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SECTION 09 06 00
SCHEDULE FOR FINISHES

PART | - GENERAL

1.1 DESCRIPTION
This section contains a coordinated system in whic
sections shown are identified by abbreviated materi
schedule or shown for other locations.

1.2 MANUFACTURERS
Manufacturer’s trade names and numbers used herein
and patterns. Products of other manufacturer’s equi
of manufacturers listed that meet requirements of t
approval in writing by contracting officer for fini

1.3 SUBMITALS
Submit in accordance with SECTION 01 33 23, SHOP D

guadruplicate samples for color approval of materia

1.4 APPLICABLE PUBLICATIONS
A. Publications listed below form a part of this sp
are referenced in text by basic designation only.
B. MASTER PAINTING INSTITUTE: (MPI)
2001....cccvveveennn, Architectural Painting Spec
PART 2- PRODUCTS
2.1 DIVISION 05 — METALS
A. SECTION 05 50 00, METAL FABRICATION

h requirements for materials specified in other

al names and finish codes in the room finish

are only to identify colors, finishes, textures
valent to colors, finishes, textures and patterns
echnical specifications will be acceptable upon
sh requirements.

RAWINGS, PRODUCT DATA, AND SAMPLES provide

Is and finishes specified in this section.

ecification to the extent referenced. Publications

ification Manual

11-15-16

Item Finish
Steel Covers and Frames for pits and trenches Match Existing at P4
Cast Iron Covers and Frames for Pits and Trenches M atch Existing at P4

0906 00-2
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11-15-16
Steel Grating and Frames Match Existing at P4
Aluminum Plate Door Sill Match Existing at P4
Cast Iron Safety Nosing Match Existing at P4 ‘Super Grit’ Safety treads
Steel Pipe Railings and (éat_es)(not on Steel Match Existing see CS PRODUCTS #580 ‘Interstate Gre en’
tairs

2.2 DIVISION 07 - THERMAL AND MOISTURE PROTECTION
A. SECTION 07 32 13, CLAY ROOF TILES

Size Shape Manufacturer Mfg. Color Name/No.
Two piece mission tile Match Existing Existing Tile Mfr.: Deleo Match existing Deleo Roof
ICBO#3416/166 per square See sim: US Tile Co. 909 Tile ‘Fresco — Spanish Red’
Railroad St, Corona CA Or El Camino Blend
92882 Tops: 1UADU6073/pans
1UBDU7025
B. SECTION 07 60 00, FLASHING AND SHEET METAL
Item Material Finish
Match existing
Copings Match existing
Hanging Gutters and Downspouts Match existing Match existing Copper Scuppers

C. SECTION 07 92 00, JOINT SEALANTS

Colors to be selected from manufacturer’s standard colors to match adjacent materials.

2.3 DIVISION 08 - OPENINGS
A. SECTION 08 11 13, HOLLOW METAL DOORS AND FRAMES

0906 00 -3
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11-15-16
Paint both sides of door and frames same color incl uding ferrous metal louvers, and hardware
attached to door
Component Color of Paint Type and Gloss
Door Benjamin Moor #1468 (Dark Grey) — (Match EXTNG Gloss
at P4)
Frame Benjamin Moor #1468 (Dark Grey) — (Match EXTN G Gloss
at P4)
B. SECTION 08 71 00, BUILDERS HARDWARE
Item Material Finish
Hinges Steel polished and plated Satin finigh (Matc h EXSTNG at P4)
Door Closers Silver Aluminum Painted Match EXSTNG at P4)
Floor Closers (Match EXSTNG at P4)
Floor Pivot Sets (Match EXSTNG at P4)
Closer/ Holder (Match EXSTNG at P4)
Floor Stops (Match EXSTNG at P4)
Door Holders (Match EXSTNG at P4)
Lock/ Latches Silver chromium plated (Match EXSTNG at P4)
Key Cabinet Steel (Match EXSTNG at P4)
Armor Plates (Match EXSTNG at P4)
Kick Mop Plates (Match EXSTNG at P4)
Door Edging (Match EXSTNG at P4)
Exit Device (Match EXSTNG at P4)
Flush Bolts Brass-Precision Ground Match EXSTNG at P4)
Door Pulls (Match EXSTNG at P4)
Push Plates (Match EXSTNG at P4)

