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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 GENERAL INTENTION
A. Contractor shall completely prepare site for building operations,

including demolition and removal of existing structures, and furnish
labor and materials and perform work for:
1. Refurbishment/renovation of the three (3) Building 78 elevators
including interior finishes, exterior indications, etc. as indicated in
the Contract Documents.
2. Removal and replacement of the three (3) hydraulic power units in
their entirety including all controls, and electrical conduit and cable
from the elevator back to the MCC in the Elevator Machine Room.
3. Removal and replacement of the three (3) hydraulic pistons in the
elevator pits.
4. Installation of new pit sumps, sump pumps, valves, piping, power
and controls in the two (2) hoistways.
5. Removal of existing and the installation of sprinklers and piping
in the Elevator Machine Room, Hoistway and Hoistway

Pits.

6. Removal and installation of new Hoistway Venting system including
ductwork from top of the hoistway through the roof (including new
watertight flashing, and UL listed smoke damper.

7. Modification of the existing fire alarm system and hoistway vent

damper operation to meet current elevator code requirements.

B. Visits to the site by Bidders may be made only by appointment with the
COTR.

C. Offices of Everett Engineers, LLC, as Architect-Engineers, will render
certain technical services during construction. Such services shall be
considered as advisory to the Government and shall not be construed as
expressing or implying a contractual act of the Government without
affirmations by Contracting Officer or his duly authorized

representative.

D. Before placement and installation of work subject to tests by testing
laboratory retained by Department of Veterans Affairs, the Contractor
shall notify the COTR in sufficient time to enable testing laboratory

personnel to be present at the site in time for proper taking and
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testing of specimens and field inspection. Such prior notice shall be

not less than three work days unless otherwise designated by the COTR.

E. All employees of general contractor and subcontractors shall comply with
VA security management program and obtain permission of the VA police,
be identified by project and employer, and restricted from unauthorized
access.

F. Prior to commencing work, general contractor shall provide proof that a
OSHA certified “competent person” (CP) (29 CFR 1926.20(b) (2) will
maintain a presence at the work site whenever the general or

subcontractors are present.

G. Training:

1. All employees of general contractor or subcontractors shall have the
10-hour OSHA certified Construction Safety course and /or other
relevant competency training, as determined by VA CP with input from
the ICRA team.

2. Submit training records of all such employees for approval before the
start of work.

H. VHA Directive 2011-36, Safety and Health during Construction, dated

9/22/2011 in its entirety is made a part of this section

1.2 STATEMENT OF BID ITEM(S)
A. ITEM I, Elevator Upgrade, B-78: Work includes general construction,
alterations, drainage, mechanical and electrical work, elevators, fire
alarm work and necessary removal of existing structures and construction

and certain other items.

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR
A. AFTER AWARD OF CONTRACT, 2 sets of specifications and drawings will be
furnished.
B. Additional sets of drawings may be made by the Contractor, at
Contractor's expense, from reproducible prints furnished by Issuing

Office.

1.4 CONSTRUCTION SECURITY REQUIREMENTS
A. Security Plan:
1. The security plan defines both physical and administrative security
procedures that will remain effective for the entire duration of the

project.

01 00 00 -2



Upgrade Elevators at Building 78

Bath VA Medical Center

Bath, NY

Project No. 528A6-12-622 10-01-
2. The General Contractor is responsible for assuring that all sub-

contractors working on the project and their employees also comply
with these regulations.
B. Security Procedures:

1. General Contractor’s employees shall not enter the project site
without appropriate badge. They may also be subject to inspection of
their personal effects when entering or leaving the project site.

2. For working outside the “regular hours” as defined in the contract,
The General Contractor shall give 3 days notice to the Contracting
Officer so that security escort and/or arrangements can be provided
for the employees. This notice is separate from any notices required
for utility shutdown described later in this section.

3. No photography of VA premises is allowed without written permission
of the Contracting Officer.

4. VA reserves the right to close down or shut down the project site and
order General Contractor’s employees off the premises in the event of
a national emergency. The General Contractor may return to the site
only with the written approval of the Contracting Officer.

C. Key Control:

1. The General Contractor shall provide duplicate keys and lock
combinations to the COTR for the purpose of security inspections of
every area of project including tool boxes and parked machines and
take any emergency action.

D. Document Control:

1. Before starting any work, the General Contractor/Sub Contractors
shall submit an electronic security memorandum describing the
approach to following goals and maintaining confidentiality of
“sensitive information”.

2. The General Contractor is responsible for safekeeping of all
drawings, project manual and other project information. This
information shall be shared only with those with a specific need to
accomplish the project.

3. Certain documents, sketches, videos or photographs and drawings may
be marked “Law Enforcement Sensitive” or “Sensitive Unclassified”.
Secure such information in separate containers and limit the access
to only those who will need it for the project. Return the

information to the Contracting Officer upon request.
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4. These security documents shall not be removed or transmitted from the

project site without the written approval of Contracting Officer.

5. All paper waste or electronic media such as CD’s and diskettes shall
be shredded and destroyed in a manner acceptable to the VA.

6. Notify Contracting Officer and Site Security Officer immediately when
there is a loss or compromise of “sensitive information”.

7. All electronic information shall be stored in specified location
following VA standards and procedures using an Engineering Document
Management Software (EDMS).

a. Security, access and maintenance of all project drawings, both
scanned and electronic shall be performed and tracked through the
EDMS system.

b. “Sensitive information” including drawings and other documents may
be attached to e-mail provided all VA encryption procedures are
followed.

E. Motor Vehicle Restrictions

1. Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be submitted 24 hours before
the date and time of access. Access shall be restricted to picking up
and dropping off materials and supplies.

2. Separate permits shall be issued for General Contractor and its

employees for parking in designated areas only.

1.5 FIRE SAFETY
A. Applicable Publications: Publications listed below form part of this
Article to extent referenced. Publications are referenced in text by
basic designations only.
1. American Society for Testing and Materials (ASTM) :
E84-2009............. Surface Burning Characteristics of Building
Materials

2. National Fire Protection Association (NFPA):

10-2010......ccviven Standard for Portable Fire Extinguishers
30-2008. ... . Flammable and Combustible Liquids Code
51B-2009............. Standard for Fire Prevention During Welding,

Cutting and Other Hot Work
70-2012. ... ... National Electrical Code
241-2009............. Standard for Safeguarding Construction,

Alteration, and Demolition Operations
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3. Occupational Safety and Health Administration (OSHA):

29 CFR 1926.......... Safety and Health Regulations for Construction

B. Fire Safety Plan: Establish and maintain a fire protection program in
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety measures, including periodic
status reports, and submit to the COTR and Facility Safety Manager for
review for compliance with contract requirements in accordance with
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any
worker for the contractor or subcontractors beginning work, they shall
undergo a safety briefing provided by the general contractor’s competent
person per OSHA requirements. This briefing shall include information on
the construction limits, VAMC safety guidelines, means of egress, break
areas, work hours, locations of restrooms, use of VAMC equipment, etc.
Documentation shall be provided to the COTR that individuals have
undergone contractor’s safety briefing.

C. Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emergency
response forces in accordance with NFPA 241.

D. Separate temporary facilities, such as trailers, storage sheds, and
dumpsters, from existing buildings and new construction by distances in
accordance with NFPA 241. For small facilities with less than 6 m (20
feet) exposing overall length, separate by 3m (10 feet).

E. Temporary Construction Partitions:

1. Install and maintain temporary construction partitions to provide
smoke-tight separations between the areas that are described in
phasing requirements and adjoining areas. Construct partitions of
gypsum board or treated plywood (flame spread rating of 25 or less in
accordance with ASTM E84) on both sides of fire retardant treated
wood or metal steel studs. Extend the partitions through suspended
ceilings to floor slab deck or roof. Seal joints and penetrations. At
door openings, install Class C, % hour fire/smoke rated doors with
self-closing devices.

2. Install one-hourfire-rated temporary construction partitions as shown
on drawings to maintain integrity of existing exit stair enclosures,
exit passageways, fire-rated enclosures of hazardous areas,
horizontal exits, smoke barriers, vertical shafts and openings

enclosures.
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3. Close openings in smoke barriers and fire-rated construction to

maintain fire ratings. Seal penetrations with listed through-
penetration firestop materials in accordance with Section 07 84 00,
FIRESTOPPING.

F. Temporary Heating and Electrical: Install, use and maintain
installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.

G. Means of Egress: Do not block exiting for occupied buildings, including
paths from exits to roads. Minimize disruptions and coordinate with the
COTR and facility Safety Manager.

H. Egress Routes for Construction Workers: Maintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
the COTR and facility Safety Manager.I. Fire Extinguishers: Provide
and maintain extinguishers in construction areas and temporary storage
areas in accordance with 29 CFR 1926, NFPA 241 and NFPA 10.

I. Flammable and Combustible Liquids: Store, dispense and use liquids in

accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

J. Sprinklers: Install, test and activate new automatic sprinklers prior to
removing existing sprinklers.

K. Existing Fire Protection: Do not impair automatic sprinklers, smoke and
heat detection, and fire alarm systems, except for portions immediately
under construction, and temporarily for connections. Provide fire watch
for impairments more than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATIONS AND STORAGE AREAS,
and coordinate with the COTR and facility Safety Manager. All existing
or temporary fire protection systems (fire alarms, sprinklers) located
in construction areas shall be tested as coordinated with the medical
center. Parameters for the testing and results of any tests performed
shall be recorded by the medical center and copies provided to the
Resident Engineer.

L. Smoke Detectors: Prevent accidental operation. Remove temporary covers
at end of work operations each day. Coordinate with the COTR and

facility Safety Manager.

M. Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with the COTR. Obtain permits from
facility Safety Manager at least 48 hours in advance. Designate
contractor's responsible project-site fire prevention program manager to

permit hot work.
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N. Fire Hazard Prevention and Safety Inspections: Inspect entire

construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to the COTR and facility Safety Manager.

0. Smoking: Smoking is prohibited in and adjacent to construction areas
inside existing buildings and additions under construction. In separate
and detached buildings under construction, smoking is prohibited except
in designated smoking rest areas.

P. Dispose of waste and debris in accordance with NFPA 241. Remove from
buildings daily.

Q. Perform other construction, alteration and demolition operations in

accordance with 29 CFR 1926.

R. If required, submit documentation to the COTR that personnel have been
trained in the fire safety aspects of working in areas with impaired
structural or compartmentalization features.

1.6 OPERATIONS AND STORAGE AREAS

A. The Contractor shall confine all operations (including storage of
materials) on Government premises to areas authorized or approved by the
Contracting Officer. The Contractor shall hold and save the Government,
its officers and agents, free and harmless from liability of any nature
occasioned by the Contractor's performance.

B. Temporary buildings (e.g., storage sheds, shops, offices) and utilities
may be erected by the Contractor only with the approval of the
Contracting Officer and shall be built with labor and materials
furnished by the Contractor without expense to the Government. The
temporary buildings and utilities shall remain the property of the
Contractor and shall be removed by the Contractor at its expense upon
completion of the work. With the written consent of the Contracting
Officer, the buildings and utilities may be abandoned and need not be
removed.

C. The Contractor shall, under regulations prescribed by the Contracting
Officer, use only established roadways, or use temporary roadways
constructed by the Contractor when and as authorized by the Contracting
Officer. When materials are transported in prosecuting the work,
vehicles shall not be loaded beyond the loading capacity recommended by
the manufacturer of the vehicle or prescribed by any Federal, State, or
local law or regulation. When it is necessary to cross curbs or

sidewalks, the Contractor shall protect them from damage. The Contractor
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shall repair or pay for the repair of any damaged curbs, sidewalks, or

roads.

(FAR 52.236-10)

D. Working space and space available for storing materials shall be as
determined by the COTR.

E. Workmen are subject to rules of Medical Center applicable to their
conduct.

F. Execute work so as to interfere as little as possible with normal
functioning of Medical Center as a whole, including operations of
utility services, fire protection systems and any existing equipment,
and with work being done by others. Use of equipment and tools that
transmit vibrations and noises through the building structure, are not
permitted in buildings that are occupied, during construction, jointly
by patients or medical personnel, and Contractor's personnel, except as
permitted by the COTR where required by limited working space.

1. Do not store materials and equipment in other than assigned areas.

2. Schedule delivery of materials and equipment to immediate
construction working areas within buildings in use by Department of
Veterans Affairs in quantities sufficient for not more than two work
days. Provide unobstructed access to Medical Center areas required to
remain in operation.

3. Where access by Medical Center personnel to vacated portions of
buildings is not required, storage of Contractor's materials and
equipment will be permitted subject to fire and safety requirements.

G. Phasing: To insure such executions, Contractor shall furnish the COTR
with a schedule of approximate phasing dates on which the Contractor
intends to accomplish work in each specific area of site, building or
portion thereof. In addition, Contractor shall notify the COTR two weeks
in advance of the proposed date of starting work in each specific area
of site, building or portion thereof. Arrange such phasing dates to
insure accomplishment of this work in successive phases mutually

agreeable to Medical Center Director, COTR and Contractor, as follows:
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Phase I:

1.Upgrade Elevator Nos. 1 and 2

Phase II:

2. Upgrade Elevator No. 3

A. Construction Fence: Before construction operations begin, Contractor
shall provide a chain link construction fence, 2.1lm (seven feet) minimum
height, around the construction storage area location as approved by the

COTR and indicated on the drawings. Provide gates as required for access

with necessary hardware, including hasps and padlocks. Fasten fence

fabric to terminal posts with tension bands and to line posts and top
and bottom rails with tie wires spaced at maximum 375mm (15 inches).

Bottom of fences shall extend to 25mm (one inch) above grade. Remove the

fence when directed by the COTR.

B. To minimize interference of construction activities with flow of Medical

Center traffic, comply with the following:

1. Keep roads, walks and entrances to grounds, to parking and to
occupied areas of buildings clear of construction materials, debris
and standing construction equipment and vehicles.

C. Coordinate the work for this contract with other construction operations
as directed by the COTR. This includes the scheduling of traffic and the
use of roadways, as specified in Article, USE OF ROADWAYS.

1.7 ALTERATIONS
A. Survey: Before any work is started, the Contractor shall make a thorough
survey with the COTR of areas of buildingin which alterations occur and
areas which are anticipated routes of access, and furnish a report,
signed by both, to the Contracting Officer. This report shall list by
rooms and spaces:

1. Existing condition and types of resilient flooring, doors, windows,
walls and other surfaces not required to be altered throughout
affected areas of the building.

2. Existence and conditions of items such as plumbing fixtures and
accessories, electrical fixtures, equipment, venetian blinds, shades,
etc., required by drawings to be either reused or relocated, or both.

3. Shall note any discrepancies between drawings and existing conditions
at site.

4. Shall designate areas for working space, materials storage and routes
of access to areas within buildings where alterations occur and which

have been agreed upon by Contractor and the COTR.
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B. Any items required by drawings to be either reused or relocated or both,

found during this survey to be nonexistent, or in opinion of the COTR to
be in such condition that their use is impossible or impractical, shall
be furnished and/or replaced by Contractor with new items in accordance
with specifications which will be furnished by Government. Provided the
contract work is changed by reason of this subparagraph B, the contract
will be modified accordingly, under provisions of clause entitled

"DIFFERING SITE CONDITIONS" (FAR 52.236-2) and "CHANGES" (FAR 52.243-4

and VAAR 852.236-88).

C. Re-Survey: Thirty days before expected partial or final inspection date,
the Contractor and COTR together shall make a thorough re-survey of the
areas of buildings involved. They shall furnish a report on conditions
then existing, of resilient flooring, doors, windows, walls and other
surfaces as compared with conditions of same as noted in first condition
survey report:

1. Re-survey report shall also list any damage caused by Contractor to
such flooring and other surfaces, despite protection measures; and,
will form basis for determining extent of repair work required of
Contractor to restore damage caused by Contractor's workmen in
executing work of this contract.

D. Protection: Provide the following protective measures:

1. Wherever existing roof surfaces are disturbed they shall be protected
against water infiltration. In case of leaks, they shall be repaired
immediately upon discovery.

2. Temporary protection against damage for portions of existing
structures and grounds where work is to be done, materials handled
and equipment moved and/or relocated.

3. Protection of interior of existing structures at all times, from
damage, dust and weather inclemency. Wherever work is performed,
floor surfaces that are to remain in place shall be adequately
protected prior to starting work, and this protection shall be

maintained intact until all work in the area is completed.

1.8 INFECTION PREVENTION MEASURES
A. Implement the requirements of VAMC’s Infection Control Risk Assessment
(ICRA) team. ICRA Group may monitor dust in the vicinity of the
construction work and require the Contractor to take corrective action

immediately if the safe levels are exceeded.
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B. Establish and maintain a dust control program as part of the

contractor’s infection preventive measures in accordance with the

guidelines provided by ICRA Group.Prior to start of work, prepare a plan

detailing project-specific dust protection measures, including periodic
status reports, and submit to COTR and Facility ICRA team for review

for compliance with contract requirements in accordance with Section 01

33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

1. All personnel involved in the construction or renovation activity
shall be educated and trained in infection prevention measures
established by the medical center.

C. Medical center Infection Control personnel shall monitor for airborne
disease (e.g. aspergillosis) as appropriate during construction. A
baseline of conditions may be established by the medical center prior to
the start of work and periodically during the construction stage to
determine impact of construction activities on indoor air quality. In
addition:

1. The COTR and VAMC Infection Control personnel shall review pressure
differential monitoring documentation to verify that pressure
differentials in the construction zone and in the patient-care rooms
are appropriate for their settings. The requirement for negative air
pressure in the construction zone shall depend on the location and
type of activity. Upon notification, the contractor shall implement
corrective measures to restore proper pressure differentials as
needed.

2. In case of any problem, the medical center, along with assistance
from the contractor, shall conduct an environmental assessment to
find and eliminate the source.

D. In general, following preventive measures shall be adopted during
construction to keep down dust and prevent mold.

1. Dampen debris to keep down dust and provide temporary construction
partitions in existing structures where directed by the COTR. Blank
off ducts and diffusers to prevent circulation of dust into occupied

areas during construction.

2. Do not perform dust producing tasks within occupied areas without the
approval of the COTR. For construction in any areas that will remain
jointly occupied by the medical Center and Contractor’s workers, the

Contractor shall:
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a. Provide dust proof one-hour fire-rated temporary drywall

construction barriers to completely separate construction from the
operational areas of the hospital in order to contain dirt debris
and dust. Barriers shall be sealed and made presentable on
hospital occupied side. Install a self-closing rated door in a
metal frame, commensurate with the partition, to allow worker
access. Maintain negative air at all times. A fire retardant
polystyrene, 6-mil thick or greater plastic barrier meeting local
fire codes may be used where dust control is the only hazard, and
an agreement is reached with the COTR and Medical Center.

b. HEPA filtration is required where the exhaust dust may reenter the
breathing zone. Contractor shall verify that construction exhaust
to exterior is not reintroduced to the medical center through
intake vents, or building openings. Install HEPA (High Efficiency
Particulate Accumulator) filter vacuum system rated at 95% capture
of 0.3 microns including pollen, mold spores and dust particles.
Insure continuous negative air pressures occurring within the work
area. HEPA filters should have ASHRAE 85 or other prefilter to
extend the useful life of the HEPA. Provide both primary and
secondary filtrations units. Exhaust hoses shall be heavy duty,
flexible steel reinforced and exhausted so that dust is not
reintroduced to the medical center.

c. Adhesive Walk-off/Carpet Walk-off Mats, minimum 600mm x 900mm (24"
x 36”), shall be used at all interior transitions from the
construction area to occupied medical center area. These mats
shall be changed as often as required to maintain clean work areas
directly outside construction area at all times.

d. Vacuum and wet mop all transition areas from construction to the
occupied medical center at the end of each workday. Vacuum shall
utilize HEPA filtration. Maintain surrounding area frequently.
Remove debris as they are created. Transport these outside the
construction area in containers with tightly fitting lids.

e. The contractor shall not haul debris through patient-care areas
without prior approval of the COTR and the Medical Center. When,
approved, debris shall be hauled in enclosed dust proof containers
or wrapped in plastic and sealed with duct tape. No sharp objects
should be allowed to cut through the plastic. Wipe down the

exterior of the containers with a damp rag to remove dust. All
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equipment, tools, material, etc. transported through occupied

areas shall be made free from dust and moisture by vacuuming and
wipe down.

f. Using a HEPA vacuum, clean inside the barrier and vacuum ceiling
tile prior to replacement. Any ceiling access panels opened for
investigation beyond sealed areas shall be sealed immediately when
unattended.

g. There shall be no standing water during construction. This
includes water in equipment drip pans and open containers within
the construction areas. All accidental spills must be cleaned up
and dried within 12 hours. Remove and dispose of porous materials
that remain damp for more than 72 hours.

h. At completion, remove construction barriers and ceiling protection
carefully, outside of normal work hours. Vacuum and clean all
surfaces free of dust after the removal.

E. Final Cleanup:

1. Upon completion of project, or as work progresses, remove all
construction debris from above ceiling, vertical shafts and utility
chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in the construction
area. This includes walls, ceilings, cabinets, furniture (built-in or
free standing), partitions, flooring, etc.

3. All new air ducts shall be cleaned prior to final inspection.

1.9 DISPOSAL AND RETENTION
A. Materials and equipment accruing from work removed and from demolition
of buildings or structures, or parts thereof, shall be disposed of as
follows:

1. Reserved items which are to remain property of the Government are
identified by attached tags. as items to be stored. Items that remain
property of the Government shall be removed or dislodged from present
locations in such a manner as to prevent damage which would be
detrimental to re-—-installation and reuse. Store such items where
directed by Resident Engineer.

2. Items not reserved shall become property of the Contractor and be
removed by Contractor from Medical Center.3. Items of portable
equipment and furnishings located in rooms and spaces in which work
is to be done under this contract shall remain the property of the

Government. When rooms and spaces are vacated by the Department of
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Veterans Affairs during the alteration period, such items which are

NOT required by drawings and specifications to be either relocated or
reused will be removed by the Government in advance of work to avoid

interfering with Contractor's operation.

1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND
IMPROVEMENTS

A. The Contractor shall preserve and protect all structures, equipment, and
vegetation (such as trees, shrubs, and grass) on or adjacent to the work
site, which are not to be removed and which do not unreasonably
interfere with the work required under this contract. The Contractor
shall only remove trees when specifically authorized to do so, and shall
avoid damaging vegetation that will remain in place. If any limbs or
branches of trees are broken during contract performance, or by the
careless operation of equipment, or by workmen, the Contractor shall
trim those limbs or branches with a clean cut and paint the cut with a
tree-pruning compound as directed by the Contracting Officer.

B. The Contractor shall protect from damage all existing improvements and
utilities at or near the work site and on adjacent property of a third
party, the locations of which are made known to or should be known by
the Contractor. The Contractor shall repair any damage to those
facilities, including those that are the property of a third party,
resulting from failure to comply with the requirements of this contract
or failure to exercise reasonable care in performing the work. If the
Contractor fails or refuses to repair the damage promptly, the
Contracting Officer may have the necessary work performed and charge the

cost to the Contractor.

1.11 RESTORATION

A. Remove, cut, alter, replace, patch and repair existing work as necessary
to install new work. Except as otherwise shown or specified, do not cut,
alter or remove any structural work, and do not disturb any ducts,
plumbing, steam, gas, or electric work without approval of the
COTR.Existing work to be altered or extended and that is found to be
defective in any way, shall be reported to the COTRbefore it is
disturbed. Materials and workmanship used in restoring work, shall
conform in type and quality to that of original existing construction,

except as otherwise shown or specified.
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B. Upon completion of contract, deliver work complete and undamaged.

Existing work (walls, ceilings, partitions, floors, mechanical and
electrical work, lawns, paving, roads, walks, etc.) disturbed or removed
as a result of performing required new work, shall be patched, repaired,
reinstalled, or replaced with new work, and refinished and left in as
good condition as existed before commencing work.

C. At Contractor's own expense, Contractor shall immediately restore to
service and repair any damage caused by Contractor's workmen to existing
piping and conduits, wires, cables, etc., of utility services or of fire
protection systems and communications systems (including telephone)
which are indicated on drawings and which are not scheduled for
discontinuance or abandonment.

D. Expense of repairs to such utilities and systems not shown on drawings
or locations of which are unknown will be covered by adjustment to
contract time and price in accordance with clause entitled "CHANGES"
(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR
52.236-2).

1.12 AS-BUILT DRAWINGS

A. The contractor shall maintain two full size sets of as-built drawings
which will be kept current during construction of the project, to
include all contract changes, modifications and clarifications.

B. All variations shall be shown in the same general detail as used in the
contract drawings. To insure compliance, as-built drawings shall be made
available for the Resident Engineer's review, as often as requested.

C. Contractor shall deliver two approved completed sets of as-built
drawings to the Resident Engineer within 15 calendar days after each
completed phase and after the acceptance of the project by the Resident
Engineer.

D. Paragraphs A, B, & C shall also apply to all shop drawings.

1.13 USE OF ROADWAYS

A. For hauling, use only established public roads and roads on Medical
Center property.

1.14 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT
A. Use of new installed mechanical and electrical equipment to provide
heat, ventilation, plumbing, light and power will be permitted subject

to compliance with the following provisions:
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1. Permission to use each unit or system must be given by the COTR.If

the equipment is not installed and maintained in accordance with the
following provisions, the COTR will withdraw permission for use of
the equipment.

2. Electrical installations used by the equipment shall be completed in
accordance with the drawings and specifications to prevent damage to
the equipment and the electrical systems, i.e. transformers, relays,
circuit breakers, fuses, conductors, motor controllers and their
overload elements shall be properly sized, coordinated and adjusted.
Voltage supplied to each item of equipment shall be verified to be
correct and it shall be determined that motors are not overloaded.
The electrical equipment shall be thoroughly cleaned before using it
and again immediately before final inspection including vacuum
cleaning and wiping clean interior and exterior surfaces.

3. Units shall be properly lubricated, balanced, and aligned. Vibrations
must be eliminated.

B. Prior to final inspection, the equipment or parts used which show wear
and tear beyond normal, shall be replaced with identical replacements,
at no additional cost to the Government.

C. This paragraph shall not reduce the requirements of the mechanical and

electrical specifications sections.

1.15 TEMPORARY USE OF EXISTING ELEVATORS
A. Contractor will not be allowed the use of existing elevators. Outside
type hoist shall be used by Contractor for transporting materials and

equipment.

1.16 TEMPORARY USE OF NEW ELEVATORS
A. The Contractor and his personnel shall be permitted use of new
elevator(s) subject to the following provisions:

1. Contractor shall make arrangements with the COTR for use of
elevator(s) . Contractor may obtain one elevator for exclusive use
provided one other elevator is available for exclusive use by VA
personnel and patients.

2. Prior to the use of elevator(s), the Contractor shall have the
elevator (s) inspected and accepted by an ASME accredited, certified
elevator safety inspector. The acceptance report shall be submitted

to the COTR.
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3. Submit to the COTR the schedule and procedures for maintaining

equipment. Indicate the day or days of the week and total hours
required for maintenance. A report shall be submitted to the Resident
Engineer monthly indicating the type of maintenance conducted, hours
used, and any repairs made to the elevator(s).

4. The Contractor shall be responsible for enforcing the maintenance
procedures.

5. During temporary use of elevator(s) all repairs, equipment
replacement and cost of maintenance shall be the responsibility of
the Contractor.

6. Personnel for operating elevator(s) shall not be provided by the
Department of Veterans Affairs.

7. Contractor shall cover and provide maximum protection of the entire
elevator (s) installation.

8. The Contractor shall arrange for the elevator company to perform
operation of the elevator(s) so that an ASME accredited, certified
elevator safety inspector can evaluate the equipment. The Contractor
shall be responsible for any costs of the elevator company.

9. All elevator(s) parts worn or damaged during temporary use shall be
removed and replaced with new parts. This shall be determined by an
ASME accredited certified elevator safety inspector after temporary
use and before acceptance by the Government. Submit report to the
COTR for approval.

10. Elevator shall be tested as required by the testing section of the
elevator(s) specifications before acceptance by the Department of
Veterans Affairs.

1.17 TEMPORARY TOILETS

A. Provide where directed, (for use of all Contractor's workmen) ample
temporary sanitary toilet accommodations with suitable sewer and water
connections; or, when approved by COTR, provide suitable dry closets
where directed. Keep such places clean and free from flies, and all
connections and appliances connected therewith are to be removed prior

to completion of contract, and premises left perfectly clean.

1.18 AVAILABILITY AND USE OF UTILITY SERVICES
A. The Government shall make all reasonably required amounts of utilities
available to the Contractor from existing outlets and supplies, as

specified in the contract. The amount to be paid by the Contractor for
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chargeable electrical services shall be the prevailing rates charged to

the Government. The Contractor shall carefully conserve any utilities
furnished without charge.

B. The Contractor, at Contractor's expense and in a workmanlike manner
satisfactory to the Contracting Officer, shall install and maintain all
necessary temporary connections and distribution lines, and all meters
required to measure the amount of electricity used for the purpose of
determining charges. Before final acceptance of the work by the
Government, the Contractor shall remove all the temporary connections,
distribution lines, meters, and associated paraphernalia.

C. Contractor shall install meters at Contractor's expense and furnish the
Medical Center a monthly record of the Contractor's usage of electricity

as hereinafter specified.

D. Electricity (for Construction and Testing): Furnish all temporary
electric services.

1. Obtain electricity by connecting to the Medical Center electrical
distribution system. The Contractor shall meter and pay for
electricity required for electric cranes and hoisting devices,
electrical welding devices and any electrical heating devices
providing temporary heat. Electricity for all other uses is available
at no cost to the Contractor.

E. Water (for Construction and Testing): Furnish temporary water service.

1. Obtain water by connecting to the Medical Center water distribution
system. Provide reduced pressure backflow preventer at each
connection. Water is available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve
water-use so none is wasted. Failure to stop leakage or other wastes
will be cause for revocation (at COTR's discretion) of use of water
from Medical Center's system.

1.19 NEW TELEPHONE EQUIPMENT
The contractor shall coordinate with the work of installation of
telephone equipment by others. This work shall be completed before the

building is turned over to VA.

1.20 TESTS
A. Pre-test mechanical and electrical equipment and systems and make

corrections required for proper operation of such systems before
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requesting final tests. Final test will not be conducted unless

pre-tested.

B. Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Officer.
Contractor shall furnish all labor, materials, equipment, instruments,
and forms, to conduct and record such tests.

C. Mechanical and electrical systems shall be balanced, controlled and
coordinated. A system is defined as the entire complex which must be
coordinated to work together during normal operation to produce results
for which the system is designed. For example, air conditioning supply
air is only one part of entire system which provides comfort conditions
for a building. Other related components are return air, exhaust air,
steam, chilled water, refrigerant, hot water, controls and electricity,
etc. Another example of a complex which involves several components of
different disciplines is a boiler installation. Efficient and acceptable
boiler operation depends upon the coordination and proper operation of
fuel, combustion air, controls, steam, feedwater, condensate and other
related components.

D. All related components as defined above shall be functioning when any
system component is tested. Tests shall be completed within a reasonably
short period of time during which operating and environmental conditions
remain reasonably constant.

E. Individual test result of any component, where required, will only be
accepted when submitted with the test results of related components and
of the entire system.

1.21 INSTRUCTIONS

A. Contractor shall furnish Maintenance and Operating manuals and verbal
instructions when required by the various sections of the specifications
and as hereinafter specified.

B. Manuals: Maintenance and operating manuals (four copies each) for each
separate piece of equipment shall be delivered to the Resident Engineer
coincidental with the delivery of the equipment to the job site. Manuals
shall be complete, detailed guides for the maintenance and operation of
equipment. They shall include complete information necessary for
starting, adjusting, maintaining in continuous operation for long
periods of time and dismantling and reassembling of the complete units
and sub-assembly components. Manuals shall include an index covering all

component parts clearly cross-referenced to diagrams and illustrations.
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Illustrations shall include "exploded" views showing and identifying

each separate item. Emphasis shall be placed on the use of special tools
and instruments. The function of each piece of equipment, component,
accessory and control shall be clearly and thoroughly explained. All
necessary precautions for the operation of the equipment and the reason
for each precaution shall be clearly set forth. Manuals must reference
the exact model, style and size of the piece of equipment and system
being furnished. Manuals referencing equipment similar to but of a
different model, style, and size than that furnished will not be
accepted.

C. Instructions: Contractor shall provide qualified, factory-trained
manufacturers' representatives to give detailed instructions to assigned
Department of Veterans Affairs personnel in the operation and complete
maintenance for each piece of equipment. All such training will be at
the job site. These requirements are more specifically detailed in the
various technical sections. Instructions for different items of
equipment that are component parts of a complete system shall be given
in an integrated, progressive manner. All instructors for every piece of
component equipment in a system shall be available until instructions
for all items included in the system have been completed. This is to
assure proper instruction in the operation of inter-related systems. All
instruction periods shall be at such times as scheduled by the Resident
Engineer and shall be considered concluded only when the Resident
Engineer is satisfied in regard to complete and thorough coverage. The
Department of Veterans Affairs reserves the right to request the removal
of, and substitution for, any instructor who, in the opinion of the
COTR, does not demonstrate sufficient qualifications in accordance with

requirements for instructors above.

1.22 CONSTRUCTION SIGN

A. Provide a Construction Sign where directed by the COTR. All wood members
shall be of framing lumber. Cover sign frame with 0.7 mm (24 gage)
galvanized sheet steel nailed securely around edges and on all bearings.
Provide three 100 by 100 mm (4 inch by 4 inch) posts (or equivalent
round posts) set 1200 mm (four feet) into ground. Set bottom of sign
level at 900 mm (three feet) above ground and secure to posts with
through bolts. Make posts full height of sign. Brace posts with 50 x 100

mm (two by four inch) material as directed.
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B. Paint all surfaces of sign and posts two coats of white gloss paint.

Border and letters shall be of black gloss paint, except project title
which shall be blue gloss paint.

Maintain sign and remove it when directed by the Resident Engineer.
Detailed Drawing of construction sign showing required legend and other

characteristics of sign is shown on the drawings.
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SECTION 01 32 16.15
PROJECT SCHEDULES
(SMALL PROJECTS — DESIGN/BID/BUILD)

PART 1- GENERAL
1.1 DESCRIPTION:

A.

The Contractor shall develop a Critical Path Method (CPM) plan and
schedule demonstrating fulfillment of the contract requirements (Project
Schedule), and shall keep the Project Schedule up-to-date in accordance
with the requirements of this section and shall utilize the plan for
scheduling, coordinating and monitoring work under this contract
(including all activities of subcontractors, equipment vendors and
suppliers). Conventional Critical Path Method (CPM) technique shall be

utilized to satisfy both time and cost applications.

1.2 CONTRACTOR'S REPRESENTATIVE:

A.

The Contractor shall designate an authorized representative responsible
for the Project Schedule including preparation, review and progress
reporting with and to the Contracting Officer's Representative (COTR).
The Contractor's representative shall have direct project control and
complete authority to act on behalf of the Contractor in fulfilling the
requirements of this specification section.

The Contractor’s representative shall have the option of developing the
project schedule within their organization or to engage the services of
an outside consultant. If an outside scheduling consultant is utilized,

Section 1.3 of this specification will apply.

1.3 CONTRACTOR'S CONSULTANT:

A. The Contractor shall submit a qualification proposal to the COTR, within

10 days of bid acceptance. The qualification proposal shall include:

1. The name and address of the proposed consultant.

2. Information to show that the proposed consultant has the
qualifications to meet the requirements specified in the preceding
paragraph.

3. A representative sample of prior construction projects, which the
proposed consultant has performed complete project scheduling
services. These representative samples shall be of similar size and
scope.

The Contracting Officer has the right to approve or disapprove the

proposed consultant, and will notify the Contractor of the VA decision
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within seven calendar days from receipt of the qualification proposal.

In case of disapproval, the Contractor shall resubmit another consultant
within 10 calendar days for renewed consideration. The Contractor shall
have their scheduling consultant approved prior to submitting any
schedule for approval.

1.4 COMPUTER PRODUCED SCHEDULES

A. The contractor shall provide monthly, to the Department of Veterans
Affairs (VA), all computer-produced time/cost schedules and reports
generated from monthly project updates. This monthly computer service
will include: three copies of up to five different reports (inclusive of
all pages) available within the user defined reports of the scheduling
software approved by the Contracting Officer; a hard copy listing of all
project schedule changes, and associated data, made at the update and an
electronic file of this data; and the resulting monthly updated schedule
in PDM format. These must be submitted with and substantively support
the contractor’s monthly payment request and the signed look ahead
report. The COTR shall identify the five different report formats that
the contractor shall provide.

B. The contractor shall be responsible for the correctness and timeliness
of the computer-produced reports. The Contractor shall also responsible
for the accurate and timely submittal of the updated project schedule
and all CPM data necessary to produce the computer reports and payment
request that is specified.

C. The VA will report errors in computer-produced reports to the
Contractor’s representative within ten calendar days from receipt of
reports. The Contractor shall reprocess the computer-produced reports
and associated diskette(s), when requested by the Contracting Officer’s
representative, to correct errors which affect the payment and schedule
for the project.

1.5 THE COMPLETE PROJECT SCHEDULE SUBMITTAL

A. Within 45 calendar days after receipt of Notice to Proceed, the
Contractor shall submit for the Contracting Officer's review; three
black line copies of the interim schedule on sheets of paper 765 x 1070
mm (30 x 42 inches) and an electronic file in the previously approved
CPM schedule program. The submittal shall also include three copies of a
computer-produced activity/event ID schedule showing project duration;
phase completion dates; and other data, including event cost. Each

activity/event on the computer-produced schedule shall contain as a
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minimum, but not limited to, activity/event ID, activity/event

description, duration, budget amount, early start date, early finish

date, late start date, late finish date and total float. Work

activity/event relationships shall be restricted to finish-to-start or
start-to-start without lead or lag constraints. Activity/event date
constraints, not required by the contract, will not be accepted unless
submitted to and approved by the Contracting Officer. The contractor
shall make a separate written detailed request to the Contracting

Officer identifying these date constraints and secure the Contracting

Officer’s written approval before incorporating them into the network

diagram. The Contracting Officer’s separate approval of the Project

Schedule shall not excuse the contractor of this requirement. Logic

events (non-work) will be permitted where necessary to reflect proper

logic among work events, but must have zero duration. The complete
working schedule shall reflect the Contractor's approach to scheduling
the complete project. The final Project Schedule in its original form
shall contain no contract changes or delays which may have been incurred
during the final network diagram development period and shall reflect
the entire contract duration as defined in the bid documents. These
changes/delays shall be entered at the first update after the final

Project Schedule has been approved. The Contractor should provide their

requests for time and supporting time extension analysis for contract

time as a result of contract changes/delays, after this update, and in
accordance with Article, ADJUSTMENT OF CONTRACT COMPLETION.

D. Within 30 calendar days after receipt of the complete project interim
Project Schedule and the complete final Project Schedule, the
Contracting Officer or his representative, will do one or both of the
following:

1. Notify the Contractor concerning his actions, opinions, and
objections.

2. A meeting with the Contractor at or near the job site for joint
review, correction or adjustment of the proposed plan will be
scheduled if required. Within 14 calendar days after the joint
review, the Contractor shall revise and shall submit three blue line
copies of the revised Project Schedule, three copies of the revised
computer-produced activity/event ID schedule and a revised electronic

file as specified by the Contracting Officer. The revised submission
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will be reviewed by the Contracting Officer and, if found to be as
previously agreed upon, will be approved.
E. The approved baseline schedule and the computer-produced schedule(s)

generated there from shall constitute the approved baseline schedule
until subsequently revised in accordance with the requirements of this
section.

The Complete Project Schedule shall contain approximately 24 work

activities/events.

1.6 WORK ACTIVITY/EVENT COST DATA

A.

The Contractor shall cost load all work activities/events except
procurement activities. The cumulative amount of all cost loaded work
activities/events (including alternates) shall equal the total contract
price. Prorate overhead, profit and general conditions on all work
activities/events for the entire project length. The contractor shall
generate from this information cash flow curves indicating graphically
the total percentage of work activity/event dollar value scheduled to be
in place on early finish, late finish. These cash flow curves will be
used by the Contracting Officer to assist him in determining approval or
disapproval of the cost loading. Negative work activity/event cost data
will not be acceptable, except on VA issued contract changes.

The Contractor shall cost load work activities/events for guarantee
period services, test, balance and adjust various systems in accordance
with the provisions in Article, FAR 52.232 - 5 (PAYMENT UNDER
FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 - 83 (PAYMENT UNDER
FIXED-PRICE CONSTRUCTION CONTRACTS) .

In accordance with FAR 52.236 - 1 (PERFORMANCE OF WORK BY THE
CONTRACTOR) and VAAR 852.236 - 72 (PERFORMANCE OF WORK BY THE
CONTRACTOR), the Contractor shall submit, simultaneously with the cost
per work activity/event of the construction schedule required by this
Section, a responsibility code for all activities/events of the project
for which the Contractor's forces will perform the work.

The Contractor shall cost load work activities/events for all BID ITEMS
including ASBESTOS ABATEMENT. The sum of each BID ITEM work shall equal

the value of the bid item in the Contractors' bid.

1.7 PROJECT SCHEDULE REQUIREMENTS

A.

Show on the project schedule the sequence of work activities/events
required for complete performance of all items of work. The Contractor
Shall:
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1. Show activities/events as:

a. Contractor's time required for submittal of shop drawings,
templates, fabrication, delivery and similar pre-construction
work.

b. Contracting Officer's and Architect-Engineer's review and approval
of shop drawings, equipment schedules, samples, template, or
similar items.

c. Interruption of VA Facilities utilities, delivery of Government
furnished equipment, and rough-in drawings, project phasing and
any other specification requirements.

d. Test, balance and adjust various systems and pieces of equipment,
maintenance and operation manuals, instructions and preventive
maintenance tasks.

e. VA inspection and acceptance activity/event with a minimum
duration of five work days at the end of each phase and
immediately preceding any VA move activity/event required by the
contract phasing for that phase.

2. Show not only the activities/events for actual construction work for
each trade category of the project, but also trade relationships to
indicate the movement of trades from one area, floor, or building, to
another area, floor, or building, for at least five trades who are
performing major work under this contract.

3. Break up the work into activities/events of a duration no longer than
20 work days each or one reporting period, except as to
non-construction activities/events (i.e., procurement of materials,
delivery of equipment, concrete and asphalt curing) and any other
activities/events for which the COTR may approve the showing of a
longer duration. The duration for VA approval of any required
submittal, shop drawing, or other submittals will not be less than 20
work days.

4. Describe work activities/events clearly, so the work is readily
identifiable for assessment of completion. Activities/events labeled
"start," "continue," or "completion," are not specific and will not
be allowed. Lead and lag time activities will not be acceptable.

5. The schedule shall be generally numbered in such a way to reflect
either discipline, phase or location of the work.

B. The Contractor shall submit the following supporting data in addition to
the project schedule:
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1. The appropriate project calendar including working days and holidays.

2. The planned number of shifts per day.

3. The number of hours per shift.

Failure of the Contractor to include this data shall delay the review of
the submittal until the Contracting Officer is in receipt of the missing
data.

C. To the extent that the Project Schedule or any revised Project Schedule
shows anything not jointly agreed upon, it shall not be deemed to have
been approved by the COTR. Failure to include any element of work
required for the performance of this contract shall not excuse the
Contractor from completing all work required within any applicable
completion date of each phase regardless of the COTR’s approval of the
Project Schedule.

D. Compact Disk Requirements and CPM Activity/Event Record Specifications:
Submit to the VA an electronic file(s) containing one file of the data
required to produce a schedule, reflecting all the activities/events of
the complete project schedule being submitted.

1.8 PAYMENT TO THE CONTRACTOR:

A. Monthly, the contractor shall submit the AIA application and certificate
for payment documents G702 & G703 reflecting updated schedule activities
and cost data in accordance with the provisions of the following
Article, PAYMENT AND PROGRESS REPORTING, as the basis upon which
progress payments will be made pursuant to Article, FAR 52.232 - 5
(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 - 83
(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS). The Contractor shall
be entitled to a monthly progress payment upon approval of estimates as
determined from the currently approved updated project schedule. Monthly
payment requests shall include: a listing of all agreed upon project
schedule changes and associated data; and an electronic file (s) of the
resulting monthly updated schedule.

B. Approval of the Contractor’s monthly Application for Payment shall be
contingent, among other factors, on the submittal of a satisfactory
monthly update of the project schedule.

1.9 PAYMENT AND PROGRESS REPORTING

A. Monthly schedule update meetings will be held on dates mutually agreed
to by the COTR and the Contractor. Contractor and their CPM consultant
(if applicable) shall attend all monthly schedule update meetings. The

Contractor shall accurately update the Project Schedule and all other
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data required and provide this information to the COTR three work days

in advance of the schedule update meeting. Job progress will be reviewed

to verify:

1. Actual start and/or finish dates for updated/completed
activities/events.

2. Remaining duration for each activity/event started, or scheduled to
start, but not completed.

3. Logic, time and cost data for change orders, and supplemental
agreements that are to be incorporated into the Project Schedule.

4. Changes in activity/event sequence and/or duration which have been
made, pursuant to the provisions of following Article, ADJUSTMENT OF
CONTRACT COMPLETION.

5. Completion percentage for all completed and partially completed
activities/events.

6. Logic and duration revisions required by this section of the
specifications.

7. Activity/event duration and percent complete shall be updated
independently.

B. After completion of the joint review, the contractor shall generate an
updated computer-produced calendar-dated schedule and supply the
Contracting Officer’s representative with reports in accordance with the
Article, COMPUTER PRODUCED SCHEDULES, specified.

C. After completing the monthly schedule update, the contractor’s
representative or scheduling consultant shall rerun all current period
contract change(s) against the prior approved monthly project schedule.
The analysis shall only include original workday durations and schedule
logic agreed upon by the contractor and resident engineer for the
contract change(s). When there is a disagreement on logic and/or
durations, the Contractor shall use the schedule logic and/or durations
provided and approved by the resident engineer. After each rerun update,
the resulting electronic project schedule data file shall be
appropriately identified and submitted to the VA in accordance to the
requirements listed in articles 1.4 and 1.7. This electronic submission
is separate from the regular monthly project schedule update
requirements and shall be submitted to the resident engineer within
fourteen (14) calendar days of completing the regular schedule update.
Before inserting the contract changes durations, care must be taken to

ensure that only the original durations will be used for the analysis,
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not the reported durations after progress. In addition, once the final
network diagram is approved, the contractor must recreate all manual
progress payment updates on this approved network diagram and associated
reruns for contract changes in each of these update periods as outlined
above for regular update periods. This will require detailed record
keeping for each of the manual progress payment updates.

Following approval of the CPM schedule, the VA, the General Contractor,
its approved CPM Consultant, RE office representatives, and all
subcontractors needed, as determined by the SRE, shall meet to discuss
the monthly updated schedule. The main emphasis shall be to address work
activities to avoid slippage of project schedule and to identify any
necessary actions required to maintain project schedule during the
reporting period. The Government representatives and the Contractor
should conclude the meeting with a clear understanding of those work and
administrative actions necessary to maintain project schedule status
during the reporting period. This schedule coordination meeting will
occur after each monthly project schedule update meeting utilizing the
resulting schedule reports from that schedule update. If the project is
behind schedule, discussions should include ways to prevent further
slippage as well as ways to improve the project schedule status, when

appropriate.

1.10 RESPONSIBILITY FOR COMPLETION

A.

If it becomes apparent from the current revised monthly progress

schedule that phasing or contract completion dates will not be met, the

Contractor shall execute some or all of the following remedial actions:

1. Increase construction manpower in such quantities and crafts as
necessary to eliminate the backlog of work.

2. Increase the number of working hours per shift, shifts per working
day, working days per week, the amount of construction equipment, or
any combination of the foregoing to eliminate the backlog of work.

3. Reschedule the work in conformance with the specification
requirements.

Prior to proceeding with any of the above actions, the Contractor shall

notify and obtain approval from the COTR for the proposed schedule

changes. If such actions are approved, the representative schedule
revisions shall be incorporated by the Contractor into the Project

Schedule before the next update, at no additional cost to the

Government.
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1.11 CHANGES TO THE SCHEDULE

A. Within 30 calendar days after VA acceptance and approval of any updated
project schedule, the Contractor shall submit a revised electronic file
(s) and a list of any activity/event changes including predecessors and
successors for any of the following reasons:

1. Delay in completion of any activity/event or group of
activities/events, which may be involved with contract changes,
strikes, unusual weather, and other delays will not relieve the
Contractor from the requirements specified unless the conditions are
shown on the CPM as the direct cause for delaying the project beyond
the acceptable limits.

2. Delays in submittals, or deliveries, or work stoppage are encountered
which make rescheduling of the work necessary.

3. The schedule does not represent the actual prosecution and progress
of the project.

4. When there is, or has been, a substantial revision to the
activity/event costs regardless of the cause for these revisions.

B. CPM revisions made under this paragraph which affect the previously
approved computer-produced schedules for Government furnished equipment,
vacating of areas by the VA Facility, contract phase(s) and sub
phase(s), utilities furnished by the Government to the Contractor, or
any other previously contracted item, shall be furnished in writing to
the Contracting Officer for approval.

C. Contracting Officer's approval for the revised project schedule and all
relevant data is contingent upon compliance with all other paragraphs of
this section and any other previous agreements by the Contracting
Officer or the VA representative.

D. The cost of revisions to the project schedule resulting from contract
changes will be included in the proposal for changes in work as
specified in FAR 52.243 - 4 (Changes) and VAAR 852.236 - 88 (Changes -
Supplemental), and will be based on the complexity of the revision or
contract change, man hours expended in analyzing the change, and the
total cost of the change.

E. The cost of revisions to the Project Schedule not resulting from
contract changes is the responsibility of the Contractor.

1.12 ADJUSTMENT OF CONTRACT COMPLETION
A. The contract completion time will be adjusted only for causes specified

in this contract. Request for an extension of the contract completion
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date by the Contractor shall be supported with a justification, CPM data

and supporting evidence as the COTR may deem necessary for determination
as to whether or not the Contractor is entitled to an extension of time
under the provisions of the contract. Submission of proof based on
revised activity/event logic, durations (in work days) and costs is
obligatory to any approvals. The schedule must clearly display that the
Contractor has used, in full, all the float time available for the work
involved in this request. The Contracting Officer's determination as to
the total number of days of contract extension will be based upon the
current computer-produced calendar-dated schedule for the time period in
question and all other relevant information.

B. Actual delays in activities/events which, according to the computer-
produced calendar-dated schedule, do not affect the extended and
predicted contract completion dates shown by the critical path in the
network, will not be the basis for a change to the contract completion
date. The Contracting Officer will within a reasonable time after
receipt of such justification and supporting evidence, review the facts
and advise the Contractor in writing of the Contracting Officer's
decision.

C. The Contractor shall submit each request for a change in the contract
completion date to the Contracting Officer in accordance with the
provisions specified under FAR 52.243 - 4 (Changes) and VAAR 852.236 -
88 (Changes - Supplemental). The Contractor shall include, as a part of
each change order proposal, a sketch showing all CPM logic revisions,
duration (in work days) changes, and cost changes, for work in question
and its relationship to other activities on the approved network
diagram.

D. All delays due to non-work activities/events such as RFI’s, WEATHER,
STRIKES, and similar non-work activities/events shall be analyzed on a

month by month basis.
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SECTION 01 33 23
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION
(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL
CONDITIONS.

1-2. For the purposes of this contract, test reports, certificates, and
manufacturers' literature and data shall also be subject to the previously
referenced requirements. The following text refers to all items collectively

as SUBMITTALS.

1-3. Submit for approval, all of the items specifically mentioned under the
separate sections of the specification, with information sufficient to
evidence full compliance with contract requirements. Materials, fabricated
articles and the like to be installed in permanent work shall equal those of
approved submittals. After an item has been approved, no change in brand or
make will be permitted unless:

A. Satisfactory written evidence is presented to, and approved by
Contracting Officer, that manufacturer cannot make scheduled delivery of
approved item or;

B. Item delivered has been rejected and substitution of a suitable item is
an urgent necessity or;

C. Other conditions become apparent which indicates approval of such

substitute item to be in best interest of the Government.

1-4. Forward submittals in sufficient time to permit proper consideration and
approval action by Government. Time submission to assure adequate lead time
for procurement of contract - required items. Delays attributable to untimely
and rejected submittals will not serve as a basis for extending contract time

for completion.

1-5. Submittals will be reviewed for compliance with contract requirements by
Architect-Engineer, and action thereon will be taken by the COTR on behalf of
the Contracting Officer.

1-6. The Contractor shall assign a unique identifier to submittals. The
Contractor, in any subsequent correspondence, shall refer to this file and
identification number to expedite replies relative to previously approved or

disapproved submittals.
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1-7. The Government reserves the right to require additional submittals,

whether or not particularly mentioned in this contract. If additional
submittals beyond those required by the contract are furnished pursuant to
request therefor by Contracting Officer, adjustment in contract price and time
will be made in accordance with Articles titled CHANGES (FAR 52.243-4) and
CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL CONDITIONS.

1-8. Schedules called for in specifications and shown on shop drawings shall
be submitted for use and information of Department of Veterans Affairs and
Architect-Engineer. However, the Contractor shall assume responsibility for
coordinating and verifying schedules. The Contracting Officer and Architect-
Engineer assumes no responsibility for checking schedules or layout drawings

for exact sizes, exact numbers and detailed positioning of items.

1-9. Submittals must be submitted by Contractor only and shipped prepaid.
Contracting Officer assumes no responsibility for checking quantities or exact
numbers included in such submittals.

A. Submit samples required by Section 09 06 00, SCHEDULE FOR FINISHES, in
quadruplicate. Submit samples in single units unless otherwise
specified. Submit shop drawings, schedules, manufacturers' literature
and data, and certificates in quadruplicate, except where a greater
number is specified.

