall
be tested to verify that system pressure is restored in the specified time.
Each alarm pressure switch and associated water-operated alarm devices shall
be tested.

3.9.3 Main Drain Test

After flow tests have been completed and dry pipe valves reset, the main
drain test shall be conducted to assure that main control valves are in the
open position. After the system has been tested and drained, the system
shall be drained periodically for at least 2 weeks until it can be assured
that water from the system has been removed.

3.9.4 Acceptance

The technician shall have available copies of as-built drawings and
certificates of tests previously conducted. The installation will not be
considered accepted until identified discrepancies have been corrected, test
documentation is properly completed and received, and the system has been
verified to be void of water.

-- End of Section --
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SECTION 15653

AIR-CONDITIONING SYSTEM (UNITARY TYPE)

1 GENERAL

1.1 REFERENCES

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

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 210/240 (1989) Unitary Air-Conditioning and Air-
Source Heat Pump Equipment

ARI 270 (1984) Sound Rating of Outdoor Unitary
Equipment

ARI 340/360 (1993) Commercial and Industrial Unitary Air-
Conditioning and Heat Pump Equipment

ARI 350 (1986) Sound Rating of Non-Ducted Indoor Air-
Conditioning Equipment

ARI 370 (1986) Sound Rating of Large Outdoor
Refrigerating and Air-Conditioning Equipment

ARI 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARI 460 (1994) Remote Mechanical-Draft Air-Cooled
Refrigerant Condensers

ARI 495 (1993) Refrigerant Liquid Receivers

ARI 700 (1993) Specifications for Fluorocarbon and
Other Refrigerants

ARI 710 (1986) Liquid-Line Driers

ARI 720 (1988) Refrigerant Access Valves and Hose
Connectors

ARI 750 (1987) Thermostatic Refrigerant Expansion
Valves

ARI 760 (1987) Solenoid Valves for Use with Volatile
Refrigerants

AIR DIFFUSION COUNCIL (ADC)

ADC 1062:GRD (1984) Test Codes for Grilles, Registers and
Diffusers
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AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 500 (1989) Test Methods for Louvers, Dampers and
Shutters

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A13.1 (1981; R 1993) Scheme for the Identification
of Piping Systems

ANSI S1.13 (1971; R 1986) Methods for the Measurement of
Sound Pressure Levels

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 48 (1994a) Gray Iron Castings

ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 181 (1995b) Forgings, Carbon Steel, for General-
Purpose Piping

ASTM A 234 (1996) Piping Fittings of Wrought Carbon
Steel and Alloy Steel for Moderate and
Elevated Temperatures

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 653 (1995) Steel Sheet, Zinc-Coated (Galvanized)
or Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM B 32 (1995b) Solder Metal

ASTM B 62 (1993) Composition Bronze or Ounce Metal
Castings

ASTM B 75 (1993) Seamless Copper Tube

ASTM B 117 (1994) Operating Salt Spray (Fog) Testing
Apparatus

ASTM B 280 (1993a) Seamless Copper Tube for Air
Conditioning and Refrigeration Field Service

ASTM B 650 (1995) Electrodeposited Engineering Chromium
Coatings of Ferrous Substrates
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ASTM C 534 (1994) Preformed Flexible Elastomeric
Cellular Thermal Insulation in Sheet and
Tubular Form

ASTM C 916 (1985; R 1990) Adhesives for Duct Thermal
Insulation

ASTM C 1071 (1991) Thermal and Acoustical Insulation
(Glass Fiber, Duct Lining Material)

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl
Chloride) (CPVC) Compounds

ASTM D 2000 (1995) Rubber Products in Automotive
Applications

ASTM D 3308 (1991a) PTFE Resin Skived Tape

ASTM E 84 (1994) Surface Burning Characteristics of
Building Materials

ASTM E 437 (1992) Industrial Wire Cloth and Screens
(Square Opening Series)

ASTM F 104 (1993) Nonmetallic Gasket Materials

ASTM F 872 (1984; R 1990) Filter Units, Air
Conditioning: Viscous-Impingement Type,
Cleanable

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechanical
Refrigeration

ASHRAE 34 (1994) Number Designation and Safety
Classification of Refrigerants

ASHRAE 52.1 (1992) Gravimetric and Dust-Spot Procedures
for Testing Air-Cleaning Devices Used in
General Ventilation for Removing Particulate
Matter

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General Purpose
(Inch)

ASME B16.5 (1988; Errata Oct 88; B16.5a) Pipe Flanges
and Flanged Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Welding and
Threaded

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe
Flanges
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ASME B16.22 (1989) Wrought Copper and Copper Alloy Solder
Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for Flared
Copper Tubes

ASME B16.39 (1986; R 1994) Malleable Iron Threaded Pipe
Unions Classes 150, 250, and 300

ASME B31.1 (1992; B31.1a; B31.1b; B31.1c) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial Type
- Elastic Element

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C606 (1987) Grooved and Shouldered Joints

AMERICAN WELDING SOCIETY (AWS)

AWS-01 (1991) Brazing Handbook

AWS A5.8 (1992) Filler Metals for Brazing and Braze
Welding

CTI Std-111 (1986) Gear Speed Reducers

CTI Std-114 (1986) Specifications for the Design of
Cooling Towers with Douglas Fir Lumber

CTI Std-134 (1985) Plywood for Use in Cooling Towers

CTI Std-137 (1988) Fiberglass Pultruded Structural
Products for Use in Cooling Towers

CTI WMS-112 (1986) Pressure Preservative Treatment of
Lumber

EXPANSION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA-01 (1993) EJMA Standards

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-25 (1993) Standard Marking System for Valves,
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - Materials,
Design and Manufacture

MSS SP-67 (1990) Butterfly Valves
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MSS SP-69 (1991) Pipe Hangers and Supports - Selection
and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and
Threaded Ends

MSS SP-71 (1990) Cast Iron Swing Check Valves, Flanges
and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or Butt-
Welding Ends

MSS SP-78 (1987; R 1992) Cast Iron Plug Valves, Flanged
and Threaded Ends

MSS SP-80 (1987) Bronze Gate, Globe, Angle and Check
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves,
Flanged and Threaded Ends

MSS SP-110 (1992) Ball Valves Threaded, Socket-Welding,
Solder Joint, Grooved and Flared Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NEMA ICS 6 (1993) Enclosures for Industrial Control and
Systems

NEMA MG 1 (1993; Rev 1-1993) Motors and Generators

NEMA MG 2 (1989; Rev 1) Safety Standard for
Construction and Guide for Selection,
Installation, and Use of Electric Motors and
Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 54 (1992) National Fuel Gas Code

NFPA 70 (1996) National Electrical Code

NFPA 90A (1993) Installation of Air Conditioning and
Ventilating Systems

NFPA 255 (1990) Method of Test of Surface Burning
Characteristics of Building Materials

NORTH AMERICAN INSULATION MANUFACTURERS ASSOCIATION (NAIMA)

NAIMA-01 (1993) Fibrous Glass Duct Construction
Standards
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SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION
(SMACNA)

SMACNA-05 (1992) Fire, Smoke and Radiation Damper
Installation Guide for HVAC Systems

SMACNA-06 (1995) HVAC Duct Construction Standards -
Metal and Flexible

SMACNA-10 (1985) HVAC Air Duct Leakage Test Manual

UNDERWRITERS LABORATORIES (UL)

UL-01 (1996; Supple) Building Materials Directory

UL-03 (1996) Electrical Construction Materials
Directory

UL-05 (1996; Supple) Fire Resistance Directory

UL 181 (1996; Rev Oct 1996) Factory-Made Air Ducts
and Air Connectors

UL 207 (1993; Rev thru Mar 1995) Refrigerant-
Containing Components and Accessories,
Nonelectrical

UL 214 (1993) Tests for Flame-Propagation of Fabrics
and Films

UL 555 (1995) Fire Dampers

UL 586 (1990; Rev Apr 1995) High Efficiency,
Particulate, Air Filter Units

UL 900 (1994) Test Performance of Air Filter Units

UL 1995 (1995) Heating and Cooling Equipment

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA-01 (1995; Supple Nos. 1, 2, and 3) Western
Lumber Grading Rules 95

1.2 SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES:

SD-01 Data

Air-Conditioning GA.

Manufacturer's standard catalog data, prior to the purchase or installation
of a particular component, shall be highlighted to show brand name, model
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number, size, options, performance charts and curves, etc. in sufficient
detail to demonstrate compliance with contract requirements. Data shall be
submitted for each specified component. Data shall include manufacturer's
recommended installation instructions and procedures. If vibration
isolation is specified for a unit, vibration isolator literature shall be
included containing catalog cuts and certification that the isolation
characteristics of the isolators provided meet the manufacturer's
recommendations.

Spare Parts Data FIO.

Spare parts data for each different item of equipment specified, after
approval of detail drawings and not later than ONE months prior to the date
of beneficial occupancy. The data shall include a complete list of parts
and supplies, with current unit prices and source of supply, a recommended
spare parts list for 1 year of operation, and a list of the parts
recommended by the manufacturer to be replaced on a routine basis.

SD-04 Drawings

Air-Conditioning/Heat Pump System; GA.

Drawings shall provide adequate detail to demonstrate compliance with
contract requirements. Drawings shall consist of:

(1) Equipment layouts which identify assembly and installation details.

(2) Piping layouts which identify valves and fittings.

(3) Plans and elevations which identify clearances required for
maintenance and operation.

(4) Wiring diagrams which identify each component individually and
interconnected or interlocked relationships between components.

(5) Foundation drawings, bolt-setting information, and foundation bolts
prior to concrete foundation construction for equipment indicated
or required to have concrete foundations.

(6) Details, if piping and equipment are to be supported other than as
indicated, which include loadings and type of frames, brackets,
stanchions, or other supports.

(7) Automatic temperature control diagrams and control sequences.

(8) Installation details which includes the amount of factory set
superheat and corresponding refrigerant pressure/temperature.

SD-06 Instructions

SD-07 Schedules

Tests FIO.

A letter, at least TEN working days in advance of each tests, advising the
Contracting Officer of the test. Individual letters shall be submitted for



15653 - 8

the condenser water system, refrigerant system, ductwork leak tests, cooling
tower tests, condenser water quality tests, and the system performance
tests. Each letter shall identify the date, time, and location for each
test.

Demonstrations GA.

A letter, at least TEN working days prior to the date of the proposed
training course, which identifies the date, time, and location for the
training.

SD-08 Statements

Verification of Dimensions FIO.

A letter, at least 2 weeks prior to beginning construction, including the
date the site was visited, conformation of existing conditions, and any
discrepancies found.

SD-09 Reports

Tests GA.

TWO copies of each test containing the information described below in bound
8-1/2 by 11 inch booklets. Individual reports shall be submitted for the
refrigerant system, and ductwork leak tests.

(1) The date the tests were performed.

(2) A list of equipment used.

(3) Initial test summaries.

(4) Repairs/adjustments performed.

(5) Final test results.

System Performance Tests GA.

TWO copies of the report shall be provided in bound 8-1/2 by 11 inch
booklets. The report shall document compliance with the specified
performance criteria upon completion and testing of the system. The report
shall indicate the number of days covered by the tests and any conclusions
as to the adequacy of the system. The report shall also include the
following information and shall be taken at least three different times at
outside dry-bulb temperatures that are at least 3 degrees C 5 degrees F
apart:

(1) Date and outside weather conditions.

(2) The load on the system based on the following:
(a) The refrigerant used in the system.
(b) Condensing temperature and pressure.
(c) Suction temperature and pressure.
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(d) Ambient, condensing and coolant temperatures
(e) Running current, voltage and proper phase sequence for each
phase of all motors.

(3) The actual on-site setting of operating and safety controls.

(4) Thermostatic expansion valve as determined by field test

(6) High and low refrigerant temperature switch set-points

(7) Low oil pressure switch set-point

(9) Moisture content

(10) Capacity control set-points

(11) Field data and adjustments which affect unit performance and
energy consumption.

(12) Field adjustments and settings which were not permanently marked
as an integral part of a device.

SD-13 Certificates

Air-Conditioning System FIO.

Where the system, components, or equipment are specified to comply with
requirements of ARI, ASHRAE, ASME, or UL, proof of such compliance shall be
provided. The label or listing of the specified agency shall be acceptable
evidence. In lieu of the label or listing, a written certificate from an
approved, nationally recognized testing organization equipped to perform
such services, stating that the items have been tested and conform to the
requirements and testing methods of the specified agency may be submitted.
When performance requirements of this project's drawings and specifications
vary from standard ARI rating conditions, computer printouts, catalog, or
other application data certified by ARI or a nationally recognized
laboratory as described above shall be included. If ARI does not have a
current certification program that encompasses such application data, the
manufacturer may self certify that his application data complies with
project performance requirements in accordance with the specified test
standards.

Service Organizations FIO.

A certified list of qualified permanent service organizations for support of
the equipment which includes their addresses and qualifications. The
service organizations shall be reasonably convenient to the equipment
installation and be able to render satisfactory service to the equipment on
a regular and emergency basis during the warranty period of the contract.

SD-19 Operation and Maintenance Manuals

Operation Manual FIO.

TWO complete copies of an operation manual in bound 8-1/2 by 11 inch
booklets listing step-by-step procedures required for system startup,
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operation, and shutdown. The booklets shall include the manufacturer's
name, model number, and parts list. The manuals shall include the
manufacturer's name, model number, service manual, and a brief description
of all equipment and their basic operating features.

Maintenance Manual FIO

TWO complete copies of maintenance manual in bound 8-1/2 by 11 inch
booklets listing routine maintenance procedures, possible breakdowns and
repairs, and a trouble shooting guide. The manuals shall include piping and
equipment layouts and simplified wiring and control diagrams of the system
as installed.

1.3 QUALIFICATIONS

Piping shall be welded in accordance with the qualified procedures using
performance qualified welders and welding operators. Procedures and welders
shall be qualified in accordance with ASME BPV IX. Welding procedures
qualified by others, and welders and welding operators qualified by another
employer may be accepted as permitted by ASME B31.1. The Contracting
Officer shall be notified 24 hours in advance of tests and the tests shall
be performed at the work site if practical. The welder or welding operator
shall apply his assigned symbol near each weld he makes as a permanent
record

1.4 DELIVERY, STORAGE, AND HANDLING

Stored items shall be protected from the weather and contamination. Proper
protection and care of all material before, during, and after installation
shall be the Contractor's responsibility. Any materials found to be damaged
shall be replaced at the Contractor's expense. During installation, piping
and similar openings shall be capped to keep out dirt and other foreign
matter.

1.5 PROJECT/SITE CONDITIONS

1.5.1 Verification of Dimensions

The Contractor shall become familiar with all details of the work, verify
dimensions in the field, and advise the Contracting Officer of any
discrepancy before performing any work.

1.5.2 Drawings

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The Contractor
shall carefully investigate the plumbing, fire protection, electrical,
structural and finish conditions that would affect the work to be performed
and arrange such work accordingly, furnishing required offsets, fittings,
and accessories to meet such conditions. Equipment, ductwork, and piping
arrangements shall fit into space allotted and allow adequate acceptable
clearances for installation, replacement, entry, servicing, and maintenance.
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2 PRODUCTS

2.1 STANDARD PRODUCTS

Materials and equipment shall be standard products of a manufacturer
regularly engaged in the manufacturing of such products, which are of a
similar material, design and workmanship

2.2 NAMEPLATES

Major equipment including compressors, condensers, receivers, heat
exchanges, fans, cooling towers, pumps and motors shall have the
manufacturer's name, address, type or style, model or serial number, and
catalog number on a plate secured to the item of equipment.

2.3 ELECTRICAL WORK

Electrical equipment, motors, motor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRICAL WORK, INTERIOR. Electrical motor
driven equipment specified shall be provided complete with motors, motor
starters, and controls. Electrical characteristics shall be as shown, and
unless otherwise indicated, all motors of 1 horsepower and above with open,
dripproof, totally enclosed, or explosion proof fan cooled enclosures, shall
be high efficiency type. Field wiring shall be in accordance with
manufacturer's instructions. Each motor shall conform to NEMA MG 1 and NEMA
MG 2 and be of sufficient size to drive the equipment at the specified
capacity without exceeding the nameplate rating of the motor. Motors shall
be continuous duty with the enclosure specified. Motor starters shall be
provided complete with thermal overload protection and other appurtenances
necessary for the motor control indicated. Motors shall be furnished with a
magnetic across-the-line or reduced voltage type starter as required by the
manufacturer. Motor duty requirements shall allow for maximum frequency
start-stop operation and minimum encountered interval between start and
stop. Motors shall be sized for the applicable loads. Motor torque shall
be capable of accelerating the connected load within 20 seconds with 80
percent of the rated voltage maintained at motor terminals during one
starting period. Motor bearings shall be fitted with grease supply fittings
and grease relief to outside of enclosure. Manual or automatic control and
protective or signal devices required for the operation specified and any
control wiring required for controls and devices specified, but not shown,
shall be provided.

2.4 MISCELLANEOUS MATERIALS

2.4.1 Gaskets

Gaskets shall conform to ASTM F 104 classification for compressed sheet with
nitrile binder and acrylic fibers for maximum 700 degrees F service.

2.4.2 Bolts and Nuts

Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be marked to identify the
manufacturer and the standard with which the bolt complies in accordance
with ASTM A 307.
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2.4.3 Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-
69.

2.4.4 Escutcheons

Escutcheons shall be chromium-plated iron or chromium-plated brass, either
one piece or split pattern, held in place by internal spring tension or set
screws.

2.4.5 Bird Screen

Screen shall be in accordance with ASTM E 437, Type 1, Class 1, 2 by 2 mesh,
0.063 inch diameter aluminum wire or 0.031 inch diameter stainless steel
wire.

2.5 UNITARY EQUIPMENT, SPLIT SYSTEM

Unit shall be an air-cooled, split system which employs a remote condensing
unit, a separate indoor unit, and interconnecting refrigerant piping. Unit
shall be the air-conditioning type conforming to applicable Underwriters
Laboratories (UL) standards including UL 1995. Unit shall be rated in
accordance with ARI 210/240. Unit shall be provided with necessary fans,
air filters, internal dampers, and cabinet construction as specified in
paragraph "System Components". The remote unit shall be as specified in
paragraph REMOTE CONDENSER OR CONDENSING UNIT. Evaporator or supply fans
shall be double-width, double inlet, forward curved, backward inclined, or
airfoil blade, centrifugal scroll type. Condenser or outdoor fans shall be
the manufacturer's standard for the unit specified and may be either
propeller or centrifugal scroll type. Fan and condenser motors shall have
dripproof enclosures.

2.5.1 Air-to-Refrigerant Coil

Coils shall have nonferrous tubes of 3/8 inch minimum diameter with copper
or aluminum fins that are mechanically bonded or soldered to the tubes.
Casing shall be galvanized steel or aluminum. Contact of dissimilar metals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system.
Each coil shall be dehydrated and sealed after testing and prior to
evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a holding charge shall be field charged. Separate expansion devices
shall be provided for each compressor circuit.

2.5.2 Refrigeration Circuit

Refrigerant-containing components shall comply with ASHRAE 15 and be factory
tested, cleaned, dehydrated, charged, and sealed. Refrigerant charging
valves and connections, and pumpdown valves shall be provided for each
circuit. Filter-drier shall be provided in each liquid line and be
reversible-flow type. Refrigerant flow control devices shall be an
adjustable superheat thermostatic expansion valve with external equalizer
matched to coil, capillary or thermostatic control, and a pilot solenoid
controlled, leak-tight, four-way refrigerant flow reversing valve.
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2.5.3 Unit Controls

Unit shall be internally prewired with a 24 volt control circuit powered by
an internal transformer. Terminal blocks shall be provided for power wiring
and external control wiring. Unit shall have cutoffs for high and low
pressure and supply fan failure. Adjustable-cycle timers shall prevent
short-cycling.. Unit shall be internally protected by fuses or a circuit
breaker in accordance with UL 1995. Low cost cooling shall be made possible
by means of a control circuit which will modulate dampers to provide 100
percent outside air while locking out compressors. A unit's basic functions
and space ambient conditions shall be controllable at one station.

2.5.3.1 Externally Accessible Controls

The following controls shall be externally accessible:

a. Start and stop total system functions.

b. Audible alarm silence.

c. Main power disconnect.

2.5.3.2 Status Indicators

The following status indicators shall be externally visible:

a. Power On.

b. System On.

c. Malfunction.

d. Provision for remote alarm status indication.

2.5.3.3 Alarmed Conditions

The following system status conditions shall be both audibly and visually
alarmed:

a. Loss of air flow.

b. Dirty filters.

c. Compressor overload or lock-out (compressor high head pressure and
low suction pressure).

2.5.3.4 Space Temperature

Space temperature shall be controlled within plus or minus 1-1/2 degrees F
of the set point over a range of 60 to 90 degrees F with a set point of 75.

2.5.3.5 Safety Controls

Safety controls shall include the following:
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a. Fused, unfused or line-break circuit breaker disconnects, as
indicated or required.

b. Automatic pump-out or pump-down liquid flooding controls.

c. High refrigerant pressure cutout.

d. Low refrigerant pressure cutout where automatic pump-down is not
provided.

e. Accessible hermetic and open compressor low oil pressure cutout.

f. Elapsed time meter for each compressor where load equalization is
not incorporated.

g. Lead and lag compressor selector switch, when compatible with
system.