0906 00 -4
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11-15-16
Combination Push Pull Plate (Match EXSTNG at P4)
2.4 DIVISION 09 - FINISHES
A. SECTION 09 30 13, CERAMIC TILING
1. CERAMIC TILE
Color Size Shape Pattern Vlanufacturer Mfg. Cplor Na me/No.
2"x6" Bullnose Interceramic IC BRITES “Arrow wood "
47°x4” Interceramic IC BR|TES “Arrow wood”
12"x12” C1|ossville Ceramics #A1260 PEBBLE"
12"x12” C«ossville Ceramics #A-76( "SPICE MIST"
12"x12" Clossville Ceramics #A-67% STONEHENDGE"
4"X4” DAL-TILE #K-165 "ALMOND"
Grout: To be selected form manufacturer’s standard colors.
B. SECTION 09 91 00, PAINT AND COATINGS
1. MPI Gloss and Sheen Standards
Gloss @60 Sheen @85
Gloss Level 1 a traditional matte finish-flat max 5 units, and max 10 units
Gloss Level 2 a high side sheen flat-“a velvet-like " max 10 units, and
finish 10-35 units
Gloss Level 3 a traditional “egg-shell like” finish 10-25 units, and 10-35 units
Gloss Level 4 a “satin-like” finish 20-35 units, and min. 35 units
Gloss Level 5 a traditional semi-gloss 35-70 unit
Gloss Level 6 a traditional gloss 70-85 units
Gloss level 7 a high gloss more than 85 units
2. Paint code Gloss Manufacturer Mig. Color Name/No

090600-5
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11-15-16
P8 GLx (match EXSTG) Benjamin Moore BM# 046
P10 GLx (match EXSTG) Benjamin Moore BM# 905
pP7 GLx (match EXSTG at P4) Benjamin Moore BM# 988
P6 GLx (match EXSTG at P4) Benjamin Moore BM# 990
P9 GLx (match EXSTG at P4) Benjamin Moore BM# 146B
P5 GLx (match EXSTG at P4 Benjamin Moore BM# 1434
2.5 DIVISION 10 - SPECIALTIES
C. SECTION 08 90 00, LOUVERS AND WALL VENTS
Item Material Finish Manufacturer Mfg. Color Name/N 0.
Louver 1,2 100% resin 20 year AAMA Powder C/S Group #548 Light Bronze
Fluoropolymer coated finish
coating
2.6 DIVISION 14 — CONVEYING EQUIPMENT
A. SECTION 14 24 00, HYDRAULIC ELEVATORS
1. Passenger Elevator Component Material Color

No. P

Hoistway Entrances

Match existing at new
level

Hoistway Doors

P%: New brushed stainless
steel series 316

Corridor Position
Indicator

Match existing if
aplicable

2.7 DIVISON 26 - ELECTRICAL
A. SECTION 26 51 00, BUILDING LIGHTING INTERIOR

0906 00-6
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Fixture Type Exterior Finish Color
A EPOXY PRIMER WITH POWDER TOPCOAT WHITE
C HIGH REFLECTANCE BAKED ENAMEL WHITE
X POLYCARBONATE NEUTRAL GRAY
B. SECTION 26 56 00, SITE LIGHTING
Type and Component Exterior Finish Manufacturer I*g . Name/No.
B ALUMINUM ALLOY-DARK BRONZE BEGA LIGHTING 22-263LE D
D POWDER COAT-DARK BRONZE KIM LIGHTING AR LED 4C-AR -TYPE IlI-120L-
4K-277V DB
PART IIl EXECUTION
3.1 MISCELLANEOUS ABBREVIATIONS
Acoustical Metal Pan AMP
FINISH SCHEDULE & MISCELLANEOUS ABBREVIATIONS Ceiling
Acoustical Wall Panel AWP
Term Abbreviation Acoustical Wall AWT
Treatment
Access Flooring AF Acoustical Wallcovering AWF
Accordion F0|d|ng AFP Anodized Aluminum AAC
Partition Colored _
Acoustical Ceiling AT Anodized Aluminum AA
Acoustical Ceiling, AT (SP) Natural Finish
Specia| Faced Baked On Enamel BE
Brick Face BR