B. Submittals will receive consideration only when covered by a transmittal
letter signed by Contractor. Letter shall be sent via first class mail
or Email, and shall contain the list of items, name of Medical Center ,
name of Contractor, contract number, applicable specification paragraph
numbers, applicable drawing numbers (and other information required for
exact identification of location for each item), manufacturer and brand,
ASTM or Federal Specification Number (if any) and such additional
information as may be required by specifications for particular item
being furnished. In addition, catalogs shall be marked to indicate
specific items submitted for approval.

1. A copy of letter must be enclosed with items, and any items received
without identification letter will be considered "unclaimed goods"
and held for a limited time only.

2. Each sample, certificate, manufacturers' literature and data shall be
labeled to indicate the name and location of the Medical Center, name

of Contractor, manufacturer, brand, contract number and ASTM or
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Federal Specification Number as applicable and location(s) on

project.
3. Required certificates shall be signed by an authorized representative

of manufacturer or supplier of material, and by Contractor.

D. If submittal samples have been disapproved, resubmit new samples as soon
as possible after notification of disapproval. Such new samples shall be
marked "Resubmitted Sample" in addition to containing other previously
specified information required on label and in transmittal letter.

E. Approved samples will be kept on file by the COTR at the site until
completion of contract, at which time such samples will be delivered to
Contractor as Contractor's property. Where noted in technical sections
of specifications, approved samples in good condition may be used in
their proper locations in contract work. At completion of contract,
samples that are not approved will be returned to Contractor only upon
request and at Contractor's expense. Such request should be made prior
to completion of the contract. Disapproved samples that are not
requested for return by Contractor will be discarded after completion of
contract.

F. Submittal drawings (shop, erection or setting drawings) and schedules,
required for work of various trades, shall be checked before submission
by technically qualified employees of Contractor for accuracy,
completeness and compliance with contract requirements. These drawings
and schedules shall be stamped and signed by Contractor certifying to
such check.

1. For each drawing required, submit one legible photographic paper or
vellum reproducible.

2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper descriptive title,
including Medical Center location, project number, manufacturer's
number, reference to contract drawing number, detail Section Number,
and Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on
each drawing to accommodate approval or disapproval stamp.

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for
shipment.

6. One reproducible print of approved or disapproved shop drawings will
be forwarded to Contractor.

7. When work is directly related and involves more than one trade, shop

drawings shall be submitted to Architect-Engineer under one cover.
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1-10. Samples, shop drawings, test reports, certificates and manufacturers'

literature and data, shall be submitted for approval to:

Bob.everettl@eg-engineers.com

OR

Everett Engineers, LLC

1740 Massachusetts Ave., Suite D

Boxboro, MA 01719

1-11. At the time of transmittal to the Architect-Engineer, the Contractor
shall also send a copy of the complete submittal directly to the The
COTR.
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SECTION 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL

1.1 DESCRIPTION

This section specifies the availability and source of references and
standards specified in the project manual under paragraphs APPLICABLE
PUBLICATIONS and/or shown on the drawings.

1.2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE GSA INDEX OF FEDERAL
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS FPMR PART 101-29
(FAR 52.211-1) (AUG 1998)

A.

The GSA Index of Federal Specifications, Standards and Commercial Item
Descriptions, FPMR Part 101-29 and copies of specifications, standards,
and commercial item descriptions cited in the solicitation may be
obtained for a fee by submitting a request to - GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 East L’Enfant Plaza,
SW, Washington, DC 20407, Telephone (202) 619-8925, Facsimile (202) 619-
8978.

If the General Services Administration, Department of Agriculture, or
Department of Veterans Affairs issued this solicitation, a single copy
of specifications, standards, and commercial item descriptions cited in
this solicitation may be obtained free of charge by submitting a request
to the addressee in paragraph (a) of this provision. Additional copies
will be issued for a fee.

1.3 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX
OF FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this solicitation can be
examined at the following location:

DEPARMENT OF VETERANS AFFATIRS

Office of Construction & Facilities Management

Facilities Quality Service (00CFM1A)

425 Eye Street N.W, (sixth floor)

Washington, DC 20001

Telephone Numbers: (202) 632-5249 or (202) 632-5178

Between 9:00 AM - 3:00 PM

1.4 AVAILABILITY OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX OF FEDERAL
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3)
(JUN 1988)

The specifications cited in this solicitation may be obtained from the
associations or organizations listed below.
AA Aluminum Association Inc.

http://www.aluminum.org

AABC Associated Air Balance Council

http://www.aabchqg.com

AAMA American Architectural Manufacturer's Association

AAN

http://www.aamanet.org
American Nursery and Landscape Association
http://www.anla.org

AASHTO American Association of State Highway and Transportation Officials

http://www.aashto.org

AATCC American Association of Textile Chemists and Colorists

http://www.aatcc.org
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ACGIH American Conference of Governmental Industrial Hygienists
http://www.acgih.org

ACI American Concrete Institute
http://www.aci-int.net

ACPA American Concrete Pipe Association
http://www.concrete-pipe.org

ACPPA American Concrete Pressure Pipe Association
http://www.acppa.org

ADC Air Diffusion Council
http://flexibleduct.org

AGA American Gas Association
http://www.aga.org

AGC Associated General Contractors of America
http://www.agc.org

AGMA American Gear Manufacturers Association, Inc.
http://www.agma.org

AHAM Association of Home Appliance Manufacturers
http://www.aham.org

AISC American Institute of Steel Construction
http://www.aisc.org

AIST American Iron and Steel Institute
http://www.steel.org

AITC American Institute of Timber Construction
http://www.aitc-glulam.org

AMCA Air Movement and Control Association, Inc.
http://www.amca.org

ANLA American Nursery & Landscape Association
http://www.anla.org

ANSI American National Standards Institute, Inc.
http://www.ansi.org

APA The Engineered Wood Association
http://www.apawood.org

ART Air-Conditioning and Refrigeration Institute
http://www.ari.org

ASAE American Society of Agricultural Engineers
http://www.asae.org

ASCE American Society of Civil Engineers

http://www.asce.org

ASHRAE American Society of Heating, Refrigerating, and
Air-Conditioning Engineers
http://www.ashrae.org

ASME American Society of Mechanical Engineers
http://www.asme.org

ASSE American Society of Sanitary Engineering
http://www.asse-plumbing.org

ASTM American Society for Testing and Materials
http://www.astm.org

AWI Architectural Woodwork Institute
http://www.awinet.org

AWS American Welding Society
http://www.aws.org

AWWA American Water Works Association
http://www.awwa.org

BHMA Builders Hardware Manufacturers Association
http://www.buildershardware.com

BIA Brick Institute of America

http://www.bia.org
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CAGI Compressed Air and Gas Institute
http://www.cagi.org

CGA Compressed Gas Association, Inc.
http://www.cganet.com

CI The Chlorine Institute, Inc.
http://www.chlorineinstitute.org

CIsca Ceilings and Interior Systems Construction Association
http://www.cisca.org

CISPI Cast Iron Soil Pipe Institute
http://www.cispi.org

CLFMI Chain Link Fence Manufacturers Institute
http://www.chainlinkinfo.org

CPMB Concrete Plant Manufacturers Bureau
http://www.cpmb.org

CRA California Redwood Association
http://www.calredwood.org

CRSI Concrete Reinforcing Steel Institute
http://www.crsi.org

CTI Cooling Technology Institute
http://www.cti.org

DHI Door and Hardware Institute
http://www.dhi.org

EGSA Electrical Generating Systems Association
http://www.egsa.org

EET Edison Electric Institute
http://www.eeil.org

EPA Environmental Protection Agency
http://www.epa.gov

ETL ETL Testing Laboratories, Inc.
http://www.etl.com

FAA Federal Aviation Administration
http://www.faa.gov

FCC Federal Communications Commission
http://www.fcc.gov

FPS The Forest Products Society
http://www.forestprod.org

GANA Glass Association of North America
http://www.cssinfo.com/info/gana.html/

™ Factory Mutual Insurance
http://www.fmglobal.com

GA Gypsum Association
http://www.gypsum.org

GSA General Services Administration
http://www.gsa.gov

HI Hydraulic Institute
http://www.pumps.org

HPVA Hardwood Plywood & Veneer Association
http://www.hpva.org

ICBO International Conference of Building Officials
http://www.icbo.org

ICEA Insulated Cable Engineers Association Inc.
http://www.icea.net

\ICAC Institute of Clean Air Companies
http://www.icac.com

IEEE Institute of Electrical and Electronics Engineers

http://www.ieee.org\
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IMSA International Municipal Signal Association
http://www.imsasafety.org

IPCEA Insulated Power Cable Engineers Association

NBMA Metal Buildings Manufacturers Association
http://www.mbma.com

MSS Manufacturers Standardization Society of the Valve and Fittings

Industry Inc.
http://www.mss-hqg.com

NAAMM National Association of Architectural Metal Manufacturers
http://www.naamm.org

NAPHCC Plumbing-Heating-Cooling Contractors Association
http://www.phccweb.org.org

NBS National Bureau of Standards
See - NIST

NBBPVI National Board of Boiler and Pressure Vessel Inspectors
http://www.nationboard.org

NEC National Electric Code
See - NFPA National Fire Protection Association

NEMA National Electrical Manufacturers Association
http://www.nema.org

NFPA National Fire Protection Association
http://www.nfpa.org

NHLA National Hardwood Lumber Association
http://www.natlhardwood.org

NIH National Institute of Health
http://www.nih.gov

NIST National Institute of Standards and Technology
http://www.nist.gov

NLMA Northeastern Lumber Manufacturers Association, Inc.
http://www.nelma.org

NPA National Particleboard Association

18928 Premiere Court
Gaithersburg, MD 20879
(301) 670-0604

NSF National Sanitation Foundation
http://www.nsf.org

NWWDA Window and Door Manufacturers Association
http://www.nwwda.org

OSHA Occupational Safety and Health Administration

Department of Labor
http://www.osha.gov

PCA Portland Cement Association
http://www.portcement.org

PCI Precast Prestressed Concrete Institute
http://www.pci.org

PPI The Plastic Pipe Institute
http://www.plasticpipe.org

PEI Porcelain Enamel Institute, Inc.
http://www.porcelainenamel.com

PTI Post-Tensioning Institute
http://www.post-tensioning.org

RFCI The Resilient Floor Covering Institute
http://www.rfci.com

RIS Redwood Inspection Service
See - CRA

RMA Rubber Manufacturers Association, Inc.

http://www.rma.org
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SCMA Southern Cypress Manufacturers Association
http://www.cypressinfo.org

SDI Steel Door Institute
http://www.steeldoor.org

IGMA Insulating Glass Manufacturers Alliance
http://www.igmaonline.org

SJI Steel Joist Institute

http://www.steeljoist.org

SMACNA Sheet Metal and Air-Conditioning Contractors
National Association, Inc.
http://www.smacna.org

SSPC The Society for Protective Coatings
http://www.sspc.org

STI Steel Tank Institute
http://www.steeltank.com

SWI Steel Window Institute
http://www.steelwindows.com

TCA Tile Council of America, Inc.
http://www.tileusa.com

TEMA Tubular Exchange Manufacturers Association
http://www.tema.org

TPI Truss Plate Institute, Inc.

583 D'Onofrio Drive; Suite 200
Madison, WI 53719
(608) 833-5900

UBC The Uniform Building Code
See ICBO

UL Underwriters' Laboratories Incorporated
http://www.ul.com

ULC Underwriters' Laboratories of Canada
http://www.ulc.ca

WCLIB West Coast Lumber Inspection Bureau

6980 SW Varns Road, P.0O. Box 23145
Portland, OR 97223
(503) 639-0651
WRCLA Western Red Cedar Lumber Association
P.0O. Box 120786
New Brighton, MN 55112
(612) 633-4334
WWPA Western Wood Products Association
http://www.wwpa.org
- --END - - -
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SECTION 01 58 16
TEMPORARY INTERIOR SIGNAGE

PART 1 GENERAL

DESCRIPTION

This section specifies temporary interior signs.

PART 2 PRODUCTS

2.1 TEMPORARY SIGNS

A.
B.
C.

Fabricate from 50 Kg (110 pound) mat finish white paper.

Cut to 100 mm (4-inch) wide by 300 mm (12 inch) long size tag.

Punch 3 mm (1/8-inch) diameter hole centered on 100 mm (4-inch)
dimension of tag. Edge of Hole spaced approximately 13 mm (1/2-inch)
from one end on tag.

Reinforce hole on both sides with gummed cloth washer or other suitable
material capable of preventing tie pulling through paper edge.

Ties: Steel wire 0.3 mm (0.0120-inch) thick, attach to tag with twist

tie, leaving 150 mm (6-inch) long free ends.

PART 3 EXECUTION

3.1 INSTALLATION

A.

C.

Install temporary signs attached to room door frame or room door knob,
lever, or pull for doors on corridor openings.

Mark on signs with felt tip marker having approximately 3 mm (1/8-inch)
wide stroke for clearly legible numbers or letters.

Identify room with numbers as designated on floor plans.

3.2 LOCATION

Install on doors that have room, corridor, and space numbers shown.

Doors that do not require signs are as follows:

1. Corridor barrier doors (cross-corridor) in corridor with same number.

2. Folding doors or partitions.

3. Toilet or bathroom doors within and between rooms.

4. Communicating doors in partitions between rooms with corridor
entrance doors.

5. Closet doors within rooms.

Replace missing, damaged, or illegible signs.

---END- - -
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-

hazardous building construction and demolition waste.

B. Waste disposal in landfills shall be minimized to the greatest extent

possible. Of the inevitable waste that is generated, as much of the

waste material as economically feasible shall be salvaged,

reused.

recycled or

C. Contractor shall use all reasonable means to divert construction and

demolition waste from landfills and incinerators, and facilitate

salvage and recycle not limited to the following:
Waste Management Plan development and implementation.

Techniques to minimize waste generation.

Salvage of existing materials and items for reuse or resale.

1.
2
3. Sorting and separating of waste materials.
4
5

Recycling of materials that cannot be reused or sold.

their

D. At a minimum the following waste categories shall be diverted from

landfills:
1. Soil.

Inerts (eg, concrete, masonry and asphalt).

etc) .

3. Clean dimensional wood and palette wood.

4. Green waste (biodegradable landscaping materials) .

5. Engineered wood products (plywood, particle board and I-joists,
etc) .

6. Metal products (eg, steel, wire, beverage containers, copper,

7. Cardboard, paper and packaging.

8. Bitumen roofing materials.

9. Plastics (eg, ABS, PVC).
10. Carpet and/or pad.
11. Gypsum board.
12. Insulation.
13. Paint.
14. Fluorescent lamps.
1.2 RELATED WORK
A. Section 02 41 00, DEMOLITION.
B. Section 01 00 00, GENERAL REQUIREMENTS.
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1.3 QUALITY ASSURANCE
A. Contractor shall practice efficient waste management when sizing,
cutting and installing building products. Processes shall be employed
to ensure the generation of as little waste as possible. Construction
/Demolition waste includes products of the following:
1. Excess or unusable construction materials.

Packaging used for construction products.

3. Poor planning and/or layout.
4. Construction error.

5. Over ordering.

6. Weather damage.

7. Contamination.

8. Mishandling.

9. Breakage.

B. Establish and maintain the management of non-hazardous building
construction and demolition waste set forth herein. Conduct a site
assessment to estimate the types of materials that will be generated by
demolition and construction.

C. Contractor shall develop and implement procedures to recycle
construction and demolition waste to a minimum of 50 percent.

D. Contractor shall be responsible for implementation of any special
programs involving rebates or similar incentives related to recycling.
Any revenues or savings obtained from salvage or recycling shall accrue
to the contractor.

E. Contractor shall provide all demolition, removal and legal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and disposal shall be permitted for the intended use to the
extent required by local, state, federal regulations. The Whole

Building Design Guide website http://www.cwm.wbdg.org provides a

Construction Waste Management Database that contains information on
companies that haul, collect, and process recyclable debris from
construction projects.

F. Contractor shall assign a specific area to facilitate separation of
materials for reuse, salvage, recycling, and return. Such areas are to
be kept neat and clean and clearly marked in order to avoid

contamination or mixing of materials.
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G.

Contractor shall provide on-site instructions and supervision of
separation, handling, salvaging, recycling, reuse and return methods to
be used by all parties during waste generating stages.

Record on daily reports any problems in complying with laws,

regulations and ordinances with corrective action taken.

1.4 TERMINOLOGY

A.

Class III Landfill: A landfill that accepts non-hazardous resources
such as household, commercial and industrial waste resulting from
construction, remodeling, repair and demolition operations.

Clean: Untreated and unpainted; uncontaminated with adhesives, oils,
solvents, mastics and like products.

Construction and Demolition Waste: Includes all non-hazardous resources
resulting from construction, remodeling, alterations, repair and
demolition operations.

Dismantle: The process of parting out a building in such a way as to
preserve the usefulness of its materials and components.

Disposal: Acceptance of solid wastes at a legally operating facility
for the purpose of land filling (includes Class III landfills and inert
fills).

Inert Solids/Inert Waste: Non-liquid solid resources including, but not
limited to, soil and concrete that does not contain hazardous waste or
soluble pollutants at concentrations in excess of water-quality
objectives established by a regional water board, and does not contain
significant quantities of decomposable solid resources.

Mixed Debris: Loads that include commingled recyclable and non-
recyclable materials generated at the construction site.

Mixed Debris Recycling Facility: A solid resource processing facility
that accepts loads of mixed construction and demolition debris for the
purpose of recovering re-usable and recyclable materials and disposing
non-recyclable materials.

Permitted Waste Hauler: A company that holds a valid permit to collect
and transport solid wastes from individuals or businesses for the
purpose of recycling or disposal.

Recycling: The process of sorting, cleansing, treating, and
reconstituting materials for the purpose of using the altered form in
the manufacture of a new product. Recycling does not include burning,

incinerating or thermally destroying solid waste.
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1. On-site Recycling - Materials that are sorted and processed on site

for use in an altered state in the work, i.e. concrete crushed for
use as a sub-base in paving.

2. Off-site Recycling - Materials hauled to a location and used in an
altered form in the manufacture of new products.

K. Recycling Facility: An operation that can legally accept materials for
the purpose of processing the materials into an altered form for the
manufacture of new products. Depending on the types of materials
accepted and operating procedures, a recycling facility may or may not
be required to have a solid waste facilities permit or be regulated by
the local enforcement agency.

L. Reuse: Materials that are recovered for use in the same form, on-site
or off-site.

M. Return: To give back reusable items or unused products to vendors for
credit.

N. Salvage: To remove waste materials from the site for resale or re-use
by a third party.

0. Source-Separated Materials: Materials that are sorted by type at the
site for the purpose of reuse and recycling.

P. Solid Waste: Materials that have been designated as non-recyclable and
are discarded for the purposes of disposal.

Q. Transfer Station: A facility that can legally accept solid waste for
the purpose of temporarily storing the materials for re-loading onto
other trucks and transporting them to a landfill for disposal, or
recovering some materials for re-use or recycling.

1.5 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and
SAMPLES, furnish the following:

B. Prepare and submit to the COTR a written demolition debris management
plan. The plan shall include, but not be limited to, the following
information:

1. Procedures to be used for debris management.
2. Techniques to be used to minimize waste generation.
3. Analysis of the estimated job site waste to be generated:
a. List of each material and quantity to be salvaged, reused,
recycled.
b. List of each material and quantity proposed to be taken to a

landfill.
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4. Detailed description of the Means/Methods to be used for material
handling.
a. On site: Material separation, storage, protection where
applicable.
b. Off site: Transportation means and destination. Include list of
materials.
1) Description of materials to be site-separated and self-hauled
to designated facilities.
2) Description of mixed materials to be collected by designated
waste haulers and removed from the site.
c. The names and locations of mixed debris reuse and recycling
facilities or sites.
d. The names and locations of trash disposal landfill facilities or
sites.
e. Documentation that the facilities or sites are approved to
receive the materials.
Designated Manager responsible for instructing personnel, supervising,
documenting and administer over meetings relevant to the Waste
Management Plan.
Monthly summary of construction and demolition debris diversion and
disposal, quantifying all materials generated at the work site and

disposed of or diverted from disposal through recycling.

1.6 APPLICABLE PUBLICATIONS

A

B.

Publications listed below form a part of this specification to the
extent referenced. Publications are referenced by the basic designation
only. In the event that criteria requirements conflict, the most
stringent requirements shall be met.

U.S. Green Building Council (USGBC) :

LEED Green Building Rating System for New Construction

1.7 RECORDS

PART 2

Maintain records to document the quantity of waste generated; the

quantity of waste diverted through sale, reuse, or recycling; and the

quantity of waste disposed by landfill or incineration. Records shall

be kept in accordance with the LEED Reference Guide and LEED Template.
- PRODUCTS

2.1 MATERIALS

A.

List of each material and quantity to be salvaged, recycled, and

reused.
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B.

PART 3

List of each material and quantity proposed to be taken to a landfill.
Material tracking data: Receiving parties, dates removed,
transportation costs, weight tickets, tipping fees, manifests,
invoices, net total costs or savings.

- EXECUTION

3.1 COLLECTION

A.

Provide all necessary containers, bins and storage areas to facilitate
effective waste management.

Clearly identify containers, bins and storage areas so that recyclable
materials are separated from trash and can be transported to respective
recycling facility for processing.

Hazardous wastes shall be separated, stored, disposed of according to

local, state, federal regulations.

3.2 DISPOSAL

A.

Contractor shall be responsible for transporting and disposing of
materials that cannot be delivered to a source-separated or mixed
materials recycling facility to a transfer station or disposal facility
that can accept the materials in accordance with state and federal
regulations.

Construction or demolition materials with no practical reuse or that
cannot be salvaged or recycled shall be disposed of at a landfill or

incinerator.

3.3 REPORT

A.

With each application for progress payment, submit a summary of
construction and demolition debris diversion and disposal including
beginning and ending dates of period covered.

Quantify all materials diverted from landfill disposal through salvage
or recycling during the period with the receiving parties, dates
removed, transportation costs, weight tickets, manifests, invoices.
Include the net total costs or savings for each salvaged or recycled
material.

Quantify all materials disposed of during the period with the receiving
parties, dates removed, transportation costs, weight tickets, tipping
fees, manifests, and invoices. Include the net total costs for each

disposal.
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PART 1

SECTION 02 41 00
DEMOLITION

- GENERAL

1.1 DESCRIPTION:

This section specifies demolition and removal of portions of building

systemss, utilities, other structures and debris.

1.2 RELATED WORK:

Safety Requirements: GENERAL CONDITIONS Article, ACCIDENT PREVENTION.
Disconnecting utility services prior to demolition: Section 01 00 00,
GENERAL REQUIREMENTS.

Construction Waste Management: Section 017419 CONSTRUCTION WASTE
MANAGEMENT .

Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article 1.7,
INFECTION PREVENTION MEASURES.

1.3 PROTECTION:

A.

Perform demolition in such manner as to eliminate hazards to persons and
property; to minimize interference with use of adjacent areas, utilities
and structures or interruption of use of such utilities; and to provide
free passage to and from such adjacent areas of structures. Comply with
requirements of GENERAL CONDITIONS Article, ACCIDENT PREVENTION.

Provide safeguards, including warning signs, barricades, temporary
fences, warning lights, and other similar items that are required for
protection of all personnel during demolition and removal operations.
Comply with requirements of Section 01 00 00, GENERAL REQUIREMENTS,
Article PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT,
UTILITIES AND IMPROVEMENTS.

Maintain fences, barricades, lights, and other similar items around
exposed excavations until such excavations have been completely filled.
Provide enclosed dust chutes with control gates from each floor to carry
debris to truck beds and govern flow of material into truck. Provide
overhead bridges of tight board or prefabricated metal construction at
dust chutes to protect persons and property from falling debris.

Prevent spread of flying particles and dust. Sprinkle rubbish and debris
with water to keep dust to a minimum. Do not use water if it results in
hazardous or objectionable condition such as, but not limited to; ice,

flooding, or pollution. Vacuum and dust the work area daily.

In addition to previously listed fire and safety rules to be observed in

performance of work, include following:
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1. No wall or part of wall shall be permitted to fall outwardly from
structures.

3. Wherever a cutting torch or other equipment that might cause a fire
is used, provide and maintain fire extinguishers nearby ready for
immediate use. Instruct all possible users in use of fire
extinguishers.

4. Keep hydrants clear and accessible at all times. Prohibit debris from
accumulating within a radius of 4500 mm (15 feet) of fire hydrants.

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
damages to existing items to remain in place, to be reused, or to remain
the property of the Medical Center; any damaged items shall be repaired
or replaced as approved by the COTR. 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. Do not overload structural elements.

Provide new supports and reinforcement for existing construction

weakened by demolition or removal works. Repairs, reinforcement, or

structural replacement must have COTR’s approval.

The work shall comply with the requirements of Section 01 57 19,

TEMPORARY ENVIRONMENTAL CONTROLS.

The work shall comply with the requirements of Section 01 00 00, GENERAL

REQUIREMENTS, Article 1.7 INFECTION PREVENTION MEASURES.

PART 2 - PRODUCTS (NOT USED)

PART 3 — EXECUTION

3.1 DEMOLITION:

A.

Completely demolish and remove equipment and systems, including all
appurtenances related or connected thereto, as indicated in the Contract
Documents.

Debris, including brick, concrete, stone, metals and similar materials
shall become property of Contractor and shall be disposed of by him
daily, off the Medical Center to avoid accumulation at the demolition
site. Materials that cannot be removed daily shall be stored in areas
specified by the COTR. D. Remove and legally dispose of all

materials, other than earth to remain as part of project work, from any
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trash dumps shown. Materials removed shall become property of contractor

and shall be disposed of in compliance with applicable federal, state or
local permits, rules and/or regulations. All materials in the indicated
trash dump areas, including above surrounding grade and extending to a
depth of 1500mm (5feet) below surrounding grade, shall be included as
part of the lump sum compensation for the work of this section.
Materials that are located beneath the surface of the surrounding ground
more than 1500 mm (5 feet), or materials that are discovered to be
hazardous, shall be handled as unforeseen. The removal of hazardous
material shall be referred to Hazardous Materials specifications.

C. Remove existing utilities as indicated or uncovered by work and
terminate in a manner conforming to the nationally recognized code
covering the specific utility and approved by the COTR. When Utility
lines are encountered that are not indicated on the drawings, the COTR
shall be notified prior to further work in that area.

3.2 CLEAN-UP:
On completion of work of this section and after removal of all debris,
leave site in clean condition satisfactory to COTR. Clean-up shall
include off the Medical Center disposal of all items and materials not
required to remain property of the Government as well as all debris and
rubbish resulting from demolition operations.

---END- - -
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRIPTION:
This section specifies materials and mixes for other concrete.
1.2 RELATED WORK:
A. Grouting of the Elevator Pit Sump: Section 22 14 19 29 SUMP PUMPS.
1.3 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
and SAMPLES.

B. Manufacturer's Certificates and Literature:

1.
7. Non-shrinking grout.
1.4 DELIVERY, STORAGE, AND HANDLING:

A. Deliver other packaged materials for use in concrete in original sealed
containers, plainly marked with manufacturer's name and brand, and
protect from damage until used.

1.5 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Concrete Institute (ACI):

117-10. ..t i i Specifications for Tolerances for Concrete
Construction and Materials and Commentary

318-11. ..ttt Building Code Requirements for Structural
Concrete and Commentary

SP-66-04..........000... ACI Detailing Manual

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

Cl1107/1107M-11.....c.... Standard Specification for Packaged Dry,
Hydraulic-Cement Grout (Non-shrink)
PART 2 - PRODUCTS:
2.1 MATERIALS:

A. Non-Shrink Grout:

1. ASTM C1107, pre-mixed, produce a compressive strength of at least 18
MPa at three days and 35 MPa (5000 psi) at 28 days. Furnish test data
from an independent laboratory indicating that the grout when placed
at a fluid consistency shall achieve 95 percent bearing under a 1200

mm x 1200 mm (4 foot by 4 foot) base plate.



2. Where high fluidity or increased placing time is required, furnish
test data from an independent laboratory indicating that the grout
when placed at a fluid consistency shall achieve 95 percent under an
450 mm x 900 mm (18 inch by 36 inch) base plate.

PART 3 - EXECUTION
- --END - - -
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SECTION 05 50 00
METAL FABRICATIONS

PART 1 - GENERAL
1.1 DESCRIPTION

A

B.

This section specifies items and assemblies fabricated from structural
steel shapes and other materials as shown and specified.

Items specified.

1. Sump Pits and Grates

1.2 RELATED WORK

A

22 14 29 SUMP PUMPS

1.3 SUBMITTALS

A

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Shop Drawings:

1. Each item specified, showing complete detail, location in the
project, material and size of components, method of joining various
components and assemblies, finish, and location, size and type of
anchors.

2. Mark items requiring field assembly for erection identification and
furnish erection drawings and instructions.

3. Provide templates and rough-in measurements as required.

Furnish setting drawings and instructions for installation of anchors to

be preset into concrete and masonry work, and for the positioning of

items having anchors to be built into concrete or masonry construction.

1.4 QUALITY ASSURANCE

A

Each manufactured product shall meet, as a minimum, the requirements
specified, and shall be a standard commercial product of a manufacturer
regularly presently manufacturing items of type specified.

Each product type shall be the same and be made by the same
manufacturer .

Assembled product to the greatest extent possible before delivery to the
site.

Include additional features, which are not specifically prohibited by
this specification, but which are a part of the manufacturer®s standard
commercial product.

1.5 APPLICABLE PUBLICATIONS

A

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
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American Society of Mechanical Engineers (ASME):

B18.2.2-87(R2005)....... Square and Hex Nuts

American Society for Testing and Materials (ASTM):

A269-10. .. ... Seamless and Welded Austenitic Stainless Steel
Tubing for General Service

A312/A312M-09. . ... ... ... Seamless, Welded, and Heavily Cold Worked
Austenitic Stainless Steel Pipes

F593-02(R2008) . ... ... ... Stainless Steel Bolts, Hex Cap Screws, and Studs

American Welding Society (AWS):

D1.1-10. .o e i e a Structural Welding Code Steel

D1.3-08. ... .o Structural Welding Code Sheet Steel

National Association of Architectural Metal Manufacturers (NAAMM)

MBG 531-09... ... .. ...... Metal Bar Grating Manual

PART 2 - PRODUCTS
2.1 DESIGN CRITERIA

A

Gratings: 500 kg/m? (100 pounds per square foot).

2.2 MATERIALS

A.
B.

Stainless Steel: ASTM A167, Type 302 or 304.
Grout: ASTM C1107, pourable type.

2.3 HARDWARE

A

B.

Rough Hardware:

1. Furnish rough hardware with a standard plating, applied after
punching, forming and assembly of parts; galvanized, cadmium plated,
or zinc-coated by electro-galvanizing process. Galvanized G-90 where
specified.

2. Use G90 galvanized coating on ferrous metal for exterior work unless
non-ferrous metal or stainless is used.

Fasteners:

1. Bolts with Nuts:

a. ASME B18.2.2.

b. ASTM A307 for 415 MPa (60,000 psi) tensile strength bolts.
c. ASTM F468 for nonferrous bolts.

d. ASTM F593 for stainless steel.

2. Screws: ASME B18.6.1.

3. Washers: ASTM F436, type to suit material and anchorage.

4. Nails: ASTM F1667, Type 1, style 6 or 14 for finish work.

2.4 FABRICATION GENERAL

A

Material
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1. Use material as specified. Use material of commercial quality and
suitable for intended purpose for material that is not named or its
standard of quality not specified.

2. Use material free of defects which could affect the appearance or
service ability of the finished product.

Size:

1. Size and thickness of members as shown.

2. When size and thickness is not specified or shown for an individual
part, use size and thickness not less than that used for the same
component on similar standard commercial items or in accordance with
established shop methods.

Connections

1. Except as otherwise specified, connections may be made by welding,
riveting or bolting.

2. Field riveting will not be approved.

3. Design size, number and placement of fasteners, to develop a joint
strength of not less than the design value.

4. Holes, for rivets and bolts: Accurately punched or drilled and burrs
removed.

5. Size and shape welds to develop the full design strength of the parts
connected by welds and to transmit imposed stresses without permanent
deformation or failure when subject to service loadings.

6. Use Rivets and bolts of material selected to prevent corrosion
(electrolysis) at bimetallic contacts. Plated or coated material will
not be approved.

7. Use stainless steel connectors for removable members machine screws

or bolts.

Fasteners and Anchors

1.

2.

Use methods for fastening or anchoring metal fabrications to building
construction as shown or specified.

Where fasteners and anchors are not shown, design the type, size,
location and spacing to resist the loads imposed without deformation
of the members or causing failure of the anchor or fastener, and suit
the sequence of installation.

Use material and finish of the fasteners compatible with the Kkinds of
materials which are fastened together and their location in the
Ffinished work.

Fasteners for securing metal fabrications to new construction only,
may be by use of threaded or wedge type inserts or by anchors for
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welding to the metal fabrication for installation before the concrete
is placed or as masonry is laid.

Fasteners for securing metal fabrication to existing construction or
new construction may be expansion bolts, toggle bolts, power actuated
drive pins, welding, self drilling and tapping screws or bolts.

E. Workmanship

1.

4.

General:

a. Fabricate items to design shown.

b. Furnish members in longest lengths commercially available within
the limits shown and specified.

c. Fabricate straight, true, free from warp and twist, and where
applicable square and in same plane.

d. Provide holes, sinkages and reinforcement shown and required for
fasteners and anchorage items.

e. Provide openings, cut-outs, and tapped holes for attachment and
clearances required for work of other trades.

f. Prepare members for the installation and fitting of hardware.

g- Cut openings in gratings and floor plates for the passage of
ducts, sumps, pipes, conduits and similar items. Provide
reinforcement to support cut edges.

h. Fabricate surfaces and edges free from sharp edges, burrs and
projections which may cause injury.

Welding:

a. Weld in accordance with AWS.

b. Welds shall show good fusion, be free from cracks and porosity and
accomplish secure and rigid joints in proper alignment.

c. Where exposed in the finished work, continuous weld for the full
length of the members joined and have depressed areas filled and
protruding welds finished smooth and flush with adjacent surfaces.

d. Finish welded joints to match finish of adjacent surface.

Joining:

a. Miter or butt members at corners.

b. Where frames members are butted at corners, cut leg of frame
member perpendicular to surface, as required for clearance.

Anchors:

a. Where metal fabrications are shown to be preset in concrete, weld
32 x 3 mm (1-1/4 by 1/8 inch) steel strap anchors, 150 mm (6
inches) long with 25 mm (one inch) hooked end, to back of member
at 600 mm (2 feet) on center, unless otherwise shown.
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b. Where metal fabrications are shown to be built into masonry use 32
x 3 mm (1-1/4 by 1/8 inch) steel strap anchors, 250 mm (10 inches)
long with 50 mm (2 inch) hooked end, welded to back of member at
600 mm (2 feet) on center, unless otherwise shown.

5. Cutting and Fitting:

a. Accurately cut, machine and fit joints, corners, copes, and
miters.

b. Fit removable members to be easily removed.

c. Design and construct field connections in the most practical place
for appearance and ease of installation.

d. Fit pieces together as required.

e. Fabricate connections for ease of assembly and disassembly without
use of special tools.

f. Joints firm when assembled.

g- Conceal joining, Fitting and welding on exposed work as far as
practical.

h. Do not show rivets and screws prominently on the exposed face.

i. The fit of components and the alignment of holes shall eliminate
the need to modify component or to use exceptional force in the
assembly of item and eliminate the need to use other than common
tools.

Finish:

1. Finish exposed surfaces in accordance with NAAMM Metal Finishes
Manual .

2. Stainless Steel: NAAMM AMP-504 Finish No. 4.

2.5 SUPPORTS

A

General:
1. Fabricate steel shapes as shown.

2.6 GRATINGS

A.
B.
C.

E.
F.

Fabricate gratings to support live loads specified.

Provide clearance at all sides to permit easy removal of grating.

Make cutouts in gratings with 6 mm (1/4 inch) minimum to 25 mm (one
inch) maximum clearance for penetrations or passage of pipes and ducts.
Edge band cutouts.

Fabricate in sections not to exceed 2.3 m? (25 square feet) in area and
90 kg (200 pounds) in weight.

Fabricate sections of grating with end-banding bars.

Fabricate angle frames and supports, including anchorage as shown.

1. Fabricate intermediate supporting members from "T"s" or angles.

2. Locate intermediate supports to support grating section edges.
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3. Fabricate frame to Finish flush with top of grating.
4. Locate anchors at ends and not over 600 mm (24 inches) o.c.
5. Butt or miter, and weld angle frame at corners.

PART 3 EXECUTION

3.1 GRATINGS

A

B.
C.

Set grating flush with finish floor; top of curb, or areaway wall. Set
frame so that horizontal leg of angle frame is flush with face of wall
except when frame is installed on face of wall.

Secure removable supporting members in place with stainless steel bolts.
Bolt gratings to supports.

3.2 CLEAN AND ADJUSTING

A

Adjust movable parts including hardware to operate as designed without
binding or deformation of the members centered in the opening or frame
and, where applicable, contact surfaces fit tight and even without
forcing or warping the components.
Clean after installation exposed prefinished and plated items and items
fabricated from stainless steel, aluminum and copper alloys, as
recommended by the metal manufacture and protected from damage until
completion of the project.

---END - - -
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SECTION 07 01 50.19
PREPARATION FOR RE-ROOFING
PART 1 - GENERAL
1.1 DESCRIPTION
A. Removal of base flashings on existing construction in preparation for
new roof penetration and flashing.
1.2 RELATED WORK
A. Use of the premises and phasing requirements: Section 01 00 00 GENERAL
REQUIREMENTS.
B. Temporary construction and environmental-protection measures for
reroofing preparation: Section 01 00 00 GENERAL REQUIREMENTS
C. HVAC equipment removal and reinstallation: Division 23 sections.
1.3 APPLICABLE PUBLICATIONS
A. Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only. Editions of applicable publications current on date
of issue of bidding documents apply unless otherwise indicated.
B. National Roofing Contractors Association: Roofing and Waterproofing
Manual
1.4 MATERIALS OWNERSHIP
A. Assume ownership of demolished materials and remove from Project site
and dispose of legally, unless indicated to be reused, reinstalled, or
otherwise to remain Owner's property.
1.5 DEFINITIONS
A. Refer to ASTM D1079 and NRCA "The NRCA Roofing and Waterproofing
Manual" for definition of terms.
1.6 QUALITY CONTROL
A. Where Project requirements include work affecting existing roofing
system to remain under warranty, Installer must be approved by
warrantor of existing roofing system.
B. Regulatory Requirements: Comply with governing EPA notification
regulations. Comply with hauling and disposal regulations of
authorities having jurisdiction.

C. Reroofing Conference: Conduct conference at Project site.
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1. Meet with Owner; Architect-Engineer; roofing Installer including
project manager, superintendent, and foreman; and installers whose
work interfaces with or affects reroofing.

2. Review methods and procedures related to roofing system removal and
replacement

1.7 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Qualification Data: For Installer.

1. Certificate indicating Installer is licensed to perform asbestos
abatement.

2. Certificate indicating Installer is approved by warrantor of
existing roofing system.

1.8 PROJECT CONDITIONS
A. Owner will occupy portions of building below reroofing area. Conduct
reroofing so Owner's operations will not be disrupted.

1. Coordinate work activities daily with Owner.

2. Provide Owner with not less than 72 hours' notice of activities that
may affect Owner's operations.

B. Protect building and landscaping from damage.

C. Maintain access to existing walkways and adjacent occupied facilities.

D. Weather Limitations: Proceed with reroofing preparation only when
weather conditions permit Work to proceed without water entering
existing roofing system or building.

E. Hazardous Materials: It is not expected that Contractor will encounter
hazardous materials such as asbestos-containing materials.

1. Owner will remove hazardous materials before start of the Work.

2. Do not disturb materials suspected of containing hazardous
materials. Notify Architect-Engineer and Owner. Hazardous
materials will be removed by Owner under a separate contract.

1.9 WARRANTY
A. Existing Warranties: Remove, replace, patch, and repair materials and
surfaces affected by reroofing, by methods and with materials
acceptable to warrantor.
1. Notify warrantor of existing roofing system before proceeding, and

upon completion of reroofing.
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2. Obtain documentation verifying that existing roofing system has been

inspected by warrantor and warranty remains in effect. Submit
documentation at Project closeout.
PART 2 - PRODUCTS
2.1 INFILL MATERIALS
A. Use infill materials matching existing roofing materials.
2.2 TEMPORARY ROOFING MATERIALS
A. Design of temporary roofing and selection of materials are
responsibilities of Contractor.
2.3 AUXILIARY REROOFING MATERIALS

A. General: Auxiliary reroofing preparation materials recommended by

roofing system manufacturer and compatible with components of existing

roofing system.

C. Metal Flashing Sheet: Metal flashing sheet is specified in Section 07

60 00 SHEET METAL FLASHING AND TRIM.
PART 3 - EXECUTION
3.1 PREPARATION
A. Protect existing roofing system that is not afeceted by the work.
1. Limit traffic and material storage to areas of existing roofing

membrane that have been protected.

2. Maintain temporary protection and leave in place until replacement

roofing has been completed. Remove temporary protection on

completion of reroofing.

B. Coordinate with Owner to shut down air-intake equipment in the vicinity

of the Work. Cover air-intake louvers before proceeding with reroofing

work that could affect indoor air quality or activate smoke detectors

in the ductwork.

1. Comply with Owner's requirements for maintaining fire watch when

temporarily disabling smoke detectors.

C. During removal operations, have sufficient and suitable materials on-

site to facilitate rapid installation of temporary protection in the

event of unexpected rain.

D. Maintain roof drains in functioning condition to ensure roof drainage

at end of each workday. Prevent debris from entering or blocking roof

drains and conductors. Use roof-drain plugs specifically designed for

this purpose. Remove roof-drain plugs at end of each workday, when no

work is taking place, or when rain is forecast.
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E. Verify that rooftop utilities and service piping have been shut off
before beginning the Work.
3.2 DECK PREPARATION
A. Inspect deck after tear-off or partial tear-off of roofing system.
B. If deck surface is not suitable for receiving new roofing or if
structural integrity of deck is suspect, immediately notify COTR. Do
not proceed with installation until directed by COTR.
3.3 DISPOSAL
A. Collect demolished materials and place in containers. Promptly dispose
of demolished materials. Do not allow demolished materials to
accumulate on-site.
1. Storage or sale of demolished items or materials on-site is not
permitted.
B. Transport and legally dispose of demolished materials off Owner's

property.

END OF SECTION
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SECTION 07 60 00
FLASHING AND SHEET METAL

PART 1 - GENERAL

1.1 DESCRIPTION
Formed sheet metal work for wall and roof flashing, copings, roof edge
metal, fasciae, drainage specialties, and formed expansion joint covers

are specified in this section.

1.2 RELATED WORK
A. Joint Sealants: Section 07 92 00, JOINT SEALANTS.
B. Color of factory coated exterior architectural metal and anodized
aluminum items: Section 09 06 00, SCHEDULE FOR FINISHES.
C. Integral flashing components of manufactured roof specialties and

Section 07 71 00, ROOF SPECIALTIES Division 23 HVAC sections.

1.3 APPLICABLE PUBLICATIONS
A. Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only. Editions of applicable publications current on date
of issue of bidding documents apply unless otherwise indicated.
B. Aluminum Association (AA):
ARA-C22RA41 ... .. i iiiinnn Aluminum Chemically etched medium matte, with
clear anodic coating, Class I Architectural,
0.7-mil thick
ARA-C22R42. ... i iiiii i Chemically etched medium matte, with integrally
colored anodic coating, Class I Architectural,
0.7 mils thick
ARA-C22R44 ... .. i Chemically etched medium matte with
electrolytically deposited metallic compound,
integrally colored coating Class I
Architectural, 0.7-mil thick finish
C. American National Standards Institute/Single-Ply Roofing Institute
(ANSI/SPRI) :
ANSI/SPRI ES-1-03....... Wind Design Standard for Edge Systems Used with
Low Slope Roofing Systems

D. American Architectural Manufacturers Association (AAMA) :
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ARAMA 620. ... nenn Voluntary Specification for High Performance
Organic Coatings on Coil Coated Architectural
Aluminum
AAMA 621 ..t iiineeeennns Voluntary Specification for High Performance

Organic Coatings on Coil Coated Architectural
Hot Dipped Galvanized (HDG) and Zinc-Aluminum
Coated Steel Substrates
E. ASTM International (ASTM) :

Al167-99(R2009) .......... Stainless and Heat-Resisting Chromium-Nickel
Steel Plate, Sheet, and Strip

A653/A653M-09........... Steel Sheet Zinc-Coated (Galvanized) or Zinc
Alloy Coated (Galvanized) by the Hot- Dip

Process
B32-08. ..., Solder Metal
B209-07 .. i iinnnnn. Aluminum and Aluminum-Alloy Sheet and Plate
B370-09. ..., Copper Sheet and Strip for Building
Construction
D173-03. ... Bitumen-Saturated Cotton Fabrics Used in

Roofing and Waterproofing

DA412-06. .. iee e nnnenn. Vulcanized Rubber and Thermoplastic Elastomers-
Tension
D1187-97 (R2002) v v v v v ... Asphalt Base Emulsions for Use as Protective

Coatings for Metal
D1784-08. ... iiiieennn. Rigid Poly (Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly (Vinyl Chloride) (CPVC)
Compounds
D3656-07. ... Insect Screening and Louver Cloth Woven from
Vinyl-Coated Glass Yarns
D4586-07. ¢ i v i e Asphalt Roof Cement, Asbestos Free
F. Sheet Metal and Air Conditioning Contractors National Association
(SMACNA) : Architectural Sheet Metal Manual.
G. National Association of Architectural Metal Manufacturers (NAAMM) :
AMP 500-06.....00ccvuun. Metal Finishes Manual
H. Federal Specification (Fed. Spec):
A-A-1925A. ... i Shield, Expansion; (Nail Anchors)

UU-B-790A. ... ..., Building Paper, Vegetable Fiber
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I. International Code Commission (ICC): International Building Code,

Current Edition

1.4 PERFORMANCE REQUIREMENTS
A. Wind Uplift Forces: Resist the following forces per FM Approvals 1-49:
4. Wind Zone 3: 2.20 to 4.98 kPa (46 to 104 1bf/sg. ft.): 9.96-kPa
(208-1bf/sqg. ft.) perimeter uplift force, 14.94-kPa (312-1bf/sqg.
ft.) corner uplift force, and 4.98-kPa (104-1bf/sq. ft.) outward

force.

1.5 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Shop Drawings: For all specified items, including:
1. Flashings

C. Manufacturer's Literature and Data: For all specified items, including:
5. Copper clad stainless steel

D. Certificates: Indicating compliance with specified finishing

requirements, from applicator and contractor.
PART 2 - PRODUCTS

2.1 FLASHING AND SHEET METAL MATERIALS
B. Copper ASTM B370, cold-rolled temper.

2.2 FLASHING ACCESSORIES
A. Solder: ASTM B32; flux type and alloy composition as required for use
with metals to be soldered.
B. Rosin Paper: Fed-Spec. UU-B-790, Type I, Grade D, Style 1b, Rosin-sized
sheathing paper, weighing approximately 3 Kg/10 m2?2( 6 1lbs/100 sf).
C. Bituminous Paint: ASTM D1187, Type I.
D. Fasteners:
1. Use copper, copper alloy, bronze, brass, or stainless steel for
copper and copper clad stainless steel, 2. Nails:
a. Minimum diameter for copper nails: 3 mm (0.109 inch).
c. Minimum diameter for stainless steel nails: 2 mm (0.095 inch) and
annular threaded.
d. Length to provide not less than 22 mm (7/8 inch) penetration into

anchorage.
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3. Rivets: Not less than 3 mm (1/8 inch) diameter.

4. Expansion Shields: Fed Spec A-A-1925A.
E. Sealant: As specified in Section 07 92 00, JOINT SEALANTS for exterior
locations.

F. Roof Cement: ASTM D4586.

2.3 SHEET METAL THICKNESS
A. Except as otherwise shown or specified use thickness or weight of sheet
metal as follows:
B. Exposed Locations:

3. Copper clad stainless steel: 0.4 mm (0.015 inch).

2.4 FABRICATION, GENERAL
A. Jointing:
1. In general, copper clad stainless steel joints, except expansion and
contraction joints, shall be locked and soldered.
2. Jointing of copper over 0.5 Kg (20 oz) weight shall be done by
lapping, riveting and soldering.
3. Joints shall conform to following requirements:

a. Flat-lock joints shall finish not less than 19 mm (3/4 inch)
wide.

b. Lap joints subject to stress shall finish not less than 25 mm
(one inch) wide and shall be soldered and riveted.

c. Unsoldered lap joints shall finish not less than 100 mm (4
inches) wide.

4. Flat and lap joints shall be made in direction of flow.
5. Soldering:

a. Pre tin both mating surfaces with solder for a width not less
than 38 mm (1 1/2 inches) of uncoated copper, stainless steel,
and copper clad stainless steel.

b. Wire brush to produce a bright surface before soldering lead
coated copper.

c. Treat in accordance with metal producers recommendations other
sheet metal required to be soldered.

d. Completely remove acid and flux after soldering is completed.

C. Cleats:
1. Fabricate cleats to secure flashings and sheet metal work over 300

mm (12 inches) wide and where specified.
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2. Provide cleats for maximum spacing of 300 mm (12 inch) centers

unless specified otherwise.

3. Form cleats of same metal and weights or thickness as the sheet
metal being installed unless specified otherwise.

4. Fabricate cleats from 50 mm (2 inch) wide strip. Form end with not
less than 19 mm (3/4 inch) wide loose lock to item for anchorage.
Form other end of length to receive nails free of item to be
anchored and end edge to be folded over and cover nail heads.

D. Edge Strips or Continuous Cleats:

1. Fabricate continuous edge strips where shown and specified to secure
loose edges of the sheet metal work.

2. Use material compatible with sheet metal to be secured by the edge
strip.

3. Fabricate in 3000 mm (10 feet) maximum lengths with not less than 19
mm (3/4 inch) loose lock into metal secured by edge strip.

4. Fabricate Strips for fascia anchorage to extend below the supporting
wood construction to form a drip and to allow the flashing to be
hooked over the lower edge at least 19 mm (3/4-inch).

5. Fabricate anchor edge maximum width of 75 mm (3 inches) or of
sufficient width to provide adequate bearing area to insure a rigid
installation.

E. Metal Options:

1. Where options are permitted for different metals use only one metal
throughout.

2. Stainless steel may be used in concealed locations for fasteners of
other metals exposed to view.

3. Where copper gravel stops, copings and flashings will carry water
onto cast stone, stone, or architectural concrete, or stainless

steel.

2.5 FINISHES
A. Use same finish on adjacent metal or components and exposed metal
surfaces unless specified or shown otherwise.
B. In accordance with NAAMM Metal Finishes Manual AMP 500, unless
otherwise specified.
C. Finish exposed metal surfaces as follows, unless specified otherwise:

1. Copper: Mill finish.
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2.6 BASE FLASHING

A. Use metal base flashing at vertical surfaces intersecting built-up
roofing without cant strips or where shown.

1. Use either copper, or stainless steel, thickness specified unless
specified otherwise.

2. When flashing is over 250 mm (10 inches) in vertical height or
horizontal width use either 0.5 Kg (20 oz) copper or 0.5 mm (0.018
inch) stainless steel.

3. Use stainless steel at aluminum roof curbs where flashing contacts
the aluminum.

4. Use either copper, or stainless steel at pipe flashings.

B. Fabricate metal base flashing up vertical surfaces not less than 200 mm
(8 inch) nor more than 400 mm (16 inch).

C. Fabricate roof flange not less than 100 mm (4 inches) wide unless shown
otherwise. When base flashing length exceeds 2400 mm (8 feet) form
flange edge with 13 mm (1/2 inch) hem to receive cleats.

D. Form base flashing bent from strip except pipe flashing. Fabricate ends
for riveted soldered lap seam joints. Fabricate expansion joint ends as
specified.

E. Pipe Flashing: (Other than engine exhaust or flue stack)

1. Fabricate roof flange not less than 100 mm (4 inches) beyond sleeve
on all sides.

2. Extend sleeve up and around pipe and flange out at bottom not less
than 13 mm (1/2 inch) and solder to flange and sleeve seam to make
watertight.

3. At low pipes 200 mm (8 inch) to 450 mm (18 inch) above roof:

a. Form top of sleeve to turn down into the pipe at least 25 mm (one
inch) .
b. Allow for loose fit around and into the pipe.

4. At high pipes and pipes with goosenecks or other obstructions which
would prevent turning the flashing down into the pipe:

a. Extend sleeve up not less than 300 mm (12 inch) above roofing.

b. Allow for loose fit around pipe.

2.7 COUNTERFLASHING (HOISTWAY VENT DUCT)

A. Either copper or stainless steel, unless specified otherwise.

B.

Fabricate to lap base flashing a minimum of 100 mm (4 inches) with

drip:
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1. Form lock seams for outside corners. Allow for lap joints at ends

and inside corners.

2. In general, form flashing in lengths not less than 2400 mm (8 feet)
and not more than 3000 mm (10 feet).

3. Two-piece, lock in type flashing may be used in-lieu-of one piece
counter-flashing.

4. Manufactured assemblies may be used.

5. Where counterflashing is installed at new work use an integral
flange at the top designed to be extended into the masonry joint or
reglet in concrete.

6. Where counterflashing is installed at existing work use surface
applied type, formed to provide a space for the application of
sealant at the top edge.

C. One-piece Counterflashing:

1. Back edge turned up and fabricate to lock into reglet in concrete.

2. Upper edge formed to extend full depth of masonry unit in mortar
joint with back edge turned up 6 mm (1/4 inch).

D. Two-Piece Counterflashing:

1. Receiver to extend into masonry wall depth of masonry unit with back
edge turned up 6 mm (1/4 inch) and exposed edge designed to receive
and lock counterflashing upper edge when inserted.