2.5.4 Cabinet Construction

Cabinet shall be totally enclosed. Enclosure surfaces shall be pulsation
free, with hinged and removable doors and panels for vertical side or front
access to unit components. Routine maintenance access to compressor and
system control components shall be possible without unit shut-down.
Enclosure surfaces shall be thermally and acoustically insulated. Interior
baffle and compartment surfaces shall be galvanized steel. Drain pans shall
collect all condensate and be steel with external insulation as required.
Surface mounting steel pads and vibration isolating pads shall be provided.
Enclosure surfaces shall be prepared, primed and finished. Paint and
finishes shall comply with the requirements specified in paragraph "Factory
Coating".

2.6 EQUIPMENT EFFICIENCY

Unit shall have an efficiency of 10.5 EER or greater as indicated on the
drawings.

2.7 REMOTE CONDENSER OR CONDENSING UNIT
Each remote condenser coil shall be fitted with a manual isolation valve and
an access valve on the coil side. Saturated refrigerant condensing
temperature shall not exceed 120 degrees F at 95 degrees F ambient. Unit
shall be provided with low ambient condenser controls to ensure proper
operation in an ambient temperature of 60 degrees F. Fan and cabinet
construction shall be provided as specified in paragraph "System
Components". Fan and condenser motors shall have dripproof enclosures.

2.7.1 Air-Cooled Condenser

Unit shall be rated in accordance with ARI 460 and conform to the
requirements of UL 1995. Unit shall be factory fabricated, tested,
packaged, and self-contained. Unit shall be complete with casing, propeller
or centrifugal type fans, heat rejection coils, connecting piping and
wiring, and all necessary appurtenances.
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2.7.1.1 Connections

Interconnecting refrigeration piping, electrical power, and control wiring
between the condensing unit and the indoor unit shall be provided as
required and as indicated. Electrical connections between condensing unit
and evaporator units shall be provided.

2.7.1.2 Condensing Coil

Coils shall have nonferrous tubes of 3/8 inch minimum diameter with copper
or aluminum fins that are mechanically bonded or soldered to the tubes.
Casing shall be galvanized steel or aluminum. Contact of dissimilar metals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system.
Each coil shall be dehydrated and sealed after testing and prior to
evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a holding charge shall be field charged.

2.7.1.3 Unit Controls

The control system shall be complete with required accessories for
regulating condenser pressure by fan cycling, solid-state variable fan
speed, modulating condenser coil or fan dampers, flooding the condenser, or
a combination of the above. Unit mounted control panels or enclosures shall
be constructed in accordance with applicable requirements of NFPA 70 and
housed in NEMA ICS 6, Class 1 or 3A enclosures. Controls shall include
control transformer, fan motor, time delay start-up, overload protective
devices, interface with local and remote components, and intercomponent
wiring to terminal block points.

2.7.2 Evaporative Condenser

Each unit shall be the counter-flow blow-through design, with single-side
air entry. The unit shall have fan assemblies built into the unit base,
with all moving parts factory mounted and aligned. Primary construction of
the pan section, the cabinet, etc. shall be not lighter than 16-gauge steel,
protected against corrosion by a zinc coating. The zinc coating shall
conform to ASTM A 153 and ASTM A 123, as applicable and have an extra heavy
coating of not less than 2-1/2 ounces per square foot of surface. Cut edges
shall be given a protective coating of zinc-rich compound. After assembly,
the manufacturer's standard zinc chromatized aluminum or epoxy paint finish
shall be applied to the exterior of the unit. Unit shall be rated in
accordance with ARI 490 and tested in accordance with the requirements of
ASHRAE 64.

2.7.2.1 Pan Section

The pan shall be watertight and be provided with drain.

2.7.2.2 Fan Section

Fan shall be the centrifugal or propeller type in accordance with paragraph
"Fans". Fan and fan motor shall not be located in the discharge airstream
of the unit. Motors shall be suitable for the indicated service. The
condensing unit design shall prevent water from entering into the fan
section.
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2.7.2.3 Condensing Coil

Coils shall have nonferrous tubes of 3/8 inch minimum diameter without fins.
Casing shall be galvanized steel or aluminum. Contact of dissimilar metals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system.
Each coil shall be dehydrated and sealed after testing and prior to
evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a holding charge shall be field charged.

2.7.3 Compressor

Compressor shall be direct drive, semi-hermetic or hermetic reciprocating,
or scroll type capable of operating at partial load conditions. Compressor
shall be capable of continuous operation down to the lowest step of
unloading as specified.. If standard with the manufacturer, two or more
compressors may be used in lieu of a single compressor with unloading
capabilities, in which case the compressors will operate in sequence, and
each compressor shall have an independent refrigeration circuit through the
condenser and evaporator. Each compressor shall start in the unloaded
position. Each compressor shall be provided with vibration isolators,
thermal overloads, and high and low pressure safety cutoffs and protection
against short cycling.

2.7.4 Coil
Coils shall have nonferrous tubes of 3/8 inch minimum diameter with copper
or aluminum fins that are mechanically bonded or soldered to the tubes.
Casing shall be galvanized steel or aluminum. Contact of dissimilar metals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at the
factory and be suitable for the working pressure of the installed system.
Each coil shall be dehydrated and sealed after testing and prior to
evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a holding charge shall be field charged. Separate expansion devices
shall be provided for each compressor circuit.

2.7.5 Refrigerant and Oil

Refrigerant shall be one of the fluorocarbon gases. Refrigerants shall have
number designations and safety classifications in accordance with ASHRAE 34.
Refrigerants shall meet the requirements of ARI 700 as a minimum.
Refrigerants shall have an Ozone Depletion Potential (ODP) of less than or
equal to 0.05. Contractor shall provide and install a complete charge of
refrigerant for the installed system as recommended by the manufacturer.
Except for factory sealed units, two complete charges of lubricating oil for
each compressor crankcase shall be furnished. One charge shall be used
during the system performance testing period. Following the satisfactory
completion of the performance testing, the oil shall be drained and replaced
with a second charge. Lubricating oil shall be of a type and grade
recommended by the manufacturer for each compressor. Where color leak
indicator dye is incorporated, charge shall be in accordance with
manufacturer's recommendation.
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2.7.6 Fans

Fan wheel shafts shall be supported by either maintenance-accessible
lubricated antifriction block-type bearings, or permanently lubricated ball
bearings. Unit fans shall be selected to produce the cfm required at the
fan total pressure. Motor starters, if applicable, shall be magnetic
across-the-line type with a dripproof] enclosure. Thermal overload
protection shall be of the manual or automatic-reset type. Fan wheels or
propellers shall be constructed of aluminum or galvanized steel.
Centrifugal fan wheel housings shall be of galvanized steel, and both
centrifugal and propeller fan casings shall be constructed of aluminum or
galvanized steel. Steel elements of fans, except fan shafts, shall be hot-
dipped galvanized after fabrication or fabricated of mill galvanized steel.
Mill-galvanized steel surfaces and edges damaged or cut during fabrication
by forming, punching, drilling, welding, or cutting shall be recoated with
an approved zinc-rich compound. Fan wheels or propellers shall be
statically and dynamically balanced. Forward curved fan wheels shall be
included where applicable. Direct-drive fan motors shall be of the
multiple-speed variety. Belt-driven fans shall have adjustable sheaves to
provide not less than 25 percent fan-speed adjustment. The sheave size
shall be selected so that the fan speed at the approximate midpoint of the
sheave adjustment will produce the specified air quantity. Centrifugal
scroll-type fans shall be provided with streamlined orifice inlet and V-belt
drive. Each drive will be independent of any other drive. Propeller fans
shall be V-belt with fixed pitch blades. V-belt driven fans shall be
mounted on a corrosion protected drive shaft supported by either
maintenance-accessible lubricated antifriction block-type bearings, or
permanently lubricated ball bearings. Each drive will be independent of any
other drive. Drive bearings shall be protected with water slingers or
shields. V-belt drives shall be fitted with guards where exposed to contact
by personnel and fixed pitch sheaves.

2.7.6.1 Gas Fired Heating Section

Gas fired heat exchanger shall be constructed of aluminized steel, ceramic
coated cold-rolled steel or stainless steel suitable for natural gas fuel
supply. Burner shall have direct spark or hot surface ignition. Valve
shall include a pressure regulator. Combustion air shall be supplied with a
centrifugal combustion air blower. Safety controls shall include a flame
sensor and air pressure switch. Heater section shall be mounted to
eliminate noise from expansion and contraction and shall be completely
accessible for service. Gas equipment shall bear the AGA label for the type
of service involved. Burner shall be in accordance with NFPA 54.

2.7.7 Air Filters

Air filters shall be listed in accordance with requirements of UL 900,
except high efficiency particulate air filters of 99.97 percent efficiency
by the DOP Test Method shall be as listed under the label service and shall
meet the requirements of UL 586.

2.7.7.1 Replaceable Media Filters

Replaceable media filters shall be the dry-media type, of the size required
to suit the application. Filtering media shall be not less than 2 inches
thick fibrous glass media pad supported by a structural wire grid or woven
wire mesh. Pad shall be enclosed in a holding frame of not less than 16
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gauge galvanized steel, and equipped with quick-opening mechanism for
changing filter media. The air flow capacity of the filter shall be based
on net filter face velocity not exceeding 300 feet per minute, with initial
resistance of 0.13 inches water gauge. Average efficiency shall be not less
than 50 percent when tested in accordance with ASHRAE 52.1.

2.7.7.2 Liquid Receiver

A liquid receiver shall be provided when a system's condenser or compressor
does not contain a refrigerant storage capacity of at least 20 percent in
excess of a fully charged system. Receiver shall be designed, filled, and
rated in accordance with the recommendations of ARI 495, except as modified
herein. Receiver shall be fitted to include an inlet connection; an outlet
drop pipe with oil seal and oil drain where necessary; two bull's-eye liquid
level sight glass in same vertical plane, 90 degrees apart and perpendicular
to axis of receiver or external gauge glass with metal guard and automatic
stop valves, purge, charge, equalizing, pressurizing, plugged drain and
service valves on the inlet and outlet connections. Receiver shall be
provided with a relief valve of capacity and setting in accordance with
ASHRAE 15.

2.7.7.3 Oil Separator

Separator shall be the high efficiency type and be provided with removable
flanged head for ease in removing float assembly and removable screen
cartridge assembly. Pressure drop through a separator shall not exceed 10
psi during the removal of hot gas entrained oil. Connections to compressor
shall be as recommended by the compressor manufacturer. Separator shall be
provided with an oil float valve assembly or needle valve and orifice
assembly, drain line shutoff valve, sight glass, filter for removal of all
particulate sized 10 microns.

2.7.7.4 Oil Reservoir

Reservoir capacity shall equal one charge of all connected compressors.
Reservoir shall be provided with an external liquid gauge glass, plugged
drain, and isolation valves. Vent piping between the reservoir and the
suction header shall be provided with a 5 psi pressure differential relief
valve. Reservoir shall be provided with the manufacturer's standard filter
on the oil return line to the oil level regulators.

2.7.8 Internal Dampers

Dampers shall be parallel blade type with renewable blade seals and be
integral to the unitary unit. Damper provisions shall be provided for each
outside air intake, exhaust, economizer, and mixing boxes. Dampers shall
have manual modulation and operate as specified.

2.7.9 Cabinet Construction

Casings for the specified unitary equipment shall be constructed of
galvanized steel or aluminum sheet metal and galvanized or aluminum
structural members. Minimum thickness of single wall exterior surfaces
shall be .064 inch thick aluminum on units with a capacity less than 20
tons. Casing shall be fitted with lifting provisions, access panels or
doors, fan vibration isolators, electrical control panel, corrosion-
resistant components, structural support members, insulated condensate drip
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pan and drain, and internal insulation in the cold section of the casing.
Where double-wall insulated construction is proposed, minimum exterior
galvanized sheet metal thickness shall be 20 gauge. Provisions to permit
replacement of major unit components shall be incorporated. Penetrations of
cabinet surfaces, including the floor, shall be sealed. Unit shall be
fitted with a drain pan which extends under all areas where water may
accumulate. Drain pan shall be fabricated from Type 300 stainless steel,
galvanized steel with protective coating as required, or an approved plastic
material. Pan insulation shall be water impervious. Extent and
effectiveness of the insulation of unit air containment surfaces shall
prevent, within limits of the specified insulation, heat transfer between
the unit exterior and ambient air, heat transfer between the two conditioned
air streams, and condensation on surfaces. Insulation shall conform to ASTM
C 1071. Paint and finishes shall comply with the requirements specified in
paragraph "Factory Coating".

2.7.9.1 Indoor Cabinet

Indoor cabinets shall be suitable for the specified indoor service and
enclose all unit components.

2.7.9.2 Outdoor Cabinet

Outdoor cabinets shall be suitable for outdoor service with a weathertight,
insulated and corrosion-protected structure. Cabinets constructed
exclusively for indoor service which have been modified for outdoor service
are not acceptable.

2.7.10 Fire Safety

Fire hazard rating for plastic impregnated materials shall not exceed 25.
Plastics shall not drip or run during combustion. Determine ratings by ASTM
E 84 or NFPA 255.

2.7.11 Lumber

Lumber required for construction shall be as defined by the following type
woods:

2.7.11.1 Douglas Fir

CTI Std-114, WWPA-01, Grade B and better, Industrial Clear. Douglas fir
shall have a preservative treatment in accordance with CTI WMS-112.

2.7.11.2 Plywood

CTI Std-134, Exterior Grade, type and thickness as specified for the
application.

2.7.11.3 Pressure Treated Lumber

Pressure treated lumber shall be in accordance with CTI WMS-112. Wood
exposed as the result of notching, cutting, or drilling shall be saturated
with the preservative.
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2.7.12 Fiberglass Reinforced Plastic (FRP)

FRP components shall be inert, corrosion resistant, and fire-retardant with
a thickness of 12 ounces per square foot. FRP components shall contain an
ultraviolet (UV) ray inhibitor as per CTI Std-137, Grade 1 or 3.

2.7.13 Zinc-Coated Steel

Components fabricated of zinc-coated steel shall be not lighter than 16
gauge steel, protected against corrosion by a zinc coating. The zinc
coating shall conform to ASTM A 153 and ASTM A 123, as applicable and have
an extra heavy coating of not less than 2-1/2 ounces per square foot of
surface. Galvanized surfaces damaged due to welding shall be coated with
zinc rich coating conforming to ASTM D 520, Type I.

2.7.14 Polyvinyl Chloride (PVC) Formed Sheets

ASTM D 1784, Type I, Grade 1 with a flame spread rating of 15 or less per
ASTM E 84.

2.7.15 Hardware

Bolts shall be cadmium-plated, zinc-coated steel, or Type 304 stainless
steel. Each bolt shall be provided with neoprene and cadmium-plated steel
washers under the heads. Nails shall be silicon bronze, commercial bronze,
or stainless steel. Hardware shall meet the salt-spray fog test as defined
by ASTM B 117.

2.8 REFRIGERANT LEAK DETECTOR

The Contractor shall equip the mechanical room, which contains the
refrigeration equipment, with a refrigerant leak detector if the equipment
provided utilizes R-123. The refrigerant leak detector shall be a Halogen-
Specific detector to sense refrigerant within the mechanical room. The
detector shall be specifically designed for area monitoring, and have an
adjustable sensitivity such that it can detect refrigerant at or above 3
PPM, and initiate an alarm actuated at a value not greater than 10 PPM. The
detector shall be located in the mechanical room where refrigerant from the
equipment is likely to concentrate.

2.9 OXYGEN SENSOR

The Contractor shall equip the mechanical room, which contains the
refrigeration equipment, with an oxygen sensor if the equipment provided
utilizes R-22 or R-134a. The oxygen sensor shall initiate an alarm if
oxygen levels in the mechanical room drop below 19.5 volume percent. The
sensor shall be specifically designed to measure the percent oxygen level
within an area. The sensor shall have an adjustable sensitivity such that
it will alarm when the oxygen level is 21 volume percent and below. The
sensor shall be located in an area of the mechanical room containing the
equipment where refrigerant from a leak is likely to concentrate.
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2.10 INSULATION

2.10.1 Field Installed Insulation

Field installed insulation shall be as specified in Section 15250 THERMAL
INSULATION FOR MECHANICAL SYSTEMS.

2.10.2 Factory Installed Insulation

Factory applied insulation shall be as specified for the equipment to be
insulated except that refrigerant suction lines shall be insulated with
unicellular plastic foam. Insulation shall comply with the fire hazard
rating specified in Section 15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.11 TEMPERATURE CONTROLS

Temperature controls shall be fully coordinated with and integrated into the
existing air-conditioning system.

2.12 DUCTWORK COMPONENTS

2.12.1 Metal Ductwork

Every aspect of metal ductwork construction, including fittings and
components, shall comply with SMACNA-06 unless otherwise specified. Elbows
shall be radius type with a centerline radius of 1-1/2 times the width or
diameter of the duct where space permits. Otherwise, elbows having a
minimum radius equal to the width or diameter of the duct or square elbows
with factory fabricated turning vanes may be used. Static pressure 1/2, 1,
and 2 inch w.g. ductwork shall meet the requirements of Seal Class C.
Sealants shall conform to fire hazard classification specified in Section
15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS. Pressure sensitive tape
shall not be used as a sealant. Spiral lock seam duct, and flat oval shall
be made with duct sealant and locked with not less than 3 equally spaced
drive screws or other approved methods indicated in SMACNA-06. The sealant
shall be applied to the exposed male part of the fitting collar so that the
sealer will be on the inside of the joint and fully protected by the metal
of the duct fitting. One brush coat of the sealant shall be applied over
the outside of the joint to at least 2 inch band width covering all screw
heads and joint gap. Dents in the male portion of the slip fitting collar
will not be acceptable.

2.12.1.1 Transitions

Diverging air flow transitions shall be made with each side pitched out a
maximum of 15 degrees, for an included angle of 30 degrees. Transitions for
converging air flow shall be made with each side pitched in a maximum of 30
degrees, for an included angle of 60 degrees, or shall be as indicated.
Factory-fabricated reducing fittings for systems using round duct sections
when formed to the shape of the ASME short flow nozzle, need not comply with
the maximum angles specified.

2.12.1.2 Metallic Flexible Duct

Metallic type duct shall be galvanized steel supporting to 8 foot spans.
Duct shall be of corrugated/interlocked, folded and knurled type seam
construction, bendable without damage through 180 degrees with a throat
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radius equal to 1/2 duct diameter. Duct shall conform to UL 181 and shall
be rated for positive or negative working pressure of 15 inches water gauge
at 350 degrees F when duct is aluminum, and 650 degrees F when duct is
galvanized steel or stainless steel.

2.12.1.3 Insulated Nonmetallic Flexible Duct Runouts

Flexible duct runouts shall be used only where indicated. Runouts shall not
exceed 10 feet in length, shall be preinsulated, factory fabricated, and
comply with NFPA 90A and UL 181. Either field or factory applied vapor
barrier shall be provided. Where coil induction or high velocity units are
supplied with vertical air inlets, a streamlined and vaned and mitered elbow
transition piece shall be provided for connection to the flexible duct or
hose. The last elbow to these units, other than the vertical air inlet
type, shall be a die-stamped elbow and not a flexible connector. Insulated
flexible connectors may be used as runouts. The insulation material surface
shall not be exposed to the air stream.

2.12.1.4 General Service Duct Connectors

A flexible duct connector approximately 6 inches in width shall be provided
where sheet metal connections are made to fans or where ducts of dissimilar
metals are connected. For round/oval ducts, the flexible material shall be
secured by stainless steel or zinc-coated, iron clinch-type draw bands. For
rectangular ducts, the flexible material locked to metal collars shall be
installed using normal duct construction methods. The composite connector
system shall comply with UL 214 and be classified as "flame-retarded
fabrics" in UL-01.

2.12.2 Fibrous Glass Ductwork

Fibrous glass ductwork will not be provided in lieu of sheet metal ductwork
conform to UL 181, Class 1.

2.12.3 Ductwork Insulation

Ductwork insulation and related materials shall conform to the requirements
of Section 15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.12.4 Ductwork Accessories

2.12.4.1 Duct Access Doors

Access doors shall be provided in ductwork where indicated and at all air
flow measuring devices, automatic dampers, fire dampers, coils, thermostats,
and other apparatus requiring service and inspection in the duct system, and
unless otherwise shown, shall conform to SMACNA-06. Access doors shall be
provided upstream and downstream of air flow measuring primaries and heating
and cooling coils. Doors shall be minimum 15 by 18 inches, unless otherwise
shown. Where duct size will not accommodate this size door, the doors shall
be made as large as practicable. Doors 24 by 24 inches or larger shall be
provided with fasteners operable from both sides. Doors in insulated ducts
shall be the insulated type.
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2.12.4.2 Fire Dampers

Fire dampers shall be 1-1/2 hour fire rated unless otherwise indicated.
Fire dampers shall conform to the requirements of NFPA 90A and UL 555. Fire
dampers shall be automatic operating type and shall have a dynamic rating
suitable for the maximum air velocity and pressure differential to which it
will be subjected. Fire dampers shall be approved for the specific
application and shall be installed according to their listing. Fire dampers
shall be equipped with a steel sleeve or adequately sized frame installed in
such a manner that disruption of the attached ductwork, if any, will not
impair the operation of the damper. Sleeves or frames shall be equipped
with perimeter mounting angles attached on both sides of the wall or floor
opening. Ductwork in fire-rated floor-ceiling or roof-ceiling assembly
systems with air ducts that pierce the ceiling of the assemblies shall be
constructed in conformance with UL-05. Fire dampers shall be curtain type
with damper blades in the air stream or single blade type or multi-blade
type]. Dampers shall not reduce the duct or the air transfer opening cross-
sectional area. Dampers shall be installed so that the centerline of the
damper depth or thickness is located in the centerline of the wall,
partition or floor slab depth or thickness. Unless otherwise indicated, the
installation details given in SMACNA-05 and in manufacturer's instructions
for fire dampers shall be followed.