0906 00-7
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Material MAT

Mortar N

Multi-Color Coating MC

Natural Finish NF

Paint F

Paver Tile PV

Brick Flooring BF

Brick Paving BP

Carpet garP
Carpet Athletic CAF
Flooring

Carpet Module Tile CPT
Ceramic Glazed Facing CGFB
Brick

Ceramic Mosaic Tile FTCJr
Concrete q

Concrete Masonry Unit CmU

Divider Strips Marble DS MB

Epoxy Coating EC
Epoxy Resin Flooring ERF
Existing E
Exposed Divider Strips  EXP
Exterior EXT
Exterior Finish System  EFS
Exterior Paint EXT4{P
Exterior Stain EXT{ST
Fabric Wallcovering WF
Facing Tile SCJr
Feature Strips FS
Floor Mats & Frames FM
Floor Tile, Mosaic FT
Fluorocarbon F(
Folding Panel Partition FP

Foot Grille FG
Glass Masonry Unit GUMU
Glazed Face CMU GCMU
Glazed Structural SFTU
Facing Tile

Granite gT
Gypsum Wallboard GWwB
High Glazed Coating SC
Latex Mastic Flooring LM
Linear Metal Ceiling LMC
Linear Wood Ceiling LW(Q
Marble VB

Perforated Metal Facing
(Tile or Panels)

Plaster P

Plaster High Strength HSPL

Plaster Keene Cement KC

Plastic Laminate HPD

Polypropylene Fabric
Wallcovering

PFW

Porcelain Paver Tile PPT

Quarry Tile QT

Radiant Ceiling Panel
System

RCP

Resilient Stair Tread RST

Rubber Base R

Rubber Tile Flooring RT

Spandrel Glass SL

Stain S

L)

Stone Flooring SF

Structural Clay SC

Suspension Decorative
Grids
Grids

SDG

Terrazzo Portland
Cement

PCT

Terrazzo Tile TT

Terrazzo, Thin Set

Textured Gypsum Ceiling
Panel

TGC

Textured Metal Ceiling
Panel

T™MC

Thin set Terrazzo TST

Veneer Plaster VP

0906 00 -8

Vinyl Base VE
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Vinyl Coated Fabric
Wallcovering

w

Vinyl Composition Tile

VCT

Vinyl Sheet Flooring

VSF

- E N D---

090600-9

11-15-16

Vinyl Sheet Flooring
(Welded Seams)

WSF

Wall Border

Wood

WD
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SECTI ON 09 22 16
NON- STRUCTURAL METAL FRAM NG

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section specifies steel studs wall systems, ¢
suspended or furred framing, wall furring, fastener
for the screw attachment of gypsum board, plaster b
building boards.

1. 2 RELATED WORK

A. Load bearing framing: Section 05 40 00, COLD-FOR

B. Support for wall mounted items: Section 05 50 00

C. Pull down tabs in steel decking: Section 05 36 0
DECKING.

1. 3 TERM NOLOGY

A. Description of terms shall be in accordance with
ASTM C841 and as specified.

B. Underside of Structure Overhead: In spaces where
joists are shown, the underside of structure overhe
underside of the floor or roof construction support
trusses, or bar joists. In interstitial spaces with
underside of the walk-on floor is the underside of

C. Thickness of steel specified is the minimum bare
thickness.

1.4 SUBM TTALS

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

B. Manufacturer's Literature and Data:

1. Studs, runners and accessories.
2. Hanger inserts.

3. Channels (Rolled steel).

4. Furring channels.

5. Screws, clips and other fasteners.

C. Shop Drawings:

1.  Typical metal stud and furring construction sys
details around openings and corner details.

1.5 DELI VERY, | DENTIFI CATI ON, HANDLI NG AND STORAGE

In accordance with the requirements of ASTM C754.

092216-1

eiling or soffit
s, and accessories

ases or other

MED METAL FRAMING.
, METAL FABRICATIONS.
0, COMPOSITE METAL

ASTM C754, ASTM C11,

steel trusses or bar
ad shall be the
ed by beams,
walk-on floors the
structure overhead.

(uncoated) steel

DRAWINGS, PRODUCT

tem including



VA Parking Structure Expand Building 32 - VA Projec

1.6 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. American Society For Testing And Materials (ASTM
A641-09................. Zinc-Coated (Galvanized) Ca
A653/653M-11............ Specification for Steel She

t # 495.305, MGA 14.035

11-15-16

s specification to the
in the text by the

rbon Steel Wire

et, Zinc Coated

(Galvanized) or Zinc-Iron Alloy-Coated

(Galvannealed) by Hot-Dip Process.