2. Counterflashing upper edge designed to snap lock into receiver.

E. Surface Mounted Counterflashing; one or two piece:

1. Use at existing or new surfaces where flashing can not be inserted
in vertical surface.

2. One piece fabricate upper edge folded double for 65 mm (2 1/2
inches) with top 19 mm (3/4 inch) bent out to form "V" joint sealant
pocket with vertical surface. Perforate flat double area against
vertical surface with horizontally slotted fastener holes at 400 mm
(16 inch) centers between end holes. Option: One piece surface
mounted counter-flashing (cap flashing) may be used. Fabricate as
detailed on Plate 51 of SMACNA Architectural Sheet Metal Manual.

3. Two pieces: Fabricate upper edge to lock into surface mounted
receiver. Fabricate receiver joint sealant pocket on upper edge and
lower edge to receive counterflashing, with slotted fastener holes
at 400 mm (16 inch) centers between upper and lower edge.

F. Pipe Counterflashing:
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1. Form flashing for water-tight umbrella with upper portion against
pipe to receive a draw band and upper edge to form a "V" joint
sealant receiver approximately 19 mm (3/4 inch) deep.
2. Fabricate 100 mm (4 inch) over lap at end.
3. Fabricate draw band of same metal as counter flashing. Use 0.6 Kg
(24 oz) copper or 0.33 mm (0.013 inch) thick stainless steel or
copper coated stainless steel.
4. Use stainless steel bolt on draw band tightening assembly.
5. Vent pipe counter flashing may be fabricated to omit draw band and

turn down 25 mm (one inch) inside vent pipe.

2.8 HOISTWAY VENT FLASHING

A. Flashing at penetrations through roofing shall consist of a metal

collar, sheet metal flashing sleeve and hood.

B. Fabricate collar with roof flange of 1.2 mm (0.047 inch) minimum thick

Type 304 stainless steel sheet.

1.

Fabricate inside diameter of collar 100 mm (4 inches) larger than
the outside diameter of the item penetration the roofing.

Extend collar height from structural roof deck to not less than 350
mm (14 inches) above roof surface.

Fabricate collar roof flange not less than 100 mm (4 inches) wide.
Option: Collar may be of steel tubing 3 mm (0.125 inch) minimum wall
thickness, with not less than four, 50 mm x 100 mm x 3 mm (2 inch by
4 inch by 0.125 inch) thick tabs bottom edge evenly spaced around
tube in lieu of continuous roof flange. Full butt weld joints of

collar.

C. Fabricate sleeve base flashing with roof flange of either copper,

stainless steel, or copper clad stainless steel.

1.
2.
3.

4.

Fabricate sleeve roof flange not less than 100 mm (4 inches) wide.
Extend sleeve around collar up to top of collar.

Flange bottom of sleeve out not less than 13 mm (1/24 inch) and
soldered to 100 mm (4 inch) wide flange to make watertight.

Fabricate interior diameter 50 mm (2 inch) greater than collar.

D. Fabricate counter flashing from same material and thickness as sleeve.

1.

Fabricate the same as duct counter flashing except allow not less
than 100 mm (4 inch) lap below top of sleeve and to form vent space
minimum of 100 mm (4 inch) wide.

Hem bottom edge of hood 13 mm (1/2 inch).
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3. Provide a 50 mm (2 inch) deep drawband.

E. Fabricate insect screen closure between sleeve and hood. Secure screen

to sleeve with sheet metal screws.

PART 3 - EXECUTION

3.1 INSTALLATION
A. General:

1. Install flashing and sheet metal items as shown in Sheet Metal and
Air Conditioning Contractors National Association, Inc.,
publication, ARCHITECTURAL SHEET METAL MANUAL, except as otherwise
shown or specified.

2. Apply Fire Rated Sealant as specified in Section 07 84 00
Firestopping.

3. Apply sheet metal and other flashing material to surfaces which are
smooth, sound, clean, dry and free from defects that might affect
the application.

4. Remove projections which would puncture the materials and fill holes
and depressions with material compatible with the substrate. Cover
holes or cracks in wood wider than 6 mm (1/4 inch) with sheet metal
compatible with the roofing and flashing material used.

5. Coordinate with masonry work for the application of a skim coat of
mortar to surfaces of unit masonry to receive flashing material
before the application of flashing.

6. Apply a layer of 7 Kg (15 pound) saturated felt followed by a layer
of rosin paper to wood surfaces to be covered with copper. Lap each
ply 50 mm (2 inch) with the slope and nail with large headed copper
nails.

7. Confine direct nailing of sheet metal to strips 300 mm (12 inch) or
less wide. Nail flashing along one edge only. Space nail not over
100 mm (4 inches) on center unless specified otherwise.

8. Install bolts, rivets, and screws where indicated, specified, or
required in accordance with the SMACNA Sheet Metal Manual. Space
rivets at 75 mm (3 inch) on centers in two rows in a staggered
position. Use neoprene washers under fastener heads when fastener

head is exposed.
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9. Coordinate with roofing work for the installation of metal base
flashings and other metal items having roof flanges for anchorage
and watertight installation.

10. Nail continuous cleats on 75 mm (3 inch) on centers in two rows in a
staggered position.

11. Nail individual cleats with two nails and bend end tab over nail
heads. Lock other end of cleat into hemmed edge.

12. Install flashings in conjunction with other trades so that flashings
are inserted in other materials and joined together to provide a
water tight installation.

13. Where required to prevent galvanic action between dissimilar metal
isolate the contact areas of dissimilar metal with sheet lead,
waterproof building paper, or a coat of bituminous paint.

14. Bitumen Stops:

a. Install bitumen stops for built-up roof opening penetrations
through deck and at formed sheet metal gravel stops.
b. Nail leg of bitumen stop at 300 mm (12 inch) intervals to nailing

strip at roof edge before roofing material is installed.

3.2 COUNTERFLASHING (HOISTWAY VENT DUCT)

A. General:

1.

Install counterflashing over and in conjunction with installation of
base flashings, except as otherwise specified or shown.

Install counterflashing to lap base flashings not less than 100 mm
(4 inch).

Install upper edge or top of counterflashing not less than 225 mm (9
inch) above top of the roofing.

Lap joints not less than 100 mm (4 inch). Stagger joints with
relation to metal base flashing joints.

Use surface applied counterflashing on existing surfaces and new
work where not possible to integrate into item.

When fastening to concrete or masonry, use screws driven in
expansion shields set in concrete or masonry. Use screws to wood and

sheet metal. Set fasteners in mortar joints of masonry work.

B. One Piece Counterflashing:

1.

Where flashing is installed at new masonry, coordinate to insure

proper height, embed in mortar, and end lap.
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2. Where flashing is installed in reglet in concrete insert upper edge
into reglet. Hold flashing in place with lead wedges spaced not more
than 200 mm (8 inch) apart. Fill joint with sealant.

3. Where flashing is surface mounted on flat surfaces.

a. When top edge is double folded anchor flat portion below sealant
"V" joint with fasteners spaced not over 400 mm (16 inch) on
center:

1) Locate fasteners in masonry mortar joints.
2) Use screws to sheet metal or wood.

b. Fill joint at top with sealant.

4. Where flashing or hood is mounted on pipe.

Secure with draw band tight against pipe.

b. Set hood and secure to pipe with a one by 25 mm x 3 mm (1 x 1/8
inch) bolt on stainless steel draw band type clamp, or a
stainless worm gear type clamp.

c. Completely fill joint at top with sealant.

Two-Piece Counterflashing:

1. Where receiver is installed at new masonry coordinate to insure
proper height, embed in mortar, and lap.

2. Surface applied type receiver:

a. Secure to face construction in accordance, with manufacturers
instructions.

b. Completely fill space at the top edge of receiver with sealant.

3. Insert counter flashing in receiver in accordance with fabricator or
manufacturer's instructions and to fit tight against base flashing.

Where vented edge occur install so lower edge of counterflashing is

against base flashing.

When counter flashing is a component of other flashing install as

shown.

3.3 REGLETS

A.
B.

Install reglets in a manner to provide a watertight installation.
Locate reglets not less than 225 mm (9 inch) nor more than 400 mm (16
inch) above roofing, and not less than 125 mm (5 inch) nor more than
325 mm (13 inch) above cant strip.

Butt and align end joints or each section of reglet and securely hold

in position until concrete or mortar are hardened:
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1. Coordinate reglets for anchorage into concrete with formwork

construction.
2. Coordinate reglets for masonry to locate horizontally into mortar

joints.

3.4 HOISTWAY VENT DUCT FLASHING

A. Set collar where shown and secure roof tabs or flange of collar to
structural deck with 13 mm (1/2 inch) diameter bolts.

B. Set flange of sleeve base flashing not less than 100 mm (4 inch) beyond
collar on all sides as specified for base flashing.

C. Install hood to above the top of the sleeve 50 mm (2 inch) and to
extend from sleeve same distance as space between collar and sleeve
beyond edge not sleeve:

1. Install insect screen to fit between bottom edge of hood and side of
sleeve.

2. Set collar of hood in high temperature sealant and secure with one
by 3 mm (1/8 inch) bolt on stainless steel draw band type, or
stainless steel worm gear type clamp. Install sealant at top of
head.

---END - - -
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SECTION 07 84 00
FIRESTOPPING

PART 1 GENERAL
1.1 DESCRIPTION
A. Closures of openings in walls, floors, and roof decks against
penetration of flame, heat, and smoke or gases in fire resistant rated
construction.
B. Closure of openings in walls against penetration of gases or smoke in
smoke partitions.
1.2 RELATED WORK
A. Sealants and application: Section 07 92 00, JOINT SEALANTS.
B. Fire and smoke damper assemblies in ductwork: Section 23 31 00, HVAC
DUCTS AND CASINGS.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Manufacturers literature, data, and installation instructions for types
of firestopping and smoke stopping used.
C. List of FM, UL, or WH classification number of systems installed.
D. Certified laboratory test reports for ASTM E814 tests for systems not
listed by FM, UL, or WH proposed for use.
1.4 DELIVERY AND STORAGE
A. Deliver materials in their original unopened containers with
manufacturer’s name and product identification.
B. Store in a location providing protection from damage and exposure to
the elements.
1.5 WARRANTY
Firestopping work subject to the terms of the Article “Warranty of
Construction”, FAR clause 52.246-21, except extend the warranty period
to five years.
1.6 QUALITY ASSURANCE
FM, UL, or WH or other approved laboratory tested products will be
acceptable.
1.7 APPLICABLE PUBLICATIONS
A. Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic

designation only.
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B.

PART 2
2.1 FI
A.

American Society for Testing and Materials (ASTM) :

E84-10..... 0., Surface Burning Characteristics of Building
Materials
E814-11......000iin... Fire Tests of Through-Penetration Fire Stops

Factory Mutual Engineering and Research Corporation (FM):

Annual Issue Approval Guide Building Materials

Underwriters Laboratories, Inc. (UL):

Annual Issue Building Materials Directory

Annual Issue Fire Resistance Directory

1479-10. .0ttt iiiieennn. Fire Tests of Through-Penetration Firestops

Warnock Hersey (WH) :

Annual Issue Certification Listings

- PRODUCTS

RESTOP SYSTEMS

Use either factory built (Firestop Devices) or field erected (through-

Penetration Firestop Systems) to form a specific building system

maintaining required integrity of the fire barrier and stop the passage

of gases or smoke.

Through-penetration firestop systems and firestop devices tested in

accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to

maintain the same rating and integrity as the fire barrier being

sealed. "T" ratings are not required for penetrations smaller than or

equal to 100 mm (4 in) nominal pipe or 0.01 m? (16 sg. in.) in overall

cross sectional area.

Products requiring heat activation to seal an opening by its

intumescence shall exhibit a demonstrated ability to function as

designed to maintain the fire barrier.

Firestop sealants used for firestopping or smoke sealing shall have

following properties:

1. Contain no flammable or toxic solvents.

2. Have no dangerous or flammable out gassing during the drying or
curing of products.

3. Water-resistant after drying or curing and unaffected by high
humidity, condensation or transient water exposure.

4. When used in exposed areas, shall be capable of being sanded and
finished with similar surface treatments as used on the surrounding

wall or floor surface.
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E. Firestopping system or devices used for penetrations by glass pipe,

plastic pipe or conduits, unenclosed cables, or other non-metallic

materials shall have following properties:

1. Classified for use with the particular type of penetrating material
used.

2. Penetrations containing loose electrical cables, computer data
cables, and communications cables protected using firestopping
systems that allow unrestricted cable changes without damage to the
seal.

3. Intumescent products which would expand to seal the opening and act
as fire, smoke, toxic fumes, and, water sealant.

F. Maximum flame spread of 25 and smoke development of 50 when tested in
accordance with ASTM E84.

G. FM, UL, or WH rated or tested by an approved laboratory in accordance
with ASTM E814.

H. Materials to be asbestos free.

2.2 SMOKE STOPPING IN SMOKE PARTITIONS

A. Use silicone sealant in smoke partitions as specified in Section 07 92
00, JOINT SEALANTS.

B. Use mineral fiber filler and bond breaker behind sealant.

Sealants shall have a maximum flame spread of 25 and smoke developed of

50 when tested in accordance with E84.

D. When used in exposed areas capable of being sanded and finished with
similar surface treatments as used on the surrounding wall or floor
surface.

PART 3 - EXECUTION
3.1 EXAMINATION

Submit product data and installation instructions, as required by

article, submittals, after an on site examination of areas to receive

firestopping.
3.2 PREPARATION

A. Remove dirt, grease, o0il, loose materials, or other substances that
prevent adherence and bonding or application of the firestopping or
smoke stopping materials.

B. Remove insulation on insulated pipe for a distance of 150 mm (six
inches) on either side of the fire rated assembly prior to applying the
firestopping materials unless the firestopping materials are tested and

approved for use on insulated pipes.
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3.3 INSTALLATION

A. Do not begin work until the specified material data and installation
instructions of the proposed firestopping systems have been submitted
and approved.

B. Install firestopping systems with smoke stopping in accordance with FM,
UL, WH, or other approved system details and installation instructions.

C. Install smoke stopping seals in smoke partitions.

3.4 CLEAN-UP AND ACCEPTANCE OF WORK

A. As work is completed, remove materials, litter, and debris.

B. Do not move materials and equipment to the next-scheduled work area
until completed work is inspected and accepted by the COTR.

C. Clean up spills of liquid type materials.

- --END - - -
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SECTION 07 92 00
JOINT SEALANTS

PART 1 - GENERAL

1.1 DESCRIPTION:

Section covers all sealant and caulking materials and their
application, wherever required for complete installation of building

materials or systems.

1.2 RELATED WORK:

A.

Firestopping penetrations: Section 07 84 00, FIRESTOPPING.
Mechanical Work: Section 21 05 11, COMMON WORK RESULTS FOR FIRE
SUPPRESSION, Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING,
Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION.

1.3 QUALITY CONTROL:

A.

Installer Qualifications: An experienced installer who has specialized
in installing joint sealants similar in material, design, and extent to
those indicated for this Project and whose work has resulted in joint-
sealant installations with a record of successful in-service
performance.

Source Limitations: Obtain each type of joint sealant through one

source from a single manufacturer.

VOC: Acrylic latex and Silicon sealants shall have less than 50g/1 VOC

content.

1.4 SUBMITTALS:

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

Manufacturer's installation instructions for each product used.
Manufacturer's Literature and Data:

1. Caulking compound

2. Primers

3. Sealing compound, each type, including compatibility when different

sealants are in contact with each other.

1.5 PROJECT CONDITIONS:

A.

Environmental Limitations:
1. Do not proceed with installation of joint sealants under following

conditions:
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B.

C.

a. When ambient and substrate temperature conditions are outside
limits permitted by joint sealant manufacturer or are below 4.4 °C
(40 °F).

b. When joint substrates are wet.

Joint-Width Conditions:

1. Do not proceed with installation of joint sealants where joint
widths are less than those allowed by joint sealant manufacturer for
applications indicated.

Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from

joint substrates.

1.6 DELIVERY, HANDLING, AND STORAGE:

A.

Deliver materials in manufacturers' original unopened containers, with
brand names, date of manufacture, shelf life, and material designation
clearly marked thereon.

Carefully handle and store to prevent inclusion of foreign materials.

Do not subject to sustained temperatures exceeding 32° C (90° F) or less

than 5° C (40° F).

1.7 DEFINITIONS:

o Q W »

Definitions of terms in accordance with ASTM C717 and as specified.
Back-up Rod: A type of sealant backing.

Bond Breakers: A type of sealant backing.

Filler: A sealant backing used behind a back-up rod.

1.8 WARRANTY:

A.

Warranty exterior sealing against leaks, adhesion, and cohesive
failure, and subject to terms of "Warranty of Construction", FAR clause
52.246-21, except that warranty period shall be extended to two years.
General Warranty: Special warranty specified in this Article shall not
deprive Government of other rights Government may have under other
provisions of Contract Documents and shall be in addition to, and run
concurrent with, other warranties made by Contractor under requirements

of Contract Documents.

1.9 APPLICABLE PUBLICATIONS:

A.

Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.
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B. American Society for Testing and Materials (ASTM):

C509-06(2011) . v v e Elastomeric Cellular Preformed Gasket and

Sealing Material.

C6l2-10... ... Mineral Fiber Block and Board Thermal
Insulation.

C717-10. .. iiiinenenn. Standard Terminology of Building Seals and
Sealants.

C834-10.... v Latex Sealants.

COl19-12. . . it Use of Sealants in Acoustical Applications.

C920-10. ... Elastomeric Joint Sealants.

Cl021-08. ... Laboratories Engaged in Testing of Building
Sealants.

Cl193-09... ... Standard Guide for Use of Joint Sealants.

C1330-02(2007) v eevuun... Cylindrical Sealant Backing for Use with Cold

Liquid Applied Sealants.
D1056-07 .. e, Specification for Flexible Cellular Materials—
Sponge or Expanded Rubber.
E84-09. ... ... Surface Burning Characteristics of Building
Materials.
C. Sealant, Waterproofing and Restoration Institute (SWRI).
The Professionals’ Guide

PART 2 - PRODUCTS

2.1 SEALANTS:
A. S-1:

=

ASTM C920, silicone, neutral cure.

Type S.

Class: Joint movement range of plus 100 percent to minus 50 percent.
Grade NS.

Shore A hardness of 15-20.

Minimum elongation of 1200 percent.

ASTM C920 silicone.

Type S.

Class 25.

Grade NS.

Shore A hardness of 25-30.

[oy)
[N E)] D w N = [92] [e)} (@) D w N
N

Non-yellowing, mildew resistant.
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C. S-3:
1. ASTM C920 polyurethane.
2. Type M/S.
3. Class 25.
4. Grade P/NS.
5. Shore A hardness of 35 to 50.
D. S-4:
1. ASTM C920, polyurethane.
2. Type M/S.
3. Class 25, joint movement range of plus or minus 50 percent.
4. Grade P/NS.

5. Shore A hardness of 25 to 50.
2.2 CAULKING COMPOUND:

A. C-1: ASTM C834, acrylic latex.

B. C-2: One component acoustical caulking, non drying, non hardening,
synthetic rubber.

2.3 COLOR:
A. Caulking shall be light gray or white, unless specified otherwise.
2.4 JOINT SEALANT BACKING:

A. General: Provide sealant backings of material and type that are
nonstaining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C1330, of type indicated below and
of size and density to control sealant depth and otherwise contribute
to producing optimum sealant performance:

1. Type C: Closed-cell material with a surface skin.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended
by sealant manufacturer for preventing sealant from adhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure. Provide self-
adhesive tape where applicable.

2.5 FILLER:

A. Mineral fiber board: ASTM C6l1l2, Class 1.

B. Thickness same as Jjoint width.

C. Depth to fill void completely behind back-up rod.

2.6 PRIMER:

A. As recommended by manufacturer of caulking or sealant material.
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B. Stain free type.

2.7 CLEANERS-NON POUROUS SURFACES:

PART 3

Chemical cleaners acceptable to manufacturer of sealants and sealant
backing material, free of oily residues and other substances capable of
staining or harming joint substrates and adjacent non-porous surfaces
and formulated to promote adhesion of sealant and substrates.

- EXECUTION

3.1 INSPECTION:

A.

Inspect substrate surface for bond breaker contamination and unsound
materials at adherent faces of sealant.

Coordinate for repair and resolution of unsound substrate materials.
Inspect for uniform joint widths and that dimensions are within

tolerance established by sealant manufacturer.

3.2 PREPARATIONS:

A.

C.

Prepare joints in accordance with manufacturer's instructions and SWRI.
Clean surfaces of joint to receive caulking or sealants leaving joint
dry to the touch, free from frost, moisture, grease, 0il, wax, lacquer
paint, or other foreign matter that would tend to destroy or impair
adhesion.

1. Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these methods to
produce a clean, sound substrate capable of developing optimum bond
with joint sealants.

2. Remove loose particles remaining from above cleaning operations by
vacuuming or blowing out joints with oil-free compressed air. Porous
joint surfaces include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that
do not stain, harm substrates, or leave residues capable of
interfering with adhesion of joint sealants.

a. Metal.

b. Glass.

c. Porcelain enamel.

d. Glazed surfaces of ceramic tile.

Do not cut or damage joint edges.
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D. Apply masking tape to face of surfaces adjacent to joints before

applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before
sealant application and replace them with dry materials.

E. Apply primer to sides of joints wherever required by compound
manufacturer's printed instructions.

1. Apply primer prior to installation of back-up rod or bond breaker
tape.

2. Use brush or other approved means that will reach all parts of
joints.

F. Take all necessary steps to prevent three sided adhesion of sealants.

3.3 BACKING INSTALLATION:

A. Install back-up material, to form joints enclosed on three sides as
required for specified depth of sealant.

B. Where deep joints occur, install filler to fill space behind the back-
up rod and position the rod at proper depth.

C. Cut fillers installed by others to proper depth for installation of
back-up rod and sealants.

D. Install back-up rod, without puncturing the material, to a uniform
depth, within plus or minus 3 mm (1/8 inch) for sealant depths
specified.

E. Where space for back-up rod does not exist, install bond breaker tape
strip at bottom (or back) of joint so sealant bonds only to two
opposing surfaces.

F. Take all necessary steps to prevent three sided adhesion of sealants.

3.4 SEALANT DEPTHS AND GEOMETRY:

A. At widths up to 6 mm (1/4 inch), sealant depth equal to width.

B. At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm
(1/2 inch) maximum depth at center of joint with sealant thickness at
center of joint approximately 1/2 of depth at adhesion surface.

3.5 INSTALLATION:

A. General:

1. Apply sealants and caulking only when ambient temperature is between

5° C and 38° C (40° and 100° F).
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2. Do not use polysulfide base sealants where sealant may be exposed to
fumes from bituminous materials, or where water vapor in continuous
contact with cementitious materials may be present.
3. Do not use sealant type listed by manufacture as not suitable for
use in locations specified.
4. Apply caulking and sealing compound in accordance with
manufacturer's printed instructions.
5. Avoid dropping or smearing compound on adjacent surfaces.
6. Fill joints solidly with compound and finish compound smooth.
7. Tool joints to concave surface unless shown or specified otherwise.
8. Finish paving or floor joints flush unless joint is otherwise
detailed.
9. Apply compounds with nozzle size to fit joint width.
10. Test sealants for compatibility with each other and substrate. Use

only compatible sealant.

B. For application of sealants, follow requirements of ASTM C1193 unless

specified otherwise.

C. Where gypsum board partitions are of sound rated, fire rated, or smoke

barrier construction, follow requirements of ASTM C919 only to seal all

cut-outs and intersections with the adjoining construction unless

specified otherwise.

1.

Apply a 6 mm (1/4 inch) minimum bead of sealant each side of runners
(tracks), including those used at partition intersections with
dissimilar wall construction.

Coordinate with application of gypsum board to install sealant
immediately prior to application of gypsum board.

Partition intersections: Seal edges of face layer of gypsum board
abutting intersecting partitions, before taping and finishing or
application of veneer plaster-joint reinforcing.

Openings: Apply a 6 mm (1/4 inch) bead of sealant around all cut-
outs to seal openings of electrical boxes, ducts, pipes and similar
penetrations. To seal electrical boxes, seal sides and backs.
Control Joints: Before control joints are installed, apply sealant
in back of control joint to reduce flanking path for sound through

control joint.

3.6 FIELD QUALITY CONTROL:
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A. Inspect joints for complete fill, for absence of voids, and for joint

configuration complying with specified regquirements. Record results in
a field adhesion test log.

Repair sealants pulled from test area by applying new sealants
following same procedures used to originally seal joints. Ensure that
original sealant surfaces are clean and new sealant contacts original

sealant.

3.7 CLEANING:

A.

Fresh compound accidentally smeared on adjoining surfaces: Scrape off
immediately and rub clean with a solvent as recommended by the caulking
or sealant manufacturer.

After filling and finishing joints, remove masking tape.

Leave adjacent surfaces in a clean and unstained condition.

---END- - -
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SECTION 09 29 00
GYPSUM BOARD

PART 1 - GENERAL
1.1 DESCRIPTION

This section specifies installation and finishing of gypsum board.
1.2 RELATED WORK

A. Caulking: Section 07 92 00, JOINT SEALANTS.
B. Firestoppping: Section 07 84 00, FIRE STOPPING.
1.3 TERMINOLOGY

A. Definitions and description of terms shall be in accordance with ASTM
Cll, C840, and as specified.

B. Underside of Structure Overhead: In spaces where steel trusses or bar
joists are shown, the underside of structure overhead shall be the
underside of the floor or roof construction supported by the trusses or
bar joists.

1.4 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Cornerbead and edge trim.
2. Finishing materials.
3. Gypsum board, each type.
1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE

In accordance with the requirements of ASTM C840.
1.6 ENVIRONMENTAL CONDITIONS

In accordance with the requirements of ASTM C840.
1.7 APPLICABLE PUBLICATIONS

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

B. American Society for Testing And Materials (ASTM) :

CA75-02. . i Joint Compound and Joint Tape for Finishing
Gypsum Board

C840-08. ... Application and Finishing of Gypsum Board

CO54-07. i i i e Steel Drill Screws for the Application of Gypsum

Board or Metal Plaster Bases to Steel Stud from
0.033 in. (0.84mm) to 0.112 in. (2.84mm) in
thickness

Cl002-07 . i e e e e eeeeae Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal
Plaster Bases to Wood Studs or Steel Studs

Cl047-05. .. Accessories for Gypsum Wallboard and Gypsum
Veneer Base
Cl396-06... 0. Gypsum Board

PART 2 - PRODUCTS
2.1 GYPSUM BOARD

A. Gypsum Board: ASTM C1396, Type X, 5/8 inch thick unless shown otherwise.
Shall contain a minimum of 20 percent recycled gypsum.
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B.

Gypsum cores shall contain a minimum of 95 percent post industrial
recycled gypsum content. Paper facings shall contain 100 percent post-
consumer recycled paper content.

2.2 ACCESSORIES

A.

B.

ASTM C1047, except form of 0.015 inch thick zinc coated steel sheet or
rigid PVC plastic.

Flanges not less than 7/8 inch wide with punchouts or deformations as
required to provide compound bond.

2.3 FASTENERS

A.
B.
C

D.

ASTM C1002 and ASTM C840, except as otherwise specified.

ASTM C954, for steel studs thicker than 0.33 inch.

Select screws of size and type recommended by the manufacturer of the
material being fastened.

For fire rated construction, type and size same as used in fire rating
test.

2.4 FINISHING MATERIALS

ASTM C475 and ASTM C840. Free of antifreeze, vinyl adhesives,
preservatives, biocides and other VOC. Adhesive shall contain a maximum
VOC content of 50 g/1.

PART 3 - EXECUTION

3.1 INSTALLING GYPSUM BOARD

A.

B.

Coordinate installation of gypsum board with other trades and related

work.

Install gypsum board in accordance with ASTM C840, except as otherwise

specified.

Use gypsum boards in maximum practical lengths to minimize number of end

joints.

Bring gypsum board into contact, but do not force into place.

Equipment Boxes:

1. Seal annular spaces between equipment boxes and gypsum board
partitions.

Accessories:

1. Set accessories plumb, level and true to line, neatly mitered at
corners and intersections, and securely attach to supporting surfaces
as specified.

2. Install in one piece, without the limits of the longest commercially
available lengths.

3. Corner Beads:

a. Install at all vertical and horizontal external corners and where
shown.

b. Use screws only. Do not use crimping tool.

4. Edge Trim (casings Beads):

a. At both sides of expansion and control joints unless shown
otherwise.

b. Where gypsum board terminates against dissimilar materials and at
perimeter of openings, except where covered by flanges, casings or
permanently built-in equipment.

c. Where gypsum board surfaces of non-load bearing assemblies abut
load bearing members.

3.2 FINISHING OF GYPSUM BOARD

A.

B.

Finish joints, edges, corners, and fastener heads in accordance with
ASTM C840. Use Level 4 finish for al finished areas open to public view.
Before proceeding with installation of finishing materials, assure the
following:
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1. Gypsum board is fastened and held close to framing or furring.

2. Fastening heads in gypsum board are slightly below surface in dimple
formed by driving tool.

Finish joints, fasteners, and all openings, including openings around

penetrations, on that part of the gypsum board extending above suspended

ceilings to seal surface of fire rated gypsum board construction.

3.3 REPAIRS

A.

B.

After taping and finishing has been completed, and before decoration,
repair all damaged and defective work, including nondecorated surfaces.
Patch holes or openings 1/2 inch or less in diameter, or equivalent
size, with a setting type finishing compound or patching plaster.
Repair holes or openings over 1/2 inch diameter, or equivalent size,
with 5/8 inch thick gypsum board secured in such a manner as to provide
solid substrate equivalent to undamaged surface.

- --END- - -
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PART

SECTION 09 65 19
RESILIENT TILE FLOORING

1 - GENERAL

1.1 DESCRIPTION

This section specifies the installation of solid vinyl tile flooring,
vinyl composition tile flooring, rubber tile flooring, and accessories.

1.2 SUBMITTALS

A.

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Manufacturer's Literature and Data:

1. Description of each product.

2. Resilient material manufacturers recommendations for adhesives,
underlayment, primers and polish.

3. Application and installation instructions.

Samples:

1. Tile: 12 inches by 12 inches for each type, pattern and color.

Shop Drawings:

1. Layout of patterns shown on the drawings and in Section 09 06 00,
SCHEDULE FOR FINISHES.

2. Edge strip locations showing types and detail cross sections.

Test Reports:

1. Abrasion resistance: Depth of wear for each tile type and color and
volume loss of tile, certified by independent laboratory.

2. Tested per ASTM F510.

1.3 DELIVERY

A.

B.

Deliver materials to the site in original sealed packages or containers,
clearly marked with the manufacturer's name or brand, type and color,
production run number and date of manufacture.

Materials from containers which have been distorted, damaged or opened
prior to installation will be rejected.

1.4 STORAGE

A.
B.

Store materials in weathertight and dry storage facility.
Protect from damage from handling, water, and temperature.

1.5 APPLICABLE PUBLICATIONS

A.

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

American Society for Testing and Materials (ASTM) :

D4078-02 (2008) ......... Water Emulsion Floor Finish

E648-10. ... 0., Critical Radiant Flux of Floor Covering Systems
Using a Radiant Energy Source

E662-09. ... ... Specific Optical Density of Smoke Generated by
Solid Materials

E1155-96 (R2008)........ Determining Floor Flatness and Floor Levelness
Numbers

F510-93 (R 2008)........ Resistance to Abrasion of Resilient Floor
Coverings Using an Abrader with a Grit Feed
Method

F710-08. ... Preparing Concrete Floors to Receive Resilient
Flooring

F1066-04 (R2010)........ Vinyl Composition Floor Tile

F1344-10. ... ... Rubber Floor Tile
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F1700-04 (R2010) ........ Solid Vinyl Floor Tile
C. Resilient Floor Covering Institute (RFCI):
IP #2 e i it i iieieeenn Installation Practice for Vinyl Composition Tile
(VCT)
D. Federal Specifications (Fed. Spec.):
SS-T-312. ... Tile Floor: Asphalt, Rubber, Vinyl and Vinyl
Composition

PART 2 - PRODUCTS
2.1 GENERAL

A. Furnish product type, materials of the same production run and meeting
following criteria.

B. Use adhesives, underlayment, primers and polish recommended by the floor
resilient material manufacturer.

C. Critical Radiant Flux: 0.45 watts per sg. cm or more, Class I, per ASTM
E 648.

D. Smoke density: Less than 450 per ASTM E662.

2.2 VINYL COMPOSITION TILE

A. ASTM F1066, Composition 1, Class I (solid color) Class 2 (through
pattern), 12 inches square, 1/8 inch thick.
B. Color and pattern uniformly distributed throughout thickness.
2.3 ADHESIVES

A. Comply with applicable regulations regarding toxic and hazardous
materials Green Seal (GS-36) for commercial adhesive.
B. Use low-VOC adhesive during installation. Water based is preferred over
solvent based adhesives.
2.4 POLISH AND CLEANERS

A. Cleaners RFCI CL-1.
B. Polish: ASTM D4078.
PART 3 - EXECUTION

3.1 PROJECT CONDITIONS

A. Maintain temperature of materials a minimum of 70 °F, for 48 hours
before installation.
3.2 SUBFLOOR PREPARATION

A. Preparation of existing installation shall include the removal of
existing resilient floor and existing adhesive. Do not use solvents to
remove adhesives.

3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions for application
and installation unless specified otherwise.

B. Mix tile from at least two containers. An apparent line either of shades
or pattern variance will not be accepted.

E. Application:
1. Apply adhesive uniformly with no bare spots.

a. Conform to RFC1-TM-6 for joint tightness and for corner
intersection unless layout pattern shows random corner
intersection.

b. More than 5 percent of the joints not touching will not be
accepted.

2. Roll tile floor with a minimum 100 pound roller. No exceptions.
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3.4 CLEANING AND PROTECTION

A.

Clean adhesive marks on exposed surfaces during the application of
resilient materials before the adhesive sets. Exposed adhesive is not
acceptable.
Keep traffic off resilient material for a minimum 72 hours after
installation.
Clean and polish materials in the following order:
1. Apply polish to the floors in accordance with the polish

manufacturer's instructions.
When protective materials are removed and immediately prior to
acceptance, replace any damage tile, re-clean resilient materials,
lightly re-apply polish and buff floors.

- --END- - -
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PART 1

SECTION 09 91 00
PAINTING

-GENERAL

1.1 DESCRIPTION

A.

Section specifies field painting.

1.2 SUBMITTALS

A.

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

Manufacturer's Literature and Data:

Before work is started, or sample panels are prepared, submit
manufacturer's literature, the current Master Painters Institute (MPI)
"Approved Product List" indicating brand label, product name and product
code as of the date of contract award, will be used to determine
compliance with the submittal requirements of this specification. The
Contractor may choose to use subsequent MPI "Approved Product List",
however, only one list may be used for the entire contract and each
coating system is to be from a single manufacturer. All coats on a
particular substrate must be from a single manufacturer. No variation from
the MPI "Approved Product List" where applicable is acceptable.

1.3 DELIVERY AND STORAGE

A.

D.

Deliver materials to site in manufacturer's sealed container marked to
show following:

1. Name of manufacturer.

2. Product type.

3. Batch number.

4. Instructions for use.

5. Safety precautions.

In addition to manufacturer's label, provide a label legibly printed as
following:

1. Federal Specification Number, where applicable, and name of material.
2. Surface upon which material is to be applied.

Maintain space for storage, and handling of painting materials and
equipment in a neat and orderly condition to prevent spontaneous
combustion from occurring or igniting adjacent items.

Store materials at site at least 24 hours before using, at a temperature
between 65 and 85 degrees F.

1.4 APPLICABLE PUBLICATIONS

A.

D.

PART 2

Publications listed below form a part of this specification to the extent

referenced. Publications are referenced in the text by basic designation

only.

American Conference of Governmental Industrial Hygienists (ACGIH) :

ACGIH TLV-BKLT-2012..... Threshold Limit Values (TLV) for Chemical
Substances and Physical Agents and Biological
Exposure Indices (BEIs)

ACGIH TLV-DOC-2012...... Documentation of Threshold Limit Values and
Biological Exposure Indices, (Seventh Edition)

Master Painters Institute (MPI):

No. 43-12. ... 0. Interior Satin Latex, MPI Gloss Level
No. 45-12. ... Interior Primer Sealer
Steel Structures Painting Council (SSPC):
SSPC SP 1-04 (R2004)....Solvent Cleaning
- PRODUCTS
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2.1 MATERIALS

A. Interior Satin Latex: MPI 43.
B. Interior Primer Sealer: MPI 45.
2.2 PAINT PROPERTIES

A. Use ready-mixed paints.
B. Use primers compatible with substrate and finish coats specified.
2.3 REGULATORY REQUIREMENTS/QUALITY ASSURANCE

A. Paint materials shall conform to the restrictions of the local
Environmental and Toxic Control jurisdiction.

1.

PART 3

Volatile Organic Compounds (VOC): VOC content of paint materials shall
not exceed 10g/1 for interior latex paints/primers and 50g/1 for
exterior latex paints and primers.

Lead-Base Paint:

a. Regulations concerning prohibition against use of lead-based paint
in federal and federally assisted construction, or rehabilitation of
residential structures are set forth in Subpart F, Title 24, Code of
Federal Regulations, Department of Housing and Urban Development.

Asbestos: Materials shall not contain asbestos.

Chromate, Cadmium, Mercury, and Silica: Materials shall not contain

zinc-chromate, strontium-chromate, Cadmium, mercury or mercury

compounds or free crystalline silica.

Human Carcinogens: Materials shall not contain any of the ACGIH-BKLT

and ACGHI-DOC confirmed or suspected human carcinogens.

- EXECUTION

3.1 JOB CONDITIONS

A. Safety: Observe required safety regulations and manufacturer's warning and
instructions for storage, handling and application of painting materials.

1.

Take necessary precautions to protect personnel and property from
hazards due to falls, injuries, toxic fumes, fire, explosion, or other
harm.

Deposit soiled cleaning rags and waste materials in metal containers
approved for that purpose. Dispose of such items off the site at end of
each days work.

B. Atmospheric and Surface Conditions:

1.

2.

Do not apply coating when air or substrate conditions are:

a. Below 50 degrees F or over 95 degrees F, unless specifically pre-
approved by the Contracting Officer and the product manufacturer.
Under no circumstances shall application conditions exceed
manufacturer recommendations.

Apply only on clean and dry surfaces.

3.2 SURFACE PREPARATION

A. General:

1.

Remove prefinished items not to be painted such as lighting fixtures,
escutcheon plates, hardware, trim, and similar items for reinstallation
after paint is dried.

Remove items for reinstallation and complete painting of such items and
adjacent areas when item or adjacent surface is not accessible or
finish is different.

Clean surfaces for painting with materials and methods compatible with
substrate and specified finish. Remove any residue remaining from
cleaning agents used. Do not use solvents, acid, or steam on concrete
and masonry.
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B.

C.

Ferrous Metals:

1. Remove o0il, grease, soil, drawing and cutting compounds, flux and other
detrimental foreign matter in accordance with SSPC-SP 1 (Solvent
Cleaning) .

2. Spot prime abraded and damaged areas in shop prime coat which expose
bare metal with same type of paint used for prime coat. Feather edge of
spot prime to produce smooth finish coat.

Gypsum Board:

1. Remove efflorescence, loose and chalking plaster or finishing
materials.

2. Remove dust, dirt, and other deterrents to paint adhesion.

3. Fill holes, cracks, and other depressions with Gypsum (Spackling
Compound) finished flush with adjacent surface, with texture to match
texture of adjacent surface. Patch holes over l-inch in diameter as
specified in Section for plaster or gypsum board.

3.3 PAINT PREPARATION

A.

B.

C.

Thoroughly mix painting materials to ensure uniformity of color, complete
dispersion of pigment and uniform composition.

Do not thin unless necessary for application and when finish paint is used
for body and prime coats. Use materials and quantities for thinning as
specified in manufacturer's printed instructions.

Remove paint skins, then strain paint through commercial paint strainer to
remove lumps and other particles.

3.4 APPLICATION

A.

B.

F.
G.

Start of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.

Unless otherwise specified, apply paint in three coats; prime, body, and
finish. When two coats applied to prime coat are the same, first coat
applied over primer is body coat and second coat is finish coat.

Apply each coat evenly and cover substrate completely.

Allow not less than 48 hours between application of succeeding coats,
except as allowed by manufacturer's printed instructions, and approved by
Resident Engineer.

Finish surfaces to show solid even color, free from runs, lumps,
brushmarks, laps, holidays, or other defects.

Apply by brush or roller.

Do not spray paint in existing occupied spaces unless approved by Resident
Engineer.

3.5 PAINT COLOR

A.

Color and gloss of finish coats shall match existing.

3.6 PROTECTION CLEAN UP, AND TOUCH-UP

A.

B.

Protect work from paint droppings and spattering by use of masking, drop
cloths, removal of items or by other approved methods.
Upon completion, clean paint from hardware, glass and other surfaces and
items not required to be painted of paint drops or smears.
Before final inspection, touch-up or refinished in a manner to produce
solid even color and finish texture, free from defects in work which was
damaged or discolored.

- - -END - - -
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SECTION 14 24 00
HYDRAULIC ELEVATORS

PART 1 — GENERAL
1.1 DESCRIPTION

A.
1.

Scope of Work

The intention of this project is to fully upgrade each of the three
existing elevators at the Bath VA Medical center Building 78. All work
shall conform to the Safety Code for Elevators and Escalators, American
Society of Mechanical Engineers (ASME) Al17.1, the National Electrical
Code (NFPA 70), the International Building Code (IBC) and the
Americans with Disabilities Act (ADA) Guidelines for Buildings.

All work shall be phased so that two of the three elevators remain in
service for use for the facility at all times.

Remove existing elevator motors, controllers and pump assemblies and
provide new motors, controllers and pump assemblies and install new
motors, controllers and pump assemblies for each elevator including all
necessary, wireways, raceways, wiring, relays, connections and
accessories for a fully functioning and code compliant elevator(s).The
new controllers shall include an emergency control system for selected
one- at a time operation under emergency power conditions. Refer to the
Electrical Specification Sections and contract plans for the required
interfacing controls, operations and coordination required between
Trades.

Remove existing cab control panels, lobby auxiliary power panel and
wiring and install new micro-processor based control panels complete
with all associated wiring and components for a fully operation and
code compliant elevator installation. The new control panel shall be
equipped with a hands free emergency communication system via the
existing telephone distribution system to the local fire department and
be equipped with Fire Fighter’s Recall.

Remove existing hall call stations and lanterns and portions of
surrounding stud and gypsum board partition and install new hall call
stations. Call buttons shall be inscribed with directional arrows and
shall feature an audible signal announcing the arrival of an elevator
car. Provide light gage metal sub-framing as required to secure the
new call stations in place. Restore the existing fire rated partition
with fire rated gypsum board to match the existing thickness. Seal all
penetrations and seams with fire rated sealant.

Remove existing elevator car and landing doors and door operating
equipment completely and install new elevator car and landing doors and
operating equipment with all necessary interfaces with the elevator
controller for a fully functional and adjustable automatic door.
Install a new automatic door safety edge sensing device with 3-D
capability.

Remove the existing car position indicators from the elevator car and
install new car position indicators including all necessary wiring and
interface with the controller and control panel.

Remove existing landing car position indicators and portions of
surrounding stud and gypsum board partition and install new landing car
position indicators. Provide light gage metal sub-framing as required
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10.

11.

12.

13.

14.

15.

16.

17.

18.

to secure the new car position indicators in place. Restore the
existing Fire rated partition with fire rated gypsum board to match the
existing thickness. Seal all penetrations and seams with Ffire rated

sealant.
Remove existing vinyl composition tile flooring and prepare floor and
install new vinyl composition tile flooring. Provide a custom

measured walk off matt with beveled edges over the new vinyl
composition tile flooring. Vinyl composition tile and walk off matt
color shall be black.

Remove existing plastic laminate from the elevator car walls above the
stainless steel wainscot, prepare surfaces and install new plastic
laminate. Remove existing car protection blanket hooks to replace
plastic laminate and reinstall when new laminate is in place.

Remove existing cove lighting and mirrors from elevator cars and
install a new elevator ceiling with etched metal ceiling panels,
recessed down lighting and a new car ventilation fans.

Protect existing stainless steel surfaces to remain inside elevator car
and at door jambs and header at each elevator landing location. Clean
and polish all existing stainless steel surfaces to remain when work is
completed.

Clean and polish existing elevator metal sills at landings and elevator
cab.

Remove the existing elevator piston and casings and car buffers at all
three elevators. Prepare car for hole and install new elevator piston
with PVC coated casing.

Existing elevator guide rails to remain and be inspected to ensure
their integrity.

Remove and replace existing hoist way venting. Refer to the HVAC
specification sections and contract plans for the required interface
and coordination between Trades.

Provide the necessary coordination with related trades for the
placement of new hoist way pits, sump pumps, smoke and heat detectors
and fire Fighters recall.

Items listed in the singular apply to each and every elevator in
this specification except where noted.

1.2 RELATED WORK

Section 01 33 23 SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION (FAR
52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL CONDITIONS.
Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain
the integrity of fire-rated construction.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section.
Section 21 13 13 WET-PIPE SPRINKLER: Requirements for sprinkler system
in Elevator Machinery Room and Hoistway.

Section 22 14 29 SUMP PUMPS: Requirements for hoistway pit sump and
pump.

Section 23 31 00 HVAC DUCTS AND CASINGS: Requirements for hoistway
venting system.

Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW): Low Voltage power and lighting wiring.
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H.

N.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits
for cables and wiring.

VA Barrier Free Design Handbook (H-18-13)

1.3 QUALIFICATIONS

A

D.
E.

Approval by the Contracting Officer is required for products or
services of proposed manufacturers, suppliers and installers and shall
be contingent upon submission by Contractor of a certificate stating
the following:

1. Elevator contractor is currently and regularly engaged in the
installation of elevator equipment as one of his principal products.

2. Elevator contractor shall have three years of successful experience,
trained supervisory personnel, and facilities to install elevator
equipment specified herein.

3. The installers shall be Certified Elevator Mechanics with technical
qualifications of at least five years of successful experience and
Apprentices actively pursuing certified mechanic status.
Certificates are required for all workers employed in this capacity.

4. Elevator contractor shall submit a list of two or more prior
hospital installations where all the elevator equipment he proposes
to furnish for this project functioned satisfactorily to serve
varying hospital traffic and material handling demands. Provide a
list of hospitals that have the equipment in operation for two years
preceding the date of this specification. Provide the names and
addresses of the Medical Centers and the names and telephone numbers
of the Medical Center Administrators.

Approval of Elevator Contractor’s equipment will be contingent upon

their identifying an elevator maintenance service provider that shall

render services within four hours of receipt of notification, together
with certification that the quantity and quality of replacement parts
stock is sufficient to warranty continued operation of the elevator
installation.

Approval will not be given to elevator contractors and manufacturers

who have established on prior projects, either government, municipal,

or commercial, a record for unsatisfactory elevator installations, have
failed to complete awarded contracts within the contract period, and
does not have the requisite record of satisfactorily performing
elevator installations of similar type and magnitude.

All hydraulic elevators shall be the product of the same manufacturer.

The Contractor shall provide and install only those types of safety

devices that have been subjected to tests witnessed and certified by an

independent professional testing laboratory that is not a subsidiary of
the firm that manufactures supplies or installs the equipment.

Welding at the project site shall be made by welders and welding

operators who have previously qualified by test as prescribed in

American Welding Society Publications AWS DI.1 to perform the type of

work required. VAMC shall require welding certificates be submitted

for all workers employed in this capacity. A welding or hot work permit
is required for each day and shall be obtained from the COTR of safety
department. Request permit one day iIn advance.
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1.4 APPLICABLE PUBLICATIONS

A

The publications listed below form a part of this specification.
Elevator installation shall meet the requirements of the latest
editions published and adopted by the United States Department of
Veterans Affairs on the date contract is signed.

Federal Specifications (Fed. Spec.):

J-C-30B..ciieiieeeaaea Cable and Wire, Electrical (Power, Fixed
Installation)

W-C-596F. .. ... .......... Connector, Plug, Electrical; Connector,
Receptacle, Electrical

W-F-406E. ... .. _.._._...... Fittings for Cable, Power, Electrical and
Conduit, Metal, Flexible

HH-1-558C. . ... .. ... ..... Insulation, Blankets, Thermal (Mineral Fiber,
Industrial Type)

W-F-408E................ Fittings for Conduit, Metal, Rigid (Thick- Wwall
and Thin-wall (EMT) Type)

RR-W-410. ... .. ... ...... Wire Rope and Strand

TT-E-489J. ... .. ... ... Enamel, Alkyd, Gloss, Low VOC Content

QQ-S-766 . ... .o .-... Steel, Stainless and Heat Resisting, Alloys,

Plate, Sheet and Strip
International Building Code (I1BC)
American Society of Mechanical Engineers (ASME):

Al7.1. e Safety Code for Elevators and Escalators

Al7.2. e Inspectors Manual for Electric Elevators and
Escalators

National Fire Protection Association:

NFPA 13.......... Standard for the Installation of Sprinkler Systems

NFPA 70.......... National Electrical Code (NEC)

NFPA 101......... Life Safety Code

NFPA 252 ... .... Fire Test of Door Assemblies

American Society for Testing and Materials (ASTM):

A1008/A1008M-09......... Steel, Sheet, Cold Rolled, Carbon, Structural,

High-Strength Low-Alloy and High Strength Low-
Alloy with Improved Farability

E1042-02. ... .. ..., Acoustically Absorptive Materials Applied by
Trowel or Spray

Manufacturer®s Standardization Society of the Valve and Fittings

Industry (MSS):

SP-58. . i Pipe Hangers and Supports
Society of Automotive Engineers, Inc. (SAE)
J517-91. ... Hydraulic Hose, Standard
Gages:

For Sheet and Plate: U.S. Standard (USS)
For Wires: American Wire Gauge (AWG)
American Welding Society (AWS):

Dl1.1. . oo Structured Welding Code — Steel

National Electrical Manufacturers Association (NEMA):

LD-3 . i a High-Pressure Decorative Laminates
Underwriter®s Laboratories (UL):

486A. . i Safety Wire Connectors for Copper Conductors
TO7 - e Safety Electrical Metallic Tubing

Regulatory Standards:
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Uniform Federal Accessibility Standards
Americans with Disabilities Act

1.5 SUBMITTALS

A

B.

Submit in accordance with Specification Section 01 33 23, SHOP

DRAWINGS, PRODUCT DATA, and SAMPLES.

Before execution of work, furnish information to evidence full

compliance with contract requirements for proposed items. Such

information shall include, as required: Manufacturer®"s Name, Trade

Names, Model or Catalog Number, Nameplate Data (size, capacity, and

rating) and corresponding specification reference (Federal or project

specification number and paragraph). All submitted drawings and related
elevator material shall be forwarded to the Contracting Officer.

Shop Drawings:

1. Complete scaled and dimensioned layout in plan and section view
showing the arrangement of equipment and all details of each and
every elevator unit specified including:

a. Complete layout showing location of storage tank/pump assembly,
controller, piping layout, outside diameter of cylinder/plunger
assembly, size of car platform, car frame members, and support
assembly.

b. Car, guide rails, brackets, buffers, and other components located
in hoistway.

c. Rail bracket spacing and maximum vertical forces on guide rails
in accordance with ASME Al7.1 Section 2.23 and Section 8.4.8 for
Seismic Risk Zone 2 or greater.

d. Reactions at points of supports and buffer impact loads.

e. Weights of principal parts.

f. Top and bottom clearances and over travel of the car.

g.- Location of shunt trip circuit breaker, switchboard panel, light
switch, and feeder extension points in the machine room.

h. Electrical data sheets that provide the required horsepower,
starting and running amperes and required line circuit breaker
overcurrent protective device for each car motor and oil tank
heater.

2. Drawings of hoistway entrances and doors showing details of
construction and method of fastening to the structural members of
the building.

a. Drywall construction is used to enclose hoistway, submit details
of interface fastenings between entrance frames and drywall.

b. Sill details including sill support.

Samples:

1. One each of stainless steel, 75 mm x 125 mm (3 in. X 5 in.).

2. One each of color vinyl floor tile.

3. One each of protection pads, 75 mm x 125 mm (3 in. x 5 in.) if used.

4. One each car and hoistway Braille plate sample.

5. One each car and hall button sample.

6. One each car and hall lantern/position indicator sample.

7. One each wall and ceiling material finish sample.

8. One each car lighting sample.

9. No other samples of materials specified shall be submitted unless
specifically requested after submission of manufacturer®s name.
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E.

Name of manufacturer, type or style designation, and applicable data of

the following equipment shall be shown on the elevator layouts:

1. Storage tank/pump assembly.

2. Pump and motor, HP and RPM rating, Voltage, Starting and Full Load
Ampere, Number of phases, and Gallons per minute.

3. Controller

4_ Starters and Overload Current Protection Devices.

5. Car Safety Device; Rupture Valve and Manual Shut Off Valves.

6. Electric Door Operator; HP rating and RPM of motor.

7. Hoistway Door Interlocks.

8. Car Buffers; maximum and minimum rated load, maximum rated striking
speed and stroke.

9. Cab Ventilation Unit; HP rating and CFM rating.

Complete drawings of elevator car enclosure, showing dimensioned

details of construction, car lighting, ventilation, ceiling framing,

top exits, and location of car equipment, car interior control panel

including hands free telephone system.

Complete dimensioned detail of vibration isolating foundations for

storage tank/pump assembly.

Dimensioned drawings showing details of:

1. All signal and operating Ffixtures.

2. Car slide guides/roller guides.

3. Hoistway door tracks, hangers, and sills.

4. Door operator, infrared curtain units.

Cuts or drawings showing details of controllers and supervisory panels.

Data sheets and interconnection wiring required to operate hands-free

telephone devices for each car.

Furnish certificates as required under: Paragraph "QUALIFICATIONS".

1.6 WIRING DIAGRAMS

A.

Provide three complete sets of field wiring and straight line wiring
diagrams showing all electrical circuits in the hoistway, machine room
and fixtures and all required electrical field wiring connection

points. Install one set coated with an approved plastic sealer and
mounted in the elevator machine room as directed by the Resident
Engineer.