2.12.4.3 Splitters and Manual Balancing Dampers

Splitters and manual balancing dampers shall be furnished with accessible
operating mechanisms. Where operators occur in finished portions of the
building, operators shall be chromium plated with all exposed edges rounded.
Splitters shall be operated by quadrant operators or 3/16 inch rod brought
through the side of the duct with locking setscrew and bushing. Two rods
are required on splitters over 8 inches. Manual volume control dampers
shall be operated by locking-type quadrant operators. Dampers and splitters
shall be 2 gauges heavier than the duct in which installed. Unless
otherwise indicated, multileaf dampers shall be opposed blade type with
maximum blade width of 12 inches. Access doors or panels shall be provided
for all concealed damper operators and locking setscrews. Unless otherwise
indicated, the locking-type quadrant operators for dampers, when installed
on ducts to be thermally insulated, shall be provided with stand-off
mounting brackets, bases, or adapters to provide clearance between the duct
surface and the operator not less than the thickness of the insulation.
Stand-off mounting items shall be integral with the operator or standard
accessory of the damper manufacturer. Volume dampers shall be provided
where indicated.

2.12.4.4 Air Deflectors and Branch Connections

Air deflectors shall be provided at all duct mounted supply outlets, at all
takeoff or extension collars to supply outlets, at all duct branch takeoff
connections, and at all 90 degree elbows, as well as at all locations as
indicated on the drawings or shown in the Sheet Metal and Air Contractors
National Association manuals. Air deflectors, except those installed in 90
degree elbows, shall be provided with an approved means of adjustment.
Adjustment shall be made from easily accessible means inside the duct or
from an adjustment with sturdy lock on the face of the duct. When installed
on ducts to be thermally insulated, external adjustments shall be provided
with stand-off mounting brackets, integral with the adjustment device, to
provide clearance between the duct surface and the adjustment device not
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less than the thickness of the thermal insulation. Air deflectors shall be
factory-fabricated units consisting of curved turning vanes or louver blades
designed to provide uniform air distribution and change of direction with
minimum turbulence or pressure loss. Air deflectors shall be factory or
field assembled. Blade air deflectors, also called blade air extractors,
shall be approved factory fabricated units consisting of equalizing grid and
adjustable blade and lock. Adjustment shall be easily made from the face of
the diffuser or by position adjustment and lock external to the duct.
Stand-off brackets shall be provided on insulated ducts and are described
herein before. Fixed air deflectors, also called turning vanes, shall be
provided in all 90 degree elbows. Turning vanes shall be designed as shown
in the Sheet Metal and Air Condition Contractors National Association
manuals.

2.12.5 Duct Sleeves, Framed Prepared Openings, Closure Collars

2.12.5.1 Duct Sleeves

Duct sleeves shall be provided for all round ducts 375 mm 15 inches in
diameter or less passing through floors, walls, ceilings, or roof, and
installed during construction of the floor, wall, ceiling, or roof. Round
ducts larger than 375 mm 15 inches in diameter and all square, rectangular,
and oval ducts passing through floors, walls, ceilings, or roof shall be
installed through framed prepared openings. The Contractor shall be
responsible for the proper size and location of sleeves and prepared
openings. Sleeves and framed openings are also required where grilles,
registers, and diffusers are installed at the openings. Framed prepared
openings shall be fabricated from 20 gauge galvanized steel, unless
otherwise indicated. Where sleeves are installed in bearing walls or
partitions, black steel pipe, ASTM A 53, Schedule 20 shall be used. Sleeve
shall provide 1 inch clearance between the duct and the sleeve or 1 inch
clearance between the insulation and the sleeve for insulated ducts.

2.12.5.2 Framed Prepared Openings

Openings shall have 1 inch clearance between the duct and the opening or 1
inch clearance between the insulation and the opening for insulated ducts.

2.12.5.3 Closure Collars

Collars shall be fabricated of galvanized sheet metal not less than 4 inches
wide, unless otherwise indicated, and shall be installed on exposed ducts on
each side of walls or floors where sleeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars shall
fit snugly around the duct or insulation. Sharp edges of the collar around
insulated duct shall be ground smooth to preclude tearing or puncturing the
insulation covering or vapor barrier. Collars for round ducts 15 inches in
diameter or less shall be fabricated from 20 gauge galvanized steel.
Collars for round ducts larger than 15 inches and all square, and
rectangular ducts shall be fabricated from 18 gauge galvanized steel.
Collars shall be installed with fasteners on maximum 6 inch centers, except
that not less than 4 fasteners shall be used.

2.12.5.4 Low Pressure Systems

Low pressure systems shall be defined as a system with a total pressure of1
4 inches water gauge or lower. Sound attenuators shall be provided only
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where indicated, or in lieu of lined ducts. Factory fabricated sound
attenuators shall be constructed of galvanized steel sheets. Outer casing
shall be not less than 22 gauge. Acoustical fill shall be fibrous glass.
Net sound reduction shall be as indicated. Values shall be obtained on a
test unit not less than 24 inches by 24 inches outside dimensions made by a
certified nationally recognized independent acoustical laboratory. Air flow
capacity shall be as indicated or required. Pressure drop through the
attenuator shall not exceed the value indicated, or shall not be in excess
of 15 percent of the total external static pressure of the air handling
system, whichever is less. Sound attenuators shall be acoustically tested
with metal duct inlet and outlet sections while under the rated air flow
conditions. Noise reduction data shall include the effects of flanking
paths and vibration transmission. Sound attenuators shall be constructed to
be airtight when operating at the internal static pressure indicated or
specified for the duct system, but in no case less than 2 inch water gauge.

2.12.5.5 Acoustical Duct Liner

Acoustical duct lining shall NOT BE USED.

2.12.6 Diffusers, Registers, and Grilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or
aluminum and shall distribute the specified quantity of air evenly over
space intended without causing noticeable drafts, air movement faster than
50 fpm in occupied zone, or dead spots anywhere in the conditioned area.
Outlets for diffusion, spread, throw, and noise level shall be as required
for specified performance. Performance shall be certified in accordance
with ADC 1062:GRD. Inlets and outlets shall be sound rated and certified in
accordance with ADC 1062:GRD. Sound power level shall be as indicated.
Diffusers and registers shall be provided with volume damper with accessible
operator, unless otherwise indicated; or if standard with the manufacturer,
an automatically controlled device will be acceptable. Volume dampers shall
be opposed blade type for all diffusers and registers, except linear slot
diffusers. Linear slot diffusers shall be provided with round or elliptical
balancing dampers. Where the inlet and outlet openings are located less
than 7 feet above the floor, they shall be protected by a grille or screen
in accordance with NFPA 90A.

2.12.6.1 Diffusers

Diffuser types shall be as indicated. Ceiling mounted units shall be
furnished with antismudge devices, unless the diffuser unit minimizes
ceiling smudging through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or combination
light and ceiling diffusers shall conform to the requirements of UL-03 for
the interchangeable use as cooled or heated air supply diffusers or return
air units. Ceiling mounted units shall be installed with rims tight against
ceiling. Sponge rubber gaskets shall be provided between ceiling and
surface mounted diffusers for air leakage control. Suitable trim shall be
provided for flush mounted diffusers. Duct collar connecting the duct to
diffuser shall be airtight and shall not interfere with volume controller.
Return or exhaust units shall be similar to supply diffusers.
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2.12.6.2 Registers and Grilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical louver type similar in
appearance to the supply register face. Registers shall be provided with
sponge-rubber gasket between flanges and wall or ceiling. Wall supply
registers shall be installed at least 6 inches below the ceiling unless
otherwise indicated. Return and exhaust registers shall be located 6 inches
above the floor unless otherwise indicated. Four-way directional control
may be achieved by a grille face which can be rotated in 4 positions or by
adjustment of horizontal and vertical vanes. Grilles shall be as specified
for registers, without volume control damper.

2.12.7 Louvers

Louvers shall be furnished for installation in exterior walls which are
directly connected by ductwork to air handling equipment. Louver blades
shall be fabricated from anodized aluminum or galvanized steel sheets, and
shall be provided with a frame of galvanized steel or aluminum structural
shapes. Sheet metal thickness and fabrication shall conform toSMACNA-06.
Blades shall be accurately fitted and secured to frames. Edges of louver
blades shall be folded or beaded for rigidity and baffled to exclude driving
rain. Louver shall be provided with bird screen. Louvers shall bear AMCA
Certified Ratings Seal for air performance and water penetration ratings as
described in AMCA 500.

2.12.8 Valves

Valves shall be Class 125 and shall be suitable for the intended
application. Valves shall meet the material, fabrication and operating
requirements of ASME B31.1. Chain operators shall be provided for valves
located 10 feet or higher above the floor.

2.12.8.1 Gate Valves

Gate valves 2-1/2 inch and smaller shall conform to MSS SP-80 and shall be
bronze with rising stem and threaded, soldered, or flanged ends. Gate
valves 3 inches and larger shall conform to MSS SP-70, Type I, II, Class
125, Design OF and shall be cast iron with bronze trim, outside screw and
yoke, and flanged or threaded ends.

2.12.8.2 Globe and Angle Valves

Globe valves 2-1/2 inch and smaller shall conform to MSS SP-80 and shall be
bronze with threaded, soldered, or flanged ends. Globe valves 3 inches and
larger shall conform to MSS SP-85 and shall be cast iron with bronze trim
and flanged or threaded ends.

2.12.8.3 Check Valves

Check valves 2-1/2 inch and smaller shall conform to MSS SP-80 and shall be
bronze with threaded, soldered, or flanged ends. Check valves 3 inches and
larger shall conform to MSS SP-71, Type I, II, III, or IV, Class 125 or 150
and shall be cast iron with bronze trim and flanged or threaded ends.



15653 - 27

2.12.8.4 Plug Valves

Tapered type valves, with a positive pressure sealant system providing for
direct application of unseating pressure to the smaller end of the plug in
all operating positions shall be used. Sealant grooves shall be arranged so
as to completely surround the ports with the plug in the closed position and
to prevent bypassing of sealant pressure to the line fluid passages in any
position of the plug.

2.12.8.5 Ball Valves

Ball valves should be used only for drain valves

Ball valves 1/2 inch and larger shall conform to MSS SP-72 or MSS SP-110 and
shall be ductile iron or bronze with threaded, soldered, or flanged ends.

2.12.8.6 Butterfly Valves

Butterfly valves shall be in accordance with MSS SP-67, Type 1 and shall be
2 flange or lug wafer type, and shall be bubble tight at 150 psi. Valve
bodies shall be cast iron, malleable iron, or steel. Valves smaller than 8
inches shall have throttling handles with a minimum of seven locking
positions. Valves in insulated lines shall have extended neck to
accommodate insulation thickness.

2.12.9 Accessories

2.12.9.1 Flexible Pipe Connectors

Flexible pipe connectors shall be designed for 150 psi service as
appropriate for the static head plus the system head, and 250 degrees F for
grooved end flexible connectors. The flexible section shall be constructed
of rubber, tetrafluoroethylene resin, or corrosion-resisting steel, bronze,
monel, or galvanized steel. The flexible section shall be suitable for
intended service with end connections to match adjacent piping. Flanged
assemblies shall be equipped with limit bolts to restrict maximum travel to
the manufacturer's standard limits. Unless otherwise indicated, the length
of the flexible connectors shall be as recommended by the manufacturer for
the service intended. Internal sleeves or liners, compatible with
circulating medium, shall be provided when recommended by the manufacturer.
Covers to protect the bellows shall be provided where indicated.

2.12.9.2 Solder

Solder for water piping shall be in accordance with ASTM B 32, alloy grade
50B.

2.12.10 Expansion Joints

2.12.10.1 Slip-Tube Joints

Expansion joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not less than the
traverse indicated. The joints shall be designed for working temperature
and pressure suitable for the application, but not less than 150 psi, and
shall be in accordance with applicable requirements of EJMA-01 and ASME
B31.1. End connections shall be flanged or beveled for welding as
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indicated. Joints shall be provided with an anchor base where required or
indicated. Where adjoining pipe is carbon steel, the sliding slip shall be
seamless steel plated with a minimum of 5 mils of hard chrome in accordance
with ASTM B 650. Joint components shall be suitable for the intended
service. Initial settings shall be made in accordance with the
manufacturer's recommendations to compensate for ambient temperature at time
of installation. Pipe alignment guides shall be installed as recommended by
the joint manufacturer. Pipe alignment guides shall in no case be more than
5 feet from expansion joints except for pipe 4 inches or smaller. Pipe
alignment guides on pipe 4 inches or smaller shall be installed not more
than 2 feet from expansion joints. Service outlets shall be provided where
indicated.

2.12.10.2 Bellows Type Joints

Bellows type joints shall be flexible, guided expansion joints. The
expansion element shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conform to the applicable requirements of EJMA-
01 and ASME B31.1 with internal sleeves. Guiding of piping on both sides of
expansion joint shall be in accordance with the published recommendations of
the manufacturer of the expansion joint. The joints shall be designed for
the working temperature and pressure suitable for the application but not
less than 150 psi.

2.13 REFRIGERANT PIPING

Refrigerant piping, valves, fittings, and accessories shall conform to the
requirements of ASHRAE 15 and ASME B31.5, except as specified.

2.13.1 Steel Pipe

Steel pipe for refrigerant service shall conform to ASTM A 53, Schedule 40,
Type E or S, Grades A or B. Type F pipe shall not be used.

2.13.2 Joints and Fittings, Steel Pipe

Joints and fittings shall be steel butt-welding, socket-welding, or
malleable iron threaded type. Pipe shall be welded except that joints on
lines 2 inches and smaller may be threaded. Threads shall be tapered type
conforming to ASME B1.20.1. The malleable iron threaded type fitting shall
be of a weight corresponding to adjacent pipe. Flanges and flange faces of
fittings shall be tongue-and-groove type with gaskets suitable for the
refrigerant used; size 1 inch and smaller shall be oval, two-bolt type; size
above 1 inch, up to and including4 inches, shall be square four-bolt type;
and sizes over 4 inches shall be round.

2.13.3 Steel Tubing

Steel tubing for refrigeration service shall be in accordance with ASTM A
334, Grade 1. Tubing with a nominal diameter of 3/8 inch through 1/2 inch
shall have a wall thickness of 0.049 inches. Tubing with a nominal diameter
of 3/4 inch through 2 inches shall have a wall thickness of 0.065 inches.
Tubing with a nominal diameter of 2 1/2 inches through 4 inches shall have a
wall thickness of 0.095 inches. Steel tubing shall be cold-rolled,
electric-forged, welded-steel. One end of the tubing shall be provided with
a socket. Steel tubing shall be cleaned, dehydrated, and capped.
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2.13.4 Joints and Fittings, Steel Tubing

Joints and fittings shall be socket type provided by the steel tubing
manufacturer.

2.13.5 Copper Tubing

Copper tubing shall conform to ASTM B 280 annealed or hard drawn as
required. Copper tubing shall be soft annealed where bending is required
and hard drawn where no bending is required. Soft annealed copper tubing
shall not be used in sizes larger than 1-3/8 inches. Joints shall be brazed
except that joints on lines 7/8 inch and smaller may be flared.

2.13.6 Joints and Fittings, Copper Tubing

Copper tube joints and fittings shall be flare joint type with short-shank
flare, or solder-joint pressure type. Joints and fittings for brazed joint
shall be wrought-copper or forged-brass sweat fittings. Cast sweat-type
joints and fittings shall not be allowed for brazed joints.

2.13.7 Valves

Valves shall be pressure and temperature rated for contained refrigerant
service and shall comply with ASME B31.5. Metals of construction shall be
ferrous or copper based. Atmosphere exposed valve stems shall be stainless
steel or corrosion resistant metal plated carbon steel. Valve body
connections shall be brazed or welded socket, flanged or combination
thereof. Threaded connections shall not be used, except in pilot pressure
or gauge lines where maintenance disassembly is required and welded flanges
cannot be used. Valves shall be suitable for or fitted with extended copper
ends for brazing in-place without disassembly. Ferrous body valves shall be
fitted with factory fabricated and brazed copper transitions. To minimize
system pressure drops, where practicable, globe valves shall be angle body
type, and straight line valves shall be full port ball type. Control valve
inlets shall be fitted with integral or adapted strainer or filter where
recommended or required by manufacturer. Valves shall be cleaned and sealed
moisture-tight.

2.13.7.1 Refrigerant-Stop Valves

Valves, in sizes through 5/8 inch, shall be handwheel operated, straight or
angle, packless diaphragm globe type with back-seating stem, brazed ends,
except where SAE flare or retained seal cap connections are required. In
sizes over 5/8 inch, valves shall be globe or angle type, wrench operated
with ground-finish stems, or ball valves, packed especially for refrigerant
service, back seated, and provided with seal caps. Refrigerant isolation
and shut-off valves shall have retained or captive spindles and facilities
for tightening or replacement of the gland packing under line pressure as
applicable. Stop valves shall have back-seating plated steel stem, bolted
bonnet in sizes 1-1/8 inches OD and larger, integral or flanged transition
brazed socket. Valves in sizes through 2-1/2 inches shall be end-entry body
assembly, full-port, floating ball type, with equalizing orifice fitted
chrome plated ball, seats and seals of tetrafluoroethylene, chrome plated or
stainless steel stem, and seal cap. In sizes 100 mm (4 inch) 4 inch IPS and
larger, and in smaller sizes where carbon steel piping is used, valve bodies
shall be tongue and groove flanged and complete with mating flange, gaskets



15653 - 30

and bolting for socket or butt-weld connection. Purge, charge and receiver
valves shall be of manufacturer's standard configuration.

2.13.7.2 Check Valves

Valve shall be designed for service application, spring-loaded type where
required.

2.13.7.3 Liquid Solenoid Valves

Valves shall comply with ARI 760 and be suitable for continuous duty with
applied voltages 15 percent under and 5 percent over nominal rated voltage
at maximum and minimum encountered pressure and temperature service
conditions. Valves shall be direct-acting or pilot-operating type,
packless, except that packed stem, seal capped, manual lifting provisions
shall be furnished. Solenoid coils shall be moisture-proof, UL approved,
totally encapsulated or encapsulated and metal jacketed as required. Valves
shall have safe working pressure of 400 psi and a maximum operating pressure
differential of at least 200 psi at 85 percent rated voltage. Valves shall
have an operating pressure differential suitable for the refrigerant used.

2.13.7.4 Expansion Valves

Expansion valves conform to requirements of ARI 750. Valve shall be of the
diaphragm and spring type with internal or external equalizers, and bulb and
capillary tubing. Valve shall be provided with an external superheat
adjustment along with a seal cap. Internal equalizers may be utilized where
flowing refrigerant pressure drop between outlet of the valve and inlet to
the evaporator coil is negligible and pressure drop across the evaporator is
less than the pressure difference corresponding to 2 degrees F of saturated
suction temperature at evaporator conditions. Bulb charge shall be
determined by the manufacturer for the application and such that liquid will
remain in the bulb at all operating conditions. Gas limited liquid charged
valves and other valve devices for limiting evaporator pressure shall not be
used without a distributor or discharge tube or effective means to prevent
loss of control when bulb becomes warmer than valve body. Pilot-operated
valves shall have a characterized plug to provide required modulating
control. A de-energized solenoid valve may be used in the pilot line to
close the main valve in lieu of a solenoid valve in the main liquid line.
An isolatable pressure gauge shall be provided in the pilot line, at the
main valve. Automatic pressure reducing or constant pressure regulating
expansion valves may be used only where indicated or for constant evaporator
loads.

2.13.7.5 Safety Relief Valve

Valve shall be the two-way type. Single type valves shall be used only
where indicated. Valve shall bear the ASME code symbol. Valve capacity
shall be certified by the National Board of Boiler and Pressure Vessel
Inspectors. Valve shall be of an automatically reseating design after
activation.

2.13.7.6 Evaporator Pressure Regulators, Direct-Acting

Valve shall include a diaphragm/spring power assembly, external pressure
adjustment with seal cap, and pressure gauge port. Valve shall maintain a
constant inlet pressure by balancing inlet pressure on diaphragm against an
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adjustable spring load. Pressure drop at system design load shall not
exceed the pressure difference corresponding to a 2 degrees F change in
saturated refrigerant temperature at evaporator operating suction
temperature. Spring shall be selected for indicated maximum allowable
suction pressure range.

2.13.7.7 Refrigerant Access Valves

Refrigerant access valves and hose connections shall be in accordance with
ARI 720.

2.13.8 Accessories

2.13.8.1 Vibration Dampeners

Dampeners shall be of the all-metallic bellows and woven-wire type.

2.13.8.2 Flexible Pipe Connectors

Connector shall be pressure and temperature rated for the service in
accordance with ASHRAE 15 and ASME B31.5. Connector shall be a composite of
interior corrugated phosphor bronze or Type 300 Series Stainless steel, as
required for fluid service, with exterior reinforcement of bronze, stainless
steel or monel wire braid. Assembly shall be constructed with a safety
factor of not less than 4 at 300 degrees F. Unless otherwise indicated, the
length of a flexible connector shall be as recommended by the manufacturer
for the service intended.

2.13.8.3 Brazing Materials

Brazing materials for refrigerant piping shall be in accordance with AWS
A5.8, Classification BCuP-5.

2.14 DRAIN AND MISCELLANEOUS PIPING

Piping, fittings, valves and accessories for drain and miscellaneous
services shall be in accordance with Section 15400 PLUMBING, GENERAL
PURPOSE.