C11-10....cccciinee Terminology Relating to Gyp

sum and Related

Building Materials and Systems

C635-07....ccevvnneenens Manufacture, Performance, a

nd Testing of Metal

Suspension System for Acoustical Tile and

Lay-in Panel Ceilings

C636-08................. Installation of Metal Ceili ng Suspension
Systems for Acoustical Tile and Lay-in Panels

C645-09.......cc.u.e Non-Structural Steel Framin g Members

C754-11......cccuu. Installation of Steel Frami ng Members to

Receive Screw-Attached Gypsum Panel Products
C841-03(R2008).......... Installation of Interior La thing and Furring
C954-10......cccuueee Steel Drill Screws for the Application of

Gypsum Panel Products or Metal Plaster Bases to

Steel Studs from 0.033 in. (0.84 mm) to 0.112

in. (2.84 mm) in Thickness

E580-11................. Application of Ceiling Susp

ension Systems for

Acoustical Tile and Lay-in Panels in Areas

Requiring Moderate Seismic Restraint.

PART 2 - PRODUCTS
2.1 PROTECTI VE COATI NG
Galvanize steel studs, runners (track), rigid (hat
channels, "Z" shaped furring channels, and resilien
with coating designation of G-60 minimum, per ASTM
2.2 STEEL STUDS AND RUNNERS ( TRACK)
A. ASTM C645, modified for thickness specified and
1. Use ASTM A653/A653M steel, 0.8 mm (0.0329-inch)
mil).

2. Runners same thickness as studs.

092216-2

section) furring
t furring channels,
123.

sizes as shown.
thick bare metal (33
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B. Provide not less than two cutouts in web of each
300 mm (12 inches) from each end, and intermediate
approximately 600 mm (24-inch) centers.

C. Doubled studs for openings and studs for support
backer-board.

D. Studs 3600 mm (12 feet) or less in length shall

2.4 FASTENERS, CLIPS, AND OTHER METAL ACCESSORI ES

A. ASTM C754, except as otherwise specified.

B. For fire rated construction: Type and size same
test.

C. Fasteners for steel studs thicker than 0.84 mm (
ASTM C954 steel drill screws of size and type recom
manufacturer of the material being fastened.

D. Power Actuated Fasteners: Type and size as recom
manufacturer of the material being fastened.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON CRI TERI A

A. Where fire rated construction is required for wa
columns, beams and floor-ceiling assemblies, the co
same as that used in fire rating test.

B. Construction requirements for fire rated assembl
be as shown and specified, the provisions of the Sc
of ASTM C754 and ASTM C841 regarding details of con
apply.

3.2 I NSTALLI NG STUDS

A. Install studs in accordance with ASTM C754, exce
or specified.

B. Space studs not more than 610 mm (24 inches) on

C. Cut studs 6 mm to 9 mm (1/4 to 3/8-inch) less th
of structure overhead when extended to underside of

D. Openings:

1. Frame jambs of openings in stud partitions and f
studs placed back to back or as shown.

2. Fasten back to back studs together with 9 mm (3/
pan head screws at not less than 600 mm (two feet)
staggered along webs.

3. Studs fastened flange to flange shall have splic

sides approximately 50 X 75 mm (2 by 3 inches) scre

092216-3

t # 495.305, MGA 14.035

11-15-16

stud, approximately

cutouts on

ing concrete

be in one piece.

as used in fire rating

0.033-inch) thick. Use
mended by the

mended by the

Ils, partitions,

nstruction shall be
ies and materials shall
ope paragraph (1.2)
struction shall not
pt as otherwise shown
center.
an floor to underside
structure overhead.

urring with two

8-inch) long Type S
on center,

e plates on both

wed to each stud
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11-15-16
with two screws in each stud. Locate splice plates at 600 mm (24
inches) on center between runner tracks.

E. Fastening Studs:

1. Fasten studs located adjacent to partition inter sections, corners
and studs at jambs of openings to flange of runner tracks with two
screws through each end of each stud and flange of runner.

2. Do not fasten studs to top runner track when stu ds extend to
underside of structure overhead.

F. Form building seismic or expansion joints with d ouble studs back to
back spaced 75 mm (three inches) apart plus the wid th of the seismic or
expansion joint.