In the event field modifications are necessary during installation,
diagrams shall be revised to include all corrections made prior to and
during the final inspection. Corrected diagrams shall be delivered to
the Resident Engineer within 30 days of final acceptance.

Provide the following information relating to the specific type of

microprocessor controls installed:

1. Owner*"s information manual, containing job specific data on major
components, maintenance, and adjustment.

2. System logic description.

3. Complete wiring diagrams needed for field troubleshooting,
adjustment, repair and replacement of components. Diagrams shall be
base diagrams, containing all changes and additions made to the
equipment during the design and construction period.

4. Changes made during the warranty period shall be noted on the
drawings in adequate time to have the finalized drawings reproduced
for mounting in the machine room no later than six months prior to
the expiration of the warranty period.
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1.7 ADDITIONAL EQUIPMENT

A

Additional equipment required to operate the specified equipment
manufactured and supplied for this installation shall be furnished and
installed by the contractor. The cost of the equipment shall be
included in the base bid.

Special equipment not required by specification, which would improve
the operation, may be installed in conjunction with the specified
equipment by the contractor at his option at no additional cost to the
Government, provided prior approval is obtained from the Contracting
Officer’s Technical Representative.

1.8 TOOL CABINET

A

Provide a metal parts/tool cabinet, having two shelves and hinged
doors. Cabinet size shall be 48 in. high, 30 in. wide, and 18 in. deep.

1.9 PERFORMANCE STANDARDS

A

The elevators shall be capable of meeting the highest standards of the

industry and specifically the following:

1. Contract speed is high speed in either direction of travel with
rated capacity load in the elevator. Speed variation under all load
conditions, regardless of direction of travel, shall not vary more
than five (5) percent.

2. The controlled rate of change of acceleration and retardation of the
car shall not exceed 0.1G per second and the maximum acceleration
and retardation shall not exceed 0.2G per second.

3. Starting, stopping, and leveling shall be smooth and comfortable
without appreciable steps of acceleration and deceleration.

The door operator shall open the car door and hoistway door

simultaneously.IN addition,elevator doors shall be provided with a re-

opening device with device timing in compliance with ASME Al7.1 and
accessibility guidelines.

Pressure: Fluid system components shall be designed and factory tested

for 500 psi operating pressure.

Floor level stopping accuracy shall be within 3 mm (1/8 in.) above or

below the floor, regardless of load condition.

Noise and Vibration Isolation: All elevator equipment including their

supports and fastenings to the building, shall be mechanically and

electrically isolated from the building structure to minimize
objectionable noise and vibration transmission to car, building
structure, or adjacent occupied areas of building.

Sound Isolation: Noise level relating to elevator equipment operation

in machine room shall not exceed 80 dBA. All dBA readings shall be

taken three (3) feet off the floor and three (3) feet from equipment.

Airborne Noise: Measured noise level of elevator equipment during

operation shall not exceed 50 dBA in elevator lobbies and 60 dBA inside

car under any condition including door operation and car ventilation
exhaust blower on its highest speed.

1.10 WARRANTY

A

Submit all labor and materials furnished in connection with elevator
system and installation to terms of "Warranty of Construction™ articles
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of FAR clause 52.246-21. The one year Warranty shall commence after
final inspection, completion of performance test, and upon full
acceptance of the installation and shall concur with the guarantee
period of service.

During warranty period if a device is not functioning properly or in
accordance with specification requirements, or if in the opinion of the
Contracting Officer’s Technical Representative, excessive maintenance
and attention must be employed to keep device operational, device shall
be removed and a new device meeting all requirements shall be installed
as part of work until satisfactory operation of installation is
obtained. Period of warranty shall start anew for such parts from date
of completion of each new installation performed, in accordance with
foregoing requirements.

PART 2 - PRODUCTS
2.1 MATERIALS

A

Where stainless steel is specified, i1t shall be corrosion resisting
steel complying with Fed. Spec. QQ-S-766, Class 302 or 304, Condition A
with Number 4 finish on exposed surfaces. Stainless steel shall have
the grain of belting iIn the direction of the longest dimension and
surfaces shall be smooth and without waves. During installation all
stainless steel surfaces shall be protected with a suitable material.
Where cold rolled steel is specified, it shall be low-carbon steel
rolled to stretcher leveled standard flatness, complying with ASTM
A109.

2.2 MANUFACTURED PRODUCTS

A

Materials, devices and equipment furnished shall be of current
production by manufacturers regularly engaged in the manufacture of
such items. Items not meeting this requirement, but meet technical
specifications which can be established through reliable test reports
or physical examination of representative samples, will be considered.
When two or more devices of the same class of materials or equipment
are required, these units shall be products of one manufacturer.
Manufacturers of equipment assemblies which include components made by
others shall assume complete responsibility for the final assembled
unit.
1. Individual components of assembled units shall be products of the
same manufacturers.
2. Parts which are alike shall be the product of a single manufacturer.
3. Components shall be compatible with each other and with the total
assembly for the intended service.
Motor nameplates shall state manufacturers” name, rated horsepower,
speed, volts, amperes and other characteristics required by NEMA
Standards and shall be securely attached to the item of equipment in a
conspicuous location.
The elevator equipment, including controllers, door operators, and
supervisory system shall be non-proprietary, the product of
manufacturers of established reputation, provided such items are
capably engineered and produced under coordinated specifications to
ensure compatibility with the total operating system and the existing
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equipment to remain. Mixing of manufactures related to a single system
or group of components shall be identified in the submittals.

F. Where key operated switches are furnished in conjunction with any

component of this elevator installation, furnish four keys for each
individual switch or lock. Provide different key tumblers for different
switch and lock functions. Each and every key shall have a tag bearing
a stamped or etched legend identifying its purpose. Barrel key
switches are not acceptable, except where required by code.

IT the elevator equipment to be installed is not known to the Resident
Engineer, the Contractor shall submit drawings in triplicate for
approval to the Resident Engineer, Contracting Officer, and VA CFM
Elevator Engineer showing all details and demonstrate that the
equipment to be installed is in strict accordance with the
specifications.

2.3 CAPACITY, SIZE, SPEED, AND TRAVEL

A

Each direct-plunger elevator shall have the capacity to lift the live
load, including the weight of entire car and plunger, at the speed
specified in the following schedule:

ELEVATOR NUMBER 1 SCHEDULE

Rated Load - (1b) 4000
Contract Speed - (fpm) 110
Total Travel - m/s(fpm) 110
Number of Stops 3
Number of Openings 3

ELEVATOR NUMBER 2 SCHEDULE

Rated Load - (lb) 4000
Contract Speed - (fpm) 110
Total Travel -(fpm) 110
Number of Stops 3
Number of Openings 3

ELEVATOR NUMBER 3 SCHEDULE
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ELEVATOR NUMBER 3 SCHEDULE
Rated Load - (1b) 5000
Contract Speed - (fpm) 110
Total Travel - (fpm) 110
Number of Stops 3
Number of Openings 3

2.4 POWER SUPPLY

A

It shall be the electrical contractor®s responsibility to supply the

labor and materials for the installation of the following:

I. New feeders from the existing power panel I1CP2 power source
indicated on the drawings to each elevator controller. The power
source is rated at 208/120 VAC three phase four wire plus equipment
ground.

2. Each feeder circuit breaker shall include a Shunt Trip Coil for each
controller and be lockable in the “Off” position actuation of
removal of power to controllers prior to actuation of hoist way
sprinklers in the event of a machine room or hoist way fire
emergency

3. A Surge Protection device shall be provided at Panel IPC2 to
protect the elevator equipment.

4. A 120 VAC 20 ampere circuit shall be provided for each controller
for car fan and lights.

5. A 208V 1P 3W circuit shall be provided for oil tank heater shall be
provided to ensure that hydraulic lines run in the unheated crawl
space shall flow freely to and from the piston casing.

5. Fire Fighters interface signaling wiring for each car including that
required for fire fighters recall and illuminating the fire fighters
hat in each car.

Power for auxiliary operation of elevator as specified shall be

available from auxiliary power generator, including wiring connection

to the elevator control system from the emergency power system
automatic transfer switch that indicates when panel IPC2 is connected
to the emergency power source The elevator controllers shall be
programmed to operate the elevators on a one —at-a time basis under
emergency power conditions.

2.5 CONDUIT AND WIREWAY

A

Unless otherwise specified or approved, the electrical contractor shall
install electrical conductors to the controllers for final connections
at the controller to be made under the supervision of the elevator
contractor. Traveling cable connections from the controllers to the
cars shall be provided from the controllers to the cars in electrical
metallic tubing or metal wireways by the elevator contractor.
Electrical metallic tubing smaller than 1/2 inch electrical trade size
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shall not be used. The elevator contractor shall provide hinged
wireway (duct) iIn the hoist way and to the controller and between
similar apparatus in the elevator machine room. Fully protect self-
supporting connections, where approved, from abrasion or other
mechanical injury. Flexible metal conduit not less than 3/8 inch
electrical trade size may be used, not exceeding 18 inches in length
unsupported, for short connections between risers and limit switches,
interlocks, and for other applications permitted by NEC.

All conduits terminating in steel cabinets, junction boxes, wireways,
switch boxes, outlet boxes and similar locations shall have approved
insulation bushings. Install a steel lock nut under the bushings if
they are constructed completely of insulating materials. Protect the
conductors at ends of conduits not terminating in steel cabinets or
boxes by terminal Ffittings having an insulated opening for the
conductors.

EMT Ffittings using set screws or indentations as a means of attachment
shall not be used. All fittings shall be steel or malleable iron.
Connect motors or other items subject to movement, vibration or removal
to the conduit or EMT systems shall be made using Fflexible, steel
conduits.

2.6 CONDUCTORS

A

B.

C.

D.

E.

Unless otherwise specified, conductors, excluding the traveling cables,
shall be stranded or solid coated annealed copper in accordance with
Federal Specification J-C-30B for Type RHW or THW. Where 16 and 18 AWG
are permitted by NEC, single conductors or multiple conductor cables in
accordance with Federal Specification J-C-580 for Type TF may be used
provided the insulation of single conductor cable and outer jacket of
multiple conductor cable is flame retardant and moisture resistant.
Multiple conductor cable shall have color or number coding for each
conductor. Conductors for control boards shall be In accordance with
NEC. Joints or splices are not permitted in wiring except at outlets.
Tap connectors may be used in wireways provided they meet all UL
requirements.

Provide all necessary conduit and wiring between machine room and
hoistway.

All wiring must test free from short circuits or ground faults.
Insulation resistance between individual external conductors and
between conductors and ground shall be a minimum of one megohm.

Where size of conductors is not given, voltage and amperes shall not
exceed limits prescribed by NEC.

Provide equipment grounding. Ground the conduits, supports, controller
enclosure, motor, platform and car frame, and all other non-current
conducting metal enclosures for electrical equipment In accordance with
NEC. The ground wires shall be copper, green insulated and sized as
required by NEC. Bond the grounding wires to all junction boxes,
cabinets, and wire raceways.

Terminal connections for all conductors used for external wiring
between various items of elevator equipment shall be solderless
pressure wire connectors in accordance with Federal Specification W-S-
610. The Elevator Contractor may, at his option, make these terminal
connections on 10 gauge or smaller conductors with approved terminal
eyelets set on the conductor with a special setting tool, or with an
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approved pressure type terminal block. Terminal blocks using pierce-
through serrated washers are not acceptable.

2.7 TRAVELING CABLES

A

All conductors to the car shall consist of flexible traveling cables
conforming to the requirements of NEC. Traveling cables shall run from
the junction box on the car directly to the controller. Junction boxes
on the car shall be equipped with terminal blocks. Terminal blocks
having pressure wire connectors of the clamp type that meet UL 486A
requirements for stranded wire may be used in lieu of terminal eyelet
connections. Terminal blocks shall have permanent indelible identifying
numbers for each connection. Cables shall be securely anchored to avoid
strain on individual terminal connections. Flame and moisture resistant
outer covering must remain intact between junction boxes. Abrupt
bending, twisting and distortion of the cables shall not be permitted.
Provide spare conductors equal to 10 percent of the total number of
conductors furnished, but not less than 5 spare conductors in each
traveling cable.

Provide shielded wires for the auto dial telephone system within the
traveling cable.

IT traveling cables come into contact with the hoistway or elevator due
to sway or change in position, provide shields or pads to the elevator
and hoistway to prevent damage to the traveling cables.

Hardware cloth may be installed from the hoistway suspension point
downward to the elevator pit to prevent traveling cables from rubbing
or chafing. Hardware cloth shall be securely fastened and tensioned to
prevent buckling. Hardware cloth is not required when traveling cable
is hung against a flat wall.

2.8 CONTROLLER AND SUPERVISORY PANEL

A

Remove the existing elevator controller from the elevator machine room
and all associated control wiring from the controllers to the hoist way
and cars shall be disconnected, removed and disposed off site in their
entirety.

Provide a new hydraulic microprocessor programmable elevator controller
with Phase 1 and Phase Il Fire Fighter Service, Solid State Soft Start,
by Simplex or an approved equal. Provide all new control wiring for a
fully functional system.Reduced voltage or wye-delta type motor
controllers are not acceptable.

UL Labeled Controller: Mount all assemblies, power supplies, chassis
switches, and relays on a self-supporting steel frame. Completely
enclose the equipment and provide a means to control the temperature.
Solid state components shall be designed to operate between 32 to 104
degrees Fahrenheit, humidity non-condensing up to 85 percent.

All controller switches and relays shall have contacts of design and
material to insure maximum conductivity, long life and reliable
operation without overheating or excessive wear, and shall provide a
wiping action to prevent sticking due to fusion. Switches carrying
highly inductive currents shall be provided with arc shields or
SuUppressors.

Where time delay relays are used in the circuits, they shall be of
acceptable design, adjustable, reliable, and consistent such as
condenser timing or electronic timing circuits.
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F.

Properly identify each device on all panels by name, letter, or
standard symbol which shall be neatly stencil painted or decaled in an
indelible and legible manner. ldentification markings shall be
coordinated with identical markings used on wiring diagrams. The ampere
rating shall be marked adjacent to all fuse holders. All spare
conductors to controller and supervisory panel shall be neatly formed,
laced, and identified.

2.9 MICROPROCESSOR CONTROL SYSTEM

A

Provide a microprocessor based system with absolute position/speed
feedback encoded tape and electronic motor starter to control the pump
motor and signal functions iIn accordance with these specifications.
Across the line and wye-delta starters are not acceptable. Complete
details of the components and printed circuit boards, together with a
complete operational description, shall be submitted for approval.

1. All controllers shall be non-proprietary.

2. Proprietary tools shall not be necessary for adjusting, maintenance,
repair, and testing of equipment.

3. Controller manufacturer shall provide factory training, engineering
and technical support, including all manuals and wiring diagrams to
the VA Medical Center’s designated Elevator Maintenance Service
Provider.

4. Replacement parts shall be shipped overnight within 48 hours of an
order being received.

All controller assemblies shall provide smooth, step-less acceleration

and deceleration of the elevator, automatically and irrespective of the

load in the car. All control equipment shall be enclosed in a metal

cabinet with lockable, hinged door(s) and shall be provided with a

means of ventilation. All non-conducting metal parts in the machine

room shall be grounded in accordance with NEC. Cabinet shall be
securely attached to the building structure.

Circuit boards for the control of each and every elevator system;

dispatching, signals, door operation and special operation shall be

installed in a NEMA Type 1 General Purpose Enclosure. Circuit boards
shall be moisture resistant, non-corrosive, non-conductive, fabricated
of non-combustible material and adequate thickness to support the
components mounted thereon. Mounting racks shall be spaced to prevent
accidental contact between individual circuit boards and modules.

Modules shall be of the type that plug into pre-wired mounting racks.

Field wiring or alteration shall not be necessary in order to replace

defective modules.

Each device, module and fuse (with volt and ampere rating) shall be

identified by name, letter or standard symbol in an approved indelible

and legible manner on the device or panel. Coordinate identification
markings with identical markings on wiring diagrams.

The electrical connections between the printed circuit boards (modules)

and the circuit connectors incorporated in the mounting racks shall be

made through individual tabs which shall be an integral part of each
module. The tabs shall be nickel-gold plated or other approved metal
of equal electrical characteristics. Modules shall be keyed or notched
to prevent insertion of the modules in the inverted position.

Light emitting diodes (LED) shall be for visual monitoring of

individual modules.
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Components shall have interlocking circuits to assure fail-safe
operation and to prevent elevator movement should a component
malfunction.

Method of wire wrapping from point to point with connections on the
mounting racks shall be submitted for approval.

Field wiring changes required during construction shall be made only to
the mounting rack connection points and not to the individual module
circuitry or components. |IFf it Is necessary to alter individual
modules they shall be returned to the factory where design changes
shall be made and module design records changed so correct replacement
units will be available.

All logic symbols and circuitry designations shall be In accordance
with ASME and NEC Standards.

Solid state components shall be designed to operate within a
temperature range of 32 to 104 degrees Fahrenheit, humidity non-
condensing up to 85 percent.

Wiring connections for operating circuits and for external control
circuits shall be brought to terminal blocks mounted in an accessible
location within the controller cabinet. Terminal blocks using pierce
through serrated washers shall not be used.

2.10 AUXILIARY POWER OPERATION

A

B.

The control system for Elevators P3, P2 and P1 shall provide for the
operation of one car on a one-at-a-time basis on auxiliary power upon
failure of the normal power supply.

Auxiliary power supply, its starting means, transfer switch for
transfer of elevator supply from normal to auxiliary power, two pair of
conductors in a conduit from an auxiliary contact on the transfer
switch (open or close contacts as required by Controller Manufacturer)
to terminals in the group elevator controller and other related work
shall be provided by the Electrical Contractor.

Auxiliary equipment on elevator controllers, wiring between associated
elevator controllers and wiring between elevator controllers and remote
selector panel as required to permit the elevators to operate as
detailed, shall be provided by the Elevator Contractor.

Upon loss of normal power supply there shall be a delay before
transferring to auxiliary power of 10 seconds minimum to 45 seconds
maximum, the delay shall be accomplished through an adjustable timing
device. Following this adjustable delay the associated elevators shall
function as follows:

1. Selector switch, Automatic position:

a. Not more than one elevator at a time in each group shall be
automatically selected and returned to the main floor, at normal
speed, cycle its car and hoist way doors and shut down, with
""Door Open" button remaining operable.

b. As each elevator reaches the designated floor and shuts down,
another elevator shall start and return to the designated floor.

c. Elevators that have been manually removed from automatic service
and are on independent service, Fire service or medical emergency
shall receive an automatic return signal. Elevators on inspection
service or out of service shall not receive a signal.
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When an elevator is given a signal to return and it is unable to
start its movement to the designated floor within 30 seconds it
shall be by-passed. When an elevator is by-passed, another
elevator shall start and return.

This process shall continue until all elevators have returned to
the designated floor and shut down.

Any elevator or elevators by-passed on initial return signal
shall be signaled again.

When all cars in group have returned to designated floor, one
elevator at a time shall be designated for automatic operation.
Individual cars in each group shall restart at 5 second
intervals.

Selector switch, Manual operation:

a.

b.

Selector switch shall be mechanically and electrically
interlocked to prevent the selection of more than one elevator
from operating on auxiliary power.

The selector switch shall have positions marked with the number
of each elevator controlled. It shall also have a position marked
"Automatic'. When the selector switch is set to the automatic
position, the medical emergency service car, shall operate on
auxiliary power operation, or if none, the last car arriving at
the designated floor and be capable of functioning under all
design features.

Change in selection of elevators shall be by means of the
selection switch and shall occur only when the previous selected
elevator is stopped at the designated floor.

The selector switch shall be locked out of operation when the
system is in the normal mode of operation.

Locate the selector switch above the hall push button station at
the designated level in a NEMA 1B flush type enclosure furnished
with a brushed finish stainless steel hinged door and frame. The
door shall contain a tumbler type lock furnished with four keys.
The enclosure faceplate shall be identified "Auxiliary Power
Control' with 13 mm (1/2 in.) engraved letters filled with black
paint.

The inside of the selector panel shall be brushed finish stainless
steel with each device identified with 3 mm (1/8 in.) engraving
filled with black paint. The panel shall contain:

a.

Selector switches for selecting the elevators shall be toggle
type or rotary key switch.

Pilot lights to indicate normal mode of operation, auxiliary
power service available, and which elevator or elevators in each
group is connected to auxiliary service.

A lamp test circuit consisting of a momentary contact push button
to test all pilot lights in the circuit.

Provide a permanently mounted, easy to read, instruction plate
which shall include operating instructions for auxiliary power
service and instructions for lamp test circuits.

E. Prior to the return of normal power an adjustable timed circuit shall
be activated that will cause all cars to remain at a floor if already
there or stop and remain at the next floor if in flight. Actual
transfer of power from auxiliary power to normal building power shall
take place after all cars are stopped at a floor with their doors open.

F. Car lighting circuits shall be connected to the auxiliary power panel.
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2.11 GROUP SELECTIVE COLECTIVE AUTOMATIC OPERATION

A

Elevators _ P33 through _ P1, inclusive, shall have group automatic
operation and shall be capable of balancing service and providing
continuity of group operation with one or more cars removed from the
system.

Group supervisory computer control system shall govern the movement of

the individual cars in the group in a fully zoned system to provide the

maximum efficiency iIn serving the VA hospital traffic demands. The
system shall electronically calculate and continuously evaluate the
varying traffic demands and automatically change the method of
dispatching, and send cars to various floors of the hospital as
appropriate, to provide an effective response to the landing calls of
prevalent traffic. The system shall function to accommodate the
anticipated varying hospital traffic demand and be flexible so that it
can be modified to accommodate changes in traffic patterns.

1. Arrange the system to maintain movement of cars to satisfy all
traffic demands which occur throughout the day. The system shall
function on the basis of conditions as they exist at the present
time and not on conditions as measured in a preceding time period.

2. Any car, after satisfying all car calls and corridor calls in its
direction of travel, shall become available for immediate dispatch
to any floor where demand exists regardless of location or direction
of travel.

3. The system shall always dispatch an available car to the lower
dispatching terminal when no other car is parked or approaching this
floor.

4. Select cars for dispatch by a non-sequence selection system. The
system shall select from available cars and assign cars for loading.
Select cars in the order of arrival at the dispatching terminal.

Two-way dispatching shall function during periods of appreciable

traffic demand in both the up and down directions. Dispatch the cars up

or down as appropriate to respond to the prevailing traffic demand.

Each car shall answer unassigned landing calls ahead of it iIn its

direction of travel until all calls not subject to load bypass have

been answered. The method of dispatching shall include:

1. Dispatching the cars from predetermined zones consisting of an
approximate division of the floors served by the number of elevators
in the group unless the anticipated traffic demands should dictate
otherwise. A car, after responding to the last call in an unoccupied
zone, shall become the available car for that zone. Other cars that
become available shall be assigned to other zones. Available cars
shall respond immediately to a demand in their respective zones,
except an available car shall respond to a demand in an unoccupied
zone, or if the demand in a zone exceeds an adjustable predetermined
number, an additional available car shall be dispatched to that
zone.

2. Available cars at landings shall be assigned and dispatched to
answer service demands in a manner which shall provide equitable
service to all floors.

3. An available car without a demand for service shall park with its
doors closed.
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4. The dispatching method shall be flexible to provide efficient
service for two-way traffic that becomes predominant in either the
up or down direction.

Off-hour dispatching shall function when the traffic demands subside to

a degree of very light or inactive status. As the cars become inactive,

they shall park with doors closed in assigned zones or seek an

unoccupied zone. Station one car at the lobby floor with doors closed.

When a demand for service occurs, the car or cars in the zone of demand

shall be placed back in service automatically in order to satisfy the

demand.

Auxiliary Landing Call Operation: In the event of landing call button

circuit failure, elevators are to service each floor in both directions

in a predetermined pattern without registration of a call within
elevators. Provide illuminated signal in the group operation panel to
indicate that emergency dispatch operation is in effect. Restoration of
the landing call button system shall cause normal operation to resume.

Car lights and fan in the elevator shall not shut off when elevator is

idle. Arrange circuits so that power to lights and outlets on top and

bottom of car shall not be interrupted.

2.12 FIREFIGHTERS” SERVICE

A.
B.

Provide Firefighters” Service as per ASME Al7.1 Section 2.27.

Smoke Detectors:

1. Smoke detection devices that are designated for actuation of
Elevator Phase 1 "FIRE SERVICE" response in each elevator lobby, top
of hoistway, at pits, and machine room shall be provided under the
electrical specification.

a. Elevator lobby smoke detectors shall activate all elevators.

b. Elevator lobby smoke detectors, top of hoist way smoke detectors,
pit smoke detectors shall activate fire recall and the top of
hoistway motorized vent.

c. Machine room smoke detectors shall activate fire recall for all
cars.

d. Existing hoist way ventilation shall be replaced by others.

2.13 MEDICAL EMERGENCY SERVICE

A

Provisions shall be made for calling elevator P1, P2, and P3 on
“Medical Emergency” operating independently from the dispatch signals
and landing call signals. Provide a two-position, key-operated,
momentary contact, spring return switch at each floor.

Install key switch in the floor landing push button fixture above the
push buttons.

Landing key switches shall be momentary pressure-spring return to "OFF"
position. Provide a call registered light indicator adjacent to key
switch. The landing key switch and the "Medical Emergency" key switch
in the car shall not be operable by keys used for any other purpose in
the hospital.

When switch is activated at any floor, the call register light
indicator shall illuminate at that floor only, and the elevator
supervisory control system shall instantly select the nearest available
elevator in service to respond to the medical emergency call.
Immediately upon selection, all car calls within that car shall be
cancelled. Transfer any landing calls which had previously been
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assigned that car to another car. If the selected car is traveling away
from the medical emergency call, it shall slow down and stop at the
nearest floor, maintain closed doors, reverse direction and proceed
nonstop to the medical emergency call floor. If the selected car is
traveling toward the medical emergency call floor, it shall proceed to
that floor nonstop. If at the time of selection it is slowing down for

a stop, the car shall stop, maintain doors closed, and start

immediately toward the medical emergency floor.

Arriving at the medical emergency floor, the car shall remain with

doors open for 30 seconds. After this interval has expired and the car

has not been placed on medical emergency operation from within the car,
the car shall automatically return to normal service.

1. Locate a “Medical Emergency” key switch in the upper section of each
main car operating panel for selecting medical emergency service.
Activation of the key switch will allow the car to accept a car call
for any floor, close doors, and proceed nonstop to the floor
desired. The return of the key switch to normal position will
restore the car to normal service. The key shall be removable only
in the off position.

Any car in the group which is in group service may be selected.

Additional medical emergency calls, as they are registered in the

system, shall cause additional cars to respond as described below,

always on the basis of one medical emergency call per car.

Provide an LED illuminated indicator light next to the Medical

Emergency key switch the same size as the Fire Service indicator. In

the center of the rear cab panel provide a back lighted "MEDICAL

EMERGENCY*™ LED illuminated display that shall flash on and off

continuously when the car is assigned to this operation and until it is

restored to normal service. "MEDICAL EMERGENCY"™ indicator shall be a

photographic negative type 72 in. to center above the floor, 6 in. wide

X 3 in.) high, with 1/2 in. high letters legible only when illuminated.

All of the key switches in the "Medical Emergency” system for each and

every elevator shall operate from the same key. The medical emergency

call service key shall not operate any other key switch in the elevator
system, nor shall any other key required by the elevator system be able
to operate the medical emergency call service switches.

Should all the cars be operating on “Independent Service”, the medical

emergency service indicator lights in the car operating panel and rear

wall shall be illuminated, buzzer shall sound, and the “Audio Voice”
system shall direct the attendant to return the car to automatic
operation.

Should all the cars be out of service and unable to answer medical

emergency calls, the call register light shall not illuminate.

Each switch faceplate shall have legible indelible legends engraved or

etched to indicate its identity and positions. All letters in

faceplates shall be 6 mm (1/74 in.) high, filled with black paint.

When Phase 1 fire recall is activated it shall over-ride elevators on

medical emergency service and return them to the main or alternate fire

service recall floor. When the fire emergency floor has been identified

the attendants may complete their medical emergency run on Phase 11

firefighters” operation if life safety is not affected.

Provide four keys for each “Medical Emergency” key cylinder furnished.
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2.15 PUMP UNIT ASSEMBLY

A

G.

Completely integrate the pump unit for the control of the elevator and
self-contain in a unit fabricated of structural steel. The unit shall
consist of a hydraulic fluid pump driven by an induction motor together
with oil control valves, piping, etc. Enclose unit on four open sides
of the power unit frame with not less than 16 gauge steel removable
panel sections. Provide a minimum 2 in. air space between the top of
the panels and bottom of tank. Line panels on the interior side with
one-inch rigid acoustical insulation board.

Control valves shall be electronically controlled located adjacent to
the cylinder heads. Hydraulic Fluid flow shall be controlled to insure
speed variation of not more than five percent under all load
conditions.

Hydraulic system working pressure shall not exceed 500 psi under any
load condition.

Pump shall be positive displacement, rotary screw type, specifically
designed for hydraulic elevator service, having a steady discharge
without pulsation to give smooth and quiet operation. Pump output shall
be capable of lifting elevator car with rated capacity, with a speed
variation of no more than five percent between no load and full load.
Pump shall operate under flooded suction in an accurately machined case
with the clearance required to assure maximum efficiency. Hydraulic
fluid by-pass shall discharge directly into storage tank.

Motor shall be squirrel-cage, drip proof, ball bearing, and induction
type, with a synchronous speed not in excess of 1800 RPM. Design motor
specifically for elevator service, not to exceed nameplate full load
current by more than 10% and be continuously rated 120 starts per hour
without exceeding a rise of 40 degrees C. Include closed transition SCR
soft start.

Connect motor and pump with multiple V-belt. Size belts and sheaves for
duty involved and design to prevent any metallic contact between motor
and pump shaft. Provide isolation units of rubber in shear to prevent
transmission of pump and motor vibration to the building. Install
expanded metal sheave guard that can be easily removed for servicing
and inspection.

Hydraulic equipment may be installed within the oil storage tank if
applicable for elevator size, speed, and duty rating. ]\

2.16 HYDRAULIC SYSTEM

A.

Construct the storage tank of sheet steel, welded construction, and a
steel cover with suitable means for filling, a minimum one-inch
protected vent opening, an overflow connection, and a valve drain
connection. Tank shall act as a storage tank only, and sized to pass
through machine room door as shown on drawings. Provide marked gauge to
monitor hydraulic fluid level. Tank shall be of capacity to hold volume
of hydraulic fluid required to lift elevator to top terminal landing,
plus a reserve of not less than ten gallons. Provide a baffle in the
bottom of the tank to prevent entry of any sediment or foreign
particles into hydraulic system. Baffle shall also minimize aeration of
hydraulic fluid. Permissible minimum hydraulic fluid level shall be
clearly indicated. Hydraulic fluid shall be of good grade to assure
free flow when cool, and have minimum flash point of 400 degrees F.
Provide initial supply of hydraulic fluid for operation of elevator.
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Thermostatically control the viscosity of the hydraulic fluid.

Maintain the fluid temperature in the reservoir, pump and valves at a
constant operating viscosity. Hydraulic piping shall be run under the
first floor level in an unheated crawlspace. Provide oil tank reservoir
heaters to prevent restricted flow.

Provide a data plate on the tank framing indicating the characteristics
of the hydraulic fluid used.

Furnish and install connections between the storage tank, pump,

muffler, operating valves, and cylinder complete with necessary valves,

pipe supports, and fittings. All connections between the discharge side
of the pump, check valve, muffler, cylinder, lowering valves shall be
of schedule 40 steel with threaded, flanged, or welded mechanical
couplings. Size of pipe and couplings between cylinder and pumping unit
shall be such that fluid pressure loss is limited to 10 percent.

Do not subject valves, piping, and fittings to working pressure greater

than those recommended by the manufacturer.

Support all horizontal piping. Place hangers or supports within 12 in.

on each side of every change of direction of pipe line and space

supports not over 10 ft apart. Secure vertical runs properly with iron
clamps at sufficiently close intervals to carry weight of pipe and
contents. Provide supports under pipe to floor.

1. Provide all piping from machine room to hoistway, including
necessary supports or hangers. If remote piping is underground or in
damp inaccessible areas, install hydraulic piping thru PVC sleeve
pipe.

Install pipe sleeves where pipes pass through walls or floors. Set

sleeves during construction. After installation of piping, equip the

sleeves with snug fitting inner liner of either glass or mineral wool
insulation.

Install blowout-proof, non-hammering, oil-hydraulic muffler in the

hydraulic fluid supply pressure line near power unit in machine room.

Design muffler to reduce to a minimum any pulsation or noises that may

be transmitted through the hydraulic fluid into the hoistway.

Arrange control valves to operate so hydraulic fluid flow will be

controlled in positive and gradual manner to insure smooth starting and

stopping of elevator.

Provide safety check valve between cylinder and pump connection which

will hold elevator with specified load at any point when pump stops or

pressure drops below minimum operating levels.

Provide an automatic shut-off valve in the oil supply line at the

cylinder inlet. Weld pipe protruding from cylinder at inlet and thread

to receive shut-off valve. Activate the automatic shut-off valve when
there is more than a ten percent increase in high speed in the down
direction. When activated, this device shall immediately stop the
descent of the elevator, and hold the elevator until it is lowered by
use of the manual lowering feature of the valve. Arrange the manual
lowering feature of the automatic shut-off valve to limit the maximum
descending speed of the elevator to 15 fpm. The exposed adjustments of
the automatic shut-off valve shall have their means of adjustment
sealed after being set to their correct position.

Provide external tank shut-off valve to isolate hydraulic fluid during

maintenance operations.
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Provide all pump relief and other auxiliary valves to comply with the
requirements of the ASME Al17.1 Section 3.19 and to insure smooth, safe,
and satisfactory operation of elevator.

Furnish and adjust by-pass and relief valve in accordance with ASME
Al7.1 Rule 3.19.4.2.

Install check valve to hold the elevator car with rated load at any
point when the pump stops.

Provide shut-off valves in the pit near the cylinder and in the machine
room capable of withstanding 150 percent of design operating pressure.
Each manual valve shall have an attached handle.

Conveniently locate the manual lowering valve, easily accessible, and
properly identified with a red arrow and not concealed within the
storage tank. Mark the operating handle in red.

Provide a low oil control feature which shall shut off the motor and
pump and return the elevator to the lowest landing. Upon reaching the
lowest landing, doors will open automatically allowing passengers to
leave the car. Then doors shall close. All control buttons, except the
door open button, shall be made ineffective.

Provide oil-tight drip pan for assembled pumping unit, including
storage tank. Pan shall be not less than 16 gauge sheet steel, with
one-inch sides.

The entire hydraulic system, including muffler, shall be tested to
withstand a pressure equal to twice the calculated working pressure.
Submit certification that test has been performed.

2.17 HYDRAULIC PLUNGER ASSEMBLY

A

Design cylinder and plunger in accordance with ASME A17.1. It shall be
of sufficient size to lift gross load the height specified. Coordinate
cylinder and plunger assembly with the existing equipment to remain.
Factory test the assembly at a pressure equal to twice the calculated
working pressure, for strength and to insure freedom from leakage.
Provide bottom of cylinder head with internal guide bearing and top of
cylinder head with removable packing gland. Packing gland shall permit
ready replacement of packing. Victaulic type packing gland head will
not be permitted.
1. Provide a bleeder valve located below the cylinder flange to release
air or other gases from the system.
2. Equip cylinder with drip ring below the packing gland to collect
leakage of hydraulic fluid.
3. Bolt the cylinder mounting brackets to continuous footing channels
that also support the rails and buffers.
Install a flexible tubing scavenger line with an electrically operated
pump between the piston drip ring and oil storage tank. Scavenger line,
pump and strainers shall operate independently of hydraulic fluid
pressure. Equip scavenger pump with a water float designed to prevent
operation of the pump should the pit flood and designed to be manually
reset. Strap the pump and reservoir to the pit channels.
Plunger shall be heavy seamless steel tubing, turned smooth and true to
within plus or minus .38 mm (0.015 in.) tolerance and no diameter
change greater than .07 mm (0.003in.) per-inch of length. Grind the
plunger surface to a fine polish finish, 12 micro-inches or finer.
Where plunger is multi-piece construction, machine the joints to assure
perfectly matching surfaces. No tool marks shall be visible.
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D.

1. Secure plunger to underside of platform supporting beams with
fastenings capable of supporting four times the weight of the
plunger. The platen plate shall incorporate piston car vibration
isolator as herein specified.

2. Provide a stop ring welded or screwed to the bottom of plunger that
shall prevent the plunger from leaving its cylinder.

3. Isolate plunger head from the platen plate to prevent corrosion or
electrolysis.

4. Carefully protect plunger and replace if gouged, nicked or scored.

Before installation, clean entire cylinder wall of all traces of oil,

grease, moisture, dirt and scale.

2.18 HYDRAULIC CYLINDER CASING

A

D.

The casing shall be iron or steel not less than 0.375-inch thick, at
least 6 in. larger in diameter than the cylinder. The Elevator
Contractor shall demonstrate to the Resident Engineer that the casing
has been accurately set, positioned, and plumbed to accept the plunger
assembly. Close the bottom with a minimum of 6 in. of concrete.
Provide PVC casing liner to fit inside steel casing. Fabricate from
schedule 80 PVC pipe with watertight bottom and a top flange gasket to
seal plunger flange and form a complete, watertight, electrically non-
conductive encasement of the entire unit.

Modify well hole, if required, to accommodate casing. Redrill the well
hole if necessary. Provide watertight joint between the casing and the
pit floor at bottom of pit.

Remove all dirt and debris from the project site.

2.19 CAR BUFFERS

A

Provide a minimum of two spring buffers for each elevator that meets
the requirements of ASME Al17.1 Section 3.22. Securely fasten buffers
and supports to the pit channels and in the alignment with striker
plates on elevator. Ever installed buffer shall have a permanently
attached metal plate indicating its stroke and load rating. Buffer
anchorage shall not puncture pit waterproofing.

Design and install buffers to provide minimum car runby required by
ASME A17.1 Rule 3.4.2.

Furnish pipe stanchions and struts as required to properly support the
buffer.

2.22 NORMAL AND FINAL TERMINAL STOPPING DEVICES

A

B.

C.

Normal and final terminal stopping devices shall conform to ASME Al17.1

Section 2.25.

Mount terminal slowdown switches and direction limit switches on the

elevator or in hoistway to reduce speed and bring car to an automatic

stop at the terminal landings.

1. Switches shall function with any load up to and including 100
percent of rated elevator capacity at any speed obtained in normal
operation.

2. Switches, when opened, shall permit operation of elevator in reverse
direction of travel.

Mount final terminal stopping switches in the hoistway.
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D.

1. Switches shall be positively opened should the car travel beyond the
terminal direction limit switches.

2. Switches shall be independent of other stopping devices.

3. Switches, when opened, shall remove power from pump motor and
control valves preventing operation of car in either direction.

After final stopping switches have been adjusted, through bolt switches

to guide rail.

2.25 TOP-OF-CAR OPERATING DEVICE

A

B.

C.

Provide a cartop operating device that meets the requirements of ASME
Al7.1 Section 2.26.

The device shall be activated by a toggle switch mounted in the device.
The switch shall be clearly marked "INSPECTION" and ""NORMAL"™ on the
faceplate, with 1/74 in. letters.

Movement of the elevator shall be accomplished by the continuous
pressure on a direction button and a safety button.

Provide an emergency stop toggle type switch.

Provide permanent identification for the operation of all components in
the device.

The device shall be permanently attached to the elevator crosshead on
the side of the elevator nearest to the hoistway doors used for
accessing the top of the car.

2.26 CAR LEVELING DEVICE

A

B.

C.

Car shall be equipped with a two-way leveling device to automatically
bring the car to within 1/8 in. of exact level with the landing for
which a stop is initiated regardless of load in car or direction.

IT the car stops short or travels beyond the floor, the leveling
device, within its zone shall automatically correct this condition and
maintain the car within 1/8 in. of level with the floor landing
regardless of the load carried.

Provide encoded steel tape, steel tape with magnets or steel vanes with
magnetic switches. Submit design for approval.

2.27 EMERGENCY STOP SWITCHES

A

B.

Provide an emergency stop switch for each top-of-car device, pit,
machine spaces, service panel and firefighters” control panel inside
the elevator. Mount two (2) stop switches in each pit adjacent to pit
access door, at top of the pit ladder 48 in. above the bottom landing
sill and 48 in. above the pit floor adjacent to the pit ladder and
across the other side of the pit.

Each stop switch shall be red in color and shall have "'STOP"™ and ""RUN"
positions legibly and indelibly identified.

2.28 MAIN CAR OPERATING PANEL

A

Provide a new elevator car station with the following features by
G.A.L. Manufacturing or an approved equal: I1lluminated floor buttons
marked (1-2-3); Door Open, Door Close, Call Cancel, (Fire Service use
only) and Alarm Bell Buttons; Keyed independent Service Switch, Keyed
Fire Service Switch and Jewel; Keyed Inspection/Access Switch; Keyed
Fan and Light Switch; Keyed Emergency Stop Switch; Digital Position
Indicator; Certificate Card Holder; Handicap Markings with Braille;
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Emergency Lighting; and Hands Free Auto Dial Phone. Door timing shall
meet applicable ADA and MAAB standards. Provide all modifications to
existing equipment for fully functional and integrated systems.

Locate the main car operating panel in the car enclosure where the

existing panel was removed. Modify the existing opening for the new

panel as required. The new panel shall completely cover the opening in
the existing car wall. The top floor car call push button shall not be
more than 48 in. above the finished floor. Car call push buttons and
indicator lights shall be round with a minimum diameter of 1 in. LED
white light illuminated.

One piece front faceplate, with edges beveled 15 degrees, shall have

the firefighters” service panel recessed into the upper section and the

service operation panel recessed into the lower section, fitted with
hinged doors. Doors shall have concealed hinges, be in the same front
plane as the faceplate and fitted with cylinder type key operated
locks. Secure the faceplate with stainless steel tamperproof screws.

All terminology on the main car operating panel shall be raised or

engraved. Use 1/4 in. letters to identify all devices in upper section

of the main car operating panel. The handicapped markings with
contrasting background shall be recessed .030 inch in the faceplate,
square or rectangular in shape, with the finished face of the 1/2 in.
numerals and markings flush with the faceplates. Surface mounted
plates are not acceptable.

The upper section shall contain the following items in order listed

from top to bottom:

1. Engrave elevator number, 1 in. high with black paint for contrast.

2. Engrave capacity plate information with black paint for contrast
with freight loading class and number of passengers allowed.

3. Emergency car lighting system consisting of a rechargeable battery,
charger, controls, and LED illuminated light fixture. The system
shall automatically provide emergency light in the car upon failure
or interruption of the normal car lighting service, and function
irrespective of the position of the light control switch in the car.
The system shall be capable of maintaining a minimum illumination of
1.0 foot-candle when measured 48 in. above the car floor and
approximately 12 in. in front of the car operating panel, for not
less than four hours.

4_ LED illuminated digital car position indicator with direction
arrows. Digital display floor numbers and direction arrows shall be
a minimum of 2 in. high.

5. Firefighters” Emergency Operation Panel shall conform to the
requirements of ASME Al7.1 Section 2.27. Firefighters” Panel shall
be 66 In. minimum to 72 in. maximum to the top of the panel above
finished floor.

6. Firefighters” Emergency Indicator Light shall be round with a
minimum diameter of 1 in.

7. Medical Emergency switch marked “MEDICAL EMERGENCY” with two
positions labeled “ON” and “OFF” and Medical Emergency Indicator
Light located next to the key switch shall be round with a minimum
diameter of 1 in. Instruction for Medical Emergency operation shall
be engraved below the key switch and light.

8. Independent Service switch, see Section 2.30 for detailed
description.
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10.

11.

12.

13.

14.

Provide a Door Hold button on the faceplate next to the independent
service key switch. It shall have “DOOR HOLD” indelibly marked on
the button. Button shall light when activated. When activated, the
door shall stay open for a maximum of one minute. To override door
hold timer, push a car call button or door close button. Door Hold
button is not ADA required and Braille is not needed.

Complete set of round car call push buttons, minimum diameter of 1
in., and LED white light illuminated, corresponding to the floors
served. Car call buttons shall be legibly and indelibly identified
by a floor number and/or letter not less than 1/2 in. high in the
face of the call button. Stack buttons in a single vertical column
for low rise buildings up to six floors with front openings only.
Door Open and Door Close buttons shall be located below the car call
buttons. They shall have “OPEN” and “CLOSE” legibly and indelibly
identified by letters in the face of the respective button. The Door
Open button shall be located closest to the door jamb as required by
ADA.

Red Emergency Alarm button that shall be located below the car
operating buttons. Mount the emergency alarm button not lower than
35 in. above the finished floor. It shall be connected to audible
signaling devices as required by A17.1 Rule 2.27.1.2. Provide
audible signaling devices including the necessary wiring.

Emergency Help push button shall activate two way communications by
Auto Dial telephone system as required by ASME A17.1 Rule
2.27.1.1.3. Help button shall be LED white light illuminated and
flash when call is acknowledged. Legibly and indelibly label the
button “HELP” in the face of the button with 12 mm (1/2 in.) high
letters.

Provide a corresponding Braille plate on the left side of each
button. The handicapped markings with contrasting background shall
be recessed .030 inch in the faceplate, square or rectangular in
shape, with the finished face of the 1/2 in. numerals and markings
Fflush with the faceplates. Surface mounted plates are not
acceptable.

E. The service operation panel, in the lower section shall contain the
following items:

1.

Light switch labeled “LIGHTS” for controlling interior car lighting
with its two positions marked “ON” and “OFF”.

Inspection switch that will disconnect normal operation and activate
hoistway access switches at terminal landings. Switch shall be
labeled “INSPECTION” with its two positions marked “ON” and “OFF”.
Three position switch labeled “FAN” with its positions marked
“HIGH”, “LOW” and “OFF” for controlling car ventilating blower.

Two position, spring return, toggle switch or push button to test
the emergency light and alarm device. It shall be labeled “TEST
EMERGENCY LIGHT AND ALARM”.

Two position emergency stop switch, when operated, shall interrupt
power supply and stop the elevator independently of regular
operating devices. Emergency stop switch shall be marked “PULL TO
STOP” and “PUSH TO RUN”.
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2.29 AUXILIARY CAR OPERATING PANEL

A. Provide an auxiliary car operating panel in the side wall of the
elevator between the handrails immediately adjacent to the front
entrance. The auxiliary car operating panel shall contain only those
controls essential to passenger (public) operation. The auxiliary car
operating panel faceplate shall match the main car operating panel
faceplate in material and general design. Secure the faceplate with
stainless steel tamperproof screws.

1. Mount door '"OPEN" and door ''CLOSE"™ buttons closest the door jamb and
mount the red alarm button no lower than 35 in. above the finished
floor. The Door Open button shall be located closest to the door
jJamb as required by ADA.

2. Complete set of round car call push buttons, minimum diameter 1 in._,
and LED white light illuminated, corresponding to the floors served.
Car call button shall be legibly and indelibly identified by a floor
number and/or letter not less than 1/2 in. high in the face of the
call button corresponding to the numbers of the main car operating
buttons. Install buttons horizontally for side mounted panel.

3. Cross-connect all buttons in the auxiliary car operating panels to
their corresponding buttons in the main car operating panel.
Registration of a car call shall cause the corresponding button to
illuminate in the main and auxiliary car operating panel.

4_ Emergency Help push button shall activate two way communications by
Auto Dial telephone system as required by ASME A17.1 Rule
2.27.1.1.3. Help button shall be LED white light illuminated and
flash when call is acknowledged. Legibly and indelibly label the
button “HELP” in the face of the button with 1/2 in. high letters.
Install emergency telephone system in the auxiliary car operating
panel.

5. Provide a corresponding Braille plate on the left side of each
button. The handicapped markings with contrasting background shall
be recessed .030 inch in the faceplate, square or rectangular in
shape, with the finished face of the 1/2 in. numerals and markings
flush with the faceplates. Surface mounted plates are not
acceptable.

2.30 INDEPENDENT SERVICE

A. Provide a legibly and indelibly labeled "INDEPENDENT SERVICE", two-
position key operated switch on the face of the main car operating
panel that shall have its positions marked "ON" and "OFF". When the
switch is in the "ON" position, the car shall respond only to calls
registered on its car dispatch buttons and shall bypass all calls
registered on landing push buttons. The car shall start when a car call
is registered, car call button or door close button is pressed, car and
hoistway doors are closed, and interlock circuits are made. When switch
is returned to "OFF" position, normal service shall be resumed.

2.31 CAR POSITION INDICATOR

A. Provide an alpha-numeric digital car position indicator in the main car
operating panel, consisting of numerals and arrows not less than 50 mm
(2 in.) high, to indicate position of car and direction of car travel.
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Locate position indicator at the top of the main car operating panel,
illuminated by light emitting diodes.

2.32 AUDIO VOICE SYSTEM

A

Provide digitized audio voice system activated by stopping at a floor.
Audio voice shall announce floor designations, direction of travel, and
special announcements. The voice announcement system shall be a natural
sounding human voice that receives messages and shall comply with ADA
requirements for audible car position indicators. The voice announcer
shall have two separate volume controls, one for the floor designations
and direction of travel, and another for special announcements. The
voice announcer shall have a full range loud speaker, located on top of
the cab. The audio voice unit shall contain the number of ports
necessary to accommodate the number of floors, direction messages, and
special announcements. Install voice announcer per manufacturer’s
recommendations and instructions. The voice announcer units shall be
the product of a manufacturer of established reputation. Provide
manufacturer literature and list of voice messages.

1. Fire Service Message

2. Medical Emergency Service Message

3. “Please do not block doors.”

4. Provide special messages as directed by Resident Engineer.

2.33 AUTO DIAL TELEPHONE SYSTEM

A.
B.

Furnish and install a complete ADA compliant intercommunication system.
Provide a two-way communication device in the car with automatic
dialing, tracking and recall features with shielded wiring to car
controller in machine room. Provide dialer with automatic rollover
capability with minimum two numbers.

“HELP”” button shall illuminate and flash when call is acknowledged.
Button shall match floor push button design.

Provide “HELP” button tactile symbol engraved signage and Braille
adjacent to button mounted integral with car operating panels.

The auto dial system shall be located in the auxiliary car operating
panel. The speaker and unit shall be mounted on the backside of the
perforated stainless steel plate cover.

Each elevator shall be programmed with a number to the local fire
department.

IT the operator ends the call, the phone shall be able to redial
immediately.

2.34 CORRIDOR CALL STATION FACEPLATES

A

B

Remove existing corridor call stations on each landing level and
replace with a new corridor call stations on each level.

Fabricate faceplates for elevator operating and signal devices from not
less than 1/8 in. thick flat stainless steel with all edges beveled 15
degrees. Install all faceplates flush with surface on which they are
mounted.

Corridor call station faceplates shall be at least 5 in. wide by 12 in.
high. The centerline of the landing push buttons shall be 42 in. above
the corridor floor.
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Elevator Corridor Call Station Pictograph with arrows indicating the
travel direction shall be engraved in the faceplate.

Fasten all car and corridor operating device and signal device
faceplates with stainless steel tamperproof screws.

Design corridor push button faceplates so that pressure on push buttons
shall be independent of pressure on push button contacts.

Engraved legends in faceplates shall have lettering 1/4 in. high filled
with black paint.

Provide a corresponding Braille plate on the left side of each button.
The handicapped markings with contrasting background shall be recessed
.030 inch iIn the faceplate, square or rectangular in shape, with the
finished face of the 1/2 in. numerals and markings flush with the
faceplates. Surface mounted plates are not acceptable.

2.35 CORRIDOR CALL STATIONS

A.
B.

Provide landing call buttons located as shown on contract drawings.
Fixtures for intermediate landings shall contain "UP" and "DOWN"
buttons. Fixtures for terminal landings shall contain a single "UP" or
""DOWN" button.

Each button shall contain an integral registration LED white light
which shall illuminate upon registration of a call and shall extinguish
when that call is answered.

The direction of each button shall be legibly and indelibly identified
by arrows not less than 1/2 in. high in the face of each button.
Landing push buttons shall not re-open the doors while the car and
hoistway doors are closing at that floor, the call shall be registered
for the next available elevator. Calls registered shall be canceled if
closing doors are re-opened by means of ""DOOR OPEN'" button or infrared
curtain unit.

2.36 CORRIDOR LANTERN/POSITION INDICATOR

A

Provide each car with combination corridor lantern/position indicator
digital display mounted over the hoistway entrances at each and every
floor. Provide each terminal landing with "UP"™ or "DOWN", minimum 2 1/2
in. high digital arrow lanterns and each intermediate landing with "UP"
and "DOWN"™ digital arrow lanterns. Each lens shall be LED illuminated
of proper intensity, so shielded to illuminate individual lens only.
The lenses in each lantern shall be illuminated green to indicate "UP"
travel and red to indicate "DOWN" travel. Lanterns shall signal in
advance of car arrival at the landing indicating the direction of
travel whether or not corridor button has been operated at that floor.
Hall calls shall receive immediate assignment to individual cars and
hall lantern shall sound and illuminate. Corridor lanterns shall not be
illuminated when a car passes a floor without stopping. Each lantern
shall be equipped with a clearly audible electronic chime which shall
sound once for "UPWARD"™ bound car and twice for "DOWNWARD' bound car.
Audible signal shall not sound when a car passes the floor without
stopping. Provide adjustable sound level on audible signal. Car riding
lanterns are not acceptable.

Provide alpha-numeric digital position indicators directly over
hoistway landing entranceways between the arrival lanterns at each and
every floor. Indicator faceplate shall be stainless steel. Numerals
shall be not less than 2 in. high with direction arrows. Cover plates
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shall be readily removable for re-lamping. The appropriate direction
arrow shall be illuminated during entire travel of car in corresponding
direction.

Provide LED illumination in each compartment to indicate the position
and direction the car is traveling by illuminating the proper alpha-
numeric symbol. When the car is standing at a landing without direction
established, arrows shall not be illuminated.