2.15 FABRICATION

2.15.1 Factory Coating

Unless otherwise specified, equipment and component items, when fabricated
from ferrous metal, shall be factory finished with the manufacturer's
standard finish, except that items located outside of buildings shall have
weather resistant finishes.

2.15.2 Field Painting

Painting required for surfaces not otherwise specified, and finish painting
of items only primed at the factory are specified in Section 09900 PAINTING,
GENERAL.
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2.15.2.1 Color Coding

Color coding for piping identification is specified in Section 09900
PAINTING, GENERAL.

2.15.2.2 Color Coding Scheme

A color coding scheme for locating hidden piping shall be in accordance with
Section 15400 PLUMBING, GENERAL PURPOSE.

3 EXECUTION

3.1 INSTALLATION

Work shall be performed in accordance with the manufacturer's published
diagrams, recommendations, and equipment warranty requirements. Where
equipment is specified to conform to the requirements of ASME BPV VIII Div 1
and ASME BPV IX, the design, fabrication, and installation of the system
shall conform to ASME BPV VIII Div 1 and ASME BPV IX.

3.1.1 Equipment

Refrigeration equipment and the installation thereof shall conform to ASHRAE
15. Necessary supports shall be provided for all equipment, appurtenances,
and pipe as required, including frames or supports for compressors, pumps,
cooling towers, condensers, and similar items. Compressors shall be
isolated from the building structure. If mechanical vibration isolators are
not provided, vibration absorbing foundations shall be provided. Each
foundation shall include isolation units consisting of machine and floor or
foundation fastenings, together with intermediate isolation material. Other
floor-mounted equipment shall be set on not less than a 150 mm 6 inch
concrete pad doweled in place. Concrete foundations for floor mounted pumps
shall have a mass equivalent to three times the weight of the components,
pump, base plate, and motor to be supported. In lieu of concrete pad
foundation, concrete pedestal block with isolators placed between the
pedestal block and the floor may be provided. Concrete pedestal block shall
be of mass not less than three times the combined pump, motor, and base
weights. Isolators shall be selected and sized based on load-bearing
requirements and the lowest frequency of vibration to be isolated. Lines
connected to pumps mounted on pedestal blocks shall be provided with
flexible connectors. Foundation drawings, bolt-setting information, and
foundation bolts shall be furnished prior to concrete foundation
construction for all equipment indicated or required to have concrete
foundations. Concrete for foundations shall be as specified in Section
03300 CAST-IN-PLACE STRUCTURAL CONCRETE. Equipment shall be properly
leveled, aligned, and secured in place in accordance with manufacturer's
instructions.

3.1.2 Mechanical Room Ventilation

Mechanical rooms containing refrigeration components or equipment shall be
ventilated to the outdoors. Refrigerant relief device vent piping which is
not returned to the system shall be routed to the atmosphere. Relief piping
shall be supported independently of relief device and braced against
reaction forces. The ventilation system shall be in accordance with Section
15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.
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3.1.3 Building Surface Penetrations

Sleeves in nonload bearing surfaces shall be galvanized sheet metal,
conforming to ASTM A 653, Coating Class G-90, 20 gauge. Sleeves in load
bearing surfaces shall be uncoated carbon steel pipe, conforming to ASTM A
53. Sealants shall be applied to moisture and oil-free surfaces and
elastomers to not less than 1/2 inch depth. Sleeves shall not be installed
in structural members.

3.1.3.1 General Service Areas

Each sleeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe sleeves
fitted into place at the time of construction. Sleeves shall be of such
size as to provide a minimum of 1/4 inch all-around clearance between bare
pipe and sleeves or between jacketed-insulation and sleeves. Except in pipe
chases or interior walls, the annular space between pipe and sleeve or
between jacket over-insulation and sleeve shall be sealed in accordance with
Section 07920 JOINT SEALING.

3.1.3.2 Waterproof Penetrations

Pipes passing through roof or floor waterproofing membrane shall be
installed through a 17-ounce copper sleeve, or a 0.032 inch thick aluminum
sleeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably formed, and skirt or flange shall extend not less than 8 inches
from the pipe and be set over the roof or floor membrane in a troweled
coating of bituminous cement. The flashing sleeve shall extend up the pipe
a minimum of 2 inches above the roof or floor penetration. The annular
space between the flashing sleeve and the bare pipe or between the flashing
sleeve and the metal-jacket-covered insulation shall be sealed as indicated.
Penetrations shall be sealed by either one of the following methods.

a. Waterproofing Clamping Flange: Pipes up to and including 250 mm 10
inches in diameter passing through roof or floor waterproofing
membrane may be installed through a cast iron sleeve with caulking
recess, anchor lugs, flashing clamp device, and pressure ring with
brass bolts. Waterproofing membrane shall be clamped into place
and sealant shall be placed in the caulking recess.

b. Modular Mechanical Type Sealing Assembly: In lieu of a waterproofing
clamping flange and caulking and sealing of annular space between
pipe and sleeve or conduit and sleeve, a modular mechanical type
sealing assembly may be installed. Seals shall consist of
interlocking synthetic rubber links shaped to continuously fill the
annular space between the pipe/conduit and sleeve with corrosion
protected carbon steel bolts, nuts, and pressure plates. Links
shall be loosely assembled with bolts to form a continuous rubber
belt around the pipe with a pressure plate under each bolt head and
each nut. After the seal assembly is properly positioned in the
sleeve, tightening of the bolt shall cause the rubber sealing
elements to expand and provide a watertight seal rubber sealing
elements to expand and provide a watertight seal between the
pipe/conduit seal between the pipe/conduit and the sleeve. Each
seal assembly shall be sized as recommended by the manufacturer to
fit the pipe/conduit and sleeve involved. The Contractor electing
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to use the modular mechanical type seals shall provide sleeves of
the proper diameters.

3.1.3.3 Fire-Rated Penetrations

Penetration of fire-rated walls, partitions, and floors shall be sealed as
specified in Section 07270 FIRESTOPPING.

3.1.3.4 Escutcheons

Finished surfaces where exposed piping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipment rooms,
shall be provided with escutcheons. Where sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.1.4 Access Panels

Access panels shall be provided for all concealed valves vents, controls,
and items requiring inspection or maintenance. Access panels shall be of
sufficient size and located so that the concealed items may be serviced and
maintained or completely removed and replaced. Access panels shall be as
specified in Section 05500 MISCELLANEOUS METALS.

3.1.5 General Piping Installation

3.1.5.1 Brazed Joints

Brazing shall be performed in accordance with AWS-01, except as modified
herein. During brazing, the pipe and fittings shall be filled with a
pressure regulated inert gas, such as nitrogen, to prevent the formation of
scale. Before brazing copper joints, both the outside of the tube and the
inside of the fitting shall be cleaned with a wire fitting brush until the
entire joint surface is bright and clean. Brazing flux shall not be used.
Surplus brazing material shall be removed at all joints. Steel tubing
joints shall be made in accordance with the manufacturer's recommendations.
Joints in steel tubing shall be painted with the same material as the baked-
on coating within 8 hours after joints are made. Tubing shall be protected
against oxidation during brazing by continuous purging of the inside of the
piping using nitrogen. Piping shall be supported prior to brazing and not
be sprung or forced.

3.1.5.2 Threaded Joints

Threaded joints shall be made with tapered threads and made tight with PTFE
tape complying with ASTM D 3308 or equivalent thread-joint compound applied
to the male threads only. Not more than three threads shall show after the
joint is made.

3.1.5.3 Welded Joints

Welded joints in steel refrigerant piping shall be fusion-welded. Changes
in direction of piping shall be made with welded fittings only; mitering or
notching pipe or other similar construction to form elbows or tees will not
be permitted. Branch connections shall be made with welding tees or forged
welding branch outlets. Steel pipe shall be thoroughly cleaned of all scale
and foreign matter before the piping is assembled. During welding, the pipe
and fittings shall be filled with a pressure regulated inert gas, such as
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nitrogen, to prevent the formation of scale. Beveling, alignment, heat
treatment, and inspection of weld shall conform to ASME B31.1. Weld defects
shall be removed and rewelded at no additional cost to the Government.
Electrodes shall be stored and dried in accordance with AWS D1.1 or as
recommended by the manufacturer. Electrodes that have been wetted or that
have lost any of their coating shall not be used.

3.1.5.4 Flanged Joints

Flanged joints shall be assembled square end tight with matched flanges,
gaskets, and bolts. Gaskets shall be suitable for use with the refrigerants
to be handled. When steel refrigerant piping is used, union or flange
joints shall be provided in each line immediately preceding the connection
to each piece of equipment requiring maintenance, such as compressors,
coils, refrigeration equipment, control valves, and other similar items.

3.1.5.5 Flared Connections

When flared connections are used, a suitable lubricant shall be used between
the back of the flare and the nut in order to avoid tearing the flare while
tightening the nut.

3.1.5.6 Directional Changes

Changes in direction shall be made with fittings, except that bending of
pipe 4 inches and smaller will be permitted, provided a pipe bender is used
and wide weep bends are formed. The centerline radius of bends shall not be
less than 6 diameters of the pipe. Bent pipe showing kinks, wrinkles,
flattening, or other malformations will not be accepted.

3.1.5.7 Functional Requirements

Horizontal supply mains shall pitch down in the direction of flow as
indicated. The grade shall not be less than 1 inch in 40 feet. Reducing
fittings shall be used for changes in pipe sizes. Open ends of pipelines
and equipment shall be capped or plugged during installation to keep dirt or
other foreign materials out of the system. Pipe not otherwise specified
shall be uncoated. Connections to appliances shall be made with malleable
iron unions for steel pipe 2-1/2 inches or less in diameter, and with
flanges for pipe 3 inches or more in diameter. Connections between ferrous
and copper piping shall be electrically isolated from each other with
dielectric unions or flanges. Piping located in air plenums shall conform
to NFPA 90A requirements. Pipe and fittings installed in inaccessible
conduits or trenches under concrete floor slabs shall be welded.

3.1.5.8 Valves

Isolation gate or ball valves shall be installed on each side of each piece
of equipment, at the midpoint of all looped mains, and at any other points
indicated or required for draining, isolating, or sectionalizing purpose.
Isolation valves may be omitted where balancing cocks are installed to
provide both balancing and isolation functions. Each valve except check
valves shall be identified. Valves in horizontal lines shall be installed
with stems horizontal or above.
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3.1.6 Refrigeration Piping

Unless otherwise specified, pipe and fittings installation shall conform to
requirements of ASME B31.5. Pipe shall be cut accurately to measurement
established at the jobsite and worked into place without springing or
forcing. Cutting or otherwise weakening of the building structure to
facilitate piping installation will not be permitted without written
approval. Pipes shall be cut square, shall have burrs removed by reaming,
and shall be installed in a manner to permit free expansion and contraction
without damage to joints or hangers. Filings, dust, or dirt shall be wiped
from interior of pipe before connections are made.

3.1.6.1 Directional Changes

Changes in direction shall be made with fittings, except that bending of
pipe 4 inches and smaller will be permitted, provided a pipe bender is used
and wide-sweep bends are formed. The centerline radius of bends shall not
be less than 6 diameters of the pipe. Bent pipe showing kinks, wrinkles, or
other malformations will not be accepted.

3.1.6.2 Functional Requirements

Piping shall be installed 1/2 inch per 10 feet of pipe in the direction of
flow to ensure adequate oil drainage. Open ends of refrigerant lines or
equipment shall be properly capped or plugged during installation to keep
moisture, dirt, or other foreign material out of the system. Piping shall
remain capped until installation. Equipment piping shall be in accordance
with the equipment manufacturer's recommendations and the contract drawings.

3.1.6.3 Manual Valves

Stop valves shall be installed on each side of each piece of equipment such
as compressors, condensers, evaporators, receivers, and other similar items
in multiple-unit installation, to provide partial system isolation as
required for maintenance or repair. Angle and globe valves shall be
installed with stems horizontal unless otherwise indicated. Ball valves
shall be installed with stems positioned to facilitate operation and
maintenance. Isolating valves for pressure gauges and switches shall be
external to thermal insulation. Safety switches shall not be fitted with
isolation valves. Thermal wells for insertion thermometers and thermostats
shall extend beyond thermal insulation surface not less than 1 inch. Filter
dryers having access ports may be considered a point of isolation. Purge
valves shall be provided at all points of systems where accumulated non-
condensible gases would prevent proper system operation. Valves shall be
furnished to match line size, unless otherwise indicated or approved.

3.1.6.4 Valve Identification

Each system valve, including those which are part of a factory assembly,
shall be tagged. Tags shall be in alphanumeric sequence, progressing in
direction of fluid flow. Tags shall be embossed, engraved, or stamped
plastic or nonferrous metal of various shapes, sized approximately 1-3/8
inch diameter, or equivalent dimension, substantially attached to a
component or immediately adjacent thereto. Tags shall be attached with
nonferrous, heavy duty, bead or link chain, 14 gauge annealed wire, nylon
cable bands or as approved. Tag numbers shall be referenced in Operation
and Maintenance Manuals and system diagrams.
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3.1.6.5 Vibration Dampers

Vibration damper shall be provided in the suction and discharge lines on
spring mounted compressors. Vibration dampers shall be installed parallel
with the shaft of the compressor and be anchored firmly at the upstream end
on the suction line and the downstream end in the discharge line.

3.1.6.6 Filter Dryer

A liquid line filter dryer shall be provided on each refrigerant circuit
located such that all liquid refrigerant passes through a filter dryer.
Dryers shall be sized in accordance with the manufacturers recommendations.
A dryer shall be installed such that it can be isolated from the system, the
isolated portion of the system evacuated, and the filter dryer replaced.
Dryers shall be installed in the horizontal position except replaceable core
filter dryers may be installed in the vertical position with the access
flange on the bottom.

3.1.7 Piping Supports

Refrigerant pipe supports shall be in accordance with ASME B31.5. Hangers
used to support piping 2 inches and larger shall be fabricated to permit
adequate adjustment after erection while still supporting the load. Pipe
guides and anchors shall be installed to keep pipes in accurate alignment,
to direct the expansion movement, and to prevent buckling, swaying, and
undue strain. Piping subjected to vertical movement, when operating
temperatures exceed ambient temperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

3.1.7.1 Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to metal decking. Masonry anchors for overhead
applications shall be constructed of ferrous materials only. Material used
for support shall be as specified under Section 05210 STRUCTURAL STEEL.

3.1.8 Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-
69, except as modified herein. Pipe hanger types 5, 12, and 26 shall not be
used.

3.1.8.1 Hangers

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systems or on fabricated frames.

3.1.8.2 Inserts

Type 18 inserts shall be secured to concrete forms before concrete is
placed. Continuous inserts which allow more adjustments may be used if they
otherwise meet the requirements for Type 18 inserts.
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3.1.8.3 C-Clamps

Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and have both
locknuts and retaining devices, furnished by the manufacturer. Field-
fabricated C-clamp bodies or retaining devices are not acceptable.

3.1.8.4 Angle Attachments

Type 20 attachments used on angles and channels shall be furnished with an
added malleable-iron heel plate or adapter.

3.1.8.5 Saddles and Shields

Where Type 39 saddle or Type 40 shield are permitted for a particular pipe
attachment application, the Type 39 saddle, connected to the pipe, shall be
used on all pipe 4 inches and larger when the temperature of the medium is
60 degrees F or higher. Type 40 shields shall be used on all piping less
than 4 inches and all piping 4 inches and larger carrying medium less than
60 degrees F. A high density insulation insert of cellular glass shall be
used under the Type 40 shield for piping 2 inches and larger.

3.1.8.6 Horizontal Pipe Supports

Horizontal pipe supports shall be spaced as specified in MSS SP-69 and a
support shall be installed not over 1 foot from the pipe fitting joint at
each change in direction of the piping. Pipe supports shall be spaced not
over 1.5 m 5 feet apart at valves.

3.1.8.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade, and
at intervals of not more than 4.5 m, 15 feet, not more than2.4 m 8 feet from
end of risers, and at vent terminations.

3.1.8.8 Pipe Guides

Type 35 guides using, steel, reinforced polytetrafluoroethylene (PTFE) or
graphite slides shall be provided where required to allow longitudinal pipe
movement. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating temperatures,
atmospheric conditions, and bearing loads encountered.

3.1.8.9 Steel Slides

Where steel slides do not require provisions for restraint of lateral
movement, an alternate guide method may be used. On piping 100 mm (4
inches) 4 inches and larger, a Type 39 saddle shall be used. On piping
under 100 mm (4 inches), 4 inches, a Type 40 protection shield may be
attached to the pipe or insulation and freely rest on a steel slide plate.

3.1.8.10 High Temperature Guides with Cradles

Where there are high system temperatures and welding to piping is not
desirable, then the Type 35 guide shall include a pipe cradle, welded to the
guide structure and strapped securely to the pipe. The pipe shall be
separated from the slide material by at least 100 mm, 4 inches, or by an
amount adequate for the insulation, whichever is greater.
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3.1.8.11 Multiple Pipe Runs

In the support of multiple pipe runs on a common base member, a clip or
clamp shall be used where each pipe crosses the base support member.
Spacing of the base support members shall not exceed the hanger and support
spacing required for an individual pipe in the multiple pipe run.

3.1.9 Pipe Alignment Guides

Pipe alignment guides shall be provided where indicated for expansion loops,
offsets, and bends and as recommended by the manufacturer for expansion
joints, not to exceed 5 feet on each side of each expansion joint, and in
lines 4 inches or smaller not more than 2 feet on each side of the joint.

3.1.10 Pipe Anchors

Anchors shall be provided wherever necessary or indicated to localize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clamping and attaching anchor
braces, unless otherwise indicated. Anchor braces shall be installed in the
most effective manner to secure the desired results using turnbuckles where
required. Supports, anchors, or stays shall not be attached where they will
injure the structure or adjacent construction during installation or by the
weight of expansion of the pipeline. Where pipe and conduit penetrations of
vapor barrier sealed surfaces occur, these items shall be anchored
immediately adjacent to each penetrated surface, to provide essentially zero
movement within penetration seal. Detailed drawings of pipe anchors shall
be submitted for approval before installation.

3.1.11 Piping Identification

Each piping system and direction of fluid flow shall be identified in
accordance with applicable provisions of ANSI A13.1 with color coded, water,
moisture and broad-spectrum temperature resistant, plastic labels.

3.1.12 Metal Ductwork

Installation shall be in accordance with SMACNA-06 unless otherwise
indicated. Duct supports for sheet metal ductwork shall be in accordance
with SMACNA-06, unless otherwise specified. Friction beam clamps indicated
in SMACNA-06 will not be used. Supports on the risers shall allow free
vertical movement of the duct. Supports shall be attached only to
structural framing members and concrete slabs. Supports shall not be
anchored to metal decking unless a means is provided and approved for
preventing the anchor from puncturing the metal decking. Where supports are
required between structural framing members, suitable intermediate metal
framing shall be provided. Where C-clamps are used, retainer clips shall be
provided.

3.1.13 Acoustical Duct Lining

Lining shall not be used.

3.1.14 Field Applied Insulation

Field applied insulation shall be as specified in Section 15250 THERMAL
INSULATION FOR MECHANICAL SYSTEMS.
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3.1.15 Factory Applied Insulation

Refrigerant suction lines between an evaporator and compressors shall be
insulated with not less than 3/4 inch thick unicellular plastic foam.

3.1.16 Framed Instructions

Framed instructions shall be framed under glass or laminated plastic and be
posted where directed. Instructions shall include equipment layout, wiring
and control diagrams, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation instructions
shall include preventative maintenance procedures, methods of checking the
system for normal and safe operation, and procedures for safely starting and
stopping the system. The instructions shall be posted before acceptance
testing of the system.

3.2 TESTS

Tests shall be conducted in the presence of the Contracting Officer.
Utilities for testing shall be provided as specified in the SPECIAL CONTRACT
REQUIREMENTS. Water and electricity required for the tests will be
furnished by the Government. Any material, equipment, instruments, and
personnel required for the test shall be provided by the Contractor. The
services of a qualified technician shall be provided as required to perform
all tests and procedures indicated herein. Field tests shall be coordinated
with Section 15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS.

3.2.1 Refrigerant System

After all components of the refrigerant system have been installed and
connected, the entire refrigeration system shall be subjected to a pneumatic
test as described herein.

3.2.1.1 Preliminary Procedures

Prior to pneumatic testing, equipment which has been factory tested and
refrigerant charged as well as equipment which could be damaged or cause
personnel injury by imposed test pressure, positive or negative, shall be
isolated from the test pressure or removed from the system. Safety relief
valves and rupture discs, where not part of factory sealed systems, shall be
removed and openings capped or plugged.

3.2.1.2 Pneumatic Test

Pressure control and excess pressure protection shall be provided at the
source of test pressure. Valves shall be wide open, except those leading to
the atmosphere. Test gas shall be dry nitrogen, with minus 70 degree F
dewpoint and less than 5 PPM oil. Test pressure shall be applied in two
stages before any refrigerant pipe is insulated or covered. First stage
test shall be at 10 psi with every joint being tested with a thick soap or
color indicating solution. Second stage tests shall raise the system to the
minimum refrigerant leakage test pressure specified in ASHRAE 15 with a
maximum test pressure 25 percent greater. Pressure above 100 psig shall be
raised in 10 percent increments with a pressure acclimatizing period between
increments. The initial test pressure shall be recorded along with the
ambient temperature to which the system is exposed. Final test pressures of
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the second stage shall be maintained on the system for a minimum of 24
hours. At the end of the 24 hour period, the system pressure will be
recorded along with the ambient temperature to which the system is exposed.
A correction factor of 0.3 psi will be allowed for each degree F change
between test space initial and final ambient temperature, plus for increase
and minus for a decrease. If the corrected system pressure is not exactly
equal to the initial system test pressure, then the system shall be
investigated for leaking joints. To repair leaks, the joint shall be taken
apart, thoroughly cleaned, and reconstructed as a new joint. Joints
repaired by caulking, remelting, or back-welding\brazing shall not be
acceptable. Following repair, the entire system shall be retested using the
pneumatic tests described above. The entire system shall be reassembled
once the pneumatic tests are satisfactorily completed.