3.4 | NSTALLI NG SUPPORTS REQUI RED BY OTHER TRADES

A. Provide for attachment and support of electrical outlets, plumbing,
handrail brackets, recessed fire extinguisher cabin ets and other items
like auto door buttons and auto door operators supp orted by stud
construction.

B. Provide additional studs where required. Instal I metal backing plates,
or special metal shapes as required, securely faste ned to metal studs.

3. 7 TOLERANCES
A. Fastening surface for application of subsequent materials shall not

vary more than 3 mm (1/8-inch) from the layout line
B. Plumb and align vertical members within 3 mm (1/ 8-inch.)
C. Level or align ceilings within 3 mm (1/8-inch.)
---END---

092216-4
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SECTI ON 09 24 00
PORTLAND CEMENT PLASTERI NG

PART 1 GENERAL
1.1 DESCRI PTI ON
This section specifies lathing and Portland cement
designated as Exterior Finishing System (EFS) on th
1.2 RELATED WORK
A. Sheathing backing for attachment of cement plast
1.3 TERM NOLOGY

A. Definitions and description of terms shall be in
C11, C841, and C926 and as specified.

B. Underside of Structure Overhead: In spaces where
joists are shown, the underside of structure overhe
underside of the floor or roof construction support
and bar joists.

C. Self-furring Lath: Metal plastering bases having
designed to hold the plane of the back of the lath
3/8 inch) away from the plane of the solid backing.

D. Solid Backing or Solid Bases: Concrete, masonry,
insulation, and similar materials to which plaster

E. Wet Areas: Areas of a building where cyclic or ¢
very humid or wet conditions, or in which a dew poi
occur in the plaster. Dew point conditions occur f
areas as laundries, natatoriums, cart and dish wash
hydrotherapy, kitchens, bathing or shower rooms and

1.4 SUBM TTALS

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

B. Manufacturer's Literature and Data:

1. Accessories for plaster, each type.

2. Metal plastering bases, each type.

3. Fasteners.

4. Bonding compounds, including application instruc
5. Admixtures, including mixing and application ins

C. Samples:

Accessories for plaster, each type, not less than
long.
Panel showing finish coat 150 by 150 mm (6 by 6 in

092400-1

based plaster(stucco)
e drawings.

er

accordance with ASTM

steel trusses or bar
ad shall be the
ed by beams, trusses,

dimples or crimps
6to 10 mm (1/4 to

sheathing, rigid
is directly applied.
ontinuous exposure to
nt condition may
requently in such
ing spaces,
similar areas.

DRAWINGS, PRODUCT DATA,

tions.
tructions.

150 mm (6 inches)

ches).
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1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by basic
designation only.
B. American Society for Testing And Materials (ASTM ):

A653/A653M-10........... Steel Sheet, Zinc-Coated (G alvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process

A641-09................. Zinc-Coated (Galvanized) Ca rbon Steel Wire

C11-10.....cccccunnnns Terminology Relating to Gyp sum and Related
Building Materials and Systems.

C91-05......ccceveees Masonry Cement

C150-09......cceeeennne Portland Cement

C207-06.......cccuuu.ee Hydrated Lime for Masonry P urposes

C260-10.......ccuueeee Air Entraining Admixtures f or Concrete.

C841-08................. Installation of Interior La thing and Furring

C847-10.....c.cceeenn. Metal Lath

C897-05(R2009).......... Aggregate for Job-Mixed Por tland Cement Based
Plasters

C926-06................. Application of Portland Cem ent-Based Plaster

C933-09.....cceveeeenne Welded Wire Lath

C979-10......ccccunns Pigments for Integrally Col ored Concrete

C1002-07.....ccvvvvnnee Steel Self-Piercing Tapping Screws for the

Application of Gypsum Panel Products or Metal
Plaster Bases to Wood Studs or Steel Studs
C. Commercial Item Description (CID):
A-A-55615............... Shield, Expansion (Wood Scr ew and Lag Bolt Self-
Threading Anchors)
D. Federal Specifications (Fed Spec.):

UU-B-790A............... Building Paper, Vegetable F iber (Kraft,
Waterproofed, Water Repellent and Fire
Resistant)

PART 2 - PRODUCTS
2.1 METAL PLASTERI NG BASES
A. Wire Lath:
1. Zinc coated (Galvanized).
2. Welded Wire Lath: ASTM C933, with backing as spe cified.
3. Self furring where applied over solid backing.
C. Building Paper Backing for Metal Plastering Base s:
1. Backing attached to lath as specified in ASTM C9 33.
2. Vapor Permeable Backing: Fed. Spec. UU-B-790, Ty pe |, Grade D.