2.37 HOISTWAY ACCESS SWITCHES

A

Provide hoistway access switches for elevator at top terminal landing
to permit access to top of car, and at bottom terminal landing to
permit access to pit. Exposed portions of each access switch or its
faceplate shall have legible, indelible legends to indicate "UP",
"DOWN', and "OFF'" positions. Submit design and location of access
switches for approval. Each access switch shall be a constant pressure
cylinder type lock having not less than five pins or five stainless
steel disc combination with key removable only when switch is in the
"OFF" position. Lock shall not be operable by any other key which will
operate any other lock or device used for any other purpose in the VA
Medical Center. When the car is moved down from the top terminal
landing, limit the zone of travel to a distance not greater than the
top of the crosshead level with the top floor.

Provide emergency access for all hoistway entrances, keyways for
passenger and service elevators and locked door release system (key
access) for freight elevators.

2.42 CAR ENCLOSURE: PASSENGER/SERVICE ELEVATORS

A.
B.

Car enclosure shall have a height inside the cab of 8 ft, minimum.
Provide a hinged top emergency exit cover. Exit shall be unobstructed
when open and shall have mechanical stops on the cover. Provide a code
approved exit switch to prevent operation of the elevator when the
emergency exit is open.
Provide duplex, GFCI protected type receptacle in car. Locate flush-
mounted receptacle on the centerline of the main car operating panel, 6
in. above the car floor.
Lighting for passenger elevators:
1. Provide fluorescent or LED illuminated recessed car light fixtures
centered in each ceiling panel.
Provide a blower unit arranged to exhaust through an opening in the
canopy. Provide a stainless or chrome plated fan grill around the
opening. Provide 2-speed fan, capable of rated free delivery air
displacement of approximately 380 and 700 cfm at respective speeds.
Mount fan on top of car with rubber isolation to prevent transmission
of vibration to car structure. Provide screening over intake and
exhaust end of blower. Provide a 3-position switch to control the unit
in service panel.
Remove existing plastic laminate wall Ffinish above the existing
stainless steel wainscot and install new plastic laminate wall finish.
Plastic laminate shall have anti-microbial treatment as manufactured by
Wilsonart, Nevamar or an approved equal. New plastic laminate shall be
a cherry wood grain design.
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M.

Remove existing vinyl composition tile flooring and install new vinyl
composition tile. Vinyl composition tile shall meet ASTM F 1066.
Adhesive for vinyl composition floor tile shall be as recommended by
the manufacturer. The color of the new vinyl composition floor tile
shall be black with subtle color flecks or variations.

2.43 POWER DOOR OPERATORS

Al

Remove the existing elevator car and landing doors, door operators, and
door safety edges and all associated control wiring at each door
opening and provide new car and landing doors, door operators,
interlocks, door safety edge and all associated control wiring. The
new door safety edge shall have a new photoelectric eye monitoring and
3-D capability.

Provide a high-speed heavy duty door operator to automatically open the

car and hoistway doors simultaneously when the car is level with the

floor, and automatically close the doors simultaneously at the
expiration of the door-open time. Provide solid-state door control with
closed loop circuitry to constantly monitor and automatically adjust
door operation based upon velocity, position, and motor current. Motor
shall be of the high-internal resistance type, capable of withstanding
high currents resulting from stall without damage to the motor. The
door operator shall be capable of opening a car door and hoistway door
simultaneously, at a speed of 2.5 ft per second. The closing speed of
the doors shall be 1 ft per second. A reversal of direction of the
doors from the closing to opening operation, whether initiated by
obstruction of the infrared curtain or the door "OPEN" button, shall be
accomplished within 1.5 in. maximum of door movement. Emphasis is
placed on obtaining quiet interlock and door operation; smooth, fast,
dynamic braking for door reversals, stopping of the door reversal, and
stopping of the doors at extremes of travel. Construct all levers and
drive arms operating the doors, of heavy steel members, and all pivot
points shall have ball or roller bearings. Provide auxiliary automatic

door closers required under ASME Al17.1 Section 2.11.3.

Design the door operator so that in case of interruption or failure of

the electric power from any cause, it shall permit emergency manual

operation of the car door and hoistway door from within the car, only
in the door zone. Out of door zone, doors are restricted to 4 iIn.
opening.

1. 1t shall not be possible for the doors to open by power unless the
elevator is within the leveling zone.

2. Provide infrared curtain unit. The device shall cause the car and
hoistway doors to reverse automatically to the fully-open position
should the unit be actuated while the doors are closing. Unit shall
have 3-D capability and shall function at all times when the doors
are not closed, irrespective of all other operating features. The
leading edge of the unit shall have an approved black finish.

Should the doors be prevented from closing for more than a

predetermined adjustable interval of 20 to 60 seconds by operation of

the curtain unit, the doors shall stay open, the audio voice message
and a buzzer located on the car shall sound only on automatic
operation. Do not provide door nudging.

1. If an obstruction of the doors should not activate the photo-
electric door control device and prevent the doors from closing for
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E.

more than a predetermined adjustable interval of 15 to 30 seconds,

the doors shall reverse to the fully open position and remain open

until the “Door Close” button re-establishes the closing cycle.
Provide door "OPEN" and "CLOSE" buttons. When the door "OPEN'" button is
pressed and held, the doors, if in the open position, shall remain open
and if the doors are closing, they shall stop, reverse and re-open.
Momentary pressure of the door "CLOSE"™ button shall initiate the
closing of the doors prior to the expiration of the normal door open
time.

PART 3 — EXECUTION
3.1 PREPARATION

A

Examine work of other trades on which the work of this Section depends.

Report defects to the Resident Engineer in writing which may affect the

work of this trade or equipment operation dimensions from site for

preparation of shop drawings.

Before fabrication, take necessary job site measurements, and verify

where work is governed by other trades. Check measurement of space for

equipment, and means of access for installation and operation. Obtain

dimensions from site for preparation of shop drawings.

Ensure the following preparatory work, provided under other sections of

the specification has been provided. Work required prior to the

completion of the elevator installation:

1. Supply of electric feeder wires to the terminals of the elevator
control panel, including circuit breaker.

2. Furnish electric power for testing and adjusting elevator equipment.

3. Furnish circuit breaker panel in machine room for car and hoistway
lights and receptacles.

4. Supply power for cab lighting and ventilation from an emergency
power panel specified in Division 26, ELECTRICAL.

5. Provide fire extinguisher in machine room.

Supply for installation, inserts, anchors, bearing plates, brackets,

supports and bracing including all setting templates and diagrams for

placement.

3.2 INSTALLATION

A

B.

C.

Perform work with competent Certified Elevator Mechanics and
Apprentices skilled in this work and under the direct supervision of
the Elevator Contractor’s experienced foreman.

Install machinery, controls, all equipment and accessories in
accordance with manufacturer®s instructions, applicable codes and
standards.

Isolate and dampen machine vibration with properly sized sound-reducing
anti-vibration pads.

3.3 ARRANGEMENT OF EQUIPMENT

A

Clearance around elevator, mechanical and electrical equipment shall
comply with applicable provisions of NEC. Arrange equipment in machine
room so that major equipment components can be removed for repair or
replacement without dismantling or removing other equipment in the same
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machine room. Locate controller near and visible to its respective
hydraulic pump unit.

3.4 WORKMANSHIP AND PROTECTION

A

E.

F.

Installations shall be performed by Certified Elevator Mechanics and
Apprentices to best possible industry standards. Details of the
installation shall be mechanically and electrically correct. Materials
and equipment shall be new and without imperfections.

Recesses, cutouts, slots, holes, patching, grouting, refinishing to
accommodate installation of equipment shall be included in the
Contractor®"s work. All new holes in concrete shall be core drilled.
Structural members shall not be cut or altered. Work in place that is
damaged or defaced shall be restored equal to original condition.
Finished work shall be straight, plumb, level, and square with smooth
surfaces and lines. All machinery and equipment shall be protected
against dirt, water, or mechanical injury. At final completion, all
work shall be thoroughly cleaned and delivered in perfect unblemished
condition.

Sleeves for conduit and other small holes shall project 2 in. above
concrete slabs.

Exposed gears, sprockets, and sheaves shall be guarded from accidental
contact in accordance with ASME Al7.1 Section 2.10.

3.5 CLEANING

A.
B.
C.

Clean machine room and equipment.

Perform hoistway clean down.

Prior to final acceptance, remove protective covering from finished or
ornamental surfaces. Clean and polish surfaces with regard to type of
material.

3.6 PAINTING AND FINISHING

Hydraulic pump assembly shall be factory painted with manufacturer-s
standard finish and color.

Controllers, cams, brackets and all other uncoated ferrous metal items
shall be painted one factory priming coat or approved equal.

Upon completion of installation and prior to final inspection, all
equipment shall be thoroughly cleaned of grease, oil, cement, plaster
and other debris.

Elevator pump units, controllers, main line shunt trip circuit
breakers, bolster channels, and cross heads of cars shall be identified
by 4 in. high numerals and letters located as directed. Numerals shall
contrast with surrounding color and shall be stenciled or decaled.

3.7 PRE-TESTS AND TESTS

A.

Pre-test the elevators and related equipment in the presence of the
Resident Engineer or his authorized representative for proper operation
before requesting final inspection. Conduct final inspection at other
than normal working hours, if required by Resident Engineer.
1. Procedure outlined in the Inspectors Manual for Hydraulic Elevators,
ASME A17.2 shall apply.
a. Final test shall be conducted in the presence of and witnessed by
an ASME QEI-1 Certified Elevator Inspector.
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b. Government shall furnish electric power including necessary
current for starting, testing, and operating machinery of each
elevator.

2. Contractor shall furnish the following test instruments and
materials on-site and at the designated time of iInspection: properly
marked test weights, oil pressure gauge, voltmeter, amp probe,
thermometers, direct reading tachometer, megohm meter, vibration
meter, sound meter, light meter, stop watch, and a means of two-way
communication.

3. If during the inspection process the Inspector determines the need,
the following instruments shall be available within a four-hour
period: Megohm meter, vibration meter, sound meter, and a light
meter.

Inspection of workmanship, equipment furnished, and installation for
compliance with specification.
Full-Load Run Test: Elevators shall be tested for a period of one hour
continuous run with full contract load in the car. The test run shall
consist of the elevator stopping at all floors, in either direction of
travel, for not less than five or more than ten seconds per floor.
Speed Test: The actual speed of the elevator shall be determined in
both directions of travel with full contract load and no load in the
elevator. Speed shall be determined by certified tachometer. The actual
measured speed of the elevator with all loads in either direction shall
be within five percent of specified rated speed. Full speed runs shall
be quiet and free from vibration and sway.

Temperature Rise Test: The temperature rise of the pump motor shall be

determined during the full load test run. Temperatures shall be

measured by the use of thermometers. Under these conditions, the
temperature rise of the equipment shall not exceed 50 degrees

Centigrade above ambient temperature. Test shall start when all machine

room equipment is within 5 degrees Centigrade of the ambient

temperature. Other tests for heat runs on motors shall be performed as
prescribed by the Institute of Electrical and Electronic Engineers.

Car Leveling Test: Elevator car leveling devices shall be tested for

accuracy of leveling at all floors with no load in car and with

contract load in car in both directions of travel. Accuracy of floor
level shall be within plus or minus 1/8 in. of level with any landing
floor for which the stop has been initiated regardless of load in car
or direction of travel. The car leveling device shall automatically
correct over travel as well as under travel and shall maintain the car
floor within plus or minus 1/8 in. of level with the landing floor
regardless of change in load.

Insulation Resistance Test: The elevator"s complete wiring system shall

be free from short circuits and ground faults and the insulation

resistance of the system shall be determined by use of megohm meter, at
the discretion of the Elevator Inspector conducting the test.

Safety Devices Tests: Safety devices shall be tested as required by

ASME A17.1 Section 8.10.

Overload Devices: Test all overload current protection devices iIn the

system at final inspection.

Limit Stops:

1. The position of the car when stopped by each of the normal limit
stops with no load and with contract load in the car shall be
accurately measured.
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2. Final position of the elevator relative to the terminal landings
shall be determined when the elevator has been stopped by the final
limits. The lower limit stop shall be made with contract load in the
elevator. Elevator shall be operated at inspection speed for both
tests. Normal limit stopping devices shall be inoperative for the
tests.

Working Pressure: Verify working pressure of the hydraulic system by

pressure gauge placed in the system line. Take readings with no load

and full load in car.

Test automatic shut-off valve for proper operation.

Setting of Car Door Contacts: The position of the car door at which the

elevator may be started shall be measured. The distance from full

closure shall not exceed that required by ASME Al7.1. The test shall be
made with the hoistway doors closed or the hoistway door contact
inoperative.

Setting of Interlocks: The position of the hoistway door at which the

elevator may be started shall be measured and shall not exceed ASME

Al7.1 requirements.

Operating and Signal System: The elevator shall be operated by the

operating devices provided and the operation signals and automatic

floor leveling shall function in accordance with requirements
specified. Starting, stopping and leveling shall be smooth and
comfortable without appreciable steps of acceleration or deceleration.

Performance of the Elevator supervisory system shall be withessed and

approved by the representative of the Resident Engineer.

Evidence of malfunction in any tested system or parts of equipment that

occurs during the testing shall be corrected, repaired, or replaced at

no additional cost to the Government, and the test repeated.

IT equipment fails test requirements and a re-inspection is required,

the Contractor shall be responsible for the cost of re-inspection;

salaries, transportation expenses, and per-diem expenses incurred by
the representative of the Resident Engineer.

3.9 INSTRUCTION OF VA PERSONNEL

A.

Provide competent instruction to VA personnel regarding the operation
of equipment and accessories installed under this contract, for a
period equal to one eight hour work day. Instruction shall commence
after completion of all work and at the time and place directed by the
Resident Engineer.

Written instructions in triplicate relative to care, adjustments and
operation of all equipment and accessories shall be furnished and
delivered to the Resident Engineer in independently bound folders. DVD
recordings will also be acceptable. Written instructions shall include
correct and legible wiring diagrams, nomenclature sheet of all
electrical apparatus including location of each device, complete and
comprehensive sequence of operation, complete replacement parts list
with descriptive literature, and identification and diagrammatic cuts
of equipment and parts. Information shall also include electrical
operation characteristics of all circuits, relays, timers, and
electronic devices, as well as R.P.M. values and related
characteristics for all rotating equipment.

Provide supplementary instruction for any new equipment that may become
necessary because of changes, modifications or replacement of equipment
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3.10
A

or operation under requirements of paragraph entitled "Warranty of
Construction®.

INSPECTIONS AND SERVICE: GUARANTEE PERIOD OF SERVICE

Furnish complete inspection and maintenance service on entire elevator
installation for a period of one year after completion and acceptance
of all the elevators in this specification by the Resident Engineer.
This maintenance service shall run concurrently with the warranty.
Maintenance work shall be performed by Certified Elevator Mechanic and
Apprentices employed and supervised by the company that is providing
guaranteed period of service on the elevator equipment specified
herein.

This contract will cover full maintenance including emergency call back

service, inspections and servicing the elevators. The Elevator

Contractor shall be required to perform the following:

1. During each maintenance visit the Elevator Contractor shall clean,
lubricate, adjust, repair and replace all parts as necessary to keep
the equipment in First class condition and proper working order.

2. Furnishing all lubricant, cleaning materials, parts and tools
necessary to perform the work required. Lubricants shall be only
those products recommended by the manufacturer of the equipment.

3. As required, motors, controllers, selectors, leveling devices,
operating devices, switches on cars and in hoistways, hoistway doors
and car doors or gate operating device, interlock contacts, guide
shoes, guide rails, car door sills, hangers for doors, car doors or
gates, and signal system shall be cleaned, lubricated and adjusted.

4. Guide rails and bottom of platforms shall be cleaned every three
months. A general cleaning of the entire installation including all
machine room equipment and hoistway equipment shall be accomplished
quarterly. Cleaning supplies and vacuum cleaner shall be furnished
by the Contractor.

5. Maintain the performance standards set forth in this specification.

6. The operational system shall be maintained to the standards
specified hereinafter including any changes or adjustments required
to meet varying conditions of occupancy.

7. Maintain smooth starting and stopping and accurate leveling at all
times.

Maintenance service shall not include the performance of work required

as a result of improper use, accidents, and negligence for which the

Elevator Contractor is not directly responsible.

Provide 24 hour emergency call-back service that shall consist of

promptly responding to calls within four hours for emergency service

should a shutdown or emergency develop between regular examinations.

Overtime emergency call-back service shall be limited to minor

adjustments and repairs required to protect the immediate safety of the

equipment and persons in and about the elevator.

Service and emergency personnel shall report to the Resident Engineer

or his authorized representative upon arrival at the Medical Center and

again upon completion of the required work. A copy of the work ticket
containing a complete description of the work performed shall be given
to the Resident Engineer.

The Elevator Contractor shall maintain a log book in the machine room.

The log shall list the date and time of all examinations and all
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trouble calls. Each trouble call shall be fully described including the
nature of the call, necessary correction performed or parts replaced.

G. Written “Maintenance Control Program” shall be in place to maintain the
equipment in compliance with ASME Al17.1 Section 8.6.

- --END- - -
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SECTION 21 05 11
COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 - GENERAL

1.1 DESCRIPTION

A.
B.

The requirements of this Section apply to all sections of Division 21.
Definitions:

1. Exposed: Piping and equipment exposed to view in finished rooms.

2. Option or optional: Contractor's choice of an alternate material or

method.

1.2 RELATED WORK

Section 01 00 00, GENERAL REQUIREMENTS.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

Concrete and Grout: Section 03 30 00, CAST-IN-PLACE CONCRETE.

Section 05 50 00, METAL FABRICATIONS.

Section 07 84 00, FIRESTOPPING.

Flashing for Wall and Roof Penetrations: Section 07 60 00, FLASHING AND
SHEET METAL.

Section 07 92 00, JOINT SEALANTS.

Section 09 91 00, PAINTING.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.3 QUALITY ASSURANCE

A.

Products Criteria:

1. Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years. See other specification sections
for any exceptions.

2. Equipment Service: Products shall be supported by a service
organization which maintains a complete inventory of repair parts and
is located reasonably close to the site.

3. Multiple Units: When two or more units of materials or equipment of
the same type or class are required, these units shall be products of
one manufacturer.

4. Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

5. Nameplates: Nameplate bearing manufacturer's name or identifiable

trademark shall be securely affixed in a conspicuous place on
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D.

equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.
6. Asbestos products or equipment or materials containing asbestos shall
not be used.
Manufacturer's Recommendations: Where installation procedures or any
part thereof are required to be in accordance with the recommendations
of the manufacturer of the material being installed, printed copies of
these recommendations shall be furnished to the Resident Engineer prior
to installation. Installation of the item will not be allowed to proceed
until the recommendations are received. Failure to furnish these
recommendations can be cause for rejection of the material.

Guaranty: In GENERAL CONDITIONS.

Supports for sprinkler piping shall be in conformance with NFPA 13.

1.4 SUBMITTALS

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Manufacturer's Literature and Data: Submit under the pertinent section

rather than under this section.

1. Equipment and materials identification.

2. Fire-stopping materials.

3. Hangers, inserts, supports and bracing.

Coordination Drawings: Provide detailed layout drawings of all piping

systems. Provide details of the following.

1. Mechanical equipment rooms.

3. Hangers, inserts, supports, and bracing.

4. Pipe sleeves.

5. Equipment penetrations of floors, walls, ceilings, or roofs.

Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

2. Provide a listing of recommended replacement parts for keeping in
stock supply, including sources of supply, for equipment. Include in

the listing belts for equipment.

1.5 APPLICABLE PUBLICATIONS

A.

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

basic designation only.
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B. American Society for Testing and Materials (ASTM):

A36/A36M-2001........... Carbon Structural Steel

AS575-96. ... ... Steel Bars, Carbon, Merchant Quality, M-Grades R
(2002)

E84-2003. ..., Standard Test Method for Burning Characteristics

of Building Materials
E119-2000.....ccvvee... Standard Test Method for Fire Tests of Building
Construction and Materials

C. National Fire Protection Association (NFPA):

90A-96. . it Installation of Air Conditioning and Ventilating
Systems
101-97 . it iiie e Life Safety Code

PART 2 - PRODUCTS

2.1 LIFTING ATTACHMENTS
Provide equipment with suitable lifting attachments to enable equipment
to be lifted in its normal position. Lifting attachments shall withstand
any handling conditions that might be encountered, without bending or

distortion of shape, such as rapid lowering and braking of load.

2.2 EQUIPMENT AND MATERIALS IDENTIFICATION
A. Use symbols, nomenclature and equipment numbers specified, shown on the
drawings and shown in the maintenance manuals. In addition, provide bar
code identification nameplate for all equipment which will allow the
equipment identification code to be scanned into the system for
maintenance and inventory tracking. Identification for piping is
specified in Section 09 91 00, PAINTING.
2.3 FIRESTOPPING
Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, smoke and gases where penetrations occur for piping.
2.4 PIPE PENETRATIONS
A. Install sleeves during construction for other than blocked out floor
openings for risers in mechanical bays.
B. To prevent accidental liquid spills from passing to a lower level,
provide the following:
1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and
provide sealant for watertight joint.
2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set

in silicone adhesive around opening.

21 05 11 - 3



Upgrade Elevators at Building 78
Bath VA Medical Center

Bath, NY

Project No. 528A6-12-622

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.
Penetrations are not allowed through beams or ribs, but may be installed
in concrete beam flanges. Any deviation from this requirement must
receive prior approval of Resident Engineer.
Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for
pipe passing through floors, interior walls, and partitions, unless
brass or steel pipe sleeves are specifically called for below.
Galvanized Steel or an alternate Black Iron Pipe with asphalt coating
Sleeves: Provide for pipe passing through concrete beam flanges, except
where brass pipe sleeves are called for. Provide sleeve for pipe passing
through floor of mechanical rooms, laundry work rooms, and animal rooms
above basement. Except in mechanical rooms, connect sleeve with floor
plate.
Sleeve Clearance: Sleeve through floors, walls, partitions, and beam
flanges shall be one inch greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation. Interior openings shall be caulked tight
with fire stopping material and sealant to prevent the spread of fire,
smoke, and gases. See Specification 07 84 00 FIRESTOPPING.
Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS.

2.8 TOOLS AND LUBRICANTS

A.

Furnish, and turn over to the COTR, special tools not readily available
commercially, that are required for disassembly or adjustment of
equipment and machinery furnished.

Tool Containers: Hardwood or metal, permanently identified for in tended
service and mounted, or located, where directed by the Resident

Engineer.

2.9 WALL, FLOOR AND CEILING PLATES

A.

Material and Type: Chrome plated brass or chrome plated steel, one piece
or split type with concealed hinge, with set screw for fastening to
pipe, or sleeve. Use plates that fit tight around pipes, cover openings
around pipes and cover the entire pipe sleeve projection.

Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.
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C.

PART 3

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed locations, in finished areas only. Provide a watertight joint in
spaces where steel pipe sleeves are specified.

- EXECUTION

3.1 INSTALLATION

A.

Coordinate location of piping, sleeves, inserts, hangers, and equipment.
Locate piping, sleeves, inserts, hangers, and equipment clear of
windows, doors, openings, light outlets, and other services and
utilities. Follow manufacturer's published recommendations for
installation methods not otherwise specified.

Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer's recommendations
and as approved by the COTR. Damaged or defective items in the
opinion of the COTR, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of protective
grease coating and wrapping. Close pipe openings with caps or plugs
during installation. Tightly cover and protect equipment against
dirt, water chemical, or mechanical injury. At completion of all work
thoroughly exposed materials and equipment.

Concrete and Grout: Use concrete and shrink compensating grout 25 MPa

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE

CONCRETE.

Work in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that will least interfere with normal operation of
the facility.

3. Cut required openings through existing masonry and reinforced
concrete using diamond core drills. Use of pneumatic hammer type
drills, impact type electric drills, and hand or manual hammer type
drills, will be permitted only with approval of the Resident

Engineer. Locate openings that will least effect structural slabs,
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E.

columns, ribs or beams. Refer to the COTR for determination of proper
design for openings through structural sections and opening layouts
approval, prior to cutting or drilling into structure. After COTR's
approval, carefully cut opening through construction no larger than
absolutely necessary for the required installation.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost to the Government.

2. The term "conveniently accessible" is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as motors, fans, pumps, belt guards,

transformers, high voltage lines, piping, and ductwork.

3.5 OPERATING AND PERFORMANCE TESTS

A.

Prior to the final inspection, perform required tests as specified in
Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and submit the
test reports and records to the Resident Engineer.

Should evidence of malfunction in any tested system, or piece of
equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests for heating systems and
for cooling systems respectively during first actual seasonal use of

respective systems following completion of work.

3.6 INSTRUCTIONS TO VA PERSONNEL

Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00,
GENERAL REQUIREMENTS.
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SECTION 21 13 13
WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1 SCOPE OF WORK

A.

B.

Design, installation and testing shall be in accordance with
NFPA 13 except for specified exceptions.
Modification of the existing sprinkler system as indicated on the

drawings and as further required by these specifications.

1.2 RELATED WORK

C.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Section 07 84 00, FIRESTOPPING, Treatment of penetrations through rated
enclosures.

Section 21 05 11 COMMON WORK RESULTS FOR FIRE SUPPRESSION

1.3 QUALITY ASSURANCE

A.

Installer Reliability: The installer shall possess a valid State of
fire sprinkler contractor's license. The installer shall have been
actively and successfully engaged in the installation of commercial
automatic sprinkler systems for the past ten years.
Materials and Equipment: All equipment and devices shall be of a make
and type listed by UL and approved by FM, or other nationally recognized
testing laboratory for the specific purpose for which it is used. All
materials, devices, and equipment shall be approved by the VA.
Submittals: Submit as one package in accordance with Section 01 33 23,
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. Prepare detailed working
drawings that are signed by a NICET Level III or Level IV Sprinkler
Technician or stamped by a Registered Professional Engineer practicing
in the field of Fire Protection Engineering. As Government review is for
technical adequacy only, the installer remains responsible for
correcting any conflicts with other trades and building construction
that arise during installation. Material submittals shall be approved
prior to the purchase or delivery to the job site. Suitably bind
submittals in notebooks or binders and provide index referencing the
appropriate specification section. Submittals shall include, but not be
limited to, the following:
1. Qualifications:

a. Provide a copy of the installing contractors fire sprinkler

contractors license.
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b. Provide a copy of the NICET certification for the NICET Level IIT
or Level IV Sprinkler Technician who prepared and signed the
detailed working drawings unless the drawings are stamped by a
Registered Professional Engineer practicing in the field of Fire
Protection Engineering.

Drawings: Submit detailed 1:100 (1/8 inch) scale (minimum) working

drawings conforming to NFPA 13. Include a site plan showing the

piping to the water supply test location.

Manufacturers Data Sheets:

b. Provide for materials and equipment proposed for use on the
system. Include listing information and installation instructions
in data sheets. Where data sheet describes items in addition to
that item being submitted, clearly identify proposed item on the
sheet.

Final Document Submittals: Provide as-built drawings, testing and

maintenance instructions in accordance with the requirements in

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

Submittals shall include, but not be limited to, the following:

a. One complete set of reproducible as-built drawings showing the
installed system with the specific interconnections between the
waterflow switch or pressure switch and the fire alarm equipment.

b. Complete, simple, understandable, step-by-step, testing
instructions giving recommended and required testing frequency of
all equipment, methods for testing all equipment, and a complete
trouble shooting manual. Provide maintenance instructions on
replacing any components of the system including internal parts,
periodic cleaning and adjustment of the equipment and components
with information as to the address and telephone number of both
the manufacturer and the local supplier of each item.

c. Material and Testing Certificate: Upon completion of the sprinkler
system installation or any partial section of the system,
including testing and flushing, provide a copy of a completed
Material and Testing Certificate as indicated in NFPA 13.

d. Certificates shall document all parts of the installation.

e. Instruction Manual: Provide one copy of the instruction manual
covering the system in a flexible protective cover and mount in an

accessible location adjacent to the riser.

D. Design Basis Information: Provide design, materials, equipment,

installation, inspection, and testing of the automatic sprinkler system
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in accordance with the requirements of NFPA 13. Recommendations in

appendices shall be treated as requirements.

1. Perform hydraulic calculations in accordance with NFPA 13 utilizing
the Area/Density method. Do not restrict design area reductions
permitted for using quick response sprinklers throughout by the
required use of standard response sprinklers in the areas identified
in this section.

2. Sprinkler Protection: To determining spacing and sizing, apply the

following coverage classifications:

a. Light Hazard Occupancies: Patient care, treatment, and customary
access areas.

b. Ordinary Hazard Group 1 Occupancies: Mechanical Equipment Rooms,
Elevator Shafts, andElevator Machine Rooms.

c. Ordinary Hazard Group 2 Occupancies: Storage rooms, trash rooms,
clean and soiled linen rooms, pharmacy and associated storage,
laundry, kitchens, kitchen storage areas, retail stores, retail
store storage rooms, storage areas, building management storage,
boiler plants, energy centers, warehouse spaces, file storage
areas for the entire area of the space up to 140 square meters
(1500 square feet) and Supply Processing and Distribution (SPD).

d. Request clarification from the Government for any hazard

classification not identified.

1.4 APPLICABLE PUIBLICATIONS

A.

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

basic designation only.

National Fire Protection Association (NFPA):

13-2013. .. i Installation of Sprinkler Systems

101-2012. ... Safety to Life from Fire in Buildings and
Structures (Life Safety Code)

170-2012. ..., Fire Safety Symbols

Underwriters Laboratories, Inc. (UL):

Fire Protection Equipment Directory - 2012

Factory Mutual Engineering Corporation (FM):
Approval Guide - 2012
Uniform Building Code - 1997
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PART 2 PRODUCTS

2.1 PIPING & FITTINGS

A. Sprinkler systems in accordance with NFPA 13.

2.2 VALVES

A. Valves in accordance with NFPA 13.

2.3 SPRINKLERS

A. All sprinklers except “institutional” type sprinklers shall be FM

approved.

Elevator shafts and elevator machine rooms: Standard response
sprinklers; Elevator pit: sidewall sprinklers.

Temperature Ratings: In accordance with NFPA 13, except as follows:
1. Sprinklers in elevator shafts, elevator pits, and elevator machine

rooms: Intermediate temperature rated.

2.4 PIPE HANGERS AND SUPPORTS

Supports, hangers, etc., of an approved pattern placement to conform to
NFPA 13. System piping shall be substantially supported to the building
structure. The installation of hangers and supports shall adhere to the
requirements set forth in NFPA 13, Standard for Installation of
Sprinkler Systems. Materials used in the installation or construction of
hangers and supports shall be listed and approved for such application.
Hangers or supports not specifically listed for service shall be

designed and bear the seal of a professional engineer.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Installation shall be accomplished by the licensed contractor. Provide a
qualified technician, experienced in the installation and operation of
the type of system being installed, to supervise the installation and
testing of the system.

Installation of Piping: Accurately cut pipe to measurements established
by the installer and work into place without springing or forcing. In
any situation where bending of the pipe is required, use a standard
pipe-bending template.

Sleeves: Provide for pipes passing through masonry or concrete. Provide
space between the pipe and the sleeve in accordance with NFPA 13. Seal
this space with a UL Listed through penetration fire stop material in
accordance with Section 07 84 00, FIRESTOPPING. Where core drilling is
used in lieu of sleeves, also seal space. Seal penetrations of walls,
floors and ceilings of other types of construction, in accordance with
Section 07 84 00, FIRESTOPPING.
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Firestopping shall comply with Section 07 84 00, FIRESTOPPING.

Securely attach identification signs to control wvalves, drain valves,
and test valves.

Repairs: Repair damage to the building or equipment resulting from the
installation of the sprinkler system by the installer at no additional
expense to the Government.

Interruption of Service: There shall be no interruption of the existing
sprinkler protection, water, electric, or fire alarm services without
prior permission of the Contracting Officer. Contractor shall develop an
interim fire protection program where interruptions involve in occupied
spaces. Request in writing at least two weeks prior to the planned

interruption.

3.2 INSPECTION AND TEST

A.

Preliminary Testing: Flush newly installed systems prior to performing
hydrostatic tests in order to remove any debris which may have been left
as well as ensuring piping is unobstructed. Hydrostatically test system,
including the fire department connections, as specified in NFPA 13, in
the presence of the Contracting Officers Technical Representative (COTR)
or his designated representative.

Final Inspection and Testing: Subject system to tests in accordance with
NFPA 13, and when all necessary corrections have been accomplished,
advise COTR/Resident Engineer to schedule a final inspection and test.
Furnish all instruments, labor and materials required for the tests and
provide the services of the installation foreman or other competent
representative of the installer to perform the tests. Correct
deficiencies and retest system as necessary, prior to the final
acceptance. Include the operation of all features of the systems under

normal operations in test.

3.3 INSTRUCTIONS

Furnish the services of a competent instructor for not less than two

hours for instructing personnel in the operation and maintenance of the

system, on the dates requested by the COTR/Resident Engineer.
---END- - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1 DESCRIPTION

A.

B.

The requirements of this Section shall apply to all sections of
Division 22.

Definitions:

1. Exposed: Piping and equipment exposed to view in finished rooms.

2. Option or optional: Contractor's choice of an alternate material or

method.

1.2 RELATED WORK

A
B.
C
D

g H @=-m @ = o™

Section 01 00 00, GENERAL REQUIREMENTS.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Section 31 20 00, EARTH MOVING: Excavation and Backfill.
Section 03 30 00, CAST-IN-PLACE CONCRETE: Concrete and Grout.

Section 05 50 00, METAL FABRICATIONS.

Section 07 84 00, FIRESTOPPING.

Section 07 92 00, JOINT SEALANTS.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT
Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.

1.3 QUALITY ASSURANCE

A.

Products Criteria:

1. Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years. However, digital electronics
devices, software and systems such as controls, instruments,
computer work station, shall be the current generation of technology
and basic design that has a proven satisfactory service record of at
least three years.

2. Equipment Service: There shall be permanent service organizations,
authorized and trained by manufacturers of the equipment supplied,
located within 160 km (100 miles) of the project. These
organizations shall come to the site and provide acceptable service
to restore operations within four hours of receipt of notification

by phone, e-mail or fax in event of an emergency, such as the shut-
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down of equipment; or within 24 hours in a non-emergency. Names,
mail and e-mail addresses and phone numbers of service organizations
providing service under these conditions for (as applicable to the
project) : pumps, critical instrumentation, computer workstation and
programming shall be submitted for project record and inserted into
the operations and maintenance manual.

All items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.

The products and execution of work specified in Division 22 shall
conform to the referenced codes and standards as required by the
specifications. Local codes and amendments enforced by the local
code official shall be enforced, if required by local authorities
such as the natural gas supplier. If the local codes are more
stringent, then the local code shall apply. Any conflicts shall be
brought to the attention of the Resident Engineer (RE)/Contracting
Officers Technical Representative (COTR).

Multiple Units: When two or more units of materials or equipment of
the same type or class are required, these units shall be products
of one manufacturer.

Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

Nameplates: Nameplate bearing manufacturer's name or identifiable
trademark shall be securely affixed in a conspicuous place on
equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.
Asbestos products or equipment or materials containing asbestos

shall not be used.

B. Welding: Before any welding is performed, contractor shall submit a

certificate certifying that welders comply with the following

requirements:

1.

Qualify welding processes and operators for piping according to ASME
"Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing
Qualifications".

Comply with provisions of ASME B3l series "Code for Pressure

Piping".
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E.
.

3. Certify that each welder has passed American Welding Society (AWS)
qualification tests for the welding processes involved, and that
certification is current.

4. All welds shall be stamped according to the provisions of the
American Welding Society.

Manufacturer's Recommendations: Where installation procedures or any

part thereof are required to be in accordance with the recommendations

of the manufacturer of the material being installed, printed copies of
these recommendations shall be furnished to the Resident Engineer prior
to installation. Installation of the item will not be allowed to
proceed until the recommendations are received. Failure to furnish
these recommendations can be cause for rejection of the material.

Execution (Installation, Construction) Quality:

1. All items shall be applied and installed in accordance with
manufacturer's written instructions. Conflicts between the
manufacturer's instructions and the contract drawings and
specifications shall be referred to the RE/COTR for resolution.
Written hard copies or computer files of manufacturer’s installation
instructions shall be provided to the RE/COTR at least two weeks

prior to commencing installation of any item.

2. Complete layout drawings shall be required by Paragraph, SUBMITTALS.
Construction work shall not start on any system until the layout
drawings have been approved.

Guaranty: Warranty of Construction, FAR clause 52.246-21.

Plumbing Systems: IPC, International Plumbing Code.

1.4 SUBMITTALS

A.

Submittals shall be submitted in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES.

Information and material submitted under this section shall be marked
"SUBMITTED UNDER SECTION 22 05 11, COMNON WORK RESULTS FOR PLUMBING",
with applicable paragraph identification.

Contractor shall make all necessary field measurements and
investigations to assure that the equipment and assemblies will meet
contract requirements.

If equipment is submitted which differs in arrangement from that shown,
provide drawings that show the rearrangement of all associated systems.

Approval will be given only if all features of the equipment and
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associated systems, including accessibility, are equivalent to that

required by the contract.

E. Prior to submitting shop drawings for approval, contractor shall
certify in writing that manufacturers of all major items of equipment
have each reviewed drawings and specifications, and have jointly
coordinated and properly integrated their equipment and controls to
provide a complete and efficient installation.

F. Upon request by Government, lists of previous installations for
selected items of equipment shall be provided. Contact persons who
will serve as references, with telephone numbers and e-mail addresses
shall be submitted with the references.

G. Manufacturer's Literature and Data: Manufacturer’s literature shall be
submitted under the pertinent section rather than under this section.
1. Electric motor data shall be submitted with the driven equipment.
2. Equipment and materials identification.

3. Fire stopping materials.
4. Hangers, inserts, supports and bracing.
5. Wall, floor, and ceiling plates.

H. Coordination Drawings: Complete consolidated and coordinated layout
drawings shall be submitted for all new systems, and for existing
systems that are in the same areas. The drawings shall include plan
views, elevations and sections of all systems and shall be on a scale
of not less than 1:32 (3/8-inch equal to one foot). Clearly identify
and dimension the proposed locations of the principal items of
equipment. The drawings shall clearly show the proposed location and
adequate clearance for all equipment, piping, pumps, valves and other
items. All valves, and equipment requiring service shall be provided
with an access door sized for the complete removal of plumbing device,
component, or equipment. Detailed layout drawings shall be provided
for all piping systems. In addition, details of the following shall be
provided.

1. Mechanical equipment rooms.

2. Interstitial space.

3. Hangers, inserts, supports, and bracing.

4. Pipe sleeves.

5. Equipment penetrations of floors, walls, ceilings, or roofs.

I. Maintenance Data and Operating Instructions:

22 05 11 - 4



Upgrade Elevators at Building 78
Bath VA Medical Center

Bath, NY

Project No. 528A6-12-622

1.

Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

Listing of recommended replacement parts for keeping in stock
supply, including sources of supply, for equipment shall be

provided.

1.5 DELIVERY, STORAGE AND HANDLING

A. Protection of Equipment:

1.

Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not
the Government has reimbursed the Contractor for the equipment and
material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

Damaged equipment shall be replaced with an identical unit as
determined and directed by the RE/COTR. Such replacement shall be at
no additional cost to the Government.

Interiors of new equipment and piping systems shall be protected
against entry of foreign matter. Both inside and outside shall be
cleaned before painting or placing equipment in operation.

Existing equipment and piping being worked on by the Contractor
shall be under the custody and responsibility of the Contractor and

shall be protected as required for new work.

B. Cleanliness of Piping and Equipment Systems:

1.

Care shall be exercised in the storage and handling of equipment and
piping material to be incorporated in the work. Debris arising from
cutting, threading and welding of piping shall be removed.

Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

The interior of allsumps shall be cleaned prior to delivery and
beneficial use by the Government. All piping shall be tested in
accordance with the specifications and the International Plumbing
Code (IPC), latest edition. All filters shall be flushed of debris
prior to final acceptance.

Contractor shall be fully responsible for all costs, damage, and

delay arising from failure to provide clean systems.
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1.6 APPLICABLE PUBLICATIONS

A. The publications listed below shall form a part of this specification

to the extent referenced. The publications are referenced in the text
by the basic designation only.

American Society for Testing and Materials (ASTM) :

A36/A36M-2008........... Standard Specification for Carbon Structural
Steel
A575-96 (R 2007) ........ Standard Specification for Steel Bars, Carbon,

Merchant Quality, M-Grades R (2002)
E84-2005. ... ... Standard Test Method for Surface Burning
Characteristics of Building Materials
E119-2008a.....cvvvn.n. Standard Test Methods for Fire Tests of
Building Construction and Materials
Manufacturers Standardization Society (MSS) of the Valve and Fittings

Industry, Inc:

SP-58-02...¢ciiieinnn. Pipe Hangers and Supports-Materials, Design and
Manufacture

SP 69-2003 (R 2004)..... Pipe Hangers and Supports-Selection and
Application

National Electrical Manufacturers Association (NEMA) :
MG1-2003, Rev. 1-2007...Motors and Generators
International Code Council, (ICC):

IBC-12. . i iiiiiiiie International Building Code

IPC-09. ... ittt International Plumbing Code

PART 2 - PRODUCTS

2.1 FACTORY-ASSEMBLED PRODUCTS

A.

STANDARDIZATION OF COMPONENTS SHALL BE MAXIMIZED TO REDUCE SPARE PART

requirements.

Manufacturers of equipment assemblies that include components made by

others shall assume complete responsibility for final assembled unit.

1. All components of an assembled unit need not be products of same
manufacturer.

2. Constituent parts that are alike shall be products of a single
manufacturer.

3. Components shall be compatible with each other and with the total

assembly for intended service.
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4. Contractor shall guarantee performance of assemblies of components,

and shall repair or replace elements of the assemblies as required
to deliver specified performance of the complete assembly.

C. Components of equipment shall bear manufacturer's name and trademark,
model number, serial number and performance data on a name plate
securely affixed in a conspicuous place, or cast integral with, stamped
or otherwise permanently marked upon the components of the equipment.

D. Major items of equipment, which serve the same function, shall be the
same make and model

2.2 COMPATIBILITY OF RELATED EQUIPMENT

A. Equipment and materials installed shall be compatible in all respects
with other items being furnished and with existing items so that the
result will be a complete and fully operational system that conforms to
contract requirements.

2.4 LIFTING ATTACHMENTS
Equipment shall be provided with suitable lifting attachments to enable
equipment to be lifted in its normal position. Lifting attachments
shall withstand any handling conditions that might be encountered,
without bending or distortion of shape, such as rapid lowering and

braking of load.

2.5 ELECTRIC MOTORS, MOTOR CONTROL, CONTROL WIRING
A. All material and equipment furnished and installation methods shall
conform to the requirements of Section 22 05 12, GENERAL MOTOR
REQUIREMENTS FOR PLUMBING EQUIPMENT; Section 26 29 11, LOW-VOLTAGE
MOTOR STARTERS; and, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER
CONDUCTORS AND CABLES (600 VOLTS AND BELOW) . All electrical wiring,
conduit, and devices necessary for the proper connection, protection
and operation of the systems shall be provided. Premium efficient
motors shall be provided. Unless otherwise specified for a particular
application, electric motors shall have the following requirements.
B. Special Requirements:
1. Where motor power requirements of equipment furnished deviate from
power shown on plans, provide electrical service designed under the
requirements of NFPA 70 without additional time or cost to the

Government.
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2. Assemblies of motors, starters, and controls and interlocks on

factory assembled and wired devices shall be in accordance with the

requirements of this specification.

3. Wire and cable materials specified in the electrical division of the
specifications shall be modified as follows:

a. Wiring material located where temperatures can exceed 71° C (160°
F) shall be stranded copper with Teflon FEP insulation with
jacket. This includes wiring on the boilers.

b. Other wiring at boilers and to control panels shall be NFPA 70
designation THWN.

c. Shielded conductors or wiring in separate conduits for all
instrumentation and control systems shall be provided where
recommended by manufacturer of equipment.

4. Motor sizes shall be selected so that the motors do not operate into
the service factor at maximum required loads on the driven
equipment. Motors on pumps shall be sized for non-overloading at
all points on the pump performance curves.

C. Motor Efficiency and Power Factor: All motors, when specified as “high
efficiency or Premium Efficiency” by the project specifications on
driven equipment, shall conform to efficiency and power factor
requirements in Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR
PLUMBING EQUIPMENT, with no consideration of annual service hours.
Motor manufacturers generally define these efficiency requirements as
“NEMA premium efficient” and the requirements generally exceed those of
the Energy Policy Act of 1992 (EPACT). Motors not specified as “high
efficiency or premium efficient” shall comply with EPACT.

D. Single-phase Motors: Capacitor-start type for hard starting
applications. Motors for centrifugal fans and pumps may be split phase
or permanent split capacitor (PSC).

E. Poly-phase Motors: NEMA Design B, Squirrel cage, induction type. Each
two-speed motor shall have two separate windings. A time delay (20
seconds minimum) relay shall be provided for switching from high to low
speed.

F. Rating: Rating shall be continuous duty at 100 percent capacity in an
ambient temperature of 40° C (104° F); minimum horsepower as shown on
drawings; maximum horsepower in normal operation shall not exceed

nameplate rating without service factor.
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G.

Insulation Resistance: Not less than one-half meg-ohm between stator

conductors and frame shall be measured at the time of final inspection.

2.7 EQUIPMENT AND MATERIALS IDENTIFICATION

A. Use symbols, nomenclature and equipment numbers specified, shown on the

drawings, or shown in the maintenance manuals. In addition, provide bar

code identification nameplate for all equipment which will allow the

equipment identification code to be scanned into the system for
maintenance and inventory tracking. Identification for piping is
specified in Section 09 91 00, PAINTING.

Interior (Indoor) Equipment: Engraved nameplates, with letters not less

than 48 mm (3/16-inch) high of brass with black-filled letters, or

rigid black plastic with white letters specified in Section 09 91 00,

PAINTING shall be permanently fastened to the equipment. Unit

components such as water heaters, tanks, coils, filters, fans, etc.

shall be identified.

Control Items: All temperature, pressure, and controllers shall be

labeled and the component’s function identified. Identify and label

each item as they appear on the control diagrams.

Valve Tags and Lists:

1. Plumbing: All valves shall be provided with valve tags and listed on
a valve list (Fixture stops not included).

2. Valve tags: Engraved black filled numbers and letters not less than
13 mm (1/2-inch) high for number designation, and not less than 6.4
mm(1/4-inch) for service designation on 19 gage, 38 mm (1-1/2
inches) round brass disc, attached with brass "S" hook or brass

chain.

2.8 FIRE STOPPING

A.

Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, smoke and gases where penetrations occur for
piping. Refer to Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT
INSULATION, for pipe insulation.

2.10 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS

A.

In lieu of the paragraph which follows, suspended equipment support and
restraints may be designed and installed in accordance with the
International Building Code (IBC), latest edition,

Type Numbers Specified: MSS SP-58. For selection and application refer
to MSS SP-69. Refer to Section 05 50 00, METAL FABRICATIONS, for

miscellaneous metal support materials and prime coat painting.
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C.

For Attachment to Concrete Construction:

1. Concrete insert: Type 18, MSS SP-58.

2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not less than 102 mm (4 inches) thick when
approved by the Resident Engineer for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry
not less than 102 mm (4 inches) thick when approved by the Resident
Engineer for each job condition.

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load

listed in MSS SP-58. For piping, provide adjustment means for

controlling level or slope. Types 13 or 15 turn-buckles shall provide

38 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts.

All-thread rods are acceptable.

Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel

channel horizontal member, not less than 41 mm by 41 mm (1-5/8 inches

by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept special
spring held, hardened steel nuts. Trapeze hangers are not permitted for
steam supply and condensate piping.

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).

2. Guide individual pipes on the horizontal member of every other
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel
rod. Provide Type 40 insulation shield, secured by two 13 mm
(1/2-inch) galvanized steel bands, or insulated calcium silicate
shield for insulated piping at each hanger.

Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle

insulation on insulated piping. Refer to Section 23 07 11, HVAC,

PLUMBING, and BOILER PLANT INSULATION for insulation thickness. To

protect insulation, provide Type 39 saddles for roller type supports or

insulated calcium silicate shields. Provide Type 40 insulation shield
or insulated calcium silicate shield at all other types of supports and
hangers including those for insulated piping.

1. General Types (MSS SP-58):

a. Standard clevis hanger: Type 1; provide locknut.
b. Riser clamps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46.

e. Saddle support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15.
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g. U-bolt clamp: Type 24.

Copper Tube:

1)

4)

Hangers, clamps and other support material in contact with
tubing shall be painted with copper colored epoxy paint,
plastic coated or taped with isolation tape to prevent
electrolysis.

For vertical runs use epoxy painted or plastic coated riser
clamps.

For supporting tube to strut: Provide epoxy painted pipe
straps for copper tube or plastic inserted vibration isolation
clamps.

Insulated Lines: Provide pre-insulated calcium silicate

shields sized for copper tube.

Plumbing Piping (Other Than General Types):

a.

C.

Horizontal piping: Type 1, 5, 7, 9, and 10.

Hangers and supports in pipe chase: Prefabricated system ABS

self-extinguishing material, not subject to electrolytic action,

to hold piping, prevent vibration and compensate for all static

and operational conditions.

Blocking, stays and bracing: Angle iron or preformed metal

channel shapes, 1.3 mm (18 gage) minimum.

2.11 PIPE PENETRATIONS

A.

Pipe penetration sleeves shall be installed for all pipe other than

rectangular blocked out floor openings for risers in mechanical bays.

Pipe penetration sleeve materials shall comply with all fire stopping

requirements for each penetration.

To prevent accidental liquid spills from passing to a lower level,

provide the following:

1.

For sleeves: Extend sleeve 25 mm (1 inch) above finished floor and
provide sealant for watertight joint.
For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or

square set in silicone adhesive around penetration.

Penetrations are not allowed through beams or ribs, but may be

installed in concrete beam flanges. Any deviation from these

requirements must receive prior approval of Resident Engineer.

Sheet metal, plastic, or moisture resistant fiber sleeves shall be

provided for pipe passing through floors, interior walls, and
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partitions, unless brass or steel pipe sleeves are specifically called
for below.

Sleeve clearance through floors, walls, partitions, and beam flanges
shall be 25 mm (1 inch) greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation plus 25 mm (1 inch) in diameter. 1Interior
openings shall be caulked tight with fire stopping material and sealant
to prevent the spread of fire, smoke, and gases.

Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS.

2.12 TOOLS AND LUBRICANTS

A.

Furnish, and turn over to the Resident Engineer, special tools not
readily available commercially, that are required for disassembly or

adjustment of equipment and machinery furnished.

2.13 WALL, FLOOR AND CEILING PLATES

A.

Material and Type: Chrome plated brass or chrome plated steel, one
piece or split type with concealed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover
openings around pipes and cover the entire pipe sleeve projection.
Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3 inch) pipe, 0.89 mm (0.035-inch) for larger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed locations, in finished areas only. Wall plates shall be used
where insulation ends on exposed water supply pipe drop from overhead.
A watertight joint shall be provided in spaces where brass or steel

pipe sleeves are specified.

2.14 ASBESTOS

PART

Materials containing asbestos are not permitted.

3 - EXECUTION

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A.

Location of piping, sleeves, inserts, hangers, and equipment, access
provisions shall be coordinated with the work of all trades. Piping,
sleeves, inserts, hangers, and equipment shall be located clear of
windows, doors, openings, light outlets, and other services and
utilities. Equipment layout drawings shall be prepared to coordinate
proper location and personnel access of all facilities. The drawings

shall be submitted for review.
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Manufacturer's published recommendations shall be followed for

installation methods not otherwise specified.

B. Operating Personnel Access and Observation Provisions: All equipment

and systems shall be arranged to provide clear view and easy access,
without use of portable ladders, for maintenance and operation of all
devices including, but not limited to: all equipment items, wvalves,
filters, strainers, transmitters, sensors, control devices. All gages
and indicators shall be clearly visible by personnel standing on the
floor or on permanent platforms. Maintenance and operating space and
access provisions that are shown on the drawings shall not be changed
nor reduced.

Structural systems necessary for pipe and equipment support shall be

coordinated to permit proper installation.

D. Location of pipe sleeves, trenches and chases shall be accurately

coordinated with equipment and piping locations.

E. Cutting Holes:

1.

Holes through concrete and masonry shall be cut by rotary core
drill. Pneumatic hammer, impact electric, and hand or manual hammer
type drill will not be allowed, except as permitted by RE/COTR where
working area space is limited.

Holes shall be located to avoid interference with structural members
such as beams or grade beams. Holes shall be laid out in advance and
drilling done only after approval by RE/COTR. If the Contractor
considers it necessary to drill through structural members, this
matter shall be referred to RE/COTR for approval.

Waterproof membrane shall not be penetrated. Pipe floor penetration
block outs shall be provided outside the extents of the waterproof

membrane.

F. Interconnection of Instrumentation or Control Devices: Generally,

electrical and pneumatic interconnections are not shown but must be

provided.

G. Minor Piping: Generally, small diameter pipe runs from drips and

drains, water cooling, and other service are not shown but must be

provided.

H. Protection and Cleaning:

1.

Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during

installation, in accordance with the manufacturer's recommendations

22 05 11 - 13



Upgrade Elevators at Building 78
Bath VA Medical Center
Bath, NY
Project No. 528A6-12-622
and as approved by the Resident Engineer. Damaged or defective items

in the opinion of the Resident Engineer, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of
protective grease coating and wrapping. Close pipe openings with
caps or plugs during installation. Pipe openings, equipment, and
plumbing fixtures shall be tightly covered against dirt or
mechanical injury. At completion of all work thoroughly clean
fixtures, exposed materials and equipment.

I. Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000
psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE CONCRETE.
shall be used for all pad or floor mounted equipment. Gages,
thermometers, valves and other devices shall be installed with due
regard for ease in reading or operating and maintaining said devices.
Thermometers and gages shall be located and positioned to be easily
read by operator or staff standing on floor or walkway provided.
Servicing shall not require dismantling adjacent equipment or pipe
work.