3.2.1.3 Evacuation Test

Following satisfactory completion of the pneumatic tests, the pressure shall
be relieved and the entire system shall be evacuated to an absolute pressure
of 300 micrometers. During evacuation of the system, the ambient
temperature shall be higher than 2 degrees C. 35 degrees F. No more than
one system shall be evacuated at one time by one vacuum pump. Once the
desired vacuum has been reached, the vacuum line shall be closed and the
system shall stand for 1 hour. If the pressure rises over 500 micrometers
after the 1 hour period, then the system shall be evacuated again down to
300 micrometers and let set for another 1 hour period. The system shall not
be charged until a vacuum of at least 500 micrometers is maintained for a
period of 1 hour without the assistance of a vacuum line. If during the
testing the pressure continues to rise, check the system for leaks, repair
as required, and repeat the evacuation procedure. During evacuation,
pressures shall be recorded by a thermocouple-type, electronic-type, or a
calibrated-micrometer type gauge.

3.2.1.4 System Charging and Startup Test

Following satisfactory completion of the evacuation tests, the system shall
be charged with the required amount of refrigerant by raising pressure to
normal operating pressure and in accordance with manufacturer's procedures.
Following charging, the system shall operate with high-side and low-side
pressures and corresponding refrigerant temperatures, at design or improved
values. The entire system shall be tested for leaks. Fluorocarbon systems
shall be tested with halide torch or electronic leak detectors.

3.2.1.5 Refrigerant Leakage

If a refrigerant leak is discovered after the system has been charged, the
leaking portion of the system shall immediately be isolated from the
remainder of the system and the refrigerant pumped into the system receiver
or other suitable container. Under no circumstances shall the refrigerant
be discharged into the atmosphere.

3.2.1.6 Contractor's Responsibility

The Contractor shall, at all times during the installation and testing of
the refrigeration system, take steps to prevent the release of refrigerants
into the atmosphere. The steps shall include, but not be limited to,
procedures which will minimize the release of refrigerants to the atmosphere
and the use of refrigerant recovery devices to remove refrigerant from the
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system and store the refrigerant for reuse or reclaim. At no time shall
more than 3 ounces of refrigerant be released to the atmosphere in any one
occurrence. Any system leaks within the first year shall be repaired in
accordance with the requirements herein at no cost to the Government
including material, labor, and refrigerant if the leak is the result of
defective equipment, material, or installation.

3.2.2 Ductwork Leak Tests

Ductwork leak test shall be performed for the entire air distribution
system, including fans, coils, filters, etc., 3 inch water gauge through 10
inch water gauge.] Test procedure, apparatus, and report shall conform to
SMACNA-10. The maximum allowable leakage rate is _____ CFM. Ductwork leak
test shall be completed with satisfactory results prior to applying
insulation to ductwork exterior.

3.2.3 System Performance Tests

After the foregoing tests have been completed and before each refrigeration
system is accepted, tests to demonstrate the general operating
characteristics of all equipment shall be conducted by a registered
professional engineer or an approved manufacturer's start-up representative
experienced in system start-up and testing, at such times as directed.
Tests shall cover a period of not less than 48 hours for each system and
demonstrate that the entire system is functioning in accordance with the
drawings and specifications. Corrections and adjustments shall be made as
necessary and tests shall be re-conducted to demonstrate that the entire
system is functioning as specified. Prior to acceptance, service valve seal
caps and blanks over gauge points shall be installed and tightened. Any
refrigerant lost during the system startup shall be replaced. If tests do
not demonstrate satisfactory system performance, deficiencies shall be
corrected and the system shall be retested.

3.3 CLEANING AND ADJUSTING

3.3.1 Piping

Prior to testing, pipes shall be cleaned free of scale and thoroughly
flushed of all foreign matter. A temporary bypass shall be provided for
water coils to prevent flushing water from passing through coils. Strainers
and valves shall be thoroughly cleaned. Prior to testing and balancing, air
shall be removed from each water system through the use of the air vents.
Temporary measures, such as piping the overflow from vents to a collecting
vessel shall be taken to avoid water damage during the venting process. Air
vents shall be plugged or capped after the system has been vented.

3.3.2 Ductwork

Prior to testing, inside of ducts, plenums, and casing shall be thoroughly
cleaned of all debris and blown free of small particles of rubbish and dust
and then vacuum cleaned before installing outlet faces. Temporary filters
shall be provided for fans that are operated during construction. New
filters shall be installed after all construction dirt has been removed from
the building and the ducts, plenum, casings, and other items specified have
been vacuumed cleaned. Fans shall be adjusted to the speed indicated by the
manufacturer to meet specified conditions.
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3.3.3 Equipment

Equipment shall be wiped clean, with all traces of oil, dust, dirt, or paint
spots removed. System shall be maintained in this clean condition until
final acceptance. Bearings shall be lubricated with oil or grease as
recommended by the manufacturer. Belts shall be tightened to proper
tension. Control valves and other miscellaneous equipment requiring
adjustment shall be adjusted to setting indicated or directed.

3.3.4 Testing, Adjusting, and Balancing

Testing, adjusting, and balancing shall be as specified in Section15990
TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS.

3.4 DEMONSTRATIONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consist of

at least ONE hours of normal working time and start after the system is
functionally completed but prior to final acceptance tests. The field
instructions shall cover all of the items contained in the operation and
maintenance manuals as well as demonstrations of routine maintenance
operations.

-- End of Section --
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SECTION 16370

ELECTRICAL DISTRIBUTION SYSTEM, AERIAL

1. GENERAL

1.1. REFERENCES

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

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1993) National Electrical Safety Code

ANSI C29.1 (1988) Electrical Power Insulators -
Test Methods

ANSI C29.2 (1983) Insulators - Wet-Process
Porcelain and Toughened Glass -
Suspension Type

ANSI C29.3 (1986) Wet Process Porcelain Insulators
- Spool Type

ANSI C29.4 (1989) Wet-Process Porcelain Insulators
- Strain Type

ANSI C29.5 (1984) Wet-Process Porcelain Insulators
- Low- and Medium-Voltage Types

ANSI C29.8 (1985) Wet-Process Porcelain Insulators
- Apparatus, Cap and Pin Type

ANSI C29.9 (1983) Wet-Process Porcelain Insulators
- Apparatus, Post-Type

ANSI C57.12.20 (1988) Overhead-Type Distribution
Transformers, 500 kVA and Smaller:
High Voltage 34 500 Volts and Below;
Low Voltage, 7970/13 800Y Volts and
Below

ANSI C135.1 (1979) Galvanized Steel Bolts and Nuts
for Overhead Line Construction

ANSI C135.2 (1987) Threaded Galvanized Ferrous
Strand-Eye Anchor Rods and Nuts for
Overhead Line Construction

ANSI C135.4 (1987) Zinc-Coated Ferrous Eyebolts and
Nuts for Overhead Line Construction

ANSI C135.14 (1979) Staples with Rolled or Slash
Points for Overhead Line Construction
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ANSI C135.17 (1988) Galvanized Ferrous Bolt-Type
Insulator Pins with Lead Threads for
Overhead Line Construction

ANSI C135.22 (1988) Galvanized Ferrous Pole-Top
Insulator Pins with Lead Threads for
Overhead Line Construction

ANSI C135.33 (1988) Galvanized Ferrous Crossarm
Gains for Overhead Line Construction

ANSI O5.1 (1992) Specifications and Dimensions
for Wood Poles

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

ASTM A 153 (1982; R 1987) Zinc Coating (Hot-Dip)
on Iron and Steel Hardware

ASTM A 475 (1989) Zinc-Coated Steel Wire Strand

ASTM A 575 (1989) Steel Bars, Carbon, Merchant
Quality, M-Grades

ASTM A 576 (1990b) Steel Bars, Carbon, Hot-
Wrought, Special Quality

ASTM B 1 (1990) Hard-Drawn Copper Wire

ASTM B 8 (1990) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft

ASTM B 117 (1990) Salt Spray (Fog) Testing

ASTM B 231 (1990) Concentric-Lay-Stranded Aluminum
1350 Conductors

ASTM B 232 (1992) Concentric-Lay-Stranded Aluminum
Conductors, Coated-Steel Reinforced
(ACSR)

ASTM B 416 (1988) Concentric-Lay-Stranded
Aluminum- Clad Steel Conductors

ASTM D 923 (1991) Sampling Electrical Insulating
Liquids

ASTM D 1654 (1979a; R 1984) Evaluation of Painted
or Coated Specimens Subjected to
Corrosive Environment

ASTM D 4059 (1991) Analysis of Polychlorinated
Biphenyls in Insulating Liquids by Gas
Chromatography.
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AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C4 (1992) Poles - Preservative Treatment
by Pressure Processes

AWPA C25 (1992) Sawn Crossarms - Preservative
Treatment by Pressure Processes

AWPA P1/13 (1991) Coal Tar Creosote for Land and
Fresh Water and Marine (Coastal Water)
Use

AWPA P5 (1992) Waterborne Preservatives

AWPA P8 (1991) Oil-Borne Preservatives

AWPA P9 (1992) Solvents and Formulations for
Organic Preservative Systems

INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)

IEEE C37.41 (1988; C37.41c) Design Tests for High-
Voltage Fuses, Distribution Enclosed
Single-Pole Air Switches, Fuse
Disconnecting Switches, and Accessories

IEEE C57.12.00 (1987) Liquid-Immersed Distribution,
Power, and Regulating Transformers

IEEE C57.15 (1986) Requirements, Terminology, and
Test Code for Step-Voltage and
Induction-Voltage Regulators

IEEE C57.19.00 (1991) IEEE Standard General
Requirements and Test Procedures for
Outdoor Power Apparatus Bushings

IEEE C57.19.01 (1991) IEEE Standard Performance
Characteristics and Dimensions for
Outdoor Apparatus Bushings

IEEE C62.1 (1989) Surge Arresters for ac Power
Circuits

IEEE C62.2 (1987) Guide for the Application of
Gapped Silicon-Carbide Surge Arresters
for Alternating Current Systems

IEEE C62.11 (1987) Metal-Oxide Surge Arresters for
AC Power Circuits

IEEE Std 81 (1983) Guide for Measuring Earth
Resistivity, Ground Impedance, and
Earth Surface Potentials of a Ground
System

IEEE Std 100 (1988) IEEE Standard Dictionary of
Electrical and Electronics Terms



16370 - 4

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA HV 2 (1991) Application Guide for Ceramic
Suspension Insulator

NEMA LA 1 (1986) Surge Arresters

NEMA SG 2 (1986) High-Voltage Fuses

NEMA WC 5 (1992) Thermoplastic-Insulated Wire and
Cable for the Transmission and
Distribution of Electrical Energy

NEMA WC 7 (1988) Cross-Linked-Thermosetting-
Polyethylene Insulated Wire and Cable
for the Transmission and Distribution
of Electrical Energy

NEMA WC 8 (1988) Ethylene-Propylene-Rubber-
Insulated Wire and Cable for the
Transmission and Distribution of
Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

RURAL ELECTRIFICATION ADMINISTRATION (REA)

REA DT-5B (1987) Wood Crossarms (Solid and
Laminated), Transmission Timbers and
Pole Keys

UNDERWRITERS LABORATORIES (UL)

UL 467 (1984; Rev thru Nov 1986) Grounding and
Bonding Equipment

UL 486A (1991; Rev Oct 1991) Wire Connectors
and Soldering Lugs for Use with Copper
Conductors

UL 486B (1991; Rev thru Apr 1992) Wire
Connectors for Use with Aluminum
Conductors

1.2. GENERAL REQUIREMENTS

1.2.1. Terminology

Terminology used in this specification is as defined in IEEE Std 100.

1.3. SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS:
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SD-01 Data

Manufacturer's Catalog; GA

Submit data composed of catalog cuts, brochures, circulars,
specifications, product data, and printed information in sufficient
detail and scope to verify compliance with the requirements of the
contract documents.

Material, Equipment, and Fixture Lists; GA

A complete itemized listing of equipment and materials proposed for
incorporation into the work shall be submitted. Each entry shall
include an item number, the quantity of items proposed, and the name of
the manufacturer of each such item.

Installation Procedures; FIO

As a minimum, the Contractor shall submit installation procedures for
regulators, transformers and reclosers.

Procedures shall include diagrams, instructions, and precautions
required to install, adjust, calibrate, and test the devices and
equipment.

SD-04 Drawings

Electrical Distribution System; FIO.

Detail drawings consisting of equipment drawings, illustrations,
schedules, instructions, diagrams and other information necessary to
define the installation and enable the Government to check conformity
with the requirements of the contract drawings. Detail drawings shall as
a minimum include:

a. Poles.

b. Crossarms.

c. Transformers.

d. Conductors.

e. Insulators.

f. Surge arresters.

g. Guy assemblies.

If departures from the contract drawings are deemed necessary by the
Contractor, complete details of such departures shall be submitted with
the detail drawings. Approved departures shall be made at no additional
cost to the Government.

Detail drawings shall show how components are assembled, function
together and how they will be installed on the project. Data and
drawings for component parts of an item or system shall be coordinated
and submitted as a unit. Data and drawings shall be coordinated and
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included in a single submission. Multiple submissions for the same
equipment or system are not acceptable except where prior approval has
been obtained from the Contracting Officer. In such cases, a list of
data to be submitted later shall be included with the first submission.
Detail drawings shall consist of the following:

a. Detail drawings showing physical arrangement, construction details,
connections, finishes, materials used in fabrication, provisions for
conduit or busway entrance, access requirements for installation and
maintenance, physical size, electrical characteristics, foundation and
support details, and equipment weight. Drawings shall be drawn to scale
and/or dimensioned. All optional items shall be clearly identified as
included or excluded.

b. Internal wiring diagrams of equipment showing wiring as actually
provided for this project. External wiring connections shall be clearly
identified.

As-Built Drawings; GA

The as-built drawings shall be a record of the construction as
installed. The drawings shall include all the information shown on the
contract drawings as well as all deviations, modifications, and changes
from the contract drawings, however minor. The as-built drawings shall
be kept at the job site and updated daily. The as-built drawings shall
be a full sized set of prints marked to reflect all deviations,
modifications, and changes. The as-built drawing shall be complete and
show the location, size, dimensions, part identification, and other
information. Additional sheets may be added. The as-built drawings
shall be jointly inspected for accuracy and completeness by the
Contractor's quality control representative and by the Contracting
Officer prior to the submission of each monthly pay estimate. Upon
completion of the work, the Contractor shall submit three full sized
sets of the marked prints to the Contracting Officer for approval. If
upon review, the as-built drawings are found to contain errors and/or
omissions, they will be returned to the Contractor for correction. The
Contractor shall correct and return the as-built drawings to the
Contracting Officer for approval within ten calendar days from the time
the drawings are returned to the Contractor.

SD-09 Reports

Factory Test; FIO

Certified factory test reports shall be submitted when the manufacturer
performs routine factory tests, including tests required by standards
listed in paragraph REFERENCES. Results of factory tests performed
shall be certified by the manufacturer, or an approved testing
laboratory, and submitted within 7 days following successful completion
of the tests specified in applicable publications or in these
specifications.

Field Testing; GA

A proposed field test plan 30 days prior to testing the installed
system. No field test will be performed until the test plan is
approved. The test plan shall consist of complete field test procedures
including tests to be performed, test equipment required, and tolerance
limits.
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SD-13 Certificates

Materials and Equipment; FIO

Where materials or equipment are specified to conform to the standards
of the Underwriters Laboratories (UL) or to be constructed or tested, or
both, in accordance with the standards of the American National
Standards Institute (ANSI), the Institute of Electrical and Electronic
Engineers (IEEE), or the National Electrical Manufacturers Association
(NEMA), the Contractor shall submit proof that the items provided under
this section of the specifications conform to such requirements. The
label of, or listing by, UL will be acceptable as evidence that the
items conform thereto. Either a certification or a published catalog
specification data statement, to the effect that the item is in
accordance with the referenced ANSI or IEEE standard, will be acceptable
as evidence that the item conforms thereto. A similar certification or
published catalog specification data statement to the effect that the
item is in accordance with the referenced NEMA standard, by a company
listed as a member company of NEMA, will be acceptable as evidence that
the item conforms thereto. In lieu of such certification or published
data, the Contractor may submit a certificate from a recognized testing
agency equipped and competent to perform such services, stating that the
items have been tested and that they conform to the requirements listed,
including methods of testing of the specified agencies. Compliance with
above-named requirements does not relieve the Contractor from compliance
with any other requirements of the specifications.

1.4. DELIVERY, STORAGE, AND HANDLING

Devices and equipment shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored items shall be
protected from the environment in accordance with the manufacturer's
published instructions. Damaged items shall be replaced. Oil filled
transformers and switches shall be stored in accordance with the
manufacturer's requirements. Wood poles held in storage for more than
two weeks shall be stored in accordance with ANSI O5.1. Handling of
wood poles shall be in accordance with ANSI O5.1, except that pointed
tools capable of producing indentations more than inch in depth shall
not be used. Metal poles shall be handled and stored in accordance with
the manufacturer's instructions.

1.5. EXTRA MATERIALS

One additional spare fuse or fuse element for each furnished fuse or
fuse element shall be delivered to the contracting officer when the
electrical system is accepted. Two complete sets of all special tools
required for maintenance shall be provided, complete with a suitable
tool box. Special tools are those that only the manufacturer provides,
for special purposes (to access compartments, or operate, adjust, or
maintain special parts).

2. PRODUCTS

Products shall conform to the following requirements. Items of the same
classification shall be identical including equipment, assemblies,
parts, and components.
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2.1. STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer
regularly engaged in the manufacture of the product and shall
essentially duplicate items that have been in satisfactory use for at
least 2 years prior to bid opening.

2.1. NAMEPLATES

2.1.1. General

Each major component of this specification shall have the manufacturer's
name, address, type or style, model or serial number, and catalog number
on a nameplate securely attached to the equipment. Equipment containing
liquid-dielectrics shall have the type of dielectric on the nameplate.
Nameplates shall be made of noncorrosive metal. As a minimum,
nameplates shall be provided for transformers, regulators, circuit
breakers, capacitors, meters and switches.

2.1.2. Liquid-Filled Transformer Nameplates

Nameplates shall indicate percent impedance, voltage, kVA, frequency,
number of phases, cooling class, insulation class, temperature rise, the
number of liters (gallons) and composition of transformer liquid
dielectric, and shall be permanently marked with a statement that the
transformer dielectric is non-polychlorinated biphenyl. If transformer
nameplate is not so marked, the Contractor shall furnish manufacturer's
certification for each transformer that the dielectric is non-PCB
classified, with less than 2 ppm PCB content in accordance with
paragraph MISCELLANEOUS. Liquid Dielectrics Certifications shall be
related to serial numbers on transformer nameplates. Transformer
dielectric exceeding the 2 ppm PCB content or transformers without
certification will be considered as PCB insulated and will not be
accepted.

2.2. CORROSION PROTECTION

2.2.1. Aluminum Materials

Aluminum shall not be used in contact with earth or concrete. Where
aluminum conductors are connected to dissimilar metal, fittings
conforming to UL 486B shall be used.

2.2.2. Ferrous Metal Materials

2.2.2.1. Hardware

Ferrous metal hardware shall be hot-dip galvanized in accordance with
ASTM A 153 and ASTM A 123.

2.2.2.2. Equipment

Equipment and component items, including but not limited to transformers
and ferrous metal luminaires not hot-dip galvanized or porcelain enamel
finished, shall be provided with corrosion-resistant finishes which
shall withstand 120 hours of exposure to the salt spray test specified
in ASTM B 117 without loss of paint or release of adhesion of the paint
primer coat to the metal surface in excess of 1.6 mm (1/16 inch) from
the test mark. The described test mark and test evaluation shall be in
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accordance with ASTM D 1654 with a rating of not less than 7 in
accordance with TABLE 1, (procedure A). Cut edges or otherwise damaged
surfaces of hot-dip galvanized sheet steel or mill galvanized sheet
steel shall be coated with a zinc rich paint conforming to the
manufacturer's standard.

2.2.3. Finishing

Painting required for surfaces not otherwise specified and finish
painting of items only primed at the factory shall be as specified in
Section 09900 PAINTING, GENERAL.

2.3. CONDUCTORS, CONNECTORS, AND SPLICES

2.3.1. Aluminum-Composition Conductors

Aluminum-conductor-steel-reinforced, ACSR, shall comply with ASTM B 232.

2.3.2. Copper Conductors

Hard-drawn-copper conductors shall comply with ASTM B 1 and ASTM B 8 as
appropriate for the conductor size.

2.3.3. Connectors and Splices

Connectors and splices shall be of copper alloys for copper conductors,
aluminum alloys for aluminum-composition conductors, and a type designed
to minimize galvanic corrosion for copper to aluminum-composition
conductors. Aluminum-composition and aluminum-composition to copper
shall comply with UL 486B, and copper to copper shall comply with UL
486A.

2.4. MEDIUM-VOLTAGE LINES

2.4.1. Bare Medium-Voltage Lines

Bare medium-voltage line conductors shall be aluminum-conductor-steel-
reinforced, ACSR; or hard-drawn-copper, CU where indicated. Conductor
types shall not be mixed on any project, unless specifically indicated.
Conductors larger than No. 2 AWG shall be stranded.