092400-2
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3. Water Resistant Backing: Fed. Spec. UU-B-790, Ty
2.2 ACCESSORI ES FOR CEMENT PLASTER ( STUCCO)
A. ASTM C841, except fabricate from zinc alloy.
B. Control Joints: ASTM C841, zinc.
2. 3 FASTENERS

A. Tie, wire, screws, clips, and other fasteners ASTM
otherwise specified.

B. Fasteners for securing metal plastering bases sh
through washers large enough to engage two strands
plastering base.

C. For fire rated construction; type and size as us

D. Screws: ASTM C1002.

E. Expansion Shields: CID A-A-55615, of the Type an

2.4 CEMENT
A. Portland: ASTM C150, Type II.
B.
2.5 LIME
A. ASTM C206, Type S.
2.6 AGGREGATES ( SAND)
A. ASTM C897, graded as required to suit texture of
B. White where white finish coat is specified.
2.7 BONDI NG AGENT
ASTM C932.

t # 495.305, MGA 14.035
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pe |, Grade B.

C841, except as

all have heads, or be
of the metal

ed in fire rated test.

d Class applicable.

finish specified.

2.8 FACTORY PREPARED FI NI SH COAT FOR CEMENT PLASTER ( STUCCO)

A. Factory prepared dry blend of materials, integra
for exterior finish coat application.

B. Pigments: ASTM C979, lime proof mineral oxide.

C. Not more than 35 percent, by weight of all ingre
aggregate, hydrated lime, admixture and coloring pi
number 100 sieve.

PART 3 - EXECUTI ON
3.1 METAL PLASTERI NG BASES (LATH) LOCATI ONS

A. Where plaster is required on solid concrete or m
plastering bases are not required, unless shown on
shown use wire lath or stucco mesh.

B. On ceiling or soffit framing use flat diamond me

C. Where metal plastering bases are used as a base
plaster over wall sheathing, use wire lath or stucc
resistant backing.

092400-3
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3.2 APPLYI NG METAL PLASTERI NG BASES

A. In accordance with ASTM C841, except as otherwis e specified or shown.

B. Form true surfaces, straight or in fair curves w here shown, without sags
or buckles and with long dimension of lath at right angles to direction
of supports.

C. Lath for ceiling or soffit construction shall te rminate at casing bead
(floating angle construction) at perimeter angles b etween walls and
ceilings or soffits.

D. Lath with backing shall be applied to produce a paper to paper and metal
to metal lap at ends and sides of adjacent sheets, whether full sheets
or less than full sheets are used:

1. Backing shall be lapped 50 mm (2 inches) for bot h horizontal and
vertical laps.

2. Horizontal laps shall be ship lap fashion to con duct water to the
outside and over flashing or waterproofing.

E. Metal plastering bases shall not be continuous t hrough expansion and
control joints, but shall be stopped at each side.

F. Attach metal lath directly to masonry and concre te with hardened nails,
power actuated drive pins or other approved fastene rs. Fasteners shall
be located at the dimples or crimps only.

G. Wood plugs are not acceptable.

3.3 I NSTALLI NG PLASTERI NG ACCESSORI ES

A. Install accessories in accordance with ASTM C841 , except as otherwise
specified.

1. Set plastering accessories plumb, level and true to line, neatly
mitered at corners and intersections, and securely attach to
supporting surfaces as specified for metal lath.

2. Install in one piece, within the limits of the | ongest commercially
available lengths.

B. Corner Beads: Install at all vertical and horizo ntal external plaster
corners, as required to establish grounds, and wher e shown.

C. Strip Lath:

1. Install metal lath strips centered over joints b etween dissimilar
materials, such as hollow tile, brick, concrete mas onry units,
concrete, and joints with metal lath on framing or furring, where
both such surfaces are required to be plastered and are in contact
with each other in same plane, except where expansi on joints and
casing beads are required.