J. Interconnection of Controls and Instruments: Electrical interconnection
is generally not shown but shall be provided. This includes
interconnections of sensors, transmitters, transducers, control
devices, control and instrumentation panels, instruments and computer
workstations. Comply with NFPA-70.

K. Many plumbing systems interface with the HVAC control system. L. Work
in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s) .

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that will cause the least interfere with normal
operation of the facility.

L. Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action

performed as directed at no additional cost to the Government.
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2.

The term "conveniently accessible" is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as electrical conduit, motors, fans,
pumps, belt guards, transformers, high voltage lines, piping, and

ductwork.

3.4 PIPE AND EQUIPMENT SUPPORTS

A. Where hanger spacing does not correspond with joist or rib spacing, use

structural steel channels secured directly to joist and rib structure

that will correspond to the required hanger spacing, and then suspend

the equipment and piping from the channels. Holes shall be drilled or

burned in structural steel ONLY with the prior written approval of the

Resident Engineer.

B. The use of chain pipe supports, wire or strap hangers; wood for

blocking, stays and bracing, or hangers suspended from piping above

shall not be permitted. Rusty products shall be replaced.

C. Hanger rods shall be used that are straight and vertical. Turnbuckles

for vertical adjustments may be omitted where limited space prevents

use.

A minimum of 15 mm (1/2-inch) clearance between pipe or piping

covering and adjacent work shall be provided.

D. For horizontal and vertical plumbing pipe supports, refer to the

International Plumbing Code (IPC), latest edition, and these

specifications.

E. Overhead Supports:

1.

3.

The basic structural system of the building is designed to sustain
the loads imposed by equipment and piping to be supported overhead.
Provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

Tubing and capillary systems shall be supported in channel troughs.

F. Floor Supports:

1.

Provide concrete bases, concrete anchor blocks and pedestals, and
structural steel systems for support of equipment and piping.
Concrete bases and structural systems shall be anchored and doweled
to resist forces under operating and seismic conditions (if
applicable) without excessive displacement or structural failure.
Bases and supports shall not be located and installed until
equipment mounted thereon has been approved. Bases shall be sized

to match equipment mounted thereon plus 50 mm (2 inch) excess on all
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edges. Structural drawings shall be reviewed for additional
requirements. Bases shall be neatly finished and smoothed, shall
have chamfered edges at the top, and shall be suitable for painting.

3. All equipment shall be shimmed, leveled, firmly anchored, and
grouted with epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annular space between sleeves and
bolts with a grout material to permit alignment and realignment.

4. For seismic anchoring, refer to Section 13 05 41, SEISMIC RESTRAINT
REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

3.5 LUBRICATION

A.

E.

All equipment and devices requiring lubrication shall be lubricated
prior to initial operation. All devices and equipment shall be field
checked for proper lubrication.

All devices and equipment shall be equipped with required lubrication
fittings. A minimum of one liter (one quart) of oil and 0.5 kg (one
pound) of grease of manufacturer's recommended grade and type for each
different application shall be provided. All materials shall be
delivered to RE/COTR in unopened containers that are properly
identified as to application.

A separate grease gun with attachments for applicable fittings shall be
provided for each type of grease applied.

All lubrication points shall be accessible without disassembling
equipment, except to remove access plates.

All lubrication points shall be extended to one side of the equipment.

3.6 PLUMBING SYSTEMS DEMOLITION

A.

Rigging access, other than indicated on the drawings, shall be provided
after approval for structural integrity by the RE/COTR. Such access
shall be provided without additional cost or time to the Government.
Where work is in an operating plant, approved protection from dust and
debris shall be provided at all times for the safety of plant personnel
and maintenance of plant operation and environment of the plant.

In an operating facility, cleanliness and safety shall be maintained.
The facility shall be kept in an operating condition. Government
personnel will be carrying on their normal duties of operating,
cleaning and maintaining equipment and facility operation. Work shall
be confined to the immediate area concerned; maintain cleanliness and
wet down demolished materials to eliminate dust. Dust and debris shall

not be permitted to accumulate in the area to the detriment of plant
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operation. All flame cutting shall be performed to maintain the fire

safety integrity of this facility. Adequate fire extinguishing

facilities shall be available at all times. All work shall be performed

in accordance with recognized fire protection standards. Inspections
will be made by personnel of the VA Medical Center, and the Contractor
shall follow all directives of the RE or COTR with regard to rigging,
safety, fire safety, and maintenance of operations.

C. All valves including ball shall remain Government property and shall be
removed and delivered to RE/COTR and stored as directed. The Contractor
shall remove all other material and equipment, devices and demolition
debris under these plans and specifications. Such material shall be
removed from Government property expeditiously and shall not be allowed
to accumulate.

3.7 CLEANING AND PAINTING

A. Prior to final inspection and acceptance of the plant and facilities
for beneficial use by the Government, the plant facilities, equipment
and systems shall be thoroughly cleaned and painted. B. In
addition, the following special conditions apply:

1. Cleaning shall be thorough. Solvents, cleaning materials and methods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be removed prior to painting and from surfaces
to remain unpainted. Scratches, scuffs, and abrasions shall be
repaired prior to applying prime and finish coats.

2. The following Material And Equipment shall NOT be painted::

a. Motors, controllers, control switches, and safety switches.
b. Control and interlock devices.

c. Regulators.

d. Pressure reducing valves.

e. Control valves and thermostatic elements.

f. Lubrication devices and grease fittings.

g. Copper, brass, aluminum, stainless steel and bronze surfaces.
h. Valve stems and rotating shafts.

i. Pressure gages and thermometers.

j. Glass.

k. Name plates.
3. Control and instrument panels shall be cleaned and damaged surfaces
repaired. Touch-up painting shall be made with matching paint

obtained from manufacturer or computer matched.
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4. Pumps, motors, steel and cast iron bases, and coupling guards shall
be cleaned, and shall be touched-up with the same color as utilized
by the pump manufacturer

5. The final result shall be a smooth, even-colored, even-textured
factory finish on all items. The entire piece of equipment shall be

repainted, if necessary, to achieve this.

3.8 IDENTIFICATION SIGNS

A.

C.

Laminated plastic signs, with engraved lettering not less than 5 mm
(3/16-inch) high, shall be provided that designates equipment function,
for all equipment, switches, motor controllers, relays, meters, control
devices, including automatic control valves. Nomenclature and
identification symbols shall correspond to that used in maintenance
manual, and in diagrams specified elsewhere. Attach by chain, adhesive,
Or ScCrews.

Factory Built Equipment: Metal plate, securely attached, with name and
address of manufacturer, serial number, model number, size, performance
shall be placed on factory built equipment.

Pipe Identification: Refer to Section 09 91 00, PAINTING.

3.9 STARTUP AND TEMPORARY OPERATION

A.

Start up of equipment shall be performed as described in the equipment
specifications. Temporary use of equipment is specified in Section 01

00 00, GENERAL REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND

ELECTRICAL EQUIPMENT.

3.10 OPERATING AND PERFORMANCE TESTS

A.

Prior to the final inspection, all required tests shall be performed as
specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and
submit the test reports and records to the Resident Engineer.

Should evidence of malfunction in any tested system, or piece of
equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests such systems
respectively during first actual seasonal use of respective systems

following completion of work.
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3.11

A.

3.12

OPERATION AND MAINTENANCE MANUALS

Provide four bound copies. The Operations and maintenance manuals shall
be delivered to RE/COTR not less than 30 days prior to completion of a
phase or final inspection.

All new and temporary equipment and all elements of each assembly shall
be included.

Data sheet on each device listing model, size, capacity, pressure,
speed, horsepower, impeller size, and other information shall be
included.

Manufacturer’s installation, maintenance, repair, and operation
instructions for each device shall be included. Assembly drawings and
parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and
Maintenance Manual.

Lubrication instructions, type and quantity of lubricant shall be
included.

Schematic diagrams and wiring diagrams of all control systems corrected
to include all field modifications shall be included.

Set points of all interlock devices shall be listed.

Trouble-shooting guide for the control system troubleshooting guide
shall be inserted into the Operations and Maintenance Manual.

The combustion control system sequence of operation corrected with
submittal review comments shall be inserted into the Operations and
Maintenance Manual.

Emergency procedures.
INSTRUCTIONS TO VA PERSONNEL

Instructions shall be provided in accordance with Article,
INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS.
- --END - - -
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PART 1

SECTION 22 05 12
GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT

- GENERAL

1.1 DESCRIPTION:

This section describes the general motor requirements for plumbing

equipment.

1.2 RELATED WORK:

A.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements common to more than one section of Division 26.
26 29 11, LOW-VOLTAGE MOTOR STARTERS: Starters, control and protection

of motors: Section

1.3 SUBMITTALS:

A.

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL

INSTALLATIONS, submit the following:

Shop Drawings:

1. Sufficient information, clearly presented, shall be included to
determine compliance with drawings and specifications.

2. Motor nameplate information shall be submitted including electrical
ratings, dimensions, mounting details, materials, horsepower, power
factor, current as a function of speed, current efficiency, speed as
a function of load, RPM, enclosure, starting characteristics, torque
characteristics, code letter, full load and locked rotor current,
service factor, and lubrication method.

Manuals:

1. Companion copies of complete maintenance and operating manuals,
including technical data sheets and application data shall be
submitted simultaneously with the shop drawings.

Certification: Two weeks prior to final inspection, unless otherwise

noted, four copies of the following certification shall be submitted to

the Resident Engineer:

1. Certification shall be submitted stating that the motors have been

properly applied, installed, adjusted, lubricated, and tested.

1.4 APPLICABLE PUBLICATIONS:

A.

The publications listed below (including amendments, addenda,
revisions, supplements and errata) shall form a part of this
specification to the extent referenced. Publications are referenced in

the text by designation only.
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B. National Electrical Manufacturers Association (NEMA) :

MG 1-07. ... Motors and Generators
MG 2-01.......00uuuuennn Safety Standard and Guide for Selection,
Installation and Use of Electric Motors and
Generators
C. National Fire Protection Association (NFPA):
JO0=12 it et e e e National Electrical Code (NEC)
PART 2 - PRODUCTS
2.1 MOTORS:

A. For alternating current, fractional and integral horsepower motors,
NEMA Publications MG 1 and MG 2 shall apply.

B. Voltage ratings shall be as follows:

1. Single phase:
a. Motors connected to 120-volt systems: 115 volts.
b. Motors connected to 208-volt systems: 200 volts.
2. Three phase:

a. Motors connected to 208-volt systems: 200 volts.

b. Motors, less than 74.6 kW (100 HP), connected to 240 volt or 480
volt systems: 230/460 volts, dual connection.

C. Number of phases shall be as follows:

1. Motors, less than 373 W (1/2 HP): Single phase.
2. Motors, 373 W (1/2 HP) and larger: 3 phase.
3. Exceptions:

Hermetically sealed motors.

b. Motors for equipment assemblies, less than 746 W (1 HP), may be
single phase provided the manufacturer of the proposed assemblies
cannot supply the assemblies with three phase motors.

D. Horsepower ratings shall be adequate for operating the connected loads
continuously in the prevailing ambient temperatures in areas where the
motors are installed, without exceeding the NEMA standard temperature
rises for the motor insulation.

E. Motor designs, as indicated by the NEMA code letters, shall be
coordinated with the connected loads to assure adequate starting and
running torque.

F. Motor Enclosures:

1. Shall be the NEMA types shown on the drawings for the motors.
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2.

Where the types of motor enclosures are not shown on the drawings,
they shall be the NEMA types, which are most suitable for the
environmental conditions where the motors are being installed.
Enclosures shall be primed and finish coated at the factory with
manufacturer's prime coat and standard finish.

All motors in hazardous locations shall be approved for the
application and meet the Class and Group as required by the area

classification.

G. Electrical Design Requirements

1.
2.

Motors shall be continuous duty.

The insulation system shall be rated minimum of class B, 130° C
(266° F).

The maximum temperature rise by resistance at rated power shall not
exceed Class B limits, 80° C (176° F).

The speed/torque and speed/current characteristics shall comply with
NEMA Design A or B, as specified.

Motors shall be suitable for full voltage starting, unless otherwise
noted.

Motors for variable frequency drive applications shall adhere to
NEMA standards publication MG 1, Part 30, Application considerations
for Constant Speed Motors Used on a Sinusoidal Bus with Harmonic
Content and General Purpose Motors Used with Adjustable voltage or
Adjustable frequency controls, or both, or Part 31, Definite Purpose

Inverter Fed Polyphase Motors.

H. Mechanical Design Requirements

1.

Bearings shall be rated for a minimum of 26,280 hours L-10 life at
full load direct coupled, except vertical high thrust motors.
Vertical motors shall be capable of withstanding a momentary up
thrust of at least 30% of normal down thrust.

Grease lubricated bearings shall be designed for electric motor use.
Grease shall be capable of the temperatures associated with electric
motors and shall be compatible with Polyurea based greases.

Grease fittings, if provided, shall be Alemite type or equivalent.
0il lubricated bearings, when specified, shall have an externally
visible sight glass to view oil level.

Vibration shall not exceed 0.15 inch per second, unfiltered peak.

Noise level shall meet the requirements of the application.
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8. Motors on 180 frames and larger shall have provisions for lifting

eyes or lugs capable of a safety factor of 5.

9. All external fasteners shall be corrosion resistant.

10. Condensation heaters, when specified, shall keep motor windings at
least 5° C (41° F) above ambient temperature.

11. Winding thermostats, when specified shall be normally closed,
connected in series.

12. Grounding provisions shall be in the main terminal box.

I. Additional requirements for specific motors, as indicated in other
sections, shall also apply.

J. NEMA Premium Efficiency Electric Motors, Motor Efficiencies: All
permanently wired polyphase motors of 746 Watts (1 Horsepower) or more
shall meet the minimum full-load efficiencies as indicated in the
following table, and as specified in this specification. Motors of 746
Watts (one horsepower) or more with open, drip-proof or totally
enclosed fan-cooled enclosures shall be NEMA premium 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.

K. Minimum Power Factor at Full Load and Rated Voltage: 90 percent at 1200
RPM, 1800 RPM and 3600 RPM.

PART 3 - EXECUTION

3.1 INSTALLATION:
Install motors in accordance with manufacturer’s recommendations, the
NEC, NEMA, as shown on the drawings and/or as required by other
sections of these specifications.

3.2 FIELD TESTS
Megger all motors after installation, before start-up. All shall test

free from grounds.
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SECTION 22 05 23
GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section describes the requirements for general-duty valves for
domestic water and sewer systems.
1.2 RELATED WORK
A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer's Literature and Data:
1. Valves.
1.4 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American Society for Testing and Materials (ASTM) :A536-84 (R 2004)
Standard Specification for Ductile Iron Castings
C. International Code Council (ICC)
IPC-09) v i it i i i i i i i e e International Plumbing Code
D. Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc. (MSS):
SP-25-98....... ... 0. Standard Marking System for Valves, Fittings,
Flanges and UnionsSP-67-02a (R 2004) Butterfly
Valve of the Single flange Type (Lug Wafer)
SP-72-99. . ... ... .. .. Ball Valves With Flanged or Butt Welding For
General Purpose
SP-110-96. ... ... Ball Valve Threaded, Socket Welding, Solder
Joint, Grooved and Flared Ends
1.5 DELIVERY, STORAGE, AND HANDLING
A. Valves shall be prepared for shipping as follows:
1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
4. Set ball valves open to minimize exposure of functional surfaces
6. Block check valves in either closed or open position.

B. Valves shall be prepared for storage as follows:
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1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point

temperature.

PART 2 - PRODUCTS

2.1 VALVES

A. Asbestos packing and gaskets are prohibited.

B. Bronze valves shall be made with dezincification resistant materials.

Bronze valves made with copper alloy (brass) containing more than 15

percent zinc shall not be permitted.

C. Shut-off:

1. Cold, Hot and Re-circulating Hot Water:

a.

50 mm or DN50 (2 inches) and smaller: Ball, MSS Sp-72, Sp-110,
Ball valve shall be full port three piece or two piece with a
union design with adjustable stem package. Threaded stem designs
are not allowed. The ball valve shall have a SWP rating of 1035
kPa (150 psig) and a CWP rating of 4140 kPa (600 psig). The body
material shall be Bronze ASTM B584, Alloy C844. The ends shall
be solder,

Less than 100 mm DN10O (4 inches): Butterfly shall have an iron

body with EPDM seal and aluminum bronze disc. The butterfly

valve shall meet MSS SP-67, type I standard. The butterfly valve
shall have a SWP rating of 1380 kPa (200 psig). The valve design
shall be lug type suitable for bidirectional dead-end service at
rated pressure. The body material shall meet ASTM A 536, ductile
iron.

100 mm (DN100O) (4 inches) and larger:

1) Class 125, 0S&Y, Cast Iron Gate Valve. The gate valve shall
meet MSS-SP-70 type I standard. The gate valve shall have a
CWP rating of 1380 kPa (200 psig). The valve materials shall
meet ASTM A 126, grey iron with bolted bonnet, flanged ends,
bronze trim, and solid wedge disc. The gate valve shall be
gear operated for sizes under 200 mms or DN200 (8 inches) and
crank operated for sizes 200 mms or DN200 (8 inches) and above

2) Single flange, ductile iron butterfly valves: The single
flanged butterfly valve shall meet the MSS SP-67 standard.

The butterfly valve shall have a CWP rating of 1380 kPa (200
psig) . The butterfly valve shall be lug type, suitable for
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PART

bidirectional dead-end service at rated pressure without use
of downstream flange. The body material shall comply with
ASTM A536 ductile iron. The seat shall be EPDM with stainless
steel disc and stem.

3) Grooved end, ductile iron butterfly valves. The grooved
butterfly valve shall meet the MSS SP-67 standard. The
grooved butterfly valve shall have a CWP rating of 1380 kPa
(200 psig). The valve materials shall be polyamide coated
ductile iron conforming to ASTM A536 with two piece stainless
steel stem, EPDM encapsulated ductile iron disc, and EPDM
seal. The butterfly valve shall be gear operated

3 - EXECUTION

3.1 EXAMINATION

A.

E.

Valve interior shall be examined for cleanliness, freedom from foreign
matter, and corrosion. Special packing materials shall be removed,
such as blocks, used to prevent disc movement during shipping and
handling.

Valves shall be operated in positions from fully open to fully closed.
Guides and seats shall be examined and made accessible by such
operations.

Threads on valve and mating pipe shall be examined for form and
cleanliness.

Mating flange faces shall be examined for conditions that might cause
leakage. Bolting shall be checked for proper size, length, and
material. Gaskets shall be verified for proper size and that its
material composition is suitable for service and free from defects and
damage.

Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A.

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

Valves shall be installed in horizontal piping with stem at or above
center of pipe

Valves shall be installed in a position to allow full stem movement.
Check valves shall be installed for proper direction of flow and as
follows:

1. Swing Check Valves: 1In horizontal position with hinge pin level.
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3.3 ADJUSTING

A. Valve packing shall be adjusted or replaced after piping systems have
been tested and put into service but before final adjusting and
balancing. Replace valves shall be replaced if persistent leaking
occurs.

--END- - -
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SECTION 22 14 29
SUMP PUMPS

1 - GENERAL

1.1 DESCRIPTION

A.

Sump pumps. See schedule on Drawings for pump capacity and head.

1.2 RELATED WORK

A.
B.
C.

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT.
Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.

1.3 SUBMITTALS

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
Manufacturer's Literature and Data:
1. Pump:
a. Manufacturer and model.
b. Operating speed.
c. Capacity.
d. Characteristic performance curves.
2. Motor:
a. Manufacturer
b. Speed.
c. Current Characteristics and W (HP).
d. Efficiency.
Certified copies of all the factory and construction site test data
sheets and reports.
Complete operating and maintenance manuals including wiring diagrams,
technical data sheets and information for ordering replaceable parts:
1. Include complete list which indicates all components of the system.
2. Include complete diagrams of the internal wiring for each item of
equipment.
3. Diagrams shall have their terminals identified to facilitate
installation, operation and maintenance.
Completed System Readiness Checklist provided by the Commissioning Agent
and completed by the contractor, signed by a qualified technician and
dated on the date of completion, in accordance with the requirements of

Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS.
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1.4 APPLICABLE PUBLICATIONS

A.

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

National Electrical Manufacturers Association (NEMA) :

ICS6-93 (2006).......... Industrial Control and Systems Enclosures
250=2008. ...t ii i Enclosures for Electrical Equipment (1000 Volts
Maximum)

Underwriters' Laboratories, Inc. (UL):

508-07. .. Standards For Industrial Control Egquipment

PART 2 - PRODUCTS

2.1 SUMP PUMP

A.

Centrifugal, vertical, submersible pump and motor, designed for 60
degrees C ( 140 degrees F) maximum water service. Driver shall be
electric motor. Support shall be rigid type. Provide perforated, suction
strainer. Systems include one pump as required by: Contract Documents.
Pump shall be capable of continuous duty cycle.

1. Pump housings may be cast iron, bronze, aluminum, plastic or
stainless steel. Cast iron and aluminum housings for submersible
pumps shall be epoxy coated.

Impeller: Brass, bronze or cast iron.

Shaft: Stainless steel or other approved corrosion-resisting metal.

Bearings: As required to hold shaft alignment, anti-friction type for

thrust permanently lubricated.

Motor: Maximum 40 degrees C (104 degrees F) ambient temperature rise

above the maximum fluid temperature being pumped , completely enclosed,

voltage and phase as shown in schedule on Electrical drawings conforming
to NEMA 250 -Type 6P. Size the motor capacity to operate pump without
overloading the motor at any point on the pump curve. Refer to Section

22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT.

Automatic Control and Level Alarm: Furnish a control panel in a Nema 4X

enclosure. The controls shall be suitable for operation with the

electrical characteristics listed on the Electrical drawings. The
control panel shall have a level control system with switches to start
and stop pumps automatically, and to activate a high water alarm. The
level control system will include sensors in the sump that detect the
level of the liquid. The sensors may be float type switches, ultrasonic
level sensors, transducers, or other appropriate equipment. The high

water alarm shall have a red beacon light at the control panel and a
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PART 3

buzzer, horn, or bell. The alarm shall have a silencing switch.
Provide auxiliary contacts for remote alarming to the Energy Control
Center. The control system shall include provisions for the detection
and alarm of hydraulic oil in the sump. The system shall be capable of
pumping water only with o0il being present in the sump.

1.The circuitry of the control panel shall include:

power switch to turn on/off the automatic control mechanism

a
b. HOA switches to manually override automatic control mechanism

Q

run lights to indicate when pumps are powered up

Q.

level status lights to indicate when water in sump has reached the
predetermined on/off and alarm levels

magnetic motor contactors

disconnect/breaker for each pump

automatic motor overload protection

o9+ 0

0il in sump light

Sensors that detect the level of water in the sump shall be so
arranged as to allow the accumulation of enough volume of liquid
below the normal on level that the pump will run for a minimum cycle
time as recommended by the pump manufacturer. Sensors shall be
located to activate the alarm adequately before the water level rises
above top of sump.

Provide two separate power supplies to the control panel, one for the
control/alarm circuitry and one for power to the pump motors. Each
power supply is to be fed from its own breaker so that if a pump
overload trips a breaker, the alarm system will still function. Each
power supply is to be wired in its own conduit.

Wiring from the sump to the control panel shall have separate
conduits for the pump power and for the sensor switches. All conduits
are to be sealed at the basin and at the control panel to prevent the

intrusion of moisture and of flammable and/or corrosive gases.

Sump: Furnish stainless steel basins with galvanized steel grate covers.
Sump shall be sized to allow an adequate volume of water to accumulate
for a minimum one minute cycle of pump operation.

Provide a check, ball valve, and union coupling in the discharge of each
pump.

- EXECUTION

3.1 STARTUP AND TESTING

A. Make tests as recommended by product manufacturer and listed standards

and under actual or simulated operating conditions and prove full
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compliance with design and specified requirements. Tests of the various

items of equipment shall be performed simultaneously with the system of
which each item is an integral part.

B. The tests shall include system capacity and all control and alarm
functions.
When any defects are detected, correct defects and repeat test.
Coordinate the startup and contractor testing schedules with the

Resident Engineer. Provide a minimum of 7 days prior to notice.
3.3 DEMONSTRATION AND TRAINING

A. Provide services of manufacturer’s technical representative for two

hours to instruct VA Personnel in operation and maintenance of units.
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SECTION 23 05 11
COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 23.

B. Definitions:

1.

3.
4.

Exposed: Piping, ductwork, and equipment exposed to view in finished
rooms.

Option or optional: Contractor's choice of an alternate material or
method.

RE: Resident Engineer

COTR: Contracting Officer’s Technical Representative.

1.2 RELATED WORK

A
B
C
D.
E
F
G

g O Z2 R BH XN g H

Section 00 72 00, GENERAL CONDITIONS

Section 01 00 00, GENERAL REQUIREMENTS

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES
Section 05 50 00, METAL FABRICATIONS

Section 07 84 00, FIRESTOPPING

Section 07 92 00, JOINT SEALANTS

Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC and STEAM
GENERATION

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING and

EQUIPMENT

Section 23 05 93, TESTING, ADJUSTING, and BALANCING FOR HVAC

Section 23 07 11, HVAC, PLUMBING, and Boiler Plant Insulation
Section 23 31 00, HVAC DUCTS and CASINGS

Section 23 36 00, AIR TERMINAL UNITS

Section 23 37 00, AIR OUTLETS and INLETS

Section 23 81 43, AIR-SOURCE UNITARY HEAT PUMPS

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS

1.3 QUALITY ASSURANCE

A. Mechanical, electrical and associated systems shall be safe, reliable,

efficient, durable, easily and safely operable and maintainable, easily

and safely accessible, and in compliance with applicable codes as

specified. The systems shall be comprised of high quality institutional-

class and industrial-class products of manufacturers that are

experienced specialists in the required product lines. All construction
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firms and personnel shall be experienced and qualified specialists in

industrial and institutional HVAC
B. Equipment Vibration Tolerance:

1. Refer to Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC
PIPING and EQUIPMENT. Equipment shall be factory-balanced to this
tolerance and re-balanced on site, as necessary.

2. After HVAC air balance work is completed and permanent drive sheaves
are in place, perform field mechanical balancing and adjustments
required to meet the specified vibration tolerance.

C. Products Criteria:

1. Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years (or longer as specified elsewhere).
The design, model and size of each item shall have been in
satisfactory and efficient operation on at least three installations
for approximately three years. However, digital electronics devices,
software and systems such as controls, instruments, computer work
station, shall be the current generation of technology and basic
design that has a proven satisfactory service record of at least
three years. See other specification sections for any exceptions
and/or additional requirements.

2. All items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.

3. Conform to codes and standards as required by the specifications.
Conform to local codes, if required by local authorities such as the
natural gas supplier, if the local codes are more stringent then
those specified. Refer any conflicts to the Resident Engineer.

5. Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

6. Nameplates: Nameplate bearing manufacturer's name or identifiable
trademark shall be securely affixed in a conspicuous place on
equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.

7. Asbestos products or equipment or materials containing asbestos shall
not be used.

D. Equipment Service Organizations:
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E.

1. HVAC: Products and systems shall be supported by service
organizations that maintain a complete inventory of repair parts and
are located within 50 miles to the site.

Execution (Installation, Construction) Quality:

1. Apply and install all items in accordance with manufacturer's written
instructions. Refer conflicts between the manufacturer's instructions
and the contract drawings and specifications to the Resident Engineer
for resolution. Provide written hard copies or computer files of
manufacturer’s installation instructions to the Resident Engineer at
least two weeks prior to commencing installation of any item.
Installation of the item will not be allowed to proceed until the
recommendations are received. Failure to furnish these
recommendations is a cause for rejection of the material.

2. Provide complete layout drawings required by Paragraph, SUBMITTALS.
Do not commence construction work on any system until the layout
drawings have been approved.

Upon request by Government, provide lists of previous installations for

selected items of equipment. Include contact persons who will serve as

references, with telephone numbers and e-mail addresses.

1.4 SUBMITTALS

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES, and with requirements in the individual specification
sections.

Contractor shall make all necessary field measurements and
investigations to assure that the equipment and assemblies will meet
contract requirements.

If equipment is submitted which differs in arrangement from that shown,
provide drawings that show the rearrangement of all associated systems.
Approval will be given only if all features of the equipment and
associated systems, including accessibility, are equivalent to that
required by the contract.

Prior to submitting shop drawings for approval, contractor shall certify
in writing that manufacturers of all major items of equipment have each
reviewed drawings and specifications, and have jointly coordinated and
properly integrated their equipment and controls to provide a complete
and efficient installation.

Submittals and shop drawings for interdependent items, containing
applicable descriptive information, shall be furnished together and

complete in a group. Coordinate and properly integrate materials and
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equipment in each group to provide a completely compatible and

efficient.

F. Layout Drawings:

1. Submit complete consolidated and coordinated layout drawings for all
new systems, and for existing systems that are in the same areas.
Refer to Section 00 72 00, GENERAL CONDITIONS, Article, SUBCONTRACTS
AND WORK COORDINATION.

2. The drawings shall include plan views, elevations and sections of all
systems and shall be on a scale of not less than 1:32 (3/8-inch equal
to one foot). Clearly identify and dimension the proposed locations
of the principal items of equipment. The drawings shall clearly show
locations and adequate clearance for all equipment, piping, wvalves,
control panels and other items. Show the access means for all items
requiring access for operations and maintenance. Provide detailed
layout drawings of all piping and duct systems.

3. Do not install equipment foundations, equipment or piping until
layout drawings have been approved.

4. In addition, for HVAC systems, provide details of the following:

a. Mechanical equipment rooms.
b. Interstitial space.
c. Hangers, inserts, supports, and bracing.
e. Duct or equipment penetrations of floors, walls, ceilings, or
roofs.
G. Manufacturer's Literature and Data: Submit under the pertinent section
rather than under this section.

2. Submit electric motor data and variable speed drive data with the
driven equipment.

3. Equipment and materials identification.

4. Fire-stopping materials.

5. Hangers, inserts, supports and bracing. Provide load calculations for
variable spring and constant support hangers.

6. Wall, floor, and ceiling plates.

H. HVAC Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

2. Provide a listing of recommended replacement parts for keeping in

stock supply, including sources of supply, for equipment.
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1.5 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. Air Conditioning, Heating and Refrigeration Institute (AHRI):
430-2009. ..., Central Station Air-Handling Units
C. Rubber Manufacturers Association (ANSI/RMA) :
IP-20-2007. .. ieieeenn. Specifications for Drives Using Classical
V-Belts and Sheaves
IP-21-2009..... 0000 Specifications for Drives Using Double-V
(Hexagonal) Belts
IP-22-2007... ... Specifications for Drives Using Narrow V-Belts
and Sheaves
D. Air Movement and Control Association (AMCA) :
410-96. .. i ii i e Recommended Safety Practices for Air Moving
Devices

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

A36/A36M-08. ... Standard Specification for Carbon Structural
Steel
A575-96 (2007) . v oo i oL Standard Specification for Steel Bars, Carbon,

Merchant Quality, M-Grades

E84-10. ..., Standard Test Method for Surface Burning
Characteristics of Building Materials

E119-09c. ... Standard Test Methods for Fire Tests of Building
Construction and Materials

F. Manufacturers Standardization Society (MSS) of the Valve and Fittings
Industry, Inc:
SP-58-2009.............. Pipe Hangers and Supports-Materials, Design and

Manufacture, Selection, Application, and

Installation

SP 69-2003.............. Pipe Hangers and Supports-Selection and
Application

SP 127-2001............. Bracing for Piping Systems, Seismic - Wind -

Dynamic, Design, Selection, Application
I. Gational Electrical Manufacturers Association (NEMA) :
MG-1-2009............... Motors and Generators
H. National Fire Protection Association (NFPA) :

JO0=12 it et e e e e e National Electrical Code
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90A-09. ...t ii e Standard for the Installation of Air

Conditioning and Ventilating Systems

101-09. ... iiii i Life Safety Code

1.6 DELIVERY, STORAGE AND HANDLING
A. Protection of Equipment:

1. Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not the
Government has reimbursed the Contractor for the equipment and
material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

2. Place damaged equipment in first class, new operating condition; or,
replace same as determined and directed by the Resident Engineer.
Such repair or replacement shall be at no additional cost to the
Government.

3. Protect interiors of new equipment and piping systems against entry
of foreign matter. Clean both inside and outside before painting or
placing equipment in operation.

4. Existing equipment and piping being worked on by the Contractor shall
be under the custody and responsibility of the Contractor and shall
be protected as required for new work.

B. Cleanliness of Piping and Equipment Systems:

1. Exercise care in storage and handling of equipment and piping
material to be incorporated in the work. Remove debris arising from
cutting, threading and welding of piping.

2. Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

3. Clean interior of all tanks prior to delivery for beneficial use by
the Government.

4. Boilers shall be left clean following final internal inspection by
Government insurance representative or inspector.

5. Contractor shall be fully responsible for all costs, damage, and
delay arising from failure to provide clean systems.

1.7 JOB CONDITIONS — WORK IN EXISTING BUILDING
A. Building Operation: Government employees will be continuously operating
and managing all facilities, including temporary facilities, that serve
the medical center.
B. Maintenance of Service: Schedule all work to permit continuous service

as required by the medical center.
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C.

PART 2

Phasing of Work: Comply with all requirements shown on drawings or
specified.

Building Working Environment: Maintain the architectural and structural
integrity of the building and the working environment at all times.
Maintain the interior of building at 18 degrees C (65 degrees F)
minimum. Limit the opening of doors, windows or other access openings to
brief periods as necessary for rigging purposes. No storm water or
ground water leakage permitted. Provide daily clean-up of construction
and demolition debris on all floor surfaces and on all equipment being
operated by VA.

Acceptance of Work for Government Operation: As new facilities are made
available for operation and these facilities are of beneficial use to
the Government, inspections will be made and tests will be performed.
Based on the inspections, a list of contract deficiencies will be issued
to the Contractor. After correction of deficiencies as necessary for
beneficial use, the Contracting Officer will process necessary
acceptance and the equipment will then be under the control and
operation of Government personnel.

- PRODUCTS

2.1 FACTORY-ASSEMBLED PRODUCTS

A.

Provide maximum standardization of components to reduce spare part

requirements.

Manufacturers of equipment assemblies that include components made by

others shall assume complete responsibility for final assembled unit.

1. All components of an assembled unit need not be products of same
manufacturer.

2. Constituent parts that are alike shall be products of a single
manufacturer.

3. Components shall be compatible with each other and with the total
assembly for intended service.

4. Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required to
deliver specified performance of the complete assembly.

Components of equipment shall bear manufacturer's name and trademark,

model number, serial number and performance data on a name plate

securely affixed in a conspicuous place, or cast integral with, stamped

or otherwise permanently marked upon the components of the equipment.
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D. Major items of equipment, which serve the same function, must be the

same make and model. Exceptions will be permitted if performance
requirements cannot be met.

2.2 COMPATIBILITY OF RELATED EQUIPMENT
Equipment and materials installed shall be compatible in all respects
with other items being furnished and with existing items so that the
result will be a complete and fully operational plant that conforms to
contract requirements.

2.5 LIFTING ATTACHMENTS
Provide equipment with suitable lifting attachments to enable equipment
to be lifted in its normal position. Lifting attachments shall withstand
any handling conditions that might be encountered, without bending or
distortion of shape, such as rapid lowering and braking of load.

2.8 EQUIPMENT AND MATERIALS IDENTIFICATION

A. Use symbols, nomenclature and equipment numbers specified, shown on the
drawings.

B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less
than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid
black plastic with white letters specified in Section 09 91 00, PAINTING
permanently fastened to the equipment. Identify unit components such as
coils, filters, fans, etc.

C. Exterior (Outdoor) Equipment: Brass nameplates, with engraved black
filled letters, not less than 48 mm (3/16-inch) high riveted or bolted
to the equipment.

D. Control Items: Label all temperature and humidity sensors, controllers
and control dampers. Identify and label each item as they appear on the
control diagrams.

2.9 FIRESTOPPING
Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, smoke and gases where penetrations occur for piping
and ductwork. Refer to Section 23 07 11, HVAC, PLUMBING, AND BOILER
PLANT INSULATION, for firestop pipe and duct insulation.

2.10 GALVANIZED REPAIR COMPOUND
Mil. Spec. DOD-P-21035B, paint form.

2.11 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS

A. Vibration Isolators: Refer to Section 23 05 41, NOISE AND VIBRATION
CONTROL FOR HVAC PIPING AND EQUIPMENT.

B. Pipe Supports: Comply with MSS SP-58. Type Numbers specified refer to
this standard. For selection and application comply with MSS SP-69.
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Refer to Section 05 50 00, METAL FABRICATIONS, for miscellaneous metal

support materials and prime coat painting requirements.

C. Attachment to Concrete Building Construction:

1. Concrete insert: MSS SP-58, Type 18.

2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not less than 102 mm (four inches) thick when
approved by the Resident Engineer for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry not
less than 102 mm (four inches) thick when approved by the Resident
Engineer for each job condition.

D. Attachment to existing structure: Support from existing floor/roof
frame.

Attachment to Wood Construction: Wood screws or lag bolts.

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load

listed in MSS SP-58. Types 13 or 15 turn-buckles shall provide 38 mm

(1-1/2 inches) minimum of adjustment and incorporate locknuts.

All-thread rods are acceptable.

2.13 DUCT PENETRATIONS

A. Provide firestopping for openings through fire and smoke barriers,
maintaining minimum required rating of floor, ceiling or wall assembly.
See section 07 84 00, FIRESTOPPING.

2.14 SPECIAL TOOLS AND LUBRICANTS

A. Furnish, and turn over to the Resident Engineer, tools not readily
available commercially, that are required for disassembly or adjustment
of equipment and machinery furnished.

B. Grease Guns with Attachments for Applicable Fittings: One for each type
of grease required for each motor or other equipment.

C. Tool Containers: Hardwood or metal, permanently identified for in tended
service and mounted, or located, where directed by the Resident
Engineer.

D. Lubricants: A minimum of 0.95 L (one quart) of oil, and 0.45 kg (one
pound) of grease, of equipment manufacturer's recommended grade and
type, 1in unopened containers and properly identified as to use for each
different application.

2.15 WALL, FLOOR AND CEILING PLATES

A. Material and Type: Chrome plated brass or chrome plated steel, one piece
or split type with concealed hinge, with set screw for fastening to
pipe, or sleeve. Use plates that fit tight around pipes, cover openings

around pipes and cover the entire pipe sleeve projection.
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B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.
C. Locations: Use where pipe penetrates floors, walls and ceilings in

exposed locations, in finished areas only. Provide a watertight joint in

spaces where brass or steel pipe sleeves are specified.

2.16 ASBESTOS

PART 3

Materials containing asbestos are not permitted.

- EXECUTION

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A.

Coordinate location of piping, sleeves, inserts, hangers, ductwork and
equipment. Locate piping, sleeves, inserts, hangers, ductwork and
equipment clear of windows, doors, openings, light outlets, and other
services and utilities. Prepare equipment layout drawings to coordinate
proper location and personnel access of all facilities. Submit the
drawings for review as required by Part 1. Follow manufacturer's
published recommendations for installation methods not otherwise
specified.

Operating Personnel Access and Observation Provisions: Select and

arrange all equipment and systems to provide clear view and easy access,

without use of portable ladders, for maintenance and operation of all
devices including, but not limited to: all equipment items, wvalves,
filters, strainers, transmitters, sensors, control devices. All gages
and indicators shall be clearly visible by personnel standing on the
floor or on permanent platforms. Do not reduce or change maintenance and
operating space and access provisions that are shown on the drawings.

Equipment and Piping Support: Coordinate structural systems necessary

for pipe and equipment support with pipe and equipment locations to

permit proper installation.

Cutting Holes:

1. Cut holes through concrete and masonry by rotary core drill.
Pneumatic hammer, impact electric, and hand or manual hammer type
drill will not be allowed, except as permitted by Resident Engineer
where working area space is limited.

2. Locate holes to avoid interference with structural members such as
beams or grade beams. Holes shall be laid out in advance and drilling
done only after approval by Resident Engineer. If the Contractor
considers it necessary to drill through structural members, this

matter shall be referred to Resident Engineer for approval.
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3. Do not penetrate membrane waterproofing.

E. Interconnection of Instrumentation or Control Devices: Generally,
electrical and pneumatic interconnections are not shown but must be
provided.

F. Electrical and Pneumatic Interconnection of Controls and Instruments:
This generally not shown but must be provided. This includes
interconnections of sensors, transmitters, transducers, control devices,
control and instrumentation panels, instruments and computer
workstations. Comply with NFPA-70.

G. Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer's recommendations
and as approved by the Resident Engineer. Damaged or defective items
in the opinion of the Resident Engineer, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of protective
grease coating and wrapping. Close pipe openings with caps or plugs
during installation. Tightly cover and protect fixtures and equipment
against dirt, water chemical, or mechanical injury. At completion of
all work thoroughly clean fixtures, exposed materials and equipment.

H. Concrete and Grout: Use concrete and shrink compensating grout 25 MPa
(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE
CONCRETE.

I. Work in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that will least interfere with normal operation of
the facility.

3. Cut required openings through existing masonry and reinforced
concrete using diamond core drills. Use of pneumatic hammer type
drills, impact type electric drills, and hand or manual hammer type
drills, will be permitted only with approval of the Resident
Engineer. Locate openings that will least effect structural slabs,

columns, ribs or beams. Refer to the Resident Engineer for
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determination of proper design for openings through structural
sections and opening layouts approval, prior to cutting or drilling
into structure. After Resident Engineer's approval, carefully cut
opening through construction no larger than absolutely necessary for
the required installation.

J. Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost to the Government.

2. The term "conveniently accessible" is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as motors, fans, pumps, belt guards,

transformers, high voltage lines, piping, and ductwork.

3.2 TEMPORARY PIPING AND EQUIPMENT

A.

Continuity of operation of existing facilities will generally require
temporary installation or relocation of equipment and piping.

The Contractor shall provide all required facilities in accordance with
the requirements of phased construction and maintenance of service. All
piping and equipment shall be properly supported, sloped to drain,
operate without excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requirements of Paragraph 3.1 apply.

Temporary facilities and piping shall be completely removed and any
openings in structures sealed. Provide necessary blind flanges and caps

to seal open piping remaining in service.

3.3 RIGGING

A.

Design is based on application of available equipment. Openings in
building structures are planned to accommodate design scheme.
Alternative methods of equipment delivery may be offered by Contractor
and will be considered by Government under specified restrictions of
phasing and maintenance of service as well as structural integrity of
the building.

Close all openings in the building when not required for rigging
operations to maintain proper environment in the facility for Government
operation and maintenance of service.

Contractor shall provide all facilities required to deliver specified
equipment and place on foundations. Attachments to structures for

rigging purposes and support of equipment on structures shall be
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G.

Contractor's full responsibility. Upon request, the Government will
check structure adequacy and advise Contractor of recommended
restrictions.

Contractor shall check all clearances, weight limitations and shall
offer a rigging plan designed by a Registered Professional Engineer. All
modifications to structures, including reinforcement thereof, shall be
at Contractor's cost, time and responsibility.

Rigging plan and methods shall be referred to Resident Engineer for
evaluation prior to actual work.

Restore building to original condition upon completion of rigging work.

3.4 PIPE AND EQUIPMENT SUPPORTS

A.

Where hanger spacing does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend
the equipment and piping from the channels. Drill or burn holes in
structural steel only with the prior approval of the Resident Engineer.
Use of chain, wire or strap hangers; wood for blocking, stays and
bracing; or, hangers suspended from piping above will not be permitted.
Replace or thoroughly clean rusty products and paint with zinc primer.
Use hanger rods that are straight and vertical. Turnbuckles for vertical
adjustments may be omitted where limited space prevents use.

Overhead Supports:

1. The basic structural system of the building is designed to sustain
the loads imposed by equipment and piping to be supported overhead.

2. Provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

3. Tubing and capillary systems shall be supported in channel troughs.

Floor Supports:

1. Provide concrete bases, concrete anchor blocks and pedestals, and
structural steel systems for support of equipment and piping. Anchor
and dowel concrete bases and structural systems to resist forces
under operating and seismic conditions (if applicable) without
excessive displacement or structural failure.

2. Do not locate or install bases and supports until equipment mounted
thereon has been approved. Size bases to match equipment mounted
thereon plus 50 mm (2 inch) excess on all edges. Boiler foundations
shall have horizontal dimensions that exceed boiler base frame

dimensions by at least 150 mm (6 inches) on all sides. Refer to
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structural drawings. Bases shall be neatly finished and smoothed,

shall have chamfered edges at the top, and shall be suitable for
painting.
3. All equipment shall be shimmed, leveled, firmly anchored, and grouted
with epoxy grout. Anchor bolts shall be placed in sleeves, anchored
to the bases. Fill the annular space between sleeves and bolts with a
granular material to permit alignment and realignment.
3.5 MECHANICAL DEMOLITION

A. Rigging access, other than indicated on the drawings, shall be provided
by the Contractor after approval for structural integrity by the
Resident Engineer. Such access shall be provided without additional cost
or time to the Government. Where work is in an operating facility,
provide approved protection from dust and debris at all times for the
safety of facilitypersonnel and maintenance of plant operation and
environment of the facility.

B. In an operating facility, maintain the operation, cleanliness and
safety. Government personnel will be carrying on their normal duties of
operating, cleaning and maintaining equipment and plant operation.
Confine the work to the immediate area concerned; maintain cleanliness
and wet down demolished materials to eliminate dust. Do not permit
debris to accumulate in the area to the detriment of plant operation.
Perform all flame cutting to maintain the fire safety integrity of this
plant. Adequate fire extinguishing facilities shall be available at all
times. Perform all work in accordance with recognized fire protection
standards. Inspection will be made by personnel of the VA Medical
Center, and Contractor shall follow all directives of the RE or COTR
with regard to rigging, safety, fire safety, and maintenance of
operations.

C. Completely remove all piping, wiring, conduit, and other devices
associated with the equipment not to be re-used in the new work. This
includes all pipe, valves, fittings, insulation, and all hangers
including the top connection and any fastenings to building structural
systems. Seal all openings, after removal of equipment, pipes, ducts,
and other penetrations in roof, walls, floors, in an approved manner and
in accordance with plans and specifications where specifically covered.
Structural integrity of the building system shall be maintained.
Reference shall also be made to the drawings and specifications of the
other disciplines in the project for additional facilities to be
demolished or handled.
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3.6 CLEANING AND PAINTING
A. Prior to final inspection and acceptance of the plant and facilities for

beneficial use by the Government, the plant facilities, equipment and

systems shall be thoroughly cleaned. B. In addition, the following

special conditions apply:

1. Cleaning shall be thorough. Use solvents, cleaning materials and
methods recommended by the manufacturers for the specific tasks.
Remove all rust prior to painting and from surfaces to remain
unpainted. Repair scratches, scuffs, and abrasions prior to applying
prime and finish coats.

2. Material And Equipment Not To Be Painted Includes:

a. Motors, controllers, control switches, and safety switches.
b. Control and interlock devices.

c. Regulators.

d. Pressure reducing valves.

e. Control valves and thermostatic elements.

f. Lubrication devices and grease fittings.

g. Copper, brass, aluminum, stainless steel and bronze surfaces.
h. Valve stems and rotating shafts.

i. Pressure gauges and thermometers.

j. Glass.

k. Name plates.

3. Control and instrument panels shall be cleaned, damaged surfaces
repaired, and shall be touched-up with matching paint obtained from
panel manufacturer.

4. Pumps, motors, steel and cast iron bases, and coupling guards shall
be cleaned, and shall be touched-up with the same color as utilized
by the pump manufacturer

7. Final result shall be smooth, even-colored, even-textured factory
finish on all items. Completely repaint the entire piece of
equipment if necessary to achieve this.

3.9 LUBRICATION
A. Lubricate all devices requiring lubrication prior to initial operation.

Field-check all devices for proper lubrication.

B. Equip all devices with required lubrication fittings or devices. Provide

a minimum of one liter (one quart) of oil and 0.5 kg (one pound) of

grease of manufacturer's recommended grade and type for each different

application; also provide 12 grease sticks for lubricated plug valves.
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Deliver all materials to Resident Engineer in unopened containers that

are properly identified as to application.

C. Provide a separate grease gun with attachments for applicable fittings
for each type of grease applied.

D. All lubrication points shall be accessible without disassembling
equipment, except to remove access plates.

3.11 STARTUP AND TEMPORARY OPERATION
Start up equipment as described in equipment specifications. Verify that
vibration is within specified tolerance prior to extended operation.
Temporary use of equipment is specified in Section 01 00 00, GENERAL
REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND ELECTRICAL
EQUIPMENT.

3.12 OPERATING AND PERFORMANCE TESTS

A. Prior to the final inspection, perform required tests as specified in
Section 01 00 00, GENERAL REQUIREMENTS and submit the test reports and
records to the Resident Engineer.

B. Should evidence of malfunction in any tested system, or piece of
equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

C. When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests for heating systems and
for cooling systems respectively during first actual seasonal use of
respective systems following completion of work.

3.13 INSTRUCTIONS TO VA PERSONNEL
Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00,
GENERAL REQUIREMENTS, and Section 23 08 11, DEMONSTRATIONS AND TESTS FOR
BOILER PLANT.
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SECTION 23 07 11
HVAC AND BOILER PLANT INSULATION

PART 1 - GENERAL

1.1 DESCRIPTION

A.

Field applied insulation for thermal efficiency and condensation

control for

1. HVAC piping, ductwork and equipment.

2. Elevator Hoistway venting.

Definitions

1. ASJ: All service jacket, white finish facing or jacket.

2. Alr conditioned space: Space having air temperature and/or humidity
controlled by mechanical equipment.

3. Cold: Equipment, ductwork or piping handling media at design
temperature of 16 degrees C (60 degrees F) or below.

4. Concealed: Ductwork above ceilings and in chases, interstitial
space, and pipe spaces.

5. Exposed: Piping, ductwork, and equipment exposed to view in finished
areas including mechanicaland electrical equipment rooms or exposed
to outdoor weather. Attics and crawl spaces where air handling units
are located are considered to be mechanical rooms. Shafts, chases,
interstitial spaces, unfinished attics, crawl spaces and pipe
basements are not considered finished areas.

6. FSK: Foil-scrim-kraft facing.

7. Hot: HVAC Ductwork handling air at design temperature above 16
degrees C (60 degrees F);HVAC equipment or piping handling media
above 41 degrees C (105 degrees F).8. Density: kg/m’ - kilograms per
cubic meter (Pcf - pounds per cubic foot).

8. Runouts: Branch pipe connections up to 25-mm (one-inch) nominal size
to fan coil units or reheat coils for terminal units.

9. Thermal conductance: Heat flow rate through materials.

a. Flat surface: Watt per square meter (BTU per hour per square
foot) .
b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear
foot) .
10. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch

thickness, per hour, per square foot, per degree F temperature

difference).
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11.

Vapor Retarder (Vapor Barrier): A material which retards the
transmission (migration) of water vapor. Performance of the wvapor
retarder is rated in terms of permeance (perms). For the purpose of

this specification, vapor retarders shall have a maximum published
permeance of 0.1 perms and vapor barriers shall have a maximum

published permeance of 0.001 perms.

1.2 RELATED WORK

A.

Section 07 84 00, FIRESTOPPING: Mineral fiber and bond breaker behind

sealant.

Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical

requirements and items, which are common to more than one section of

Division 23.

Section 23 31 00, HVAC DUCTS AND CASINGS: Ductwork, plenum and

fittings.
1.3 QUALITY ASSURANCE

A. Refer to article QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK

RESULTS FOR HVAC.

B. Criteria:

1.

Comply with NFPA 90A, particularly paragraphs 4.3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as
follows:

4.3.3.1 Pipe insulation and coverings, duct coverings, duct
linings, vapor retarder facings, adhesives, fasteners, tapes, and
supplementary materials added to air ducts, plenums, panels, and
duct silencers used in duct systems, unless otherwise provided
for in 4.3.3.1.1 or 4.3.3.1.2., shall have, in the form in
which they are used, a maximum flame spread index of 25 without
evidence of continued progressive combustion and a maximum smoke
developed index of 50 when tested in accordance with NFPA 255,
Standard Method of Test of Surface Burning Characteristics of
Building Materials.

4.3.3.1.1 Where these products are to be applied with adhesives,
they shall be tested with such adhesives applied, or the
adhesives used shall have a maximum flame spread index of 25 and
a maximum smoke developed index of 50 when in the final dry
state. (See 4.2.4.2.)

4.3.3.1.2 The flame spread and smoke developed index requirements
of 4.3.3.1.1 shall not apply to air duct weatherproof coverings
where they are located entirely outside of a building, do not
penetrate a wall or roof, and do not create an exposure hazard.

4.3.3.2 Closure systems for use with rigid and flexible air ducts
tested in accordance with UL 181, Standard for Safety Factory-
Made Air Ducts and Air Connectors, shall have been tested,
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listed, and used in accordance with the conditions of their
listings, in accordance with one of the following:

(1) UL 181A, Standard for Safety Closure Systems for Use with
Rigid Air Ducts and Air Connectors

(2) UL 181B, Standard for Safety Closure Systems for Use with
Flexible Air Ducts and Air Connectors

4.3.3.3 Air duct, panel, and plenum coverings and linings, and
pipe insulation and coverings shall not flame, glow, smolder, or
smoke when tested in accordance with a similar test for pipe
covering, ASTM C 411, Standard Test Method for Hot-Surface
Performance of High-Temperature Thermal Insulation, at the
temperature to which they are exposed in service.

4.3.3.3.1 In no case shall the test temperature be below 121°C
(250°F) .

4.3.3.4 Air duct coverings shall not extend through walls or
floors that are required to be fire stopped or required to have a
fire resistance rating, unless such coverings meet the
requirements of 5.4.6.4.

4.3.3.5%* Air duct linings shall be interrupted at fire dampers to
prevent interference with the operation of devices.

4.3.3.6 Air duct coverings shall not be installed so as to
conceal or prevent the use of any service opening.

4.3.10.2.6 Materials exposed to the airflow shall be
noncombustible or limited combustible and have a maximum smoke
developed index of 50 or comply with the following.