2.5. LOW-VOLTAGE LINES

Low-voltage line conductors shall be of the neutral-supported secondary
and service drop type with thermoplastic insulation in accordance with
NEMA WC 5 or cross-linked thermosetting polyethylene (XLP) insulation in
accordance with NEMA WC 7. Neutral-supported secondary and service drop
conductors shall be insulated aluminum with bare 1350 alloy aluminum or
ACSR neutrals.

2.6. POLES AND HARDWARE

Installation shall comply with the requirements of ANSI C2 for Grade B
construction. The loading district will be Medium. Joint-use
electric/roadway-lighting poles for overhead electric and communication
lines shall be wood poles utilizing armless construction. Cluster-
mounted banked single-phase transformer installations shall be provided.
Pole equipment mounts shall be used rather than crossarm equipment
mounts. Detail drawings shall be submitted for approval. Provision for
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communication services is required on pole-line construction, except
where specifically noted otherwise. A vertical pole space of not less
than 600 mm (2 feet) shall be reserved at all locations. Poles shall be
of lengths and classes indicated.

2.6.1. Wood Poles

Wood poles shall comply with ANSI O5.1, and shall be pressure treated in
accordance with AWPA C4, with creosote conforming to AWPA P1/13 or with
oil-borne preservatives and petroleum conforming to AWPA P8 and AWPA P9,
respectively, and waterborne preservatives conforming to AWPA P5.
Waterborne preservatives shall be either chromated or ammoniacal copper
arsenate. Any species listed in ANSI O5.1 for which a preservative
treatment is not specified in AWPA C4, shall not be used; northern
white cedar, if treated as specified for western red cedar, and western
fir, if treated as specified for Douglas fir, may be used. Wood poles
shall have pole markings located approximately 3 m (10 feet) from pole
butts for poles 15.2 m (50 feet) or less in length, and 4 m (14 feet)
from the pole butts for poles longer than 16.8 m (55 feet) in length.
Poles shall be machine trimmed by turning smooth full length, and shall
be roofed, gained, and bored prior to pressure treatment. Where poles
are not provided with factory-cut gains, metal gain plates shall be
provided.

2.6.2. Pole Line Hardware

Zinc-coated hardware shall comply with ANSI C135.1, ANSI C135.2, ANSI
C135.4, ANSI C135.14, ANSI C135.17, ANSI C135.22, and ANSI C135.33.
Steel hardware shall comply with ASTM A 575 and ASTM A 576. All
hardware shall be hot-dip galvanized in accordance with ASTM A 153.
Pole-line hardware shall be hot-dip galvanized steel. Suitable washers
shall be installed under boltheads and nuts on wood surfaces and
elsewhere as required. Washers used on through-bolts and double-arming
bolts shall be approximately 57.2 mm square (2-1/4 inches square) and
4.8 mm (3/16-inch) thick. The diameter of holes in washers shall be the
correct standard size for the bolt on which a washer is used. Washers
for use under heads of carriage-bolts shall be of the proper size to fit
over square shanks of bolts. Eye bolts, bolt eyes, eyenuts, strain-load
plates, lag screws, guy clamps, fasteners, hooks, shims, and clevises
shall be used wherever required to support and to protect poles,
brackets, crossarms, guy wires, and insulators.

2.6.3. Armless Construction

Pole mounting brackets for pin insulators and eye bolts for suspension
insulators shall be as shown. Brackets shall be attached to poles with
a minimum of two bolts. Bracket mounting surface shall be suitable for
the shape of a pole. Brackets for wood poles shall have wood gripping
members. Horizontal offset brackets shall have a 5-degree uplift angle.
Pole top brackets shall conform to ANSI C135.22 Brackets shall provide
a strength exceeding that of the required insulator strength, but in no
case less than a 12.5 kN (2800 pound) cantilever strength.

2.6.4. Guy Assemblies

Guy assemblies shall be aluminum-clad steel in accordance with ASTM B
416 or zinc-coated steel in accordance with ASTM A 475. Guy assemblies,
including insulators and attachments, shall provide a strength exceeding
the required guy strength. Three-eye thimbles shall be provided on all
anchor rods to permit attachment of individual primary, secondary, and
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communication down guys. Anchors shall provide adequate strength to
support all loads. Guy strand shall be 7 strand. Guy material shall be
Class B zinc-coated-steel high-strength grade or aluminum-clad-steel-
strand, with a minimum breaking strength not less than 26.7 kN (6000
pounds), except where two or more guys are used to provide the required
strength. Guy rods shall be not less than 2.4 m (8 feet) in length by
15.9 mm (5/8 inch) in diameter.

2.7. INSULATORS

Insulators shall comply with NEMA HV 2 for general requirements.
Suspension insulators shall be used at corners, angles, dead-ends, other
areas where line insulators do not provide adequate strength, and as
indicated. Mechanical strength of suspension insulators and hardware
shall exceed the rated breaking strength of the attached conductors.

2.7.1. Medium-Voltage Line Insulators

Medium-voltage line insulators shall comply with ANSI C29.2, and, ANSI
C29.5 as applicable. Ratings shall not be lower than the ANSI classes
indicated in TABLE I. Pin insulators for use on voltages in excess of 6
kV phase-to-phase shall be radio-interference-freed or else line-post
insulators shall be used.

TABLE I. MINIMUM ANSI RATING OF MEDIUM-VOLTAGE INSULATORS BY CLASS

Voltage Level Line-Post Pin Suspension
_______________ ___________ _____ ____________
6 kV to 15 kV 57-1 or 11 55-5 Two 52-2

2.7.2. Low-Voltage Line Insulators

Low-voltage line insulators shall comply with ANSI C29.2 and ANSI C29.3
as applicable. Spool insulators for use on low-voltage lines shall be
mounted on clevis attachments and shall be not smaller than Class 53-2.
For No. 4/0 AWG and larger conductors, Class 53-4 shall be used.
Suspension insulators on clevis attachments used at dead-ends shall be
not smaller than Class 52-1.

2.7.3. Strain Insulators for Guy Wires

Strain insulators for use in insulated guy assemblies shall comply with
ANSI C29.4 for porcelain or equivalent fiberglass, and shall have a
mechanical strength exceeding the rated breaking strength of the
attached guy wire. Insulators shall be not smaller than Class 54-2 for
lines up to 5 kV, not smaller than Class 54-3 for lines of 6 kV to 15
kV.

2.7.4. Apparatus Insulators

Apparatus insulators shall comply with IEEE C57.19.00, IEEE C57.19.01,
ANSI C29.8, and ANSI C29.9 as applicable.

2.8. CROSSARM ASSEMBLIES
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2.8.1. Crossarms

Crossarms shall comply with REA DT-5B and be solid wood, distribution
type, except cross-sectional area with pressure treatment conforming to
AWPA C25, and a 6.4 mm (1/4 inch), 45 degree chamfer on all top edges.
Cross-sectional area minimum dimensions shall be 108.0 mm (4-1/4 inches)
in height by 82.6 mm (3-1/4 inches) in depth in accordance with ANSI C2
for Grade B construction. Crossarms shall be 2.4 m (8 feet) in length,
except that 3.1 m (10 foot) crossarms shall be used elsewhere as
indicated. Crossarms shall be machined, chamfered, trimmed, and bored
for stud and bolt holes before pressure treatment. Factory drilling
shall be provided for pole and brace mounting, for four pin or four
vertical line-post insulators, and for four suspension insulators,
except where otherwise indicated or required. Drilling shall provide
required climbing space and wire clearances. Crossarms shall be
straight and free of twists to within 2.5 mm per 304.8 mm (1/10 inch per
foot) of length. Bend or twist shall be in one direction only.

2.8.1. Crossarm Gains

Crossarm gains shall comply with ANSI C135.33.

2.9. FUSES AND SWITCHES, MEDIUM-VOLTAGE

2.9.1. Fused Cutouts

Medium-voltage fuses and cutouts shall comply with NEMA SG 2 and shall
be of the nonloadbreak open type construction rated 15kV and of the
heavy-duty type. Open-link cut-outs are not acceptable. Fuses shall be
either indicating or dropout type. Fuse ratings shall be as indicated.
Fuse cutouts shall be equipped with mounting brackets suitable for the
indicated installations.

2.10. TRANSFORMERS

Transformers shall comply with IEEE C57.12.00 for general requirements
and ANSI C57.12.20 for specific requirements for overhead transformers.
Overhead distribution transformers shall be of the outdoor type,
mineral-oil-insulated liquid single phase or three-phase as indicated
and have two separate windings per phase. Transformers shall be
provided with necessary auxiliary mounting devices suitable for the
indicated installation. Transformers shall have two 2-1/2 percent rated
kVA high-voltage taps above and below rated primary voltage.
Transformer installations shall include one primary fuse cutout and one
surge arrester for each ungrounded phase conductor. Self-protected
transformers are not acceptable. Transformer tanks shall have a
standard gray finish.

2.11. SURGE ARRESTERS

Surge arresters shall comply with NEMA LA 1 and IEEE C62.1, IEEE C62.2,
and IEEE C62.11, and shall be provided for protection of aerial-to-
underground transitions, automatic circuit reclosers, capacitor
equipment, group-operated load-interrupter switches, transformers and
other indicated equipment. Arresters shall be distribution class, rated
as shown. Arresters shall be equipped with mounting brackets suitable
for the indicated installations. Arresters shall be of the valve or
combination valve-metal-oxide varistor type suitable for outdoor
installations.
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2.12. GROUNDING AND BONDING

2.12.1. Driven Ground Rods

Ground rods shall be of copper-clad steel conforming to UL 467.

2.12.2. Grounding Conductors

Grounding conductors shall be bare, except where installed in conduit
with associated phase conductors. Insulated grounding conductors shall
be of the same material as the phase conductors and green color-coded,
except that conductors shall be rated no more than 600 volts. Bare
conductors shall be ASTM B 8 soft-drawn unless otherwise indicated.
Aluminum is not acceptable.

2.13. WARNING SIGNS

Warning signs shall be porcelain enameled steel or approved equal.
Voltage warning signs shall comply with ANSI C2.

2.14. LIQUID DIELECTRICS

Liquid dielectrics for transformers, capacitors, reclosers, and other
liquid-filled electrical equipment shall be non-polychlorinated biphenyl
(PCB) mineral-oil or less-flammable liquid as specified. Nonflammable
fluids shall not be used. Tetrachloroethylene (perchloroethylene) and
1, 2, 4 tetrachlorobenzene fluids shall not be used. Liquid dielectrics
in retrofitted equipment shall be certified by the manufacturer as
having less than 2 parts-per-million (ppm) PCB content. In lieu of the
manufacturer's certification, the Contractor may submit a test sample of
the dielectric in accordance with ASTM D 923 and have tests performed
per ASTM D 4059 at a testing facility approved by the Contracting
Officer. Equipment with test results indicating PCB level exceeding 2
ppm shall be replaced.

2.15. FACTORY TESTS

Factory tests shall be performed, as follows, in accordance with the
applicable publications and with other requirements of these
specifications.

a. Transformers: Manufacturer's standard routine and other tests in
accordance with IEEE C57.12.00.

b. High-Voltage Fuses: Manufacturer's standard tests in accordance
with IEEE C37.41.

c. Electric Power Insulators: Manufacturer's standard tests in
accordance with ANSI C29.1.

3. EXECUTION

3.1. GENERAL INSTALLATION REQUIREMENTS

Equipment and devices shall be installed and energized in accordance
with the manufacturer's published instructions. Secondary circuits
installed in conduit on poles shall conform to the requirements of
Section 16415 ELECTRICAL WORK, INTERIOR.
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3.1.1. Conformance to Codes

The installation shall comply with the requirements and recommendations
of NFPA 70 and ANSI C2 for medium loading districts, Grade B
construction. No reduction in clearance shall be made.

3.1.2. Verification of Dimensions

The Contractor shall become familiar with details of the work, shall
verify dimensions in the field, and shall notify the Contracting Officer
of any discrepancy before performing any work.

3.1.3. Disposal of Liquid Dielectrics

PCB-contaminated dielectric shall be marked as PCB and transported to
and incinerated by an approved EPA waste disposal facility. The
Contractor shall furnish certification of proper disposal. Contaminated
dielectric shall not be diluted to lower the level of contamination.

3.2. POLE INSTALLATION

3.2.1. Wood Pole Setting

Wood poles shall be set straight and firm. Pole setting depths shall be
as shown. Poles in straight runs shall be in a straight line. Curved
poles shall be placed with curvatures in the direction of the pole line.
Holes shall be dug large enough to permit proper use of tampers to the
full depth of a hole. Earth shall be placed into a hole in 300 mm (6-
inch) maximum layers, then thoroughly tamped before the next layer is
placed. Surplus earth shall be placed around a pole in a conical shape
and packed tightly to drain water away from poles.

3.3. CROSSARM MOUNTING

Crossarms shall be bolted to poles with 15.9 mm (5/8 inch) through-bolts
with square washers at each end. Bolts shall extend not less than 3 mm
(1/8 inch) nor more than 50 mm (2 inches) beyond nuts. On single
crossarm construction, the bolt head shall be installed on the side of
the pole opposite the crossarm . Metal or wood crossarm braces shall be
provided on crossarms. Flat braces may be provided for 2.4 m (8 foot)
crossarms and shall be 6.4 mm (1/4 inch) by 31.8 mm (1-1/4 inches), not
less than 700 mm (28 inches) in length. Flat braces shall be bolted to
arms with 9.5 mm (3/8 inch) carriage bolts with round or square washers
between boltheads and crossarms, and secured to poles with 50.8 mm (1/2
inch by 101.6 mm (4 inch) lag screws after crossarms are leveled and
aligned. Angle braces shall be 1.5 m (60 inch) span by 457.2 mm (18
inch) drop formed in one piece from 38.1 mm (1-1/2 inch) by 38.1 mm (1-
1/2 inch) by 4.8 mm (3/16 inch) angle. Angle braces shall be bolted to
crossarms with 50.8 mm (1/2 inch) bolts with round or square washers
between boltheads and crossarms, and secured to poles with 15.9 mm (5/8
inch) through-bolts. Double crossarms shall be securely held in
position by means of 15.9 mm (5/8 inch) double-arming bolts. Each
double-arming bolt shall be equipped with four nuts and four square
washers.

3.3.1. Line Arms and Buck Arms

Line arms and buck arms shall be set at right angles to lines for
straight runs and for angles 45 degrees and greater; and line arms shall
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bisect angles of turns of less than 45 degrees. Dead-end assemblies
shall be used for turns where shown. Buckarms shall be installed, as
shown, at corners and junction poles. Double crossarms shall be
provided at ends of joint use or conflict sections, at dead-ends, and at
angles and corners to provide adequate vertical and longitudinal
strength. Double crossarms shall be provided at each line-crossing
structure and where lines not attached to the same pole cross each
other.

3.3.2. Equipment Arms

Equipment arms shall be set parallel or at right angles to lines as
required to provide climbing space. Equipment arms shall be located
below line construction to provide necessary wire and equipment
clearances.

3.4. GUY INSTALLATION

Guys shall be provided where shown, with loads and strengths as
indicated, and wherever conductor tensions are not balanced, such as at
angles, corners, and dead-ends. Where a single guy will not provide the
required strength, two or more guys shall be provided. Where guys are
wrapped around poles, at least two guy hooks shall be provided and pole
shims shall be provided where guy tension exceeds 27 kN (6000 pounds).
Guy clamps 152.4 mm (6 inches) in length with three 15.9 mm (5/8 inch)
bolts, or offset-type guy clamps, or approved guy grips shall be
provided at each guy terminal. Guy-strain insulators shall be provided
in each guy for wood poles. Anchors shall be of an expanding type,
except that power installed screw anchors of equivalent holding power
are acceptable. A half-round yellow polyvinyl, fiberglass, or other
suitable plastic guy marker, not less than 2.4 m (8 feet) in length,
shall be provided at the anchor end of each guy shown, securely clamped
to the guy or anchor at the bottom and top of the marker. Holding
capacities for down guys shall be based on a lead angle of 45 degrees.

3.5. CONDUCTOR INSTALLATION

3.5.1. Line Conductors

Unless otherwise indicated, conductors shall be installed in accordance
with manufacturer's approved tables of sags and tensions. Proper care
shall be taken in handling and stringing conductors to avoid abrasions,
sharp bends, cuts, kinks, or any possibility of damage to insulation or
conductors. Conductors shall be paid out with the free end of
conductors fixed and cable reels portable, except where terrain or
obstructions make this method unfeasible. Bend radius for any insulated
conductor shall be at no time less than the applicable NEMA
specification recommendation. Conductors shall not be drawn over rough
or rocky ground, nor around sharp bends. When installed by machine
power, conductors shall be drawn from a mounted reel through stringing
sheaves in straight lines clear of obstructions. Initial sag and
tension shall be checked by the Contractor, in accordance with the
manufacturer's approved sag and tension charts, within an elapsed time
after installation, recommended by the manufacturer.

3.5.2. Connectors and Splices

Connectors and splices shall be mechanically and electrically secure
under tension and shall be of the nonbolted compression type. The
tensile strength of any splice shall be not less than the rated breaking
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strength of the conductor. Splice materials, sleeves, fittings, and
connectors shall be noncorrosive and shall not adversely affect
conductors. Aluminum composition conductors shall be wire brushed and
an oxide inhibitor applied before making a compression connection. The
inhibitor may be applied by using connectors which are factory filled
with an inhibitor. Inhibitors and compression tools shall be of types
recommended by the connector manufacturer. Primary line apparatus taps
shall be by means of hot line clamps attached to compression type bail
clamps (stirrups). Low-voltage connectors for copper conductors shall
be of the solderless pressure type. Noninsulated connectors shall be
smoothly taped to provide a waterproof insulation equivalent to the
original insulation, when installed on insulated conductors. On
overhead connections of aluminum and copper, the aluminum shall be
installed above the copper.

3.5.3. Conductor-To-Insulator Attachments

Conductors shall be properly attached to insulators. For insulators
requiring conductor tie-wire attachments, tie-wire sizes shall be as
indicated in TABLE II.

TABLE II. TIE-WIRE REQUIREMENTS

CONDUCTOR TIE WIRE
Copper (AWG) Soft-Drawn Copper (AWG)

______________ _________________________

6 8
4 and 2 6

1 through 3/0 4
4/0 and larger 2

AAC, AAAC, or ACSR (AWG) AAAC OR AAC (AWG)
__________________________ ___________________

Any size 6 or 4

3.5.4. Armor Rods

Armor rods shall be provided for AAC, AAAC, and ACSR conductors. Armor
rods shall be installed at supports, except armor rods will not be
required at primary dead-end assemblies if aluminum or aluminum-lined
zinc-coated steel clamps are used. Lengths and methods of fastening
armor rods shall be in accordance with the manufacturer's
recommendations. For span lengths of less than 61 m, (200 feet,) flat
aluminum armor rods may be used. Flat armor rods, not less than 762.0
micrometers by 6.4 mm (0.03 by 0.25 inch) shall be used on No. 1 AWG AAC
and AAAC and smaller conductors and on No. 5 AWG ACSR and smaller
conductors. On larger sizes, flat armor rods shall be not less than 1.3
mm by 7.6 mm (0.05 by 0.30 inches). For span lengths of 61 m (200 feet)
or more, preformed round armor rods shall be used.

3.5.5. Low-Voltage Cables

Low-voltage cables shall be supported on clevis fittings using spool
insulators. Dead-end clevis fittings and suspension insulators shall be
provided where required for adequate strength. Dead-end construction
shall provide a strength exceeding the rated breaking strength of the
neutral messenger. Clevis attachments shall be provided with not less
than 15.9 mm (5/8 inch) through-bolts.
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3.5.5.1. TRANSFORMER INSTALLATION

Transformers shall be carefully installed so as not to scratch finishes
or damage bushings. Transformers shall be installed in accordance with
the manufacturer's instructions. After installation, surfaces shall be
inspected and scratches shall be touched up with a finish provided by
the transformer manufacturer for this purpose.

3.6. CONNECTIONS TO UTILITY LINES

The Contractor shall coordinate the work with the Contracting Officer
and shall provide for final connections to the installation electric
lines.

3.7. CONNECTIONS TO BUILDINGS

3.7.1. Aerial Services

Connections to buildings shall be made at approximately the point
indicated and shall be connected to the service entrance conductors.
Supports at buildings shall be adequate to withstand required pulls, but
in no case shall supports be rated less than 4450 N (1000 pounds). Drip
loops shall be formed on conductors at entrances to buildings, cabinets,
or conduits. Service-entrance conduits with termination fittings and
conductors within the building, including sufficient slack for
connection to aerial service cables, shall conform to the requirements
of Section 16415 ELECTRICAL WORK, INTERIOR.

3.8. GROUNDING

Noncurrent-carrying metal parts of equipment and conductor assemblies,
such as luminaires, medium-voltage cable terminations and messengers,
metal poles, operating mechanisms of pole top switches, panel
enclosures, transformers, capacitors, recloser frames (cases) and other
noncurrent carrying metal items shall be grounded. Additional grounding
of equipment, neutral, and surge arrester grounding systems shall be
installed at poles where indicated.