2. Wire tie or fasten strip lath to base along both edges at not over

150 mm (six inches) on centers.
D. Casing Beads:

092400-4
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1. Install casing beads where shown and at followin g locations where
plaster terminates to provide finish trim.

2. Where plaster terminates against non-plastered s urfaces such as
masonry, concrete, and wood.

3. Where plaster terminates against trim of steel f rames and trim of
other materials and equipment, except where trim ov erlaps plaster.

4. Around perimeter of openings except where edge i s covered by flanges.
Locate to conform to dimensions shown on shop drawi ngs.

5. Where plaster for new walls or furring (vertical or horizontal)
terminates against existing construction.

6. Both sides of expansion and control joints unles s shown otherwise.

7. Install casing bead at perimeter angles between walls and ceilings so
as to provide floating angle (unrestrained) constru ction in
accordance with ASTM C841.

E. Cornerites:

1. Install at interior corners of walls, partitions , and other vertical
surfaces to be plastered, except where metal lath i s carried around
angle.

2. Fasten only as necessary to retain position duri ng plastering.

3. Omit cornerites at junction of new plastered wal Is with existing
plastered walls at locations where casing beads are specified.

F. Control Joints:

1. Where control joints are placed parallel to fram ing members, install
joints within 100 mm (four inches) of the framing m ember.

2. Install control joints only to the edges of abut ting sheets of lath
so that the lath is not continuous or tied across t he joint.

3. Joints shall extend the full width and height of the wall or length
of soffit/ceiling plaster membrane.

3.4 SURFACE PREPARATI ON OF SCLI D BASES
A. Surfaces that are to receive plaster shall be pr epared and conditioned
in accordance with ASTM C926, except as otherwise s pecified.
B.
3.5 PORTLAND CEMENT BASED PLASTER
A. Provide portland cement based plaster where ceme nt plaster (stucco) is
shown and specified, and as follows:

1. Three coat work shall be used over all metal pla stering bases, with
or without solid backing.

2. Two coat work may only be used over solid bases meeting the
requirements of Paragraph, SURFACE PREPARATION OF S OLID BASES.

B. Proportion, mix and apply plaster in accordance with ASTM C926, except

as otherwise specified.
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1. Use air entrained plaster for all exterior work.
2. Use coloring pigments for finish coat when integ ral color other than
white is specified.
3. Use white cement with white sand when white fini sh coat is specified.
4. Factory prepared finish coat: Add water, mix, an d apply as specified
by manufacturer.
5. Color:
a. Color of finish coat shall be natural cement col or when painted or
other coating is specified.
b. Other colors as specified in Section 09 06 00, S CHEDULE FOR
FINISHES.
6. Finish coat shall have finsh texture as indicat ed.

---END---

092400-6



VA Parking Structure Expand Building 32 - VA Projec

SECTI ON 09 30 13
CERAM C/ PORCELAI N TI LI NG

SPEC WRI TER NOTES:

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies ceramic, tile, waterproofing
isolation membranes,.
1.2 RELATED WORK
A. Sealing of joints where specified: Section 07 92
B. Color, texture and pattern of field tile and tri
tile, and color of grout specified: Section 09 06 0
FINISHES.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Samples:
1.. Porcelain tile, each type, color, patterns and
2. Wall (or wainscot) tile, each color, size and pa
C. Product Data:
1. Ceramic and porcelain tile, marked to show each
shape required.
2. Latex-Portland cement mortar and grout.
3. Waterproofing isolation membrane.
D. Certification:
1. Master grade, ANSI A137.1.
2. Manufacturer's certificates indicating that the
comply with specification requirements:
h. Latex-Portland cement mortar and grout.
i. Leveling compound.
k. Waterproof isolation membrane.
1.4 DELI VERY AND STORAGE
A. Deliver materials in containers with labels legi
grade-seals unbroken.

B. Store material to prevent damage or contaminatio

093013-1
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1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp
extent referenced. Publications are referenced in t
designation only.
B. American National Standards Institute (ANSI):
A108.1A-11.............. Installation of Ceramic Til

t # 495.305, MGA 14.035

11-15-16

ecification to the

ext by basic

e in the Wet-Set

Method with Portland Cement Mortar

A108.1B-11.............. Installation of Ceramic Til

e on a Cured

Portland Cement Mortar Setting Bed with dry-Set

or latex