4.3.10.2.6.1 Electrical wires and cables and optical fiber cables
shall be listed as noncombustible or limited combustible and have
a maximum smoke developed index of 50 or shall be listed as
having a maximum peak optical density of 0.5 or less, an average
optical density of 0.15 or less, and a maximum flame spread
distance of 1.5 m (5 ft) or less when tested in accordance

with NFPA 262, Standard Method of Test for Flame Travel and
Smoke of Wires and Cables for Use in Air-Handling Spaces.

4.3.10.2.6.2 Pneumatic tubing for control systems shall be listed
as having a maximum peak optical density of 0.5 or less, an
average optical density of 0.15 or less, and a maximum flame
spread distance of 1.5 m (5 ft) or less when tested in accordance
with UL 1820, Standard for Safety Fire Test of Pneumatic Tubing
for Flame and Smoke Characteristics.

4.3.10.2.6.4 Optical-fiber and communication raceways shall be
listed as having a maximum peak optical density of 0.5 or less,
an average optical density of 0.15 or less, and a maximum flame
spread distance of 1.5 m (5 ft) or less when tested in accordance
with UL 2024, Standard for Safety Optical-Fiber Cable Raceway.

4.3.10.2.6.6 Supplementary materials for air distribution systems
shall be permitted when complying with the provisions of 4.3.3.

5.4.6.4 Where air ducts pass through walls, floors, or partitions
that are required to have a fire resistance rating and where fire
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dampers are not required, the opening in the construction around
the air duct shall be as follows:

(1) Not exceeding a 25.4 mm (1 in.) average clearance on all
sides
(2) Filled solid with an approved material capable of

preventing the passage of flame and hot gases sufficient to
ignite cotton waste when subjected to the time-temperature fire
conditions required for fire barrier penetration as specified
in NFPA 251, Standard Methods of Tests of Fire Endurance of
Building Construction and Materials

Test methods: ASTM E84, UL 723, ISO 6944, or NFPA 255.

Specified k factors are at 24 degrees C (75 degrees F) mean
temperature unless stated otherwise. Where optional thermal
insulation material is used, select thickness to provide thermal
conductance no greater than that for the specified material. For
pipe, use insulation manufacturer's published heat flow tables. For
domestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustment need be
made.

All materials shall be compatible and suitable for service
temperature, and shall not contribute to corrosion or otherwise

attack surface to which applied in either the wet or dry state.

C. Every package or standard container of insulation or accessories

delivered to the job site for use must have a manufacturer's stamp or

label giving the name of the manufacturer and description of the

material.

1.4 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, and SAMPLES.

B. Shop Drawings:

1.

All information, clearly presented, shall be included to determine

compliance with drawings and specifications and ASTM, federal and

military specifications.

a. Insulation materials: Specify each type used and state surface
burning characteristics.

b. Insulation facings and jackets: Each type used. Make it clear
that white finish will be furnished for exposed ductwork, casings
and equipment.

c. Insulation accessory materials: Each type used.
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d. Manufacturer's installation and fitting fabrication instructions
for flexible unicellular insulation.
e. Make reference to applicable specification paragraph numbers for

coordination.

1.5 STORAGE AND HANDLING OF MATERIAL

Store materials in clean and dry environment, pipe covering jackets
shall be clean and unmarred. Place adhesives in original containers.
Maintain ambient temperatures and conditions as required by printed
instructions of manufacturers of adhesives, mastics and finishing

cements.

1.6 APPLICABLE PUBLICATIONS

A.

The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by basic

designation only.

Federal Specifications (Fed. Spec.):

L-P-535E (2)- 99........ Plastic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.

Military Specifications (Mil. Spec.):

MIL-A-3316C (2)-90...... Adhesives, Fire-Resistant, Thermal Insulation

MIL-A-24179A (1)-87..... Adhesive, Flexible Unicellular-Plastic
Thermal Insulation

MIL-C-19565C (1)-88..... Coating Compounds, Thermal Insulation, Fire-and
Water-Resistant, Vapor-Barrier

MIL-C-20079H-87......... Cloth, Glass; Tape, Textile Glass; and Thread,
Glass and Wire-Reinforced Glass

American Society for Testing and Materials (ASTM) :

A167-99(2004) ........... Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip

B209-07 .. i iiiiiiiii .. Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C411-05. ... Standard test method for Hot-Surface
Performance of High-Temperature Thermal
Insulation

C449-07. v, Standard Specification for Mineral Fiber
Hydraulic-Setting Thermal Insulating and

Finishing Cement
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C533-09. . i Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation

C534-08. .. iieeeieennnn. Standard Specification for Preformed Flexible
Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form

C547=07 it ieieniennenns Standard Specification for Mineral Fiber pipe
Insulation

C552-07 ..t eiinnnnnn. Standard Specification for Cellular Glass
Thermal Insulation

C553-08. ..., Standard Specification for Mineral Fiber
Blanket Thermal Insulation for Commercial and
Industrial Applications

C585-09. ... i, Standard Practice for Inner and Outer Diameters
of Rigid Thermal Insulation for Nominal Sizes
of Pipe and Tubing (NPS System) R (1998)

C612-10. .. iinnenn. Standard Specification for Mineral Fiber Block
and Board Thermal Insulation

Cl126-04.... ... Standard Specification for Faced or Unfaced
Rigid Cellular Phenolic Thermal Insulation

Cl136-10. ... Standard Specification for Flexible, Low
Permeance Vapor Retarders for Thermal
Insulation

D1668-97a (2006) ........ Standard Specification for Glass Fabrics (Woven
and Treated) for Roofing and Waterproofing

E84-10... ..., Standard Test Method for Surface Burning
Characteristics of Building
Materials

E119-09c.....ciii.. Standard Test Method for Fire Tests of Building
Construction and Materials

E136-09b......ccvvii.. Standard Test Methods for Behavior of Materials

in a Vertical Tube Furnace at 750 degrees C
(1380 F)
E. National Fire Protection Association (NFPA):
90A-09. ..ttt Standard for the Installation of Air
Conditioning and Ventilating Systems
96-08. . ittt Standards for Ventilation Control and Fire
Protection of Commercial Cooking Operations

101-09. ... iiiiiii i Life Safety Code
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251-06. . iiiiiiii i, Standard methods of Tests of Fire Endurance of
Building Construction Materials

255-06. ittt Standard Method of tests of Surface Burning
Characteristics of Building Materials

Underwriters Laboratories, Inc (UL):

T23 e e e e e UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revision of 09/08

Manufacturer’s Standardization Society of the Valve and Fitting

Industry (MSS):

SP58-2009.......... Pipe Hangers and Supports Materials, Design,
and Manufacture

International Standards Organization (ISO)

6944-2008. ... ... Fire containment - Elements of Building

Construction - Part 1: Ventilation Ducts

PART 2 - PRODUCTS

2.1 FLEXIBLE ELASTOMERIC CELLULAR THERMAL

ASTM C177, C518, k = 0.039 (0.27) at 24 degrees C (75 degrees F), flame
spread not over 25, smoke developed not over 50, for temperatures from
minus 4 degrees C (40 degrees F) to 93 degrees C (200 degrees F). No

jacket required.

2.2 FIRE RATED DUCT WRAP FOR HOISTWAY VENT DUCTS

A.

Light weight, high temperature mineral fiber or ceramic fiber
insulating material with low thermal conductivity K value of 0.060 W/m’
degrees C (0.417 Btu in/hr ft? degrees F) at mean temperature of 260
degrees C (500 degrees F).

Material shall be fully encapsulated by UL classified aluminum foil and
tested to ASTM E84 standard.

Material shall be ISO 6944 in single layer systems

Material shall be UL classified for 2 hour fire rating for ducts, and
meet NFPA 96 requirements for direct applied insulating material to
grease ducts with zero clearance.

Material flame spread and smoke developed ratings shall not be higher
than 50, as per ASTM E 84/UL 723 Flammability Test.

Fire Rated Duct wrap shall be 3M Fire Barrier Duct Wrap 15A, or an

approved equal.
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G. Fire Barrier Sealant for use with hoistway venting system shall be 3M

Fire Barrier Watertight Sealant 1000 NS, or an approved equal.
H. Duct Penetration Flashing shall be galvanized sheet metal fabricated
in accordance with SMACNA standards. Flash into existing shingle roof

system for a watertight installation.

2.3 ADHESIVE, MASTIC, CEMENT
G. Other: Insulation manufacturers' published recommendations.
2.4 MECHANICAL FASTENERS
A. Pins, anchors: Welded pins, or metal or nylon anchors with galvanized
steel-coated or fiber washer, or clips. Pin diameter shall be as
recommended by the insulation manufacturer.
B. Staples: Outward clinching monel or galvanized steel.
Wire: 1.3 mm thick (18 gage) soft annealed galvanized or 1.9 mm (14
gage) copper clad steel or nickel copper alloy.
D. Bands: 13 mm (0.5 inch) nominal width, brass, galvanized steel,
aluminum or stainless steel.
2.5 REINFORCEMENT AND FINISHES
C. Tape for Flexible Elastomeric Cellular Insulation: As recommended by
the insulation manufacturer.
D. Hexagonal wire netting: 25 mm (one inch) mesh, 0.85 mm thick (22 gage)
galvanized steel.
E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mm thick (26 gage)
galvanized steel; or, 25 mm (1 inch) by 25 mm (1 inch), 0.47 mm thick
(28 gage) aluminum angle adhered to 50 mm (2 inch) by 50 mm (2 inch)
Kraft paper.
2.6 FIRESTOPPING MATERIAL
Other than pipe and duct insulation, refer to Section 07 84 00
FIRESTOPPING.
2.7 FLAME AND SMOKE
Unless shown otherwise all assembled systems shall meet flame spread 25
and smoke developed 50 rating as developed under ASTM, NFPA and UL
standards and specifications. See paragraph 1.3 "Quality Assurance".
PART 3 - EXECUTION
3.1 GENERAL REQUIREMENTS
A. Required pressure tests of duct and piping joints and connections shall

be completed and the work approved by the Resident Engineer for
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application of insulation. Surface shall be clean and dry with all

foreign materials, such as dirt, oil, loose scale and rust removed.

B. Except for specific exceptions, insulate entire specified equipment,
piping (pipe, fittings, valves, accessories), and duct systems.
Insulate each pipe and duct individually. Do not use scrap pieces of
insulation where a full length section will fit.

C. Insulation materials shall be installed in a first class manner with
smooth and even surfaces, with jackets and facings drawn tight and
smoothly cemented down at all laps. Insulation shall be continuous
through all sleeves and openings Vapor retarders shall be continuous
and uninterrupted throughout systems with operating temperature 16
degrees C (60 degrees F) and below. Lap and seal vapor retarder over
ends and exposed edges of insulation. Anchors, supports and other metal
projections through insulation on cold surfaces shall be insulated and
vapor sealed for a minimum length of 150 mm (6 inches).

D. Install vapor stops at all insulation terminations on either side of
valves, pumps and equipment and particularly in straight lengths of
pipe insulation.

E. Apply insulation materials subject to the manufacturer's recommended
temperature limits. Apply adhesives, mastic and coatings at the
manufacturer's recommended minimum coverage.

F. Elbows, flanges and other fittings shall be insulated with the same
material as is used on the pipe straights. The elbow fitting insulation
shall be field-fabricated, mitered or factory prefabricated to the
necessary size and shape to fit on the elbow/ fitting. Use of
polyurethane spray-foam to fill a PVC elbow jacket is prohibited on
cold applications.

G. Firestop Pipe and Duct insulation:

1. Provide firestopping insulation at fire and smoke barriers through
penetrations. Fire stopping insulation shall be UL listed as defines
in Section 07 84 00, FIRESTOPPING.

2. Pipe and duct penetrations requiring fire stop insulation including,
but not limited to the following:

a. Pipe risers through floors
b. Pipe or duct chase walls and floors
Smoke partitions

d. Fire partitions
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3.2 INSULATION INSTALLATION
A. Flexible Mineral Fiber Blanket:

1. Adhere insulation to metal with 75 mm (3 inch) wide strips of
insulation bonding adhesive at 200 mm (8 inches) on center all
around duct. Additionally secure insulation to bottom of ducts
exceeding 600 mm (24 inches) in width with pins welded or adhered on
450 mm (18 inch) centers. Secure washers on pins. Butt insulation
edges and seal joints with laps and butt strips. Staples may be used
to assist in securing insulation. Seal all vapor retarder
penetrations with mastic. Sagging duct insulation will not be

acceptable. Install firestop duct insulation where required.

3.3 PIPE INSULATION SCHEDULE

Provide insulation for piping systems as scheduled below:

SPEC WRITER NOTE: Insulate vent piping
for PRV safety valves, receivers and
flash tanks where protection to personnel
is required.

Insulation Thickness Millimeters (Inches)

Nominal Pipe Size Millimeters (Inches)

Operating Insulation Less 25 - 32 38 - 75 100 (4)

Temperature Material than (1 - 1%) (1% 3) and Above
. 2 =

Range/Service 25 (1)
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4-16 degrees C Cellular 38 38 (1.5) 38 (1.5) 38 (1.5)
Glass Closed- (1.5)

(40-60 degrees F) Cell

(CH, CHR, GC, GCR

and RS for DX

refrigeration)

4-16 degrees C Polyiso- 38 38 (1.5) 38 (1.5) 38 (1.5)

B cyanurate (1.5)

(40-60 degrees F) Closed—Cell

(CH, CHR, GC, GCR Rigid

and RS for DX (Exterior

refrigeration) Locations
only)

(40-60 degrees F) Flexible 38 38 (1.5) 38 (1.5) 38 (1.5)
El i 1.

(CH, CHR, GC, GCR CeiiEiZirlc (1.5)

and BS for.DX Thermal (Above

refrigeration) ..
ground piping
only)

---END- - -
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1 - GENERAL
1.1 DESCRIPTION

A. Ductwork and accessories for HVAC including the following:

3. Exhaust duct for elevator hoistways.

B. Definitions:

1. SMACNA Standards as used in this specification means the HVAC Duct
Construction Standards, Metal and Flexible.

2. Seal or Sealing: Use of liquid or mastic sealant, with or without
compatible tape overlay, or gasketing of flanged joints, to keep air
leakage at duct joints, seams and connections to an acceptable
minimum.

3. Duct Pressure Classification: SMACNA HVAC Duct Construction
Standards, Metal and Flexible.

1.2 RELATED WORK

A. Fire Stopping Material: Section 07 84 00, FIRESTOPPING.

B. General Mechanical Requirements: Section 23 05 11, COMMON WORK RESULTS
FOR HVAC and STEAM GENERATION.

C. Duct Insulation: Section 23 07 11, HVAC, PLUMBING, and BOILER PLANT
INSULATION

D. Smoke Detectors: Section 28 31 00, FIRE DETECTION and ALARM.

1.3 QUALITY ASSURANCE

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK
RESULTS FOR HVAC and STEAM GENERATION.

Fire Safety Code: Comply with NFPA 90A.

Duct System Construction and Installation: Referenced SMACNA Standards

are the minimum acceptable quality.

D. Duct Sealing, Air Leakage Criteria, and Air Leakage Tests: Ducts shall
be sealed as per duct sealing requirements of SMACNA HVAC Air Duct
Leakage Test Manual for duct pressure classes shown on the drawings.

E. Duct accessories exposed to the air stream, such as dampers of all types
(except smoke dampers) and access openings, shall be of the same
material as the duct or provide at least the same level of corrosion
resistance.

1.4 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

and SAMPLES.
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B. Manufacturer's Literature and Data:

1. Rectangular ducts:

a. Schedules of duct systems, materials and selected SMACNA
construction alternatives for joints, sealing, gage and
reinforcement.

c. Sealants and gaskets.

d. Access doors.

4. Upper hanger attachments.

5. Smoke dampers with installation instructions.

11. COMMON WORK RESULTS FOR HVAC and STEAM GENERATION.

C. Coordination Drawings: Refer to article, SUBMITTALS, in Section 23 05
1.5 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American Society of Civil Engineers (ASCE):

ASCE7-10.....ciinan Minimum Design Loads for Buildings and Other

Structures
C. American Society for Testing and Materials (ASTM) :

A653-09. ... it Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-Iron Alloy
coated (Galvannealed) by the Hot-Dip process

E84-09a....cvvvvi... Standard Test Method for Surface Burning
Characteristics of Building Materials

D. National Fire Protection Association (NFPA):

90A-12. ¢ i Standard for the Installation of Air

Conditioning and Ventilating Systems

E. Sheet Metal and Air Conditioning Contractors National Association

(SMACNA) :

2nd Edition - 2005...... HVAC Duct Construction Standards, Metal and
Flexible

1st Edition - 1985...... HVAC Air Duct Leakage Test Manual

F. Underwriters Laboratories, Inc. (UL):
5558-06 ...t Standard for Smoke Dampers
PART 2 - PRODUCTS

23 31 00 - 2



Upgrade Elevators at Building 78
Bath VA Medical Center

Bath, NY

Project No. 528A6-12-622

2.1 DUCT MATERIALS AND SEALANTS

A.

C.

General: Except for systems specified otherwise, construct ducts,
casings, and accessories of galvanized sheet steel, ASTM A653, coating
G90.

Joint Sealing: Refer to SMACNA HVAC Duct Construction Standards,

paragraph S1.9.

1. Sealant: Elastomeric compound, gun or brush grade, maximum 25 flame
spread and 50 smoke developed (dry state) compounded specifically for
sealing ductwork as recommended by the manufacturer. Generally
provide liquid sealant, with or without compatible tape, for low
clearance slip joints and heavy, permanently elastic, mastic type
where clearances are larger. 0il base caulking and glazing compounds
are not acceptable because they do not retain elasticity and bond.

2. Tape: Use only tape specifically designated by the sealant
manufacturer and apply only over wet sealant. Pressure sensitive tape
shall not be used on bare metal or on dry sealant.

3. Gaskets in Flanged Joints: Soft neoprene.

Approved factory made joints may be used.

2.2 DUCT CONSTRUCTION AND INSTALLATION

A. Regardless of the pressure classifications outlined in the SMACNA

Standards, fabricate and seal the ductwork in accordance with the
following pressure classifications:

Duct Pressure Classification:

0 to 50 mm (2 inch)

Seal Class: All ductwork shall receive Class A Seal

Casings and Plenums: Construct in accordance with SMACNA HVAC Duct
Construction Standards Section 6, including curbs, access doors, pipe
penetrations, eliminators and drain pans. Access doors shall be hollow
metal, insulated, with latches and door pulls, 500 mm (20 inches) wide
by 1200 - 1350 mm (48 - 54 inches) high. Provide view port in the doors
where shown. Provide drain for outside air louver plenum. Outside air
plenum shall have exterior insulation. Drain piping shall be routed to
the nearest floor drain.

Duct Hangers and Supports: Refer to SMACNA Standards Section IV. Avoid

use of trapeze hangers for round duct.

2.4 DUCT ACCESS DOORS, PANELS AND SECTIONS
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A.

Provide access doors, sized and located for maintenance work,

downstream, in the following locations:

2. Each smoke damper.

Openings shall be as large as feasible in small ducts, 300 mm by 300 mm

(12 inch by 12 inch) minimum where possible. Access sections in

insulated ducts shall be double-wall, insulated.

1. For rectangular ducts: Refer to SMACNA HVAC Duct Construction
Standards (Figure 2-12).

2.6 SMOKE DAMPERS

A.

Maximum air velocity, through free area of open damper, and pressure
loss: Low pressure duct (exhaust): 450 m/min (1500 fpm). Maximum static
pressure loss: 32 Pa (0.13 inch W.G.).

Maximum air leakage, closed damper: 0.32 cubic meters /min/square meter

(4.0 CFM per square foot) at 750 Pa (3 inch W.G.) differential pressure.

Minimum requirements for dampers:

1. Shall comply with requirements of Table 6-1 of UL 555S, except for
the Fire Endurance and Hose Stream Test.

2. Frame: Galvanized steel channel with side, top and bottom stops or
seals.

3. Blades: Galvanized steel, parallel type preferably, 300 mm (12 inch)
maximum width, edges sealed with neoprene, rubber or felt, if
required to meet minimum leakage. Airfoil (streamlined) type for
minimum noise generation and pressure drop are preferred for duct

mounted dampers.

4. Shafts: Galvanized steel.

5. Bearings: Nylon, bronze sleeve or ball type.

6. Hardware: Zinc plated.

7. Operation: Automatic open/close. No smoke damper that requires manual
reset or link replacement after actuation is acceptable. See drawings
for required control operation.

Motor operator (actuator): Provide pneumatic or electric as required by

the automatic control system, externally mounted on stand-offs to allow

complete insulation coverage.

2.13 FIRESTOPPING MATERIAL

Refer to Section 07 84 00, FIRESTOPPING.
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PART 3

- EXECUTION

3.1 INSTALLATION

A.

Comply with provisions of Section 23 05 11, COMMON WORK RESULTS FOR HVAC
and STEAM GENERATION, particularly regarding coordination with other
trades and work in existing buildings.

Fabricate and install ductwork and accessories in accordance with

referenced SMACNA Standards:

1. Drawings show the general layout of ductwork and accessories but do
not show all required fittings and offsets that may be necessary to
connect ducts to equipment, boxes, diffusers, grilles, etc., and to
coordinate with other trades. Fabricate ductwork based on field
measurements. Provide all necessary fittings and offsets at no
additional cost to the government. Coordinate with other trades for
space available and relative location of HVAC equipment and
accessories on ceiling grid. Duct sizes on the drawings are inside
dimensions which shall be altered by Contractor to other dimensions
with the same air handling characteristics where necessary to avoid
interferences and clearance difficulties.

2. Provide duct transitions, offsets and connections to dampersand other
equipment in accordance with SMACNA Standards, Section II. Provide
streamliner, when an obstruction cannot be avoided and must be taken
in by a duct. Repair galvanized areas with galvanizing repair
compound.

3. Provide bolted construction and tie-rod reinforcement in accordance
with SMACNA Standards.

4. Construct casingsand penetrations in accordance with SMACNA
Standards, Chapter 6.

Install duct hangers and supports in accordance with SMACNA Standards,

Chapter 4.

Install smoke dampers in accordance with the manufacturer's instructions

to conform to the installation used for the rating test. Install smoke

dampers at locations indicated and where ducts penetrate fire rated
and/or smoke rated walls, shafts and where required by the COTR.

Install with required perimeter mounting angles, sleeves, breakaway duct

connections, corrosion resistant springs, bearings, bushings and hinges

per UL and NFPA. Demonstrate operation of smoke dampers to the COTR.E.
Seal openings around duct penetrations of floors and fire rated

partitions with fire stop material as required by NFPA 90A.
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E. Protection and Cleaning: Adequately protect equipment and materials
against physical damage. Place equipment in first class operating
condition, or return to source of supply for repair or replacement, as
determined by the COTR. Protect equipment and ducts during construction
against entry of foreign matter to the inside and clean both inside and
outside before operation and painting. When new ducts are connected to
existing ductwork, clean both new and existing ductwork by mopping and

vacuum cleaning inside and outside before operation.

3.5 OPERATING AND PERFORMANCE TESTS
Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM

GENERATION
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SECTION 26 05 11
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section applies to all sections of Division 26.

B. Furnish and install electrical wiring, systems, equipment and
accessories in accordance with the specifications and drawings.
Capacities and ratings cables,panelboard replacement circuit breakers
and other items and arrangements for the specified items are shown on
drawings.

C.Wiring ampacities specified or shown on the drawings are based on copper
conductors, with the conduit and raceways accordingly sized. Aluminum
conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A. References to the International Building Code (IBC), National Electrical
Code (NEC), Underwriters Laboratories, Inc. (UL) and National Fire
Protection Association (NFPA) are minimum installation requirement
standards.

B. Drawings and other specification sections shall govern in those
instances where requirements are greater than those specified in the
above standards.

1.3 TEST STANDARDS

A. All materials and equipment shall be listed, labeled or certified by a
nationally recognized testing laboratory to meet Underwriters
Laboratories, Inc., standards where test standards have been
established. Equipment and materials which are not covered by UL
Standards will be accepted provided equipment and material is listed,
labeled, certified or otherwise determined to meet safety requirements
of a nationally recognized testing laboratory. Equipment of a class
which no nationally recognized testing laboratory accepts, certifies,
lists, labels, or determines to be safe, will be considered if inspected
or tested in accordance with national industrial standards, such as
NEMA, or ANSI. Evidence of compliance shall include certified test
reports and definitive shop drawings.

B. Definitions:

1. Listed; Equipment, materials, or services included in a list
published by an organization that is acceptable to the authority
having jurisdiction and concerned with evaluation of products or
services, that maintains periodic inspection of production or listed
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equipment or materials or periodic evaluation of services, and whose

listing states that the equipment, material, or services either meets

appropriate designated standards or has been tested and found

suitable for a specified purpose.

2. Labeled; Equipment or materials to which has been attached a label,
symbol, or other identifying mark of an organization that is
acceptable to the authority having jurisdiction and concerned with
product evaluation, that maintains periodic inspection of production
of labeled equipment or materials, and by whose labeling the
manufacturer indicates compliance with appropriate standards or
performance in a specified manner.

3. Certified; equipment or product which:

a. Has been tested and found by a nationally recognized testing
laboratory to meet nationally recognized standards or to be safe
for use iIn a specified manner.

b. Production of equipment or product is periodically inspected by a
nationally recognized testing laboratory.

c. Bears a label, tag, or other record of certification.

4. Nationally recognized testing laboratory; laboratory which is
approved, in accordance with OSHA regulations, by the Secretary of
Labor.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)

A

Manufacturers Qualifications: The manufacturer shall regularly and
presently produce, as one of the manufacturer®s principal products, the
equipment and material specified for this project, and shall have
manufactured the item for at least three years.

Product Qualification:

1. Manufacturer®s product shall have been in satisfactory operation, on
three installations of similar size and type as this project, for
approximately three years.

2. The Government reserves the right to require the Contractor to submit
a list of installations where the products have been in operation
before approval.

Service Qualifications: There shall be a permanent service organization

maintained or trained by the manufacturer which will render satisfactory

service to this installation within eight hours of receipt of
notification that service is needed. Submit name and address of service
organizations.

26 05 11 - 2



Upgrade Elevators at Building 78
Bath VA Medical Center
Bath, NY
Project No. 528A6-12-62209-11
09-10
1.5 APPLICABLE PUBLICATIONS

Applicable publications listed in all Sections of Division are the
latest issue, unless otherwise noted.
1.6 MANUFACTURED PRODUCTS

A. Materials and equipment furnished shall be of current production by
manufacturers regularly engaged in the manufacture of such items, for
which replacement parts shall be available.

B. When more than one unit of the same class or type of equipment is
required, such units shall be the product of a single manufacturer.

C. Equipment Assemblies and Components:

1. Components of an assembled unit need not be products of the same
manufacturer.

2. Manufacturers of equipment assemblies, which include components made
by others, shall assume complete responsibility for the final
assembled unit.

3. Components shall be compatible with each other and with the total
assembly for the intended service.

4_ Constituent parts which are similar shall be the product of a single
manufacturer.

D. Factory wiring shall be identified on the equipment being furnished and
on all wiring diagrams.
E. When Factory Testing Is Specified:

1. The Government shall have the option of witnessing factory tests. The
contractor shall notify the VA through the COTR a minimum of 15
working days prior to the manufacturers making the factory tests.

2. Four copies of certified test reports containing all test data shall
be furnished to the COTR prior to final inspection and not more than
90 days after completion of the tests.

3. When equipment fails to meet factory test and re-inspection is
required, the contractor shall be liable for all additional expenses,
including expenses of the Government.

1.7 EQUIPMENT REQUIREMENTS

Where variations from the contract requirements are requested in

accordance with Section 00 72 00, GENERAL CONDITIONS and Section 01 33

23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting work and

related components shall include, but not be limited to additions or

changes to branch circuits, circuit protective devices, conduits, wire,
feeders, controls, panels and installation methods.
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1.8 EQUIPMENT PROTECTION

A

Equipment and materials shall be protected during shipment and storage
against physical damage, vermin, dirt, corrosive substances, fumes,
moisture, cold and rain.

1. Store equipment indoors in clean dry space with uniform temperature
to prevent condensation. circuit protective devices, cables, wire,
electronic equipment, and accessories.

2. During installation, equipment shall be protected against entry of
foreign matter; and be vacuum-cleaned both inside and outside before
testing and operating. Compressed air shall not be used to clean
equipment. Remove loose packing and flammable materials from inside
equipment.

3. Damaged equipment shall be, as determined by the COTR, placed in
first class operating condition or be returned to the source of
supply for repair or replacement.

4. Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment and materials shall be refinished with the
same quality of paint and workmanship as used by the manufacturer so
repaired areas are not obvious.

1.9 WORK PERFORMANCE

A

All electrical work must comply with the requirements of NFPA 70 (NEC),
NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S
and OSHA Part 1910 subpart K in addition to other references required by
contract.

Job site safety and worker safety is the responsibility of the

contractor.

Electrical work shall be accomplished with all affected circuits or

equipment de-energized. When an electrical outage cannot be accomplished

in this manner for the required work, the following requirements are
mandatory:

1. Electricians must use full protective equipment (i.e., certified and
tested insulating material to cover exposed energized electrical
components, certified and tested insulated tools, etc.) while working
on energized systems in accordance with NFPA 70E.

2. Electricians must wear personal protective equipment while working on
energized systems in accordance with NFPA 70E.

3. Before initiating any work, a job specific work plan must be
developed by the contractor with a peer review conducted and
documented by the COTR and Medical Center staff. The work plan must
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include procedures to be used on and near the live electrical

equipment, barriers to be installed, safety equipment to be used and
exit pathways.
4. Work on energized circuits or equipment cannot begin until prior
written approval is obtained from the COTR.
For work on existing stations, arrange, phase and perform work to assure
electrical service for other buildings at all times. Refer to Article
OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL
REQUIREMENTS.
New work shall be installed and connected to existing work neatly,
safely and professionally. Disturbed or damaged work shall be replaced
or repaired to its prior conditions, as required by Section 01 00 00,
GENERAL REQUIREMENTS.
Coordinate location of equipment and conduit with other trades to
minimize interferences.

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS

A

B.

C.

Equipment location shall be as close as practical to locations shown on

the drawings.

Working spaces shall not be less than specified in the NEC for all

voltages specified.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
the equipment shall be removed and reinstalled as directed at no
additional cost to the Government.

2. "Conveniently accessible™ is defined as being capable of being
reached quickly for operation, maintenance, or inspections without
the use of ladders, or without climbing or crawling under or over
obstacles such as, but not limited to, motors, pumps, belt guards,
transformers, piping, ductwork, conduit and raceways.

1.11 EQUIPMENT IDENTIFICATION

A

In addition to the requirements of the NEC, install an identification
sign which clearly indicates information required for use and
maintenance of items such as panelboards, cabinets,fused and unfused
safety switches, individual breakers in the existing IPC2 panel and
other panelboards where circuits are used to support fire alarm system
operations, control devices and other significant equipment.

Nameplates for Normal Power System equipment shall be laminated black
phenolic resin with a white core with engraved lettering. Nameplates
for Essential Electrical System (EES) equipment, and the fire protective
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as defined in the NEC, shall be laminated red phenolic resin with a

white core with engraved lettering. Lettering shall be a minimum of 1/2
inch [12mm] high. Nameplates shall indicate equipment designation, rated
bus amperage, voltage, number of phases, number of wires, and type of
EES power branch as applicable, the smoke damper control switch and fire
alarm terminal cabinets. Secure nameplates with screws.

1.12 SUBMITTALS

A

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

The Government®s approval shall be obtained for all equipment and
material before delivery to the job site. Delivery, storage or
installation of equipment or material which has not had prior approval
will not be permitted at the job site.

All submittals shall include adequate descriptive literature, catalog
cuts, shop drawings and other data necessary for the Government to
ascertain that the proposed equipment and materials comply with
specification requirements. Catalog cuts submitted for approval shall
be legible and clearly identify equipment being submitted.

Submittals for individual systems and equipment assemblies which consist
of more than one item or component shall be made for the system or
assembly as a whole. Partial submittals will not be considered for
approval.

1. Mark the submittals, ""SUBMITTED UNDER SECTION "

2. Submittals shall be marked to show specification reference including

the section and paragraph numbers.

3. Submit each section separately.

The submittals shall include the following:

1. Information that confirms compliance with contract requirements.
Include the manufacturer®s name, model or catalog numbers, catalog
information, technical data sheets, shop drawings, pictures,
nameplate data and test reports as required.

2. Elementary and interconnection wiring diagrams for communication and
signal systems, control systems and equipment assemblies. All
terminal points and wiring shall be identified on wiring diagrams.

3. Parts list which shall include those replacement parts recommended by
the equipment manufacturer.

Manuals: Submit in accordance with Section 01 00 00, GENERAL

REQUIREMENTS.

1. Maintenance and Operation Manuals: Submit as required for systems and
equipment specified in the technical sections. Furnish four copies,
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bound in hardback binders, (manufacturer®s standard binders) or an

approved equivalent. Furnish one complete manual as specified in the

technical section but in no case later than prior to performance of

systems or equipment test, and furnish the remaining manuals prior to
contract completion.

Inscribe the following identification on the cover: the words

"MAINTENANCE AND OPERATION MANUAL,'™ the name and location of the

system, equipment, building, name of Contractor, and contract number.

Include in the manual the names, addresses, and telephone numbers of

each subcontractor installing the system or equipment and the local

representatives for the system or equipment.

Provide a "Table of Contents"™ and assemble the manual to conform to

the table of contents, with tab sheets placed before instructions

covering the subject. The instructions shall be legible and easily
read, with large sheets of drawings folded in.

The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with data
to explain detailed operation and control of the equipment.

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

c. Description of the function of each principal item of equipment.

d. Installation instructions.

e. Safety precautions for operation and maintenance.

f. Diagrams and illustrations.

g- Periodic maintenance and testing procedures and frequencies,
including replacement parts numbers and replacement frequencies.

h. Performance data.

i. Pictorial "exploded" parts list with part numbers. Emphasis shall
be placed on the use of special tools and instruments. The list
shall indicate sources of supply, recommended spare parts, and
name of servicing organization.

J- List of factory approved or qualified permanent servicing
organizations for equipment repair and periodic testing and
maintenance, including addresses and factory certification
qualifications.

G. Approvals will be based on complete submission of manuals together with

shop drawings.
1.13 SINGULAR NUMBER

Where any device or part of equipment is referred to in these

specifications in the singular number (e.g., "the switch"™), this
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reference shall be deemed to apply to as many such devices as are

required to complete the installation as shown on the drawings.
1.14 ACCEPTANCE CHECKS AND TESTS
The contractor shall furnish the instruments, materials and labor for
field tests.
1.16 TRAINING
A. Training shall be provided in accordance with Article 1.25,
INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS.
B. Training shall be provided for the particular equipment or system as
required in each associated specification.
C. A training schedule shall be developed and submitted by the contractor
and approved by the COTR at least 30 days prior to the planned training.
---END - - -
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SECTION 26 05 21
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW)

PART 1 - GENERAL
1.1 DESCRIPTION
This section specifies the furnishing, installation, and connection of
the low voltage power and lighting wiring.
1.2 RELATED WORK
A. Section 07 84 00, FIRE STOPPING: Sealing around penetrations to maintain
the integrity of fire-rated construction.
B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for
cables and wiring.
1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.
1.4 FACTORY TESTS
Low voltage cables shall be thoroughly tested at the factory per NEMA
WC-70 to ensure that there are no electrical defects. Factory tests
shall be certified.
1.5 SUBMITTALS
In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS, submit the following:
1. Manufacturer®s Literature and Data: Showing each cable type and
rating.
2. Certifications: Two weeks prior to the final inspection, submit four
copies of the following certifications to the COTR :
a. Certification by the manufacturer that the materials conform to
the requirements of the drawings and specifications.
b. Certification by the contractor that the materials have been
properly installed, connected, and tested.
1.6 APPLICABLE PUBLICATIONS
A_ Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are reference in the text by designation only.
B. American Society of Testing Material (ASTM):
D2301-04. . ... ... Standard Specification for Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating
Tape
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C.

D.

National Fire Protection Association (NFPA): 09-10

70-08. . i e National Electrical Code (NEC)

National Electrical Manufacturers Association (NEMA):

WC 70-09. ... .. ... Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy

Underwriters Laboratories, Inc. (UL):

44-05. @ . Thermoset-Insulated Wires and Cables

83-08. .. .. Thermoplastic-Insulated Wires and Cables

486A-486B-03. .. ... ...... Wire Connectors

486C-04. . . o ... Splicing Wire Connectors

486D-05. . . . ... ... Sealed Wire Connector Systems

486E-94 . . ... Equipment Wiring Terminals for Use with Aluminum
and/or Copper Conductors

493-07 . - - Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cable

514B-04. . . oo Conduit, Tubing, and Cable Fittings

1479-03. . . oo Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES

A

Conductors and cables shall be in accordance with NEMA WC-70 and as
specified herein.

. Single Conductor:

1. Shall be annealed copper.

2. Shall be stranded for sizes No. 8 AWG and larger, solid for sizes No.

10 AWG and smaller.

3. Shall be minimum size No. 12 AWG, except where smaller sizes are
allowed herein.

Insulation:

1. XHHW-2 or THHN-THWN shall be in accordance with NEMA WC-70, UL 44,
and UL 83.

. Color Code:

1. Secondary service feeder and branch circuit conductors shall be
color-coded as follows:

208/120 volt Phase 480/277 volt
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray *
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* or white with colored (other than green) tracer.

a. Lighting circuit “switch legs” and 3-way switch “traveling wires”
shall have color coding that is unique and distinct (e.g., pink
and purple) from the color coding indicated above. The unique
color codes shall be solid and in accordance with the NEC.
Coordinate color coding in the field with the COTR.

Use solid color insulation or solid color coating for No. 12 AWG and

No. 10 AWG branch circuit phase, neutral, and ground conductors.

Conductors No. 8 AWG and larger shall be color-coded using one of the

following methods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of color specified above.

c. Color as specified using 0.75 in [19 mm] wide tape. Apply tape in
half-overlapping turns for a minimum of 3 in [75 mm] for terminal
points, and in junction boxes, pull-boxes, troughs, and manholes.
Apply the last two laps of tape with no tension to prevent
possible unwinding. Where cable markings are covered by tape,
apply tags to cable, stating size and insulation type.

For modifications and additions to existing wiring systems, color

coding shall conform to the existing wiring system.

2.2 SPLICES AND JOINTS
A. In accordance with UL 486A, C, D, E, and NEC.
B. Aboveground Circuits (No. 10 AWG and smaller):

1.

Connectors: Solderless, screw-on, reusable pressure cable type, rated
600 V, 220° F [105° C], with integral insulation, approved for copper
and aluminum conductors.

. The integral insulator shall have a skirt to completely cover the

stripped wires.

. The number, size, and combination of conductors, as listed on the

manufacturer®s packaging, shall be strictly followed.

C. Aboveground Circuits (No. 8 AWG and larger):

1.

Connectors shall be indent, hex screw, or bolt clamp-type of high
conductivity and corrosion-resistant material, listed for use with
copper and aluminum conductors.

Field-installed compression connectors for cable sizes 250 kcmil and
larger shall have not fewer than two clamping elements or compression
indents per wire.

Insulate splices and joints with materials approved for the
particular use, location, voltage, and temperature. Splice and joint

26 05 21 - 3



Upgrade Elevators at Building 78
Bath VA Medical Center

Bath, NY

Project No. 528A6-12-62209-11

09-10
insulation level shall be not less than the insulation level of the

conductors being joined.
4. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant,

2.3 CONTROL WIRING

A

B.

Unless otherwise specified elsewhere in these specifications, control
wiring shall be as specified for power and lighting wiring, except that
the minimum size shall be not less than No. 14 AWG.

Control wiring shall be large enough such that the voltage drop under
in-rush conditions does not adversely affect operation of the controls.

2.4 WIRE LUBRICATING COMPOUND

A

Lubricating compound shall be suitable for the wire insulation and
conduit, and shall not harden or become adhesive.

PART 3 - EXECUTION

3.1 GENERAL

A. Install in accordance with the NEC, and as specified.

B. Install all wiring in raceway systems.

C. Splice cables and wires only in outlet boxes, junction boxes and pull-
boxes.

D. Wires of different systems (e.g., 120 V, 277 V) shall not be installed
in the same conduit or junction box system.

E. For panelboards, cabinets, wire ways, switch, and equipment assemblies,
neatly form, train, and tie the cables in individual circuits.

F. Wire Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling of cables. Use lubricants
approved for the cable.

2. All cables in a single conduit shall be pulled simultaneously.

3. Do not exceed manufacturer’s recommended maximum pulling tensions and
sidewall pressure values.

G. No more than three single-phase branch circuits shall be installed in

any one conduit.

3.2 SPLICE INSTALLATION

A.

Branch circuit wiring splices and terminations shall be mechanically and
electrically secure.

. Tighten electrical connectors and terminals according to manufacturer-s

published torque values.

. Where the Government determines that unsatisfactory splices or

terminations have been installed, remove the devices and install
approved devices at no additional cost to the Government.
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D. All fire alarm conductors shall be continuous from device to device,

except where terminal cabinets are shown on the contract drawings. Any
required splices are required to be made thru a terminal block. No
exceptions.

3.3 EXISTING WIRING
Unless specifically indicated on the plans, existing wiring shall not be
reused for a new installation.

3.4 CONTROL AND SIGNAL WIRING INSTALLATION

A. Unless otherwise specified in other sections install wiring and connect
to equipment/devices to perform the required functions as shown and
specified.

3.5 CONTROL AND SIGNAL SYSTEM WIRING IDENTIFICATION

A. Install a permanent wire marker on each wire at each termination.

B. Identifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrams used for installing the systems.

C. Wire markers shall retain their markings after cleaning.

3.6 ACCEPTANCE CHECKS AND TESTS

A. Branch circuits shall have their insulation tested after installation
and before connection to utilization devices.. Test each conductor with
respect to adjacent conductors and to ground.

B. Applied voltage shall be 500 VDC for 300-volt rated cable, and 1000 VDC
for 600-volt rated cable. Apply test for one minute or until reading is
constant for 15 seconds, whichever is longer. Minimum insulation
resistance values shall not be less than 25 meg ohms for 300-volt rated
cable and 100 meg ohms for 600-volt rated cable.

C. Perform phase rotation test on all three-phase circuits.

D. The contractor shall furnish the instruments, materials, and labor for
all tests.

---END - - -
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the general grounding and bonding requirements
for electrical equipment and operations to provide a low impedance path
for possible ground fault currents. The terms “connect” and “bond” are
used interchangeably in this specification and have the same meaning.
1.2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements and items that are common to more than one
section of Division 26.
B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW): Low Voltage power and lighting wiring.
1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.
1.4 APPLICABLE PUBLICATIONS
Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.
A. American Society for Testing and Materials (ASTM):

B1-07 ... Standard Specification for Hard-Drawn Copper
Wire

B3-07. e Standard Specification for Soft or Annealed
Copper Wire

B8-04. ... ... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard,
or Soft

B. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
81-1983. .. .. . ... IEEE Guide for Measuring Earth Resistivity,

Ground Impedance, and Earth Surface Potentials
of a Ground System
C2-07 - e e e et National Electrical Safety Code
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C. National Fire Protection Association (NFPA): 09710
70-08. . oL National Electrical Code (NEC)
99-2005. .. ... .. Health Care Facilities
D. Underwriters Laboratories, Inc. (UL):
44-05 ... Thermoset-Insulated Wires and Cables
83-08 ... Thermoplastic-Insulated Wires and Cables
467-07 .. Grounding and Bonding Equipment
486A-486B-03 . .......... Wire Connectors

PART 2 - PRODUCTS
2.1 GROUNDING AND BONDING CONDUCTORS
A. Equipment grounding conductors shall be UL 44 or UL 83 insulated
stranded copper, except that sizes No. 10 AWG [6 mm2] and smaller shall
be solid copper. Insulation color shall be continuous green for all
equipment grounding conductors, except that wire sizes No. 4 AWG [25
mm2] and larger shall be identified per NEC.
B.Conductor sizes shall not be less than shown on the drawings, or not
less than required by the NEC, whichever is greater.

PART 3 - EXECUTION
3.1 GENERAL

A. Ground in accordance with the NEC, as shown on drawings, and as
specified herein.

B.Equipment Grounding: Metallic structures, including ductwork and
building steel, enclosures, raceways, junction boxes, outlet boxes,
cabinets, machine frames, and other conductive items in close proximity
with electrical circuits, shall be bonded and grounded.

3.2 RACEWAY

A. Conduit Systems:

1. Ground all metallic conduit systems. All metallic conduit systems
shall contain an equipment grounding conductor.

2. Metallic conduits which terminate without mechanical connection to
electrical equipment housing by means of locknut and bushings or
adapters, shall be provided with grounding bushings. Connect
bushings with a bare grounding conductor to the equipment ground
bus.

B. Feeders and Branch Circuits: Install equipment grounding conductors
with all feeders and power and lighting branch circuits.
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C. Boxes, Cabinets, Enclosures, and Panelboards:

1. Bond the equipment grounding conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
which the conductor passes (except for special grounding systems for
intensive care units and other critical units shown).

2. Provide lugs in each box and enclosure for equipment grounding
conductor termination.

D. Wireway Systems:

1. Bond the metallic structures of wireway to provide 100% electrical
continuity throughout the wireway system, by connecting a No. 6 AWG
[16 mm2] bonding jumper at all intermediate metallic enclosures and
across all section junctions.

2. Install insulated No. 6 AWG [16 mm2] bonding jumpers between the
wireway system, bonded as required above, and the closest building
ground at each end and approximately every 50 ft [16 M].

3. Use insulated No. 6 AWG [16 mm2] bonding jumpers to ground or bond
metallic wireway at each end for all intermediate metallic
enclosures and across all section junctions.

4_ Use insulated No. 6 AWG [16 mm2] bonding jumpers to ground cable
tray to column-mounted building ground plates (pads) at each end and
approximately every 49 ft [15 M].

E. Receptacles shall not be grounded through their mounting screws. Ground
receptacles with a jumper from the receptacle green ground terminal to
the device box ground screw and a jumper to the branch circuit
equipment grounding conductor.

F. Ground lighting fixtures to the equipment grounding conductor of the
wiring system when the green ground is provided; otherwise, ground the
fixtures through the conduit systems. Fixtures connected with Flexible
conduit shall have a green ground wire included with the power wires
from the fixture through the flexible conduit to the first outlet box.

G. Fixed electrical appliances and equipment shall be provided with a
ground lug for termination of the equipment grounding conductor.

---END- - -
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION

A

B.

This section specifies the furnishing, installation, and connection of
conduit, Fittings, and boxes, to form complete, coordinated, grounded
raceway systems. Raceways are required for all wiring unless shown or

specified otherwise.
Definitions: The term conduit, as used in this specification, shall mean

any or all of the raceway types specified.

1.2 RELATED WORK

A

B.

Section 07 84 00, FIRE STOPPING: Sealing around penetrations to maintain
the integrity of fire rated construction.

Section 07 92 00, JOINT SEALANTS: Sealing around conduit penetrations
through the building envelope to prevent moisture migration into the
building.

C-section 09 91 00, PAINTING: Identification and painting of conduit and

other devices.
Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements and items that are common to more than one

section of Division 26.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS, submit the following:

. Manufacturer®s Literature and Data: Showing each cable type and rating.

The specific item proposed and its area of application shall be
identified on the catalog cuts.

. Shop Drawings:

1. Layout of required conduit penetrations through structural elements.

. Certifications:

1. Two weeks prior to the final inspection, submit four copies of the
following certifications to the COTR:
a. Certification by the manufacturer that the material conforms to
the requirements of the drawings and specifications.
b. Certification by the contractor that the material has been

properly installed.
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1.5 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by designation only.
American National Standards Institute (ANSI)

C80.3-05. .. oo Steel Electrical Metal Tubing

National Fire Protection Association (NFPA):

70-08. . .. National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

1-05. oo Flexible Metal Conduit

5

50-95. . .. Enclosures for Electrical Equipment

360-093. ... .- Liquid-Tight Flexible Steel Conduit

467-07 . o o o a o Grounding and Bonding Equipment

B14A-04 . . .. ... Metallic Outlet Boxes

514B-04 . . .. ... Conduit, Tubing, and Cable Fittings

797-07 . e Electrical Metallic Tubing

. National Electrical Manufacturers Association (NEMA):

FB1-07. .. oo Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable

PART 2 - PRODUCTS
2.1 MATERIAL

A

Conduit Size: In accordance with the NEC, but not less than 0.5 in [13
mm] unless otherwise shown. Where permitted by the NEC, 0.5 in [13 mm]
flexible conduit may be used for tap connections to recessed lighting
fixtures.

Conduit:

1. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI
C80.3. Maximum size not to exceed 4 in [105 mm] and shall be
permitted only with cable rated 600 V or less.

2. Flexible galvanized steel conduit: Shall conform to UL 1.

3. Liquid-tight flexible metal conduit: Shall conform to UL 360.

Conduit Fittings:

1. Electrical metallic tubing fittings:

a. Fittings shall meet the requirements of UL 514B, ANSI C80.3, and
NEMA FB1.
b. Only steel or malleable iron materials are acceptable.
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Setscrew couplings and connectors: Use setscrews of case-hardened

steel with hex head and cup point, to firmly seat in wall of
conduit for positive grounding.

Indent-type connectors or couplings are prohibited.

Die-cast or pressure-cast zinc-alloy fittings or fittings made of
"pot metal'™ are prohibited.

Conduit bodies(condulets, jake elbows,etc) are prohibited from use.

2. Flexible steel conduit fittings:

a. Conform to UL 514B. Only steel or malleable iron materials are
acceptable.
b. Clamp-type, with insulated throat.

3. Liquid-tight flexible metal conduit fittings:

a. Fittings shall meet the requirements of UL 514B and NEMA FB1.

b. Only steel or malleable iron materials are acceptable.
Fittings must incorporate a threaded grounding cone, a steel or
plastic compression ring, and a gland for tightening. Connectors
shall have insulated throats.

D. Conduit Supports:
1.

Parts and hardware: Zinc-coat or provide equivalent corrosion
protection.

Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm

x 38 mm], 12-gauge steel, cold-formed, lipped channels; with not less
than 0.375 in [9 mm] diameter steel hanger rods.

. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,

or machine bolt expansion.

E. Outlet, Junction, and Pull Boxes:
1.
2.

UL-50 and UL-514A.
Cast metal where required by the NEC or shown, and equipped with
rustproof boxes.

- Sheet metal boxes: Galvanized steel, except where otherwise shown.

Flush-mounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall.
Surface-mounted wall or ceiling boxes shall be installed with
surface-style flat or raised covers.

PART 3 - EXECUTION
3.1 PENETRATIONS
A. Cutting or Holes:
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Cut holes in advance where they should be placed in the structural

elements, such as ribs or beams. Obtain the approval of the COTR
prior to drilling through structural elements.

Cut holes through concrete and masonry in new and existing structures
with a diamond core drill or concrete saw. Pneumatic hammers, impact
electric, hand, or manual hammer-type drills are not allowed, except
where permitted by the COTR as required by limited working space.

Fire stop: Where conduits, wireways, and other electrical raceways pass

through fire partitions, fire walls, smoke partitions, or floors,
install a fire stop that provides an effective barrier against the
spread of fire, smoke and gases as specified in Section 07 84 00, FIRE
STOPPING.

3.2 INSTALLATION, GENERAL

In

accordance with UL, NEC, as shown, and as specified herein.

B. Essential (Emergency) raceway systems shall be entirely independent of

C.

other raceway systems, except where shown on drawings.

Install conduit as follows:

1.

2.

10.

In complete mechanically and electrically continuous runs before
pulling in cables or wires.

Unless otherwise indicated on the drawings or specified herein,
installation of all conduits shall be concealed within finished
walls, floors, and ceilings.

Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

Assure conduit installation does not encroach into the ceiling height
head room, walkways, or doorways.

Cut square, ream, remove burrs, and draw up tight.

Independently support conduit at 8 ft [2.4 M] on centers. Do not use
other supports, 1.e., suspended ceilings, suspended ceiling
supporting members, lighting fixtures, conduits, mechanical piping,
or mechanical ducts.

- Support within 12 in [300 mm] of changes of direction, and within 12

in [300 mm] of each enclosure to which connected.

. Close ends of empty conduit with plugs or caps at the rough-in stage

until wires are pulled in, to prevent entry of debris.

. Conduit installations under fume and vent hoods are prohibited.

Secure conduits to cabinets, junction boxes, pull-boxes, and outlet
boxes with bonding type locknuts. For rigid and IMC conduit
installations, provide a locknut on the inside of the enclosure, made
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up wrench tight. Do not make conduit connections to junction box

covers.
11. Conduit bodies shall only be used.
D. Layout and Homeruns:

1. Install conduit with wiring, including homeruns, as shown on
drawings.

2. Deviations: Make only where necessary to avoid interferences and only
after drawings showing the proposed deviations have been submitted
approved by the COTR.

3.3 CONCEALED WORK INSTALLATION
Above Furred or Suspended Ceilings and in Walls:

1. Conduit for conductors 600 V and below: EMT.

2. Align and run conduit parallel or perpendicular to the building
lines.

3. Tightening setscrews with pliers is prohibited.

3.4 EXPOSED WORK INSTALLATION

A. Unless otherwise indicated on the drawings, exposed conduit is only
permitted in mechanical and electrical rooms.

B.Conduit for Conductors 600 V and Below: EMT.

C. Align and run conduit parallel or perpendicular to the building lines.

D. Install horizontal runs close to the ceiling or beams and secure with
conduit straps.

E. Support horizontal or vertical runs at not over 8 ft [2.4 M] intervals.

F. Painting:

1. Paint exposed conduit as specified in Section 09 91 00, PAINTING.

2. Paint all conduits containing cables rated over 600 V safety orange.
Refer to Section 09 91 00, PAINTING for preparation, paint type, and
exact color. In addition, paint legends, using 2 in [50 mm] high
black numerals and letters, showing the cable voltage rating. Provide
legends where conduits pass through walls and floors and at maximum
20 ft [6 M] intervals in between.