3.8.1. Grounding Electrodes

Grounding electrodes shall be installed as follows:

a. Driven rod electrodes - Unless otherwise indicated, ground rods
shall be located approximately three feet out from base of the pole and
shall be driven into the earth until the tops of the rods are
approximately one foot below finished grade. Multiple rods shall be
evenly spaced at least 3 m (10 feet) apart and connected together two
feet below grade with a minimum No. 6 bare copper conductor.

b. Pole butt electrodes - Pole butt electrodes shall be installed where
indicated, except that this method shall not be the sole grounding
electrode at transformer locations. The pole butt electrode shall
consist of a coil of at least 4 m (12 feet) of minimum No. 6 bare copper
conductor stapled to the butt of the pole.

c. Plate electrodes - Plate electrodes shall be installed in accordance
with the manufacturer's instructions and ANSI C2 and NFPA 70.
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d. Additional electrodes - Whenever the required ground resistance is
not met, provide additional electrodes interconnected with grounding
conductors, to achieve the specified ground resistance. The additional
electrodes will be up to three, 3 m (10 feet) rods spaced a minimum of 3
m (ten feet) apart.

3.8.2. Grounding and Bonding Connections

Connections above grade shall be made by the fusion-welding process or
with bolted solderless connectors in compliance with UL 467, and those
below grade shall be made by a fusion-welding process. Where grounding
conductors are connected to aluminum-composition conductors, specially
treated or lined copper-to-aluminum connectors suitable for this purpose
shall be used.

3.8.3. Grounding Electrode Conductors

A single #4 bare solid copper continuous vertical grounding electrode
conductor shall be installed on each pole and connected directly to the
grounding electrodes indicated on the drawings or required by these
specifications. All equipment, neutrals, surge arresters, and other
items required to be grounded shall be connected directly to this
vertical conductor. Secondary system neutral conductors shall be
connected directly to the transformer neutral bushings, then connected
with a neutral bonding jumper between the transformer neutral bushing
and the vertical grounding electrode conductor, as shown. Grounding
electrode conductors shall be stapled to wood poles at intervals not
exceeding 600 mm. (2 feet.) Bends greater than 45 degrees in grounding
electrode conductor are not permitted.

3.9. FIELD TESTING

3.9.1. General

Field testing shall be performed in the presence of the Contracting
Officer. The Contractor shall notify the Contracting Officer 7 days
prior to conducting tests. The Contractor shall furnish all materials,
labor, and equipment necessary to conduct field tests. The Contractor
shall perform all tests and inspections recommended by the manufacturer
unless specifically waived by the Contracting Officer. The Contractor
shall maintain a written record of all tests which includes date, test
performed, personnel involved, devices tested, serial number and name of
test equipment, and test results. All field reports will be signed and
dated by the Contractor.

3.9.2. Safety

The Contractor shall provide and use safety devices such as rubber
gloves, protective barriers, and danger signs to protect and warn
personnel in the test vicinity. The Contractor shall replace any
devices or equipment which are damaged due to improper test procedures
or handling.

3.9.3. Ground-Resistance Tests

The resistance of each pole ground shall be measured using the fall-of-
potential method defined in IEEE Std 81. Ground resistance measurements
shall be made before the electrical distribution system is energized and
shall be made in normally dry conditions not less than 48 hours after
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the last rainfall. Resistance measurements of separate grounding
electrode systems shall be made before the systems are bonded together
below grade. The combined resistance of separate systems may be used to
meet the required resistance, but the specified number of electrodes
must still be provided.

a. Single electrode - 25 ohms.

b. Multiple electrodes - 25 ohms.

3.9.4. Low-Voltage Cable Test

Low-voltage cable, complete with splices, shall be tested for insulation
resistance after the cables are installed, in their final configuration,
ready for connection to the equipment, and prior to energization. The
test voltage shall be 500 volts dc, applied for one minute between each
conductor and ground and between all possible combinations of conductors
in the same trench, duct, or cable, with all other conductors in the
same trench, duct, or cable grounded. The minimum value of insulation
resistance shall be:

R =(V+1)x1000/L

where R is the resistance in megohms, V is the rated voltage in
kilovolts, and L is the length of the cable in feet.

Each cable failing this test shall be repaired or replaced. The
repaired cable system shall then be retested until failures have been
eliminated.

3.9.5. Liquid-Filled Transformer Tests

The following field tests shall be performed on all liquid-filled
transformers. Pass-fail criteria shall be in accordance with the
transformer manufacturer's specifications.

a. Insulation resistance test phase-to-ground.

b. Turns ratio test.

3.9.6. Operating Tests

After the installation is completed, and at such time as the Contracting
Officer may direct, the Contractor shall conduct operating tests for
approval. The equipment shall be demonstrated to operate in accordance
with the requirements herein. An operating test report shall be
submitted in accordance with paragraph SUBMITTALS.

3.10. ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor
has successfully completed all tests and after all defects in
installation, material or operation have been corrected.

-- End of Section --
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SECTION 16415

ELECTRICAL WORK, INTERIOR

PART 1. GENERAL

1.1. REFERENCES

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

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

FEDERAL SPECIFICATIONS (FS)

FS L-C-530 (Rev C) Coating, Pipe, Thermoplastic
Resin

FS L-P-387 (Rev A; Am 1, Int Am 2) Plastic Sheet,
Laminated, Thermosetting (for
Designation Plates)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Std 81 (1983) Guide for Measuring Earth
Resistivity, Ground Impedance, and
Earth Surface Potentials of a Ground
System

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical
Equipment (1000 Volts Maximum)

NEMA AB 1 (1986; Rev 1) Molded Case Circuit
Breakers and Molded Case Switches

NEMA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA ICS 1 (1988; Rev 1, 2 & 3) Industrial
Controls and Systems

NEMA ICS 2 (1988; Rev 1) Industrial Control
Devices, Controllers and Assemblies

NEMA ICS 3 (1988; Rev 1) Industrial Systems

NEMA ICS 6 (1988; Rev 1) Enclosures for Industrial
Control and Systems

NEMA MG 1 (1987; Rev 1 and 2) Motors and
Generators
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NEMA MG 10 (1983; R 1988) Energy Management Guide
for Selection and Use of Polyphase
Motors

NEMA OS 1 (1989) Sheet Steel Outlet Boxes, Device
Boxes, Covers, and Box Supports

NEMA PB 1 (1990; PB 1.1) Panelboards

NEMA PB 2 (1989; PB 2.1) Deadfront Distribution
Switchboards

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC)
Externally Coated Galvanized Rigid
Steel Conduit and Intermediate Metal
Conduit

NEMA WD 1 (1983; R 1989) General Requirements for
Wiring Devices

NEMA WD 6 (1988) Wiring Devices - Dimensional
Requirements

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 101 (1991) Safety to Life from Fire in
Buildings and Structures

UNDERWRITERS LABORATORIES (UL)

UL-03 (1992; Supple) Electrical Construction
Materials Directory

UL 1 (1985; Rev thru Nov 1992) Flexible
Metal Conduit

UL 6 (1981; Rev thru Dec 1992) Rigid Metal
Conduit

UL 20 (1986; Rev thru Jul 1991) General-Use
Snap Switches

UL 44 (1991; Rev thru Jan 1993) Rubber-
Insulated Wires and Cables

UL 50 (1992) Enclosures for Electrical
Equipment

UL 67 (1988; Rev thru Feb 1993) Panelboards

UL 83 (1991; Rev thru Jul 1992)
Thermoplastic-Insulated Wires and
Cables

UL 98 (1987; Rev thru Apr 1990) Enclosed and
Dead-Front Switches
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UL 198C (1986; Rev thru Oct 1992) High-
Interrupting-Capacity Fuses, Current-
Limiting Types

UL 198D (1988; Rev Jul 1988) Capacity Class K
Fuses

UL 198E (1988; Rev Jul 1988) Class R Fuses

UL 198G (1988; Rev May 1988) Fuses for
Supplementary Overcurrent Protection

UL 360 (1986; Rev thru Jan 1993) Liquid-Tight
Flexible Steel Conduit

UL 467 (1984; Rev thru Nov 1986) Grounding and
Bonding Equipment

UL 486A (1991; Rev Oct 1991) Wire Connectors
and Soldering Lugs for Use with Copper
Conductors

UL 486C (1991; Rev thru Sep 1992) Splicing Wire
Connectors

UL 489 (1991; Rev thru May 1992) Molded-Case
Circuit Breakers and Circuit-Breaker
Enclosures

UL 508 (1993) Industrial Control Equipment

UL 510 (1986; Rev Oct 1986) Insulating Tape

UL 512 (1987) Fuseholders

UL 514A (1991) Metallic Outlet Boxes

UL 514B (1992; Rev thru Mar 1993) Fittings for
Conduit and Outlet Boxes

UL 542 (1985; Rev thru Dec 1992) Lampholders,
Starters, and Starter Holders for
Fluorescent Lamps

UL 797 (1983; Rev thru Jul 1991) Electrical
Metallic Tubing

UL 817 (1986; Rev thru May 1991) Cord Sets and
Power-Supply Cords

UL 869A (1987; Rev thru Sep 1992) Reference
Standard for Service Equipment

UL 891 (1984; Rev thru Jun 1991) Dead-Front
Switchboards

UL 924 (1990; Rev thru Dec 1991) Emergency
Lighting and Power Equipment
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UL 935 (1993; Rev Feb 1993) Fluorescent-Lamp
Ballasts

UL 943 (1985; Rev thru Mar 1993) Ground-Fault
Circuit Interrupters

UL 1004 (1989; Rev thru Mar 1993) Electric
Motors

UL 1029 (1986; Rev thru Nov 1991) High-
Intensity-Discharge Lamp Ballasts

UL 1242 (1983; Rev thru Jan 1993) Intermediate
Metal Conduit

UL 1561 (1986; Rev thru Jul 1992) Dry-Type
General Purpose and Power Transformers

UL 1570 (1988; Rev thru Feb 1993) Fluorescent
Lighting Fixtures

UL 1571 (1991; Rev thru Aug 1992) Incandescent
Lighting Fixtures

UL 1572 (1991; Rev thru Aug 1992) High
Intensity Discharge Lighting Fixtures

UL 1660 (1987) Liquid-Tight Flexible
Nonmetallic Conduit

1.2. GENERAL

1.2.1. Rules

The installation shall conform to the requirements of NFPA 70 and NFPA
101, unless more stringent requirements are indicated herein or shown.

1.2.2. Coordination

The drawings indicate the extent and the general location and
arrangement of equipment, conduit, and wiring. The Contractor shall
become familiar with all details of the work and verify all dimensions
in the field so that the outlets and equipment shall be properly
located and readily accessible. Lighting fixtures, outlets, and other
equipment and materials shall be located to avoid interference with
mechanical or structural features; otherwise, lighting fixtures and
junction boxes for lighting fixtures shall be located according to the
contract drawings. If any conflicts occur necessitating departures from
the drawings, details of and reasons for departures shall be submitted
and approved prior to implementing any change. The Electrical
Contractor shall coordinate the electrical work with HVAC and electrical
drawings and provide all power related wiring even if they are not shown
on electrical drawings.

1.2.3. Standard Products

Material and equipment shall be a standard product of a manufacturer
regularly engaged in the manufacture of the product and shall
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essentially duplicate items that have been in satisfactory use for at
least 2 years prior to bid opening.

1.2.4. Identification Nameplates

Major items of electrical equipment and major components shall be
permanently marked with an identification name to identify the equipment
by type or function and specific unit number as indicated. Designation
of motors shall coincide with their designation in the motor control
center or panel. Unless otherwise specified, all identification
nameplates shall be made of laminated plastic in accordance with FS L-P-
387 with black outer layers and a white core. Edges shall be chamfered.
Plates shall be fastened with black-finished round-head drive screws,
except motors, or approved nonadhesive metal fasteners. When the
nameplate is to be installed on an irregular-shaped object, the
Contractor shall devise an approved support suitable for the application
and ensure the proper installation of the supports and nameplates. In
all instances, the nameplate shall be installed in a conspicuous
location. At the option of the Contractor, the equipment manufacturer's
standard embossed nameplate material with black paint-filled letters may
be furnished in lieu of laminated plastic. The front of each
panelboard, motor control center, switchgear, and switchboard shall have
a nameplate to indicate the phase letter, corresponding color and
arrangement of the phase conductors. The following equipment, as a
minimum, shall be provided with identification nameplates:

Minimum 6.4 mm Minimum 3.2 mm
(1/4 inch) (1/8 inch)
High Letters High Letters
________________ _______________

Panelboards Control Power Transformers
Starters Control Devices
Safety Switches Instrument Transformers
Equipment Enclosures
Motors

Each panel, section, or unit in motor control centers, switchgear or
similar assemblies shall be provided with a nameplate in addition to
nameplates listed above, which shall be provided for individual
compartments in the respective assembly, including nameplates which
identify "future," "spare," and "dedicated" or "equipped spaces."

1.2.5. As Built Drawings

Following the project completion or turnover, within 30 days the
Contractor shall furnish two sets of as-built drawings to the
Contracting Officer.

1.3. SUBMITTALS

Government approval is required for submittals with a "GA" designation;
submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section 01100 GENERAL
REQUIREMENTS:

SD-04 Drawings

Electrical Work; GA.
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Detail drawings for all materials and equipment specified. Detail
drawings shall consist of a complete list of equipment and materials,
including manufacturer's descriptive and technical data; catalog cuts;
and any special installation instructions that may be required.
Drawings shall show applicable schematic diagrams; and equipment layout
and anchorage.

SD-09 Reports

Materials and Equipment; GA.

The label or listing of the Underwriters Laboratories, Inc., shall be
accepted as evidence that the materials or equipment conform to the
applicable standards of that agency. In lieu of this label or listing,
a statement from a nationally recognized, adequately equipped testing
agency indicating that the items have been tested in accordance with
required procedures and that the materials and equipment comply with all
contract requirements will be accepted. However, materials and
equipment installed in hazardous locations must bear the UL label unless
the data submitted from other testing agency is specifically approved in
writing by the Contracting Officer. Materials and equipment shall be
approved based on the manufacturer's published data.

For other than equipment and materials specified to conform to UL
publications, a manufacturer's statement indicating complete compliance
with the applicable Federal Specification, or standard of the American
Society for Testing and Materials, National Electrical Manufacturers
Association, or other commercial standard, is acceptable.

1.4. WORKMANSHIP

Materials and equipment shall be installed in accordance with
recommendations of the manufacturer and as shown.

PART 2. PRODUCTS

2.1. MATERIALS AND EQUIPMENT

Materials and equipment shall conform to the respective publications and
other requirements specified below. Materials and equipment not listed
below shall be as specified elsewhere in this section.

2.1.1. Cables and Wires

Conductors in cables shall be annealed copper. Design is based on
copper conductors. Cables shall be single-conductor type, unless
otherwise indicated. Cables and wires shall conform to UL 83 for the
thermoplastic-insulated type.

2.1.1.1. Grounding Cables

Grounding cables shall be bare or shall have green low-voltage
insulation.

2.1.1.2. Cord Sets and Power-Supply Cords

UL 817.
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2.1.2. Cabinets for Communications

UL 50. Cabinets shall have boxes constructed of zinc-coated sheet
steel. Cabinets shall be constructed with interior dimensions not less
than those indicated. Trim shall be fitted with hinged door and flush
catch. Doors shall provide maximum-size openings to the box interiors.
Boxes shall be provided with a 15 mm (5/8 inch) plywood back board
having a two-coat insulating varnish finish.

2.1.3. Circuit Breakers

Circuit breakers shall have voltage, current and interrupting ratings as
indicated. Fully rated circuit breakers shall be provided to obtain the
specified interrupting rating.

2.1.3.1. Molded-Case and Insulated-Case Circuit Breakers

NEMA AB 1 and UL 489 for circuit breakers.

a. Molded-Case Circuit Breakers: Single-pole breakers shall be full
module size; two poles shall not be installed in a single module.
Multipole breakers shall be of the common-trip type having a single
operating handle, but for sizes of 100 amperes or less may consist of
single-pole breakers permanently factory assembled into a multipole unit
having an internal, mechanical, nontamperable common-trip mechanism and
external handle ties. Breakers shall have interchangeable, adjustable
magnetic, trips in 225 amperes frame and larger. Breakers coordinated
with current-limiting fuses shall have a combined interrupting capacity
of 100,000 symmetrical amperes. All poles of associated breakers shall
open if any fuse blows.

2.1.3.2. Ground Fault Circuit Interrupters

UL 943. Breakers equipped with ground fault interrupters shall have
ground fault class, interrupting capacity, and voltage and current
ratings as indicated.

2.1.4. Conduit and Tubing

2.1.4.1. Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797.

2.1.4.2. Flexible Conduit, Steel

General-purpose type, UL 1; liquid tight, UL 360.

2.1.4.3. Intermediate Metal Conduit

UL 1242.

2.1.4.4. PVC Coated Rigid Steel Conduit

NEMA RN 1.

2.1.4.5. Rigid Metal Conduit

UL 6.
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2.1.5. Conduit and Device Boxes and Fittings

2.1.5.1. Boxes, Metallic Outlet

NEMA OS 1 and UL 514A.

2.1.5.2. Boxes, Switch (Enclosed), Surface-Mounted

UL 98.

2.1.5.3. Fittings for Conduit and Outlet Boxes

UL 514B.

2.1.6. Conduit Coatings Plastic Resin System

FS L-C-530 or NEMA RN 1, Type A-40.

2.1.7. Connectors, Wire Pressure

2.1.7.1. Copper Conductors

UL 486A.

2.1.8. Electrical Grounding and Bonding Equipment

UL 467.

2.1.8.1. Ground Rods

Ground rods shall be of copper-clad steel conforming to UL 467 not less
than 15.9 mm (5/8 inch) in diameter by 2.4 meter (8 feet) in length of
the sectional type driven full length into the earth.

2.1.9. Enclosures

NEMA ICS 6 or NEMA 250 unless otherwise specified.

2.1.9.1. Cabinets and Boxes

UL 50.

2.1.9.2. Circuit Breaker

UL 489.

2.1.10. not used

2.1.11. Fuses and Fuseholders

2.1.11.1. Fuses, Low Voltage Cartridge Type

NEMA FU 1.

2.1.11.2. Fuses, High-Interrupting-Capacity, Current-Limiting Type

UL 198C.
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2.1.11.3. Fuses, Class K, High-Interrrupting-Capacity Type

UL 198D.

2.1.11.4. Fuses, Class R

UL 198E.

2.1.11.5. Fuses for Supplementary Overcurrent Protection

UL 198G.

2.1.11.6. Fuseholders

UL 512.

2.1.12. Instruments, Electrical Indicating

ANSI C39.1.

2.1.13. Motors, ac, Fractional and Integral Kilowatt (Horsepower)

Motors, ac, fractional and integral kilowatt (horsepower), 373.0 kW (500
hp) and smaller shall conform to NEMA MG 1 and UL 1004 for motors; NEMA
MG 10 for energy management selection of polyphase motors.

2.1.13.1. Kilowatt (Horsepower) Rating

The kilowatt (horsepower) rating of motors should be limited to no more
than 125 percent of the maximum load being served unless a NEMA standard
size does not fall within this range. In this case, the next larger
NEMA standard motor size should be used.

2.1.13.2. Motor Efficiencies

All permanently wired polyphase motors of 746 W (1 hp) or more shall
meet the minimum full-load efficiencies as indicated in the following
table, and as specified in this specification. Motors of 746 W (1 hp)
or more with open, dripproof or totally enclosed fan cooled enclosures
shall be high efficiency type, unless otherwise indicated. Motors
provided as an integral part of motor driven equipment are excluded from
this requirement if a minimum seasonal or overall efficiency requirement
is indicated for that equipment by the provisions of another section.

Minimum Motor Efficiencies

kW Std. Efficiency High Efficiency

0.746 (1 hp) 77.0 85.5
1.12 (1.5 hp) 78.5 85.5
1.49 (2 hp) 78.5 85.5
2.24 (3 hp) 78.5 88.5
3.73 (5 hp) 82.5 88.5

5.60 (7.5 hp) 84.0 90.0
7.46 (10 hp) 85.5 90.0
11.2 (15 hp) 85.5 91.0
14.9 (20 hp) 87.5 92.0
18.7 (25 hp) 88.5 92.0
22.4 (30 hp) 88.5 92.0
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2.1.14. Motor Controls and Motor Control Centers

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508.

2.1.15. Panelboards

Dead-front construction, NEMA PB 1 and UL 67.

2.1.16. Receptacles

2.1.16.1. General Grade

NEMA WD 1.

2.1.16.2. Ground Fault Interrupters

UL 943, Class A.

2.1.17. Service Equipment

UL 869A.

2.1.18. Splice, Conductor

UL 486C.

2.1.19. Switchboard, Dead Front Distribution

NEMA PB 2 and UL 891.

2.1.20. Snap Switches

UL 20.

2.1.21. Tapes

2.1.21.1. Plastic Tape

UL 510.

2.1.21.2. Rubber Tape

UL 510.

2.1.22. not used

2.1.23. Wiring Devices

NEMA WD 1 for general-purpose wiring devices, and NEMA WD 6 for
dimensional requirements of wiring devices.

PART 3. EXECUTION

3.1. GROUNDING
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Grounding shall be in conformance with NFPA 70, the contract drawings,
and the following specifications.

3.1.1. Ground Rods

The resistance to ground shall be measured using the fall-of-potential
method described in IEEE Std 81. The maximum resistance of a driven
ground shall not exceed 25 ohms under normally dry conditions. If this
resistance cannot be obtained with a single rod, 2 additional rods not
less than 1.8 meters (6 feet) on centers. In high-ground-resistance, UL
listed chemically charged ground rods may be used. If the resultant
resistance exceeds 25 ohms measured not less than 48 hours after
rainfall, the Contracting Officer shall be notified immediately.
Connections below grade shall be fusion welded. Connections above grade
shall be fusion welded or shall use UL 467 approved connectors.

3.1.2. Grounding Conductors

A green ground wire shall be furnished regardless of the type of
conduit. All equipment grounding conductors, including metallic raceway
systems used as such, shall be bonded or joined together in each wiring
box or equipment enclosure. Metallic raceways and grounding conductors
shall be checked to assure that they are wired or bonded into a common
junction. Metallic boxes and enclosures, if used, shall also be bonded
to these grounding conductors by an approved means per NFPA 70. When
boxes for receptacles, switches, or other utilization devices are
installed, any designated grounding terminal on these devices shall also
be bonded to the equipment grounding conductor junction with a short
jumper.

3.2. WIRING METHODS

3.2.1. General Requirements

Unless otherwise indicated, wiring shall consist of insulated conductors
installed in rigid zinc-coated steel conduit, electrical metallic
tubing, or intermediate metal conduit.

3.2.2. Conduit and Tubing Systems

Conduit and tubing systems shall be installed as indicated. Conduit
sizes shown are based on use of copper conductors with insulation types
as described in paragraph WIRING METHODS. Minimum size of raceways
shall be 15 mm (1/2 inch). Only metal conduits will be permitted when
conduits are required for shielding or other special purposes indicated,
or when required by conformance to NFPA 70. Electrical metallic tubing
may be installed only within buildings. Electrical metallic tubing may
be installed in concrete and grout in dry locations. Electrical
metallic tubing installed in concrete or grout shall be provided with
concrete tight fittings. EMT will not be installed in damp or wet
locations. Bushings, manufactured fittings or boxes providing
equivalent means of protection shall be installed on the ends of all
conduits and shall be of the insulating type, where required by NFPA 70.
Only UL listed adapters shall be used to connect EMT to rigid metal
conduit, cast boxes, and conduit bodies. Except as otherwise specified,
IMC may be used as an option for rigid steel conduit in areas as
permitted by NFPA 70. Raceways shall not be installed under the
firepits of boilers and furnaces and shall be kept 150 mm (6 inches)
away from parallel runs of flues, steam pipes and hot-water pipes.
Raceways shall be concealed within finished walls, ceilings, and floors
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unless otherwise shown. Raceways crossing structural expansion joints
shall be provided with suitable expansion fittings or other suitable
means to compensate for the building expansion and contraction and to
provide for continuity of grounding. Wiring installed in underfloor
raceway system shall be suitable for installation in wet locations.

3.2.2.1. not used

3.2.2.2. not used

3.2.2.3. Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural members, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be
considered as exposed installations in accordance with NFPA 70
definitions.

3.2.2.4. Changes in Direction of Runs

Changes in direction of runs shall be made with symmetrical bends or
cast-metal fittings. Field-made bends and offsets shall be made with an
approved hickey or conduit-bending machine. Crushed or deformed
raceways shall not be installed. Trapped raceways in damp and wet
locations shall be avoided where possible. Care shall be taken to
prevent the lodgment of plaster, dirt, or trash in raceways, boxes,
fittings and equipment during the course of construction. Clogged
raceways shall be entirely freed of obstructions or shall be replaced.

3.2.2.5. Supports

Metallic conduits and tubing shall be securely and rigidly fastened in
place at intervals of not more than 3 meters (10 feet) and within 900 mm
(3 feet) of boxes, cabinets, and fittings, with approved pipe straps,
wall brackets, conduit clamps, conduit hangers, threaded C-clamps, or
ceiling trapeze. C-clamps or beam clamps shall have strap or rod-type
retainers. Rigid plastic conduits (if permitted as a wiring method)
shall be supported as indicated above, except that they will be
supported at intervals as indicated in NFPA 70. Loads and supports
shall be coordinated with supporting structure to prevent damage or
deformation to the structures, but no load shall be applied to joist
bridging. Fastenings shall be by wood screws or screw-type nails to
wood; by toggle bolts on hollow masonry units; by expansion bolts on
concrete or brick; by machine screws, welded threaded studs, heat-
treated or spring-steel-tension clamps on steel work. Nail-type nylon
anchors or threaded studs driven in by a powder charge and provided with
lock washers and nuts may be used in lieu of expansion bolts or machine
screws. Raceways or pipe straps shall not be welded to steel
structures. Holes cut to a depth of more than 40 mm (1-1/2 inches) in
reinforced concrete beams or to a depth of more than 20 mm (3/4 inch) in
concrete joists shall avoid cutting the main reinforcing bars. Holes
not used shall be filled. In partitions of light steel construction,
sheet-metal screws may be used. Conduit shall not be supported using
wire or nylon ties. Raceways shall be installed as a complete system
and be independently supported from the structure. Upper raceways shall
not be the support of lower raceways. Supporting means will not be
shared between electrical raceways and mechanical piping or ducts and
shall not be fastened to hung ceiling supports. Conduits shall be
fastened to all sheet-metal boxes and cabinets with two locknuts where
required by the NFPA 70, where insulating bushings are used, and where
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bushings cannot be brought into firm contact with the box; otherwise, a
single locknut and bushing may be used. Threadless fittings for
electrical metallic tubing shall be of a type approved for the
conditions encountered. Additional support for horizontal runs is not
required when EMT rests on steel stud cutouts.

3.2.2.6. not used

3.2.2.7. Communications Raceways

Communications raceways indicated shall be installed in accordance with
the previous requirements for conduit and tubing and with the additional
requirements that no length of run shall exceed 15 meters (50 feet) for
15 mm (1/2 inch) and 20 mm (3/4 inch) sizes, and 30 meters (100 feet)
for 25 mm (1 inch) or larger sizes, and shall not contain more than two
90-degree bends or the equivalent. Additional pull or junction boxes
shall be installed to comply with these limitations whether or not
indicated. Inside radii of bends in conduits of 25 mm (1 inch)size or
larger shall be not less than ten times the nominal diameter.

3.2.2.8. Sizes

All sizes are based on copper conductors, unless otherwise indicated.
Sizes shall be not less than indicated. Branch-circuit conductors shall
be not smaller than No. 12 AWG. Conductors for branch circuits of 120
volts more than 30 meters (100 feet) long and of 277 volts more than 70
meters ( 230 feet) long, from panel to load center, shall be no smaller
than No. 10 AWG. Class 1 remote control and signal circuit conductors
shall be not less than No. 14 AWG. Class 2 remote control and signal
circuit conductors shall be not less than No. 16 AWG. The conductor
sizes are based on the use of THHW insulation, except where otherwise
indicated. Higher temperature rated conductors will be permitted to be
used, if the UL tested temperature ratings for which the equipment in
the circuit is marked are not exceeded. Conductors shall be minimum 75
degrees C insulated conductors for branch circuits and feeders.

3.2.2.9. Power Conductor Identification

Phase conductors shall be identified by color coding. The color of the
insulation on phases A, B, and C respectively shall be:

120/208 volt, 3-phase: Black, red, and blue.

Conductor phase and voltage identification shall be made by color-coded
insulation for all conductors smaller than No. 6 AWG. For conductors
No. 6 AWG and larger, identification shall be made by color-coded
insulation, or conductors with black insulation may be furnished and
identified by the use of half-lapped bands of colored electrical tape
wrapped around the insulation for a minimum of 75 mm (3 inches) of
length near the end, or other method as submitted by the Contractor and
approved by the Contracting Officer. Conductor identification shall be
provided within each enclosure where a tap, splice, or termination is
made. Phase identification by a particular color shall be maintained
continuously for the length of a circuit, including junctions.

3.2.2.10. Control Conductor Identification

Control circuit conductor identification shall be made by color-coded
insulated conductors, plastic-coated self-sticking printed markers,
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permanently attached stamped metal foil markers, or equivalent means as
approved. Control circuit terminals of equipment shall be properly
identified. Terminal and conductor identification shall match that
shown on approved detail drawings. Hand lettering or marking is not
acceptable.

3.3. BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systems wherever
required for pulling of wires, making connections, and mounting of
devices or fixtures. Boxes for metallic raceways, 101.6 mm by 101.6 mm
(4 in. by 4 in.) nominal size and smaller, shall be of the cast-metal
hub type when located in normally wet locations, when flush and surface
mounted on outside of exterior surfaces, or when located in hazardous
areas. Large size boxes shall be NEMA 1 or 3R or as shown. Boxes in
other locations shall be sheet steel. In partitions of light steel
construction bar hangers with 25 mm (1 inch) long studs, mounted between
metal wall studs or metal stud "C" brackets snapped on and tab-locked to
metal wall studs, shall be used to secure boxes to the building
structure. When "C" brackets are used, additional box support shall be
provided on the side of the box opposite the brackets. The edges of
boxes for electrical devices shall be flush with the finished surfaces
in gypsum and plasterboard installations. Boxes for mounting lighting
fixtures shall be not less than 101.6 mm (4 inches) square except
smaller boxes may be installed as required by fixture configuration, as
approved. Boxes installed for concealed wiring shall be provided with
suitable extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be
flush with the top of a block to minimize cutting of blocks, and boxes
shall be located horizontally to avoid cutting webs of block. Indicated
elevations are approximate, except where minimum mounting heights for
hazardous areas are required by NFPA 70. Unless otherwise indicated,
boxes for wall switches shall be mounted 1.2 meters (48 inches) above
finished floors. Cast-metal boxes installed in wet locations and boxes
installed flush with the outside of exterior surfaces shall be gasketed.
Separate boxes shall be provided for flush or recessed fixtures when
required by the fixture terminal operating temperature, and fixtures
shall be readily removable for access to the boxes unless ceiling access
panels are provided. Boxes and supports shall be fastened to wood with
wood screws or screw-type nails of equal holding strength, with bolts
and metal expansion shields on concrete or brick, with toggle bolts on
hollow masonry units, and with machine screws or welded studs on steel
work. Threaded studs driven in by powder charge and provided with
lockwashers and nuts, or nail-type nylon anchors may be used in lieu of
expansion shields, or machine screws. In open overhead spaces, cast-
metal boxes threaded to raceways need not be separately supported except
where used for fixture support; cast-metal boxes having threadless
connectors and sheet metal boxes shall be supported directly from the
building structure or by bar hangers. Hangers shall not be fastened to
or supported from joist bridging. Cast-metal boxes with 2.4 mm (3/32
inch) wall thickness are acceptable. Where bar hangers are used, the
bar shall be attached to raceways on opposite sides of the box and the
raceway shall be supported with an approved type fastener not more than
600 mm (24 inches) from the box. Penetration of more than 38.1 mm (1-
1/2 inches) into reinforced-concrete beams or more than 19.1 mm (3/4
inch) into reinforced-concrete joists shall avoid cutting any main
reinforcing steel.

3.3.1. Boxes for Use with Raceway Systems
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Boxes for use with raceway systems shall be not less than 38.1 mm (1-1/2
inches) deep except where shallower boxes required by structural
conditions are approved. Sheetmetal boxes for other than lighting
fixtures shall be not less than 101.6 mm (4 inches) square except that
101.6 by 50.8 mm (4 by 2 inch) boxes may be used where only one raceway
enters the outlet. Contractor shall size the telephone outlet boxes as
required by the number, size and type of outlets specified and as
required by the outlets furnished by the Contractor.

3.3.2. Pull Boxes

Pull boxes of not less than the minimum size required by NFPA 70 shall
be constructed of aluminum or galvanized sheet steel, except where cast-
metal boxes are required in locations specified above. Boxes shall be
furnished with screw-fastened covers. Where several feeders pass
through a common pull box, the feeders shall be tagged to indicate
clearly the electrical characteristics, circuit number, and panel
designation.

3.4. DEVICE PLATES

One-piece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of zinc-
coated sheet steel or cast-metal, having rounded or beveled edges.
Plates on finished walls shall be of satin finish corrosion resistant
steel. Screws shall be of metal with countersunk heads, in a color to
match the finish of the plate. Plates shall be installed with all four
edges in continuous contact with finished wall surfaces without the use
of mats or similar devices. Plaster fillings will not be permitted.
Plates shall be installed with an alignment tolerance of 16 mm (1/16
inch). The use of sectional-type device plates will not be permitted.
Plates installed in wet locations shall be gasketed and provided with a
hinged, gasketed cover, unless otherwise specified.

3.5. RECEPTACLES

3.5.1. Single and Duplex

Single and duplex receptacles shall be rated 20 amperes, 125 volts, two-
pole, three-wire, grounding type with polarized parallel slots. Bodies
shall be of brown or ivory to match color of switch handles in the same
room or to harmonize with the color of the respective wall, and
supported by mounting strap having plaster ears. Contact arrangement
shall be such that contact is made on two sides of an inserted blade.
Receptacle shall be side- or back-wired with two screws per terminal.
The third grounding pole shall be connected to the metal mounting yoke.
Switched receptacles shall be the same as other receptacles specified
except that the ungrounded pole of each suitable receptacle shall be
provided with a separate terminal. Only the top receptacle of a duplex
receptacle shall be wired for switching application. Receptacles with
ground fault circuit interrupters shall be rated for 20 amps, and shall
be UL Class A type unless otherwise shown. Ground fault circuit
protection shall be provided as required by NFPA 70 and as indicated on
the drawings.

3.5.2. Weatherproof

Weatherproof receptacles shown shall be mounted in a box with a
gasketed, weatherproof, cast-metal cover plate and gasketed cap over
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each receptacle opening. The cap shall be provided with a spring-hinged
flap.

3.5.3. not used

3.6. WALL SWITCHES

Wall switches shall be of the totally enclosed tumbler type. The wall
switch handle and switch plate color shall harmonize with the color of
the respective wall. Wiring terminals shall be of the screw type or of
the solderless pressure type having suitable conductor-release
arrangement. Not more than one switch shall be installed in a single-
gang position. Switches shall be rated 20-ampere, 120-volt for use on
alternating current only.

3.7. SERVICE EQUIPMENT

Service-disconnecting means shall be of the enclosed molded-case circuit
breaker type as indicated with external handle for manual operation.
When service disconnecting means is a part of an assembly, the assembly
shall be listed as suitable for service entrance equipment. Enclosures
shall be sheet metal with hinged cover for surface mounting unless
otherwise indicated.

3.8. PANELBOARDS AND LOADCENTERS

Circuit breakers and switches used as a motor disconnecting means, and
not in sight of the motor and the driven machinery location, shall be
capable of being locked in the open position. Door locks shall be keyed
alike. Nameplates shall be as approved. Directories shall be typed to
indicate loads served by each circuit and mounted in a holder behind a
clear protective covering. Busses shall be copper.

3.8.1. Panelboards

Panelboards shall be bolt-on circuit breaker equipped as indicated on
the drawings.

3.9. FUSES

Equipment provided under this contract shall be provided with a complete
set of properly rated fuses when the equipment manufacturer utilize
fuses in the manufacture of the equipment, or if current-limiting fuses
are required to be installed to limit the ampere-interrupting capacity
of circuit breakers or equipment to less than the maximum available
fault current at the location of the equipment to be installed. Fuses
shall have a voltage rating of not less than the phase-to-phase circuit
voltage, and shall have the time-current characteristics required for
effective power system coordination.

3.9.1. Cartridge Fuses; Current-Limiting Type

Cartridge fuses, current-limiting type, Class RK1 shall have tested
interrupting capacity not less than 200,000 amperes. Fuse holders shall
be the type that will reject all Class H fuses.

3.10. NOT USED

3.11. AERIAL SERVICE
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Aerial power-service entrance conductors which originate at a power-
supply transformer shall be rigidly supported from an approved type of
malleable-iron structural support specifically designed and manufactured
for the application, and for mounting to an exterior wall. The service-
entrance conductors shall be continuous between the power-supply
transformer and the service-entrance equipment and shall be routed from
the structural support to a weatherhead, or weatherproof conduit
fitting, before entry into an enclosing conduit. At least 1.2 meters (4
feet) of slack shall be provided in the service-entrance conductors,
which shall be formed to provide a drip-loop, between the structural
support and the weatherproof conduit fitting.

3.12. MOTORS

Motors shall be as specified in paragraph Motors, ac, Fractional and
Integral Kilowatt, (Horsepower,) whether or not motors are separately
provided or included in equipment assemblies specified in other sections
of these specifications. Each motor shall conform to the kW (hp) and
voltage ratings indicated, and shall have a service factor and other
characteristics that are essential to the proper application and
performance of the motors under conditions shown or specified. Three-
phase motors for use on 3-phase 208-volt systems shall have a nameplate
rating of 200 volts. Unless otherwise specified, all motors shall have
open frames, and continuous-duty classification based on a 40 degree C
ambient temperature reference. Polyphase motors shall be squirrel-cage
type, having normal-starting-torque and low-starting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or shown on contract drawings. The
Contractor shall be responsible for selecting the actual kilowatt
(horsepower) ratings and other motor requirements necessary for the
applications indicated. When electrically driven equipment furnished
under other sections of these specifications materially differs from the
design, the Contractor shall make the necessary adjustments to the
wiring, disconnect devices and branch-circuit protection to accommodate
the equipment actually installed.

3.13. MOTOR CONTROL

Each motor or group of motors requiring a single control shall be
provided under other sections of these specifications with a suitable
controller and devices that will perform the functions as specified for
the respective motors. Each motor of 93 W (1/8 hp) or larger shall be
provided with thermal-overload protection. Polyphase motors shall have
overload protection in each ungrounded conductor. The overload-
protection device shall be provided either integral with the motor or
controller, or shall be mounted in a separate enclosure. Unless
otherwise specified, the protective device shall be of the manually
reset type. Single or double pole tumbler switches specifically
designed for alternating-current operation only may be used as manual
controllers for single-phase motors having a current rating not in
excess of 80 percent of the switch rating. Automatic control devices
such as thermostats, float or pressure switches may control the starting
and stopping of motors directly, provided the devices used are designed
for that purpose and have an adequate kilowatt (horsepower) rating.
When the automatic-control device does not have such a rating, a
magnetic starter shall be used, with the automatic-control device
actuating the pilot-control circuit. When combination manual and
automatic control is specified and the automatic-control device operates
the motor directly, a double-throw, three-position tumbler or rotary
switch shall be provided for the manual control; when the automatic-
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control device actuates the pilot control circuit of a magnetic starter,
the latter shall be provided with a three-position selector switch
marked MANUAL-OFF-AUTOMATIC. Connections to the selector switch shall
be such that only the normal automatic regulatory control devices will
be bypassed when the switch is in the Manual position; all safety
control devices, such as low- or high-pressure cutouts, high-temperature
cutouts, and motor-overload protective devices, shall be connected in
the motor-control circuit in both the Manual and the Automatic positions
of the selector switch. Control circuit connections to any MANUAL-OFF-
AUTOMATIC switch or to more than one automatic regulatory control device
shall be made in accordance with wiring diagram approved by the
Contracting Officer unless such diagram is included on the drawings. All
controls shall be 120 volts or less unless otherwise indicated.

3.13.1. Contacts

Contacts in miscellaneous control devices such as float switches,
pressure switches, and auxiliary relays shall have current and voltage
ratings in accordance with NEMA ICS 2 for rating designation B300.

3.13.2. not used

3.14. MOTOR-DISCONNECT MEANS

Each motor shall be provided with a disconnecting means when required by
NFPA 70 even though not indicated. For single-phase motors, a single or
double pole toggle switch, rated only for alternating current, will be
acceptable for capacities less than 30 amperes, provided the ampere
rating of the switch is at least 125 percent of the motor rating.
Switches shall disconnect all ungrounded conductors.

3.15. NOT USED

3.16. EQUIPMENT CONNECTIONS

All wiring not furnished and installed under other sections of the
specifications for the connection of electrical equipment as indicated
on the drawings shall be furnished and installed under this section of
the specifications. Connections shall comply with the applicable
requirements of paragraph WIRING METHODS. Flexible conduits 6 feet or
less in length shall be provided to all electrical equipment subject to
periodic removal, vibration, or movement and for all motors. All motors
shall be provided with separate grounding conductors. Liquid-tight
conduits shall be used in damp or wet locations.

3.16.1. Motors and Motor Control

Control equipment furnished under this section of the specifications,
and shown on the drawings, shall be connected under this section of the
specifications unless shown or specified otherwise. Except as otherwise
specifically noted, automatic-control wiring, signaling, and protective
devices are not included in this section of the specifications, but
shall be furnished and installed under other sections of the
specifications. Control wiring not shown on the drawings shall be
furnished under the other sections of the specifications.

3.17. TELEPHONE WIRING SYSTEM

3.17.1. Telephone Outlets



16415 - 19

Each telephone outlet shall consist of a multiple gang outlet box and
satin finished steel or brushed aluminum cover plate with beveled edges
and rubber grommet.

3.17.2. not used

3.18. PAINTING AND FINISHING

Field-applied paint on exposed surfaces shall be provided under Section
09900 PAINTING, GENERAL.

3.19. REPAIR OF EXISTING WORK

The work shall be carefully laid out in advance, and where cutting,
channeling, chasing, or drilling of floors, walls, partitions, ceiling,
or other surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shall be carefully done, and any damage to building, piping, or
equipment shall be repaired by skilled mechanics of the trades involved,
at no additional cost to the Government.

3.20. TESTS

After the interior-wiring-system installation is completed, and at such
time as the Contracting Officer may direct, the Contractor shall conduct
an operating test for approval. The equipment shall be demonstrated to
operate in accordance with the requirements of this specification and
the drawings. The test shall be performed in the presence of the
Contracting Officer. The Contractor shall furnish all instruments and
personnel required for the tests, and the Government will furnish the
necessary electric power. No part of the electrical distribution system
shall be energized prior to the resistance testing of that system's
ground rods and submission of test results to the Contracting Officer.
Test reports shall indicate the location of the rod and the resistance
and the soil conditions at the time the test was performed.

-- End of Section --
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