3.5 MOTORS AND VIBRATING EQUIPMENT
A_Use liquid-tight flexible metal conduit for installation in exterior
locations, moisture or humidity laden atmosphere, corrosive atmosphere,
water or spray wash-down operations, inside airstream of HVAC units, and
locations subject to seepage or dripping of oil, grease, or water.

Provide a green equipment grounding conductor with flexible metal

conduit.
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3.6 CONDUIT SUPPORTS, INSTALLATION

A

B.

Safe working load shall not exceed one-quarter of proof test load of
fastening devices.
Use pipe straps or individual conduit hangers for supporting individual
conduits.
Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 200 Ibs [90 kg]-
Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and similar items.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete inserts set in
place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 0.25 in [6 mm] bolt size and
not less than 1.125 in [28 mm] embedment.
b. Power set fasteners not less than 0.25 in [6 mm] diameter with
depth of penetration not less than 3 in [75 mm].
c. Use vibration and shock-resistant anchors and fasteners for
attaching to concrete ceilings.
Hollow Masonry: Toggle bolts.
Bolts supported only by plaster or gypsum wallboard are not acceptable.

. Metal Structures: Use machine screw fasteners or other devices

specifically designed and approved for the application.

. Attachment by wood plugs, rawl plug, plastic, lead or soft metal

anchors, or wood blocking and bolts supported only by plaster is
prohibited.

. Chain, wire, or perforated strap shall not be used to support or fasten

conduit.

. Spring steel type supports or fasteners are prohibited for all uses

except horizontal and vertical supports/fasteners within walls.

- Vertical Supports: Vertical conduit runs shall have riser clamps and

supports in accordance with the NEC and as shown. Provide supports for
cable and wire with Fittings that include internal wedges and retaining
collars.

3.7 BOX INSTALLATION

A.

Boxes for Concealed Conduits:
1. Flush-mounted.
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2. Provide raised covers for boxes to suit the wall or ceiling,

construction, and finish.
In addition to boxes shown, install additional boxes where needed to
prevent damage to cables and wires during pulling-in operations.
Remove only knockouts as required and plug unused openings. Use threaded
plugs for cast metal boxes and snap-in metal covers for sheet metal
boxes.
Outlet boxes mounted back-to-back in the same wall are prohibited. A
minimum 24 in [600 mm] center-to-center lateral spacing shall be
maintained between boxes.
Minimum size of outlet boxes for ground fault interrupter (GFI)
receptacles is 4 in [100 mm] square x 2.125 in [55 mm] deep, with device
covers for the wall material and thickness involved.

- On all branch circuit junction box covers, identify the circuits with

black marker.
---END- - -
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SECTION 26 27 26
WIRING DEVICES

PART 1 - GENERAL
1.1 DESCRIPTION

This section specifies the furnishing, installation and connection of
wiring devices.

1.2 RELATED WORK

A.

B.

C.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section of
Division 26.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits and
outlets boxes.

Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW): Cables and wiring.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A

B.

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL

INSTALLATIONS, submit the following:

Shop Drawings:

1. Sufficient information, clearly presented, shall be included to
determine compliance with drawings and specifications.

2. Include electrical ratings, dimensions, mounting details,
construction materials, grade and termination information.

Manuals: Two weeks prior to final inspection, deliver four copies of the

following to the COTR: Technical data sheets and information for

ordering replacement units.

Certifications: Two weeks prior to final inspection, submit four copies

of the following to the COTR: Certification by the Contractor that the

devices comply with the drawings and specifications, and have been

properly installed, aligned, and tested.

1.5 APPLICABLE PUBLICATIONS

Al

Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by basic designation

only.
National Fire Protection Association (NFPA):
70 i National Electrical Code (NEC)
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National Electrical Manufacturers Association (NEMA): 409
] General Color Requirements for Wiring Devices

WD 6 «oiiie i ee e Wiring Devices — Dimensional Requirements
Underwriter’s Laboratories, Inc. (UL):

L Surface Metal Raceways and Fittings

2 0 General-Use Snap Switches

231 e Power Outlets

G Grounding and Bonding Equipment

e T Attachment Plugs and Receptacles

943 . .- Ground-Fault Circuit-Interrupters

PART 2 - PRODUCTS
2.1 RECEPTACLES

A

General: All receptacles shall be listed by Underwriters Laboratories,

Inc., and conform to NEMA WD 6.

1. Mounting straps shall be plated steel, with break-off plaster ears
and shall include a self-grounding feature. Terminal screws shall be
brass, brass plated or a copper alloy metal.

2. Receptacles shall have provisions for back wiring with separate metal
clamp type terminals (four min.) and side wiring from four captively
held binding screws.

Duplex Receptacles: Hospital-grade, single phase, 20 ampere, 120 volts,

2-pole, 3-wire, and conform to the NEMA 5-20R configuration in NEMA WD

6. The duplex type shall have break-off feature for two-circuit

operation. The ungrounded pole of each receptacle shall be provided with

a separate terminal.

1. Bodies shall be ivory in color.

2. Switched duplex receptacles shall be wired so that only the top
receptacle is switched. The remaining receptacle shall be unswitched.

3. Duplex Receptacles on Emergency Circuit:

a. In rooms without emergency powered general lighting, the emergency
receptacles shall be of the self-illuminated type.

4. Ground Fault Interrupter Duplex Receptacles: Shall be an integral
unit, hospital-grade, suitable for mounting in a standard outlet box.
a. Ground fault interrupter shall be consist of a differential

current transformer, solid state sensing circuitry and a circuit
interrupter switch. Device shall have nominal sensitivity to
ground leakage current of five milli-amperes and shall function to
interrupt the current supply for any value of ground leakage
current above five milli-amperes (+ or — 1 milliamp) on the load
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side of the device. Device shall have a minimum nominal tripping

time of 1/30th of a second.

b. Ground Fault Interrupter Duplex Receptacles (not hospital-grade)
shall be the same as ground fault interrupter hospital-grade
receptacles except for the “hospital-grade” listing.

2.4 WALL PLATES

A

Duplex Receptacles on Emergency Circuit:
1. Bodies shall be red in color. Wall plates shall be red with the word
"EMERGENCY" engraved in 6 mm, (1/4 inch) white letters.

PART 3 - EXECUTION
3.1 INSTALLATION

A.

Installation shall be in accordance with the NEC and as shown as on the
drawings.

. Ground terminal of each receptacle shall be bonded to the outlet box

with an approved green bonding jumper, and also connected to the green
equipment grounding conductor.

. Coordinate with other work, including painting, electrical boxes and

wiring installations, as necessary to interface installation of wiring

devices with other work. Coordinate the electrical work with the work

of other trades to ensure that wiring device flush outlets are positioned

with box openings aligned with the face of the surrounding finish

material.

Install convenience receptacles 18 inches [450mm] above floor

Label device plates with a permanent adhesive label listing panel and

circuit feeding the wiring device.

Test wiring devices for damaged conductors, high circuit resistance,

poor connections, inadequate fault current path, defective devices, or

similar problems using a portable receptacle tester. Correct circuit

conditions, remove malfunctioning units and replace with new, and retest

as specified above.

Test GFCI devices for tripping values specified in UL 1436 and UL 943.
---END- - -
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SECTION 26 29 21
DISCONNECT SWITCHES

PART 1 - GENERAL
1.1 DESCRIPTION

This section specifies the furnishing, installation, and connection of
low voltage disconnect switches.

1.2 RELATED WORK

A.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements and items that are common to more than one
section of Division 26.

Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 600
VOLTS AND BELOW: Cables and wiring.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for
cables and wiring.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A.

Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS.

. Shop Drawings:

1. Clearly present sufficient information to determine compliance with
drawings and specifications.

2. Include electrical ratings, dimensions, mounting details, materials,
enclosure types, and fuse types and classes.

3. Show the specific switch and fuse proposed for each specific piece of
equipment or circuit.

. Manuals:

1. Provide complete maintenance and operating manuals for disconnect
switches, including technical data sheets, wiring diagrams, and
information for ordering replacement parts. Deliver four copies to
the COTR two weeks prior to final inspection.

2. Terminals on wiring diagrams shall be identified to facilitate
maintenance and operation.

3. Wiring diagrams shall indicate internal wiring and any interlocking.

. Certifications: Two weeks prior to the final inspection, submit four

copies of the following certifications to the COTR:
1. Certification by the manufacturer that the materials conform to the
requirements of the drawings and specifications.
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2. Certification by the contractor that the materials have been properly

installed, connected, and tested.

1.5 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the extent

referenced. Publications are referenced in the text by designation only.

National Electrical Manufacturers Association (NEMA):

FU I-07. . ... Low Voltage Cartridge Fuses

KS 1-06. ... ..., Enclosed and Miscellaneous Distribution
Equipment Switches (600 Volts Maximum)

National Fire Protection Association (NFPA):

70-08. . .. National Electrical Code (NEC)
Underwriters Laboratories, Inc. (UL):

98-04. . .. ... Enclosed and Dead-Front Switches
248-00. . o oo Low Voltage Fuses

O77-94 . ... Fused Power-Circuit Devices

PART 2 - PRODUCTS
2.1 LOW VOLTAGE FUSIBLE SWITCHES RATED 600 AMPERES AND LESS

O 0O w >

In accordance with UL 98, NEMA KS1, and NEC.
Shall have NEMA classification General Duty (GD) for 240 V switches.
Shall be HP rated.
Shall have the following features:
1. Switch mechanism shall be the quick-make, quick-break type.
2. Copper blades, visible in the OFF position.
3. An arc chute for each pole.
4. External operating handle shall indicate ON and OFF position and have
lock-open padlocking provisions.
5. Mechanical interlock shall permit opening of the door only when the
switch is in the OFF position, defeatable to permit inspection.
6. Fuse holders for the sizes and types of fuses specified.
7. Solid neutral for each switch being installed in a circuit which
includes a neutral conductor.
8. Ground lugs for each ground conductor.
9. Enclosures:

a. Shall be the NEMA types shown on the drawings for the switches.

b. Where the types of switch enclosures are not shown, they shall be
the NEMA types most suitable for the ambient environmental
conditions. Unless otherwise indicated on the plans, all outdoor
switches shall be NEMA 3R.
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c. Shall be finished with manufacturer’s standard gray baked enamel
paint over pretreated steel (for the type of enclosure required).
2.2 LOW VOLTAGE UNFUSED SWITCHES RATED 600 AMPERES AND LESS
Shall be the same as Low Voltage Fusible Switches Rated 600 Amperes and
Less, but without provisions for fuses.
2.3 LOW VOLTAGE CARTRIDGE FUSES

A. In accordance with NEMA FULl.

B. Branch Circuits: Class J, time delay.

c. Control Circuits: Class cc time delay.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Install disconnect switches in accordance with the NEC and as shown on
the drawings.

B. Fusible disconnect switches shall be furnished complete with fuses.
Arrange fuses such that rating information is readable without removing
the fuse.

3.2 SPARE PARTS
Two weeks prior to the final inspection, furnish one complete set of
spare fuses for each fusible disconnect switch installed on the project.
Deliver the spare fuses to the COTR.
- --END - - -
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SECTION 28 05 13
CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION

A

This section specifies the finishing, installation, connection, testing
and certification the conductors and cables required for a fully
functional for elevator related fire alarm system.

1.2 RELATED WORK

A
B.

C.

Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.
Section 07 84 00 - FIRESTOPPING. Requirements for Ffire stopping
application and use.

Section 28 05 00 — COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for general requirements that are common to more
than one section in Division 28.

. Section 28 05 26 - GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for personnel safety and to provide a low
impedance path for possible ground fault currents.

. Section 28 05 28.33 - CONDUITS AND BOXES FOR ELECTRONIC SECURITY AND

SAFETY. Requirements for infrastructure.

1.3 DEFINITIONS

m O W >

BICS: Building Industry Consulting Service International.

EMI: Electromagnetic interference.

IDC: Insulation displacement connector.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating
at less than 50 V or for remote-control and signaling power-limited
circuits.

1.4 QUALITY ASSURANCE

A

See section 28 05 00, Paragraph 1.4.

1.5 SUBMITTALS

A

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND

SAMPLES, furnish the following:

1. Manufacturer®s Literature and Data: Showing each cable type and
rating.

2. Certificates: Two weeks prior to final inspection, deliver to the
COTR four copies of the certification that the material is in
accordance with the drawings and specifications and diagrams for
cable management system.
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3. Shop Drawings: UTP Telephone wiring and connectors for elevator car

connection for the hands free telephone cabling between the elevator
car controllers and the existing telephone system backboard.

4_ Wiring Diagrams. Show typical wiring schematics including the
following:
a. New telephone equipment cabinet in elevator machine room.
b. Terminal blocks and cross connecting wiring.

5. Maintenance Data: For wire and cable to include in maintenance
manuals.

1.6 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,

supplements and errata) form a part of this specification to the extent

referenced. Publications are reference in the text by the basic

designation only.

American Society of Testing Material (ASTM):

D2301-04. . ... ... Standard Specification for Vinyl Chloride
Plastic Pressure Sensitive Electrical Insulating
Tape

Federal Specifications (Fed. Spec.):

A-A-59544-08. ... ... ..... Cable and Wire, Electrical (Power, Fixed
Installation)

. National Fire Protection Association (NFPA):

70-11. . .. National Electrical Code (NEC)
- Underwriters Laboratories, Inc. (UL):

44-05. . o .o Thermoset-Insulated Wires and Cables

83-08. .. ... ... Thermoplastic-Insulated Wires and Cables

467-07 - oo Electrical Grounding and Bonding Equipment

486A-03. . ..o Wire Connectors and Soldering Lugs for Use with
Copper Conductors

486C-04. . . oo ... Splicing Wire Connectors

486D-05. .. . ... ... Insulated Wire Connector Systems for Underground
Use or in Damp or Wet Locations

486E-00. .. .. .. ... _...... Equipment Wiring Terminals for Use with Aluminum
and/or Copper Conductors

493-07 - oo Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cable

514B-04 . . . ... .. Fittings for Cable and Conduit

1479-03. . . oo Fire Tests of Through-Penetration Fire Stops//

1.7 DELIVERY, STORAGE, AND HANDLING

A.

Test cables upon receipt at Project site.
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1. Test each pair of UTP cable for open and short circuits.
1.8 PROJECT CONDITIONS
A. Environmental Limitations: Do not deliver or install UTP, optical

fiber, and coaxial cables and connecting materials until wet work in

spaces is complete and dry, and temporary HVAC system is operating and

maintaining ambient temperature and humidity conditions at occupancy

levels during the remainder of the construction period.

PART 2 - PRODUCTS

2.1 GENERAL

A. General: All cabling locations shall be in conduit systems as outlined

in Division 28 as noted on the construction drawings.

B. Conduit and Boxes: Comply with requirements in Division 28 Section
"Conduits and Back boxes for Electrical Systems."[Flexible metal conduit
shall not be used.]

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches
(75 mm) high, and 2-1/2 inches (64 mm) deep.
2.2 UTP CABLE
A. Description: 100-ohm, 4-pair UTP cable

1. Comply with ICEA S-90-661 for mechanical properties.

2. Comply with TIA/E1A-568-B.1 for performance specifications.

3. Comply with TIA/ZEIA-568-B.2, [Category 5e] [Category 6].

4. Listed and labeled by an NRTL acceptable to authorities having
jurisdiction as complying with UL 444 and NFPA 70 for the following
types:

a.

Communications, General Purpose: Type CM or CMG [; or MPP, CMP,
MPR, CMR, MP, or MPG].

. Communications, Plenum Rated: Type CMP [; or MPP], complying with

NFPA 262.

. Communications, Riser Rated: Type CMR [; or MPP, CMP, or MPR],

complying with UL 1666.

. Communications, Limited Purpose: Type CMX[; or MPP, CMP, MPR,

CMR, MP, MPG, CM, or CMG].

- Multipurpose: Type MP or MPG [; or MPP or MPR].-

f. Multipurpose, Plenum Rated: Type MPP, complying with NFPA 262.

. Multipurpose, Riser Rated: Type MPR [or MPP], complying with UL

1666.
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2.3 UTP CABLE HARDWARE

A. UTP Cable Connecting Hardware: IDC type, using modules designed for
punch-down caps or tools. Cables shall be terminated with connecting
hardware of the same category or higher.

B. Connecting Blocks: [110-style for Category 5e].Provide blocks for the
number of cables terminated on the block, plus [25] <Insert percentage>
percent spare. Integral with connector bodies, including plugs and
jJacks where indicated.

2.4  CONTROL-CIRCUIT CONDUCTORS

A. Class 1 Control Circuits: Stranded copper, Type THHN-THWN, in raceway
complying with UL 83.

B. Class 2 Control Circuits: Stranded copper, [Type THHN-THWN, in raceway]
[power-limited cable, concealed in building finishes] [power-limited
tray cable, in cable tray] complying with UL 83.

C. Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or
TF, complying with UL 83.

2.5 FIRE ALARM WIRE AND CABLE

A. General Wire and Cable Requirements: NRTL listed and labeled as
complying with NFPA 70, Article 760.

B. Signaling Line Circuits: Twisted, shielded pair, [not less than] [No.
18 AWG] [<Insert wire size> AWG] [size as recommended by system
manufacturer].

C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated,
75 deg C, color-coded insulation.

1. Low-Voltage Circuits: No. 16 AWG, minimum.
2. Line-Voltage Circuits: No. 12 AWG, minimum.

D. Comply with UL 969 for a system of labeling materials, including label

stocks, laminating adhesives, and inks used by label printers.
2.6 SOURCE QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to evaluate cables.

E.

. Factory test UTP and optical fiber cables on reels according to TIA/EIA-

568-B.1.

. Factory test UTP cables according to TIA/EIA-568-B.2.
. Cable will be considered defective if it does not pass tests and

inspections.
Prepare test and inspection reports.

2.7 WIRE LUBRICATING COMPOUND

A.

B.

Suitable for the wire insulation and conduit it is used with, and shall
not harden or become adhesive.
Shall not be used on wire for isolated type electrical power systems.
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PART 3 - EXECUTION

3.1 INSTALLATION OF CONDUCTORS AND CABLES
A. Comply with NECA 1.
B. General Requirements for Cabling:

1. Comply with TIA/EIA-568-B.1.

2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

3. Install 110-style IDC termination hardware unless otherwise
indicated.

4_ Terminate all conductors; no cable shall contain un-terminated
elements. Make terminations only at indicated outlets, terminals,
and cross-connect and patch panels.

5. Cables may not be spliced. Secure and support cables at intervals
not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm)
from cabinets, boxes, fittings, outlets, racks, frames, and
terminals.

6. Bundle, lace, and train conductors to terminal points without
exceeding manufacturer®s limitations on bending radii, but not less
than radii specified in BICSI ITSIM, "Cabling Termination Practices"
Chapter. Install lacing bars and distribution spools.

7. Do not install bruised, kinked, scored, deformed, or abraded cable.
Do not splice cable between termination, tap, or junction points.
Remove and discard cable if damaged during installation and replace
it with new cable.

8. Cold-Weather Installation: Bring cable to room temperature before
dereeling. Heat lamps shall not be used for heating.

9. Pulling Cable:

a. Comply with BICSI ITSIM, Ch. 4, "Pulling Cable.” Monitor cable
pull tensions.

b. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling of cables.

Cc. Use ropes made of nonmetallic material for pulling feeders.

d. Attach pulling lines for feeders by means of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the COTR.

e. Pull in multiple cables together in a single conduit.

C.Unless otherwise specified in other sections install wiring and connect
to equipment/devices to perform the required functions as shown and
specified.
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C. UTP Cable Installation:

1. Comply with TIA/EIA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point

of termination to maintain cable geometry.

D. Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for

separating unshielded copper voice and data communication cable from

potential EMI sources, including electrical power lines and
equipment.
2. Separation between open communications cables or cables in

nonmetallic raceways and unshielded power conductors and electrical

equipment shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5
inches (127 mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12

inches (300 mm).

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24

inches (600 mm).
3. Separation between communications cables in grounded metallic

raceways and unshielded power lines or electrical equipment shall be

as Tollows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2

inches (64 mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6

inches (150 mm).

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12

inches (300 mm).
4. Separation between communications cables in grounded metallic

raceways and power lines and electrical equipment located in grounded

metallic conduits or enclosures shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3

inches (75 mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6
inches (150 mm).

5. Separation between Cables and Electrical Motors and Transformers, 5

kVA or HP and Larger: A minimum of 48 inches (1200 mm).

6. Separation between Cables and Fluorescent Fixtures: A minimum of 5

inches (127 mm).
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FIRE ALARM WIRING INSTALLATION

Comply with NECA 1 and NFPA 72.

Wiring Method: Install wiring in metal raceway according to Division 28

Section CONDUITS AND BACKBOXES FOR ELECTRICAL SYSTEMS."

1.Fire alarm circuits and equipment control wiring associated with the
fire alarm system shall be installed in a dedicated raceway system.
This system shall not be used for any other wire or cable.

Wiring Method:

1. Cables and raceways used for fire alarm circuits, and equipment
control wiring associated with the fire alarm system, may not contain
any other wire or cable.

Wiring within Enclosures: Separate power-limited and non-power-limited

conductors as recommended by manufacturer. Install conductors parallel

with or at right angles to sides and back of the enclosure. Bundle,
lace, and train conductors to terminal points with no excess. Connect
conductors that are terminated, spliced, or interrupted in any enclosure
associated with the fire alarm system to terminal blocks. Mark each
terminal according to the system®s wiring diagrams. Make all
connections with approved crimp-on terminal spade lugs, pressure-type
terminal blocks, or plug connectors.

Cable Taps: Use numbered terminal strips in junction, pull, and outlet

boxes, cabinets, or equipment enclosures where circuit connections are

made .

Color-Coding: Color-code fire alarm conductors differently from the

normal building power wiring. Use one color-code for alarm circuit

wiring and another for supervisory circuits. Paint fire alarm system
junction boxes and covers red.

CONTROL CIRCUIT CONDUCTORS

Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits, No. 14 AWG.

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.

3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12
AWG.

CONNECTIONS

Comply with requirements in Division 28 Section, PHYSICAL ACCESS CONTROL

for connecting, terminating, and identifying wires and cables.

Comply with requirements in Division 28 Section "INTRUSION DETECTION"

for connecting, terminating, and identifying wires and cables.

Comply with requirements in Division 28 Section "VIDEO SURVEILLANCE"™ for

connecting, terminating, and identifying wires and cables.
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Comply with requirements in Division 28 Section "ELECTRONIC PERSONAL

PROTECTION SYSTEMS'™ for connecting, terminating, and identifying wires
and cables.

Comply with requirements in Division 28 Section "FIRE DETECTION AND
ALARM"™ for connecting, terminating, and identifying wires and cables.
FIRESTOPPING

Comply with requirements in Division 07 Section "PENETRATION
FIRESTOPPING."™

Comply with TIA/EIA-569-A, "Fire stopping" Annex A.

Comply with BICSI TDMM, "Fire stopping Systems"™ Article.

GROUNDING

For communications wiring, comply with ANSI-J-STD-607-A and with BICSI
TDMM, "Grounding, Bonding, and Electrical Protection"™ Chapter.

For low-voltage wiring and cabling, comply with requirements in Division
28 Section "GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY.™
IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-
606A.

Install a permanent wire marker on each wire at each termination.
Identifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrams used for installing the systems.

. Wire markers shall retain their markings after cleaning.

FIELD QUALITY CONTROL

. Testing Agency: Engage a qualified testing agency to perform tests and

inspections.
Perform tests and inspections.

. Tests and Inspections:

1. Visually inspect UTP for UL or third-party certification markings.
Inspect cabling terminations to confirm color-coding for pin
assignments, and inspect cabling connections to confirm compliance
with TIA/EIA-568-B.1.

2. Visually inspect cable placement, cable termination, grounding and
bonding, equipment and patch cords, and labeling of all components.

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent
faults, and polarity between conductors. Test operation of shorting
bars in connection blocks. Test cables after termination but not
cross connection.

a. Test instruments shall meet or exceed applicable requirements in
TIA/EIA-568-B.2. Perform tests with a tester that complies with
performance requirements in "Test Instruments (Normative)'" Annex,
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complying with measurement accuracy specified in "Measurement

Accuracy (Informative)" Annex. Use only test cords and adapters
that are qualified by test equipment manufacturer for channel or
link test configuration.
3.9 EXISTING WIRING
A. Unless specifically indicated on the plans, existing wiring shall not be
reused for the new installation. Only wiring that conforms to the
specifications and applicable codes may be reused.
---END - - -
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SECTION 28 05 28.33

CONDUITS AND BACK BOXES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the finishing, installation, connection, testing

B.

F.

certification of the
coordinated, raceway
Certified and Listed
required for a fully
system. Raceways are
cabling unless shown

conduit, Fittings, and boxes to form a complete,
system(s). Conduits and when approved separate UL
partitioned telecommunications raceways are
functional Electronic Safety and Security (ESS)
required for all electronic safety and security

or specified otherwise.

Definitions: The term conduit, as used in this specification, shall mean

any or all of the raceway types specified.
1.2 RELATED WORK
A. Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.
C. Section 07 84 00 - FIRE STOPPING. Requirements for sealing around
penetrations to maintain the integrity of fire rated construction.

conduit penetrations

. Section 07 92 00 - JOINT SEALANTS. Requirements for sealing around

through the building envelope to prevent moisture

migration into the building.
Section 09 91 00 - PAINTING. Requirements for identification and
painting of conduit and other devices.

1.3 DEFINITIONS

A
B.
D.
F.

B.

EMT: Electrical metallic tubing.

ENT: Electrical nonmetallic tubing.

FMC: Flexible metal

conduit.

LFMC: Liquidtight flexible metal conduit.

1.4 QUALITY ASSURANCE
A. Refer to Paragraph 1.4 Quality Assurance, in Section 28 05 00, COMMON

WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY.

1.5 SUBMITTALS
A. Submit in accordance with Section 28 05 00, COMMON WORK RESULTS FOR

ELECTRONIC SAFETY AND SECURITY and Section 01 33 23, SHOP DRAWINGS,

PRODUCT DATA, AND SAMPLES. Furnish the following:

Shop Drawings:

3. Layout of required conduit penetrations through structural elements.
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4. The specific item proposed and its area of application shall be

identified on the catalog cuts.
Certification: Prior to final inspection, deliver to the COTR four
copies of the certification that the material is in accordance with the
drawings and specifications and has been properly installed.
Product Data: For conduit raceways, and Ffittings, smoke damper control
station, smoke detectors, heat detectors, time delay relays, end of line
supervisory relays, pull boxes and Fire Alarm Terminal cabinets.
Shop Drawings: For the following raceway components. Include plans,
elevations, sections, details, and attachments to other work.
Coordination Drawings: Conduit routing plans, drawn to scale, on which
the following items are shown and coordinated with each other, based on
input from installers of the items involved:
1. Structural members in the paths of conduit groups with common
supports.
2. HVAC and plumbing items and architectural features in the paths of
conduit groups with common supports.

1.6 APPLICABLE PUBLICATIONS

A.

Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic
designation only.

. National Electrical Manufacturers Association (NEMA):

TC-3-04. .. ... PVC Fittings for Use with Rigid PVC Conduit and
Tubing
FB1-07. .. oo Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable
. National Fire Protection Association (NFPA):
70-11. . ... National Electrical Code (NEC)
. Underwriters Laboratories, Inc. (UL):
1-05. o oo Flexible Metal C
50-07 . ... Enclosures for Electrical Equipment
360-09. ... .. ... ..... Liquid-Tight Flexible Steel Conduit
A467-07 - - - oo oo Grounding and Bonding Equipment
514A-04 . . .. ... Metallic Outlet Boxes
514B-04 . . . ... ... Fittings for Cable and Conduit
797-07 . i Electrical Metallic Tubing
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PART 2 - PRODUCTS

2.1 GENERAL
A. Conduit Size: In accordance with the NEC, but not less than 20 mm (374
inch) unless otherwise shown.
2.2. CONDUIT
A. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI C80.3.
Maximum size not to exceed 105 mm (4 inches) and shall be permitted only
with cable rated 600 volts or less.
B. Flexible galvanized steel conduit: Shall Conform to UL 1.
C. Liquid-tight flexible metal conduit: Shall Conform to UL 360.

2.3. CONDUIT FITTINGS

A

Electrical metallic tubing fittings:

1. Fittings shall meet the requirements of UL 514B and ANS1/ NEMA FB1.

2. Only steel or malleable iron materials are acceptable.

3. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring compression
type couplings and connectors for conduit sizes 50 mm (2 inches) and
smaller. Use set screw type couplings with four set screws each for
conduit sizes over 50 mm (2 inches). Use set screws of case-hardened
steel with hex head and cup point to firmly seat in wall of conduit
for positive grounding.

4. Indent type connectors or couplings are prohibited.

5. Die-cast or pressure-cast zinc-alloy fittings or fittings made of
"pot metal" are prohibited.

Flexible steel conduit Fittings:

1. Conform to UL 514B. Only steel or malleable iron materials are
acceptable.

2. Clamp type, with insulated throat.

Liquid-tight flexible metal conduit fittings:

1. Fittings shall meet the requirements of UL 514B and ANS1/ NEMA FB1.

2. Only steel or malleable iron materials are acceptable.

3. Fittings must incorporate a threaded grounding cone, a steel or
plastic compression ring, and a gland for tightening. Connectors
shall have insulated throats.

Direct burial plastic conduit fittings:

1. Fittings shall meet the requirements of UL 514C and NEMA TC3.

2. As recommended by the conduit manufacturer.
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2.4 CONDUIT SUPPORTS

A. Parts and hardware: Zinc-coat or provide equivalent corrosion
protection.

B. Individual Conduit Hangers: Designhed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

C. Multiple conduit (trapeze) hangers: Not less than 38 mm by 38 mm (1-1/2
by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; with not
less than 9 mm (3/8 inch) diameter steel hanger rods.

D. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or
machine bolt expansion.

2.5 OUTLET, JUNCTION, AND PULL BOXES

A. UL-50 and UL-514A.

B. Sheet metal boxes: Galvanized steel, except where otherwise shown.

B. Flush mounted wall or ceiling boxes shall be installed with raised
covers so that front face of raised cover is flush with the wall.
Surface mounted wall or ceiling boxes shall be installed with surface
style flat or raised covers.

2.7 FIRE ALARM TERMINAL CABINETS

A. NEMA 250, Type 1, galvanized-steel box with removable interior panel
with terminal blocks, labels and jumper combs with removable front,
finished inside and out with manufacturer®s standard “RED” enamel.

B. Hinged door in front cover with flush latch and concealed hinge.

C. Key latch to match fire alarm control panel.

D. Plastic holder for a typed printed schedule of wiring connections,
similar to those provide with panelboards.

PART 3 - EXECUTION
3.1 PENETRATIONS
A. Cutting or Holes:
1. Locate holes in advance where they are proposed in the structural
sections such as ribs or beams. Obtain the approval of the COTR prior
to drilling through structural sections.
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Cut holes through concrete and masonry in new and existing structures

with a diamond core drill or concrete saw. Pneumatic hammer, impact
electric, hand or manual hammer type drills are not allowed, except
where permitted by the COTR as required by limited working space.

B. Fire Stop: Where conduits, wireways, and other electronic safety and

security raceways pass through fire partitions, fire walls, smoke

partitions, or floors, install a fire stop that provides an effective

barrier against the spread of fire, smoke and gases as specified in
Section 07 84 00, FIRE STOPPING, with rock wool fiber or silicone foam
sealant only. Completely fill and seal clearances between raceways and

openings with the fire stop material.
3.2 INSTALLATION, GENERAL
A. Install conduit as follows:

1.
2.

3.

4.

5.
6.

In complete runs before pulling in cables or wires.

Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

Assure conduit installation does not encroach into the ceiling height
head room, walkways, or doorways.

Cut square with a hacksaw, ream, remove burrs, and draw up tight.
Mechanically continuous.

Independently support conduit at 2.4 m (8 foot) on center. Do not use
other supports i.e., (suspended ceilings, suspended ceiling
supporting members, lighting fixtures, conduits, mechanical piping,
or mechanical ducts).

Support within 300 mm (12 inches) of changes of direction, and within
300 mm (12 inches) of each enclosure to which connected.

Close ends of empty conduit with plugs or caps at the rough-in stage
to prevent entry of debris, until wires are pulled in.

Unless otherwise indicated on the drawings or specified herein, all
conduits shall be installed concealed within finished walls, floors
and ceilings.

B. Conduit Bends:

1.
2.

3.

Make bends with standard conduit bending machines.

Conduit hickey may be used for slight offsets, and for straightening
stubbed out conduits.

Bending of conduits with a pipe tee or vise is prohibited.

C. Layout and Homeruns:

1.

Install conduit with wiring, including homeruns, as shown.
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2. Deviations: Make only where necessary to avoid interferences and only

after drawings showing the proposed deviations have been submitted
approved by the COTR.

Fire Alarm:

1. Fire alarm conduit shall be painted red (a red “top-coated” conduit
from the conduit manufacturer may be used in lieu of painted conduit)
in accordance with the requirements of Section 28 31 00, “FIRE
DETECTION AND ALARM”.

3.3 CONCEALED WORK INSTALLATION

A

In Concrete:

1. Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete
slabs that are in contact with soil, gravel or vapor barriers.

2. Align and run conduit in direct lines.

3. Install conduit through concrete beams only when the following
occurs:

a. Where shown on the structural drawings.

b. As approved by the COTR prior to construction, and after submittal
of drawing showing location, size, and position of each
penetration.

Furred or Suspended Ceilings and in Walls:
2. Conduit for conductors 600 volts and below:

a. EMT.

3. Align and run conduit parallel or perpendicular to the building
lines.
4_ Tightening set screws with pliers is prohibited.

3.4 EXPOSED WORK INSTALLATION

A.

Unless otherwise indicated on the drawings, exposed conduit is only
permitted in mechanical and electrical rooms.

. Conduit for Conductors 600 volts and below:

1. EMT.

. Align and run conduit parallel or perpendicular to the building lines.

Install horizontal runs close to the ceiling or beams and secure with
conduit straps.

. Support horizontal or vertical runs at not over 2400 mm (eight foot)

intervals.

Painting:

1. Paint exposed conduit as specified in Section 09 91 00, “PAINTING”.

2. Paint all conduits containing cables rated over 600 volts safety
orange. Refer to Section 09 91 00, “PAINTING” for preparation, paint
type, and exact color. In addition, paint legends, using 50 mm (two
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inch) high black numerals and letters, showing the cable voltage

rating. Provide legends where conduits pass through walls and floors
and at maximum 6000 mm (20 foot) intervals in between.
3.5 CONDUIT SUPPORTS, INSTALLATION

A. Safe working load shall not exceed 1/4 of proof test load of fastening
devices.

B. Use pipe straps or individual conduit hangers for supporting individual
conduits. Maximum distance between supports is 2.5 m (8 foot) on center.

C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 90 kg (200
pounds). Attach each conduit with U-bolts or other approved fasteners.

D. Support conduit independently of junction boxes, pull boxes, fixtures,
suspended ceiling T-bars, angle supports, and similar items.

E. Fasteners and Supports in Solid Masonry and Concrete:

1. Existing Construction:
a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size
and not less than 28 mm (1-1/8 inch) embedment.
b. Power set fasteners not less than 6 mm (1/4 inch) diameter with
depth of penetration not less than 75 mm (3 inches).
c. Use vibration and shock resistant anchors and fasteners for
attaching to concrete ceilings.

F. Hollow Masonry: Toggle bolts are permitted.

G. Bolts supported only by plaster or gypsum wallboard are not acceptable.

H. Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application.

1. Attachment by wood plugs, rawl plug, plastic, lead or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.

J. Chain, wire, or perforated strap shall not be used to support or fasten
conduit.

K. Spring steel type supports or fasteners are prohibited for all uses
except: Horizontal and vertical supports/fasteners within walls.

L. Vertical Supports: Vertical conduit runs shall have riser clamps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
collars.

3.6 BOX INSTALLATION

A. Boxes for Concealed Conduits:

1. Flush mounted.
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2. Provide raised covers for boxes to suit the wall or ceiling,

construction and finish.

B. In addition to boxes shown, install additional boxes where needed to
prevent damage to cables and wires during pulling in operations.

C. Remove only knockouts as required and plug unused openings. Use
threaded plugs for cast metal boxes and snap-in metal covers for sheet
metal boxes.

D. Outlet boxes in the same wall mounted back-to-back are prohibited. A
minimum 600 mm (24 inch), center-to-center lateral spacing shall be
maintained between boxes).

E. Minimum size of outlet boxes for ground fault interrupter (GFI)
receptacles is 100 mm (4 inches) square by 55 mm (2-1/8 inches) deep,
with device covers for the wall material and thickness involved.

F. Stencil or install phenolic nameplates on covers of the boxes identified
on riser diagrams; for example "SIG-FA JB No. 1".

G. On all Branch Circuit junction box covers, identify the circuits with
black marker.

3.8 ELECTRONIC SAFETY AND SECURITY CONDUIT

A. Install the electronic safety and security raceway system as shown on
drawings.

B. Minimum conduit size of 19 mm (374 inch), but not less than the size
shown on the drawings.

C. All conduit ends shall be equipped with insulated bushings.

D. Vertical conduits/sleeves through closets floors shall terminate not
less than 75 mm (3 inches) below the floor and not less than 75 mm (3
inches) below the ceiling of the floor below.

E. Terminate conduit runs to/from a backboard in a closet or interstitial
space at the top or bottom of the backboard. Conduits shall enter
communication closets next to the wall and be flush with the backboard.

F. Where drilling is necessary for vertical conduits, locate holes so as
not to affect structural sections such as ribs or beams.

G. All empty conduits located in communications closets or on backboards
shall be sealed with a standard non-hardening duct seal compound to
prevent the entrance of moisture and gases and to meet fire resistance
requirements.

H. Conduit runs shall contain no more than four quarter turns (90 degree
bends) between pull boxes/backboards. Minimum radius of communication
conduit bends shall be as follows (special long radius):
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Sizes of Conduit Radius of Conduit Bends

Trade Size mm, Inches
Y 150 (6)
1 230 (9)
1-1/4 350 (14)
1-1/2 430 (17)

2 525 (21)
2-1/2 635 (25)

3 775 (31)
3-1/2 900 (36)

4 1125 (45)

- - -END-=- - -
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SECTION 28 31 00
FIRE DETECTION AND ALARM

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section of the specifications includes the furnishing,
installation, and testing of new outlying initiating and control
devices and wiring being connected to the existing main fire
alarm control panel and remote annunciator serving Building 78
and modification of the existing control panel as shown on the
contract plans ready for operation. It shall include, but not be
limited to, alarm initiating devices, new zone cards, interposing
relays for control of a new hoist way smoke damper, smoke damper
control station, elevator recall, shunt tripping of elevator
feeder powers and supervising 120 VAC associated power supplies
power supplies, and wiring as shown on the drawings and
specified on the sequence of operation and equipment control matrix.

B. Fire alarm systems shall comply with requirements of the most recent VA
FIRE PROTECTION DESIGN MANUAL and NFPA 72 unless variations to NFPA 72
are specifically identified within these contract documents by the
following notation: "variation'. The design, system layout, document
submittal preparation, and supervision of installation and testing
shall be provided by a technician that is certified NICET level I11 or
a registered fire protection engineer. The NICET certified technician
shall be on site for the supervision and testing of the system. Factory
engineers from the equipment manufacturer, thoroughly familiar and
knowledgeable with all equipment utilized, shall provide additional
technical support at the site as required by the COTR or his authorized
representative. Installers shall have a minimum of 2 years experience

installing fire alarm systems.

C. Fire alarm signals:

1. Alarm signals (by device), supervisory signals (by device) and system
trouble signals (by device not reporting) shall be distinctly
transmitted to the existing main fire alarm system control unit.
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PART 2 — PRODUCTS

2.1 EQUIPMENT AND MATERIALS, GENERAL
A. Existing equipment may be reused only where indicated on the drawings.
B. Except as indicated in paragraph A above, All equipment and components
shall be new and the manufacturer®s current model and be compatible
with the existing main control equipment and fire alarm remote
annunciator. All equipment shall be tested and listed by Underwriters
Laboratories, Inc. or Factory Mutual Research Corporation for use as
part of a fire alarm system. The authorized representative of the
manufacturer of the major equipment shall certify that the installation
complies with all manufacturers’ requirements and that satisfactory
total system operation has been achieved.
2.2 CONDUIT, BOXES, AND WIRE
A. Conduit shall be in accordance with Section 28 05 28.33, CONDUITS AND

BACK BOXES FOR ELECTRONIC SAFETY AND SECURITY and as follows:

1. All new conduits shall be installed in accordance with NFPA 70.

2. Conduit Ffill shall not exceed 40 percent of interior cross sectional
area.

3. All new conduits shall be 3/4 inch (19 mm) minimum, unless noted
otherwise on the contract plans.

B. Wire:

1. All existing wiring shall be removed and new wiring installed in a
conduit or raceway.

2. Wiring shall be in accordance with NEC article 760, Section 28 05
13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, and as
recommended by the manufacturer of the fire alarm system. All wires
shall be color coded. Number and size of conductors shall be as
recommended by the Ffire alarm system manufacturer, but not less than
18 AWG for initiating device circuits and 14 AWG for notification
device circuits.

C. Terminal Boxes, Junction Boxes, and Cabinets:

1. Shall be galvanized steel in accordance with UL requirements.

2. All new and reused boxes shall be sized and installed in accordance
with NFPA 70.

3. New and existing covers shall be repainted red in accordance with
Section 09 91 00, PAINTING and shall be identified with white
markings as "'FA" for junction boxes and as "FIRE ALARM SYSTEM' for
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cabinets and terminal boxes. Lettering shall be a minimum of 3/4

inch (19 mm) high.

4. Terminal boxes and cabinets shall have a volume 50 percent greater
than required by the NFPA 70. Minimum sized wire shall be considered
as 14 AWG for calculation purposes.

5. Terminal boxes and cabinets shall have identified pressure type
terminal strips.. Terminal strips shall be labeled as specified or
as approved by the COTR.

2.3 ALARM INITIATING DEVICES
B. Smoke Detectors:

1. Smoke detectors shall be photoelectric type and UL listed for use
with the fire alarm control unit being furnished.

2. Smoke detectors shall be non-addressable type complying with
applicable UL Standards for system type detectors and be compatible
with the existing main control panel. Smoke detectors shall be
installed in accordance with the manufacturer®s recommendations and
NFPA 72.

3. Detectors shall have an indication lamp to denote an alarm
condition. Provide remote indicator lamps and identification plates
where detectors are concealed from view. Locate the remote indicator
lamps and identification plates flush mounted on walls so they can
be observed from a normal standing position.

4. All spot type and duct type detectors installed shall be of the
photoelectric type.

5. Photoelectric detectors shall be factory calibrated and readily
field adjustable. The sensitivity of any photoelectric detector
shall be factory set at 3.0 plus or minus 0.25 percent obscuration
per foot.

6. Detectors shall provide a visual trouble indication if they drift
out of sensitivity range or fail internal diagnhostics. Detectors
shall also provide visual indication of sensitivity level upon
testing. Detectors, along with the fire alarm control units shall be
UL listed for testing the sensitivity of the detectors.

C. Heat Detectors:
1. Heat detectors shall be of the non-addressable restorable rate

compensated fixed-temperature spot type.

28 31 00 - 3



Upgrade Elevators at Building 78
Bath VA Medical Center

Bath, NY

Project No. 528A6-12-62209-11

10-11
2. Detectors shall have a minimum smooth ceiling rating of 2,500 square

feet (230 square meters).

3. Ordinary temperature (135 degrees F (57 degrees C) heat detectors
shall be utilized at the top of the elevator shafts and pits.

4. Provide a remote indicator lamp, key test station and identification
nameplate (e.g. “Heat Detector - Elevator P-3 ) for each elevator
group heat detector located in the pit or shaft. Locate key test

station(s) in plain view on elevator machine room wall.

2.4 SUPERVISORY DEVICES

1. Provide end of line relay devices as indicated on the contract plans
for the supervision of the power supplies as noted on the contract

plans.

2.5 UTILITY LOCKS AND KEYS:

A

B.
INSTRUCTION CHART:

2.6

All key operated test switches, the smoke damper control station and
new fire alarm terminal cabinets shall be provided with a single
standardized utility lock and key that matches that of the existing
Building 78 equipment.

All keys shall be delivered to the COTR.

Provide a typewritten instruction card mounted behind a Lexan plastic
or glass cover in a stainless steel or aluminum frame with a back plate
for the new control equipment and control features being provided as
part of the fire alarm system upgrade for the new elevators being
provided under this contract. Install the frame adjacent to the
existing instruction card at the existing main control panel. The card
shall show those steps to be taken by an operator when a signal is
received under all conditions, normal, alarm, supervisory, and trouble.
Provide an additional copy with the binder for the input output matrix
for the sequence of operation. The instructions shall be approved by
the COTR before being posted.

PART 3 - EXECUTION

3.1

INSTALLATION:
A.

Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as
shown on the drawings, and as recommended by the major equipment
manufacturer. Fire alarm wiring shall be installed in conduit. All
conduit and wire shall be installed in accordance with, Section 28 05
13 CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, Section 28
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05 26 GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY, Section

28 05 28.33 CONDUIT AND BACK BOXES FOR ELECTRONIC SAFETY AND SECURITY,
and all penetrations of smoke and fire barriers shall be protected as
required by Section 07 84 00, FIRE STOPPING.

All conduits, junction boxes, conduit supports and hangers shall be
concealed in finished areas and may be exposed in unfinished areas.

All new and reused exposed conduits shall be painted in accordance with
Section 09 91 00; PAINTING to match surrounding finished areas and red
in unfinished areas.

All existing accessible fire alarm conduit not reused shall be removed.
All fire detection and alarm system devices shall be flush mounted when
located in finished areas and may be surface mounted when located in
unfinished areas. Exact locations are to be approved by the COTR.

3.2 TYPICAL OPERATION

A

Activation of the new heat detectors or smoke detectors shall cause the
following operations to occur(Refer to the modified sequence of
operation and equipment control matrix on the plans):

1. Continuously sound the zone coded general alarm and flash all
strobes in the building in alarm until reset at the local fire alarm
control unit in Building 78.

2. Release only the magnetic door holders in the smoke zone on the
floor from which alarm was initiated.

3. Transmit a separate alarm signal, via the main fire alarm control
unit to the fire department, via the existing communication link.

4. Lobby and elevator smoke detectors shall recall elevators as
required and open new elevator smoke vent. A smoke damper over-ride
control station with damper position indicating lights shall be
provided adjacent to the existing remote annuniciator.

Heat detectors in elevator machine room,hoist way and pits shall, in

addition to the above functions, disconnect all power to all elevators

served by that machine room after a time delay. The time delay shall be
set using the time delay relays shown on the contract plans and be
equal to the time it takes for the car to travel from the highest to
the lowest level, plus 10 seconds.

Refer to the contract plans for the required input/output equipment

control matrix for the new smoke and heat detectors being provided.
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D. Alarm verification shall not be used for smoke detectors installed for

the purpose of early warning.
3.3 TESTS

A. Provide the services of an NICET level 111, competent, factory-trained
engineer or technician authorized by the manufacturer of the fire alarm
equipment to technically supervise and participate during all of the
adjustments and tests for the system. Make all adjustments and tests in
the presence of the COTR.

B. When the systems have been completed and prior to the scheduling of the
final inspection, furnish testing equipment and perform the following
tests in the presence of the COTR. When any defects are detected, make
repairs or install replacement components, and repeat the tests until
such time that the complete fire alarm systems meet all contract
requirements. After the system has passed the initial test and been
approved by the COTR, the contractor may request a final inspection.

1. Before energizing the cables and wires, check for correct
connections and test for short circuits, ground faults, continuity,
and insulation.

2. Test the insulation on all installed cable and wiring by standard
methods as recommended by the equipment manufacturer.

4_ Open each alarm initiating circuit to see if trouble signal
actuates.

5. Ground each alarm initiation circuit and verify response of trouble
signals.

3.4 FINAL INSPECTION AND ACCEPTANCE

A. Prior to Final acceptance all new devices, control relays, control
switches and that be functionally tested in accordance with Article 3.3
TESTS and those required by NFPA 72_ In addition the representative
shall demonstrate that the systems function properly In every respect.
The demonstration shall be made in the presence of a VA representative.

3.5 INSTRUCTION

A. The manufacturer®s authorized representative shall provide instruction
and training to the VA as follows:

1. Six 1l-hour sessions to engineering staff, security police and
central attendant personnel for simple operation of the system. Two
sessions at the start of installation, 2 sessions at the completion
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of installation and 2 sessions 3 months after the completion of

installation.

2. Four 2-hour sessions to engineering staff for detailed operation of
the system. Two sessions at the completion of installation and 2
sessions 3 months after the completion of installation.

3. Three 8-hour sessions to electrical technicians for maintaining,
programming, modifying, and repairing the system at the completion
of installation and one 8-hour refresher session 3 months after the
completion of installation.

B. The Contractor and/or the Systems Manufacturer®s representative shall
provide a typewritten "Sequence of Operation” including a trouble
shooting guide of the entire system for submittal to the VA. The
sequence of operation will be shown for each input in the system in a
matrix format and provided in a loose leaf binder. When reading the
sequence of operation, the reader will be able to quickly and easily
determine what output will occur upon activation of any input in the
system. The INPUT/OUTPUT matrix format shall be as shown in Appendix A
to NFPA 72.

C. Furnish the services of a competent instructor for instructing
personnel in the programming requirements necessary for system
expansion. Such programming shall include addition or deletion of
devices, zones, indicating circuits and printer/display text.

- --END- - -

28 31 00 - 7



	100% Spec Cover Sheet
	VA 00 01 10 Table of Contents
	VA 00 01 15 List of Drawing Sheets
	VA 01 00 00 General Conditions
	VA 01 32 16 15 Schedules
	VA 01 33 23 Shop Drawings
	VA 01 42 19 Reference Standards
	VA 01 58 16 Temporary Interior Signage
	VA 01 74 19 Construction Waste Management
	VA 02 41 00 Demolition
	VA 03 30 00 Concrete
	VA 05 50 00 Metal Fabrications
	VA 07 01 50 19 Preparation for Re-roofing
	VA 07 60 00 Flashing and Sheet Metal
	VA 07 84 00 Firestopping
	VA 07 92 00 Joint Sealants
	VA 09 29 00 Gypsum Board
	VA 09 65 19 Resilient Tile Flooring
	VA 09 91 00 Painting
	VA 14 24 00 Hydraulic Elevators
	VA 21 05 11 Common Work Results for Fire Suppression
	VA 21 13 13 Wet-Pipe Sprinkler Systems
	VA 22 05 11 Common Work Results for Plumbing
	VA 22 05 12 General Motor Requirements for Plumbing Equipment
	VA 22 05 23 General-Duty Valves for Plumbing Piping
	VA 22 14 29 Sump Pumps
	VA 23 05 11 Common Work Results for HVAC
	VA 23 07 11 HVAC Insulation
	VA 23 31 00 HVAC Ducts and Casings
	VA 26 05 11 Common Work Results
	VA 26 05 21 Low Voltage Conductors
	PART 1 - GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.3 qualITY ASSURANCE
	1.5 SUBMITTALS
	1.6 APPLICABLE PUBLICATIONS
	PART 2 - PRODUCTS
	2.1 conductors and CABLES
	2.2 SPLICES AND JOINTS
	2.3 CONTROL WIRING
	2.4 WIRE LUBRICATING COMPOUND
	PART 3 - EXECUTION
	3.1 GENERAl
	3.2 SPLICE INSTALLATION
	3.3 existIng wiring
	3.4 CONTROL AND SIGNAL WIRING INSTALLATION
	3.5 CONTROL AND SIGNAL SYSTEM wiring IDENTIFICATION

	VA 26 05 26 Grounding and Bonding of Electrical Systems
	VA 26 05 33 Raceway and Boxes
	PART 1 - GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.3 qualITY ASSURANCE
	1.4 SUBMITTALS
	1.5 APPLICABLE PUBLICATIONS
	PART 2 - PRODUCTS
	2.1 MATERIAL
	PART 3 - EXECUTION
	3.1 PENETRATIONS
	3.2 INSTALLATION, GENERAL
	3.3 CONCEALED WORK INSTALLATION
	3.4 EXPOSED WORK INSTALLATION
	3.5 MOTORS AND VIBRATING EQUIPMENT
	3.6 CONDUIT SUPPORTS, INSTALLATION
	3.7 BOX INSTALLATION

	VA 26 27 26 Wiring Devices
	VA 26 29 21 Disconnect Switches
	PART 1 - GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.4 SUBMITTALS
	1.5 APPLICABLE PUBLICATIONS
	PART 2 - PRODUCTS
	2.1 LOW VOLTAGE FUSIBLE SWITCHES RATED 600 AMPERES AND LESS
	2.2 LOW VOLTAGE UNFUSED SWITCHES RATED 600 AMPERES AND LESS
	2.3 low voltage cartridge fuses
	PART 3 - EXECUTION
	3.1 INSTALLATION
	3.2 SPARE PARTS

	VA 28 05 13 Conductors for ESS
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	2.1 general
	2.2 UTP CABLE
	2.3 utp cable hardware
	2.7 WIRE LUBRICATING COMPOUND
	PART 3 - EXECUTION
	3.1 INSTALLATION of conductors and cables
	3.9 EXISTING wiring

	VA 28 05 28 33 Conduit & Backboxes for ESS
	PART 1 - GENERAL
	1.1 description
	1.2 related work
	1.3 definitions
	1.6 APPLICABLE PUBLICATIONS
	PART 2 - PRODUCTS
	2.1 general
	PART 3 - EXECUTION
	3.1 PENETRATIONS
	3.2 INSTALLATION, GENERAL
	3.3 CONCEALED WORK INSTALLATION
	3.4 EXPOSED WORK INSTALLATION
	3.5 CONDUIT SUPPORTS, INSTALLATION
	3.6 BOX INSTALLATION
	3.8 ELECTRONIC SAFETY AND SECURITY CONDUIT

	VA 28 31 00 Fire Detection and Alarm


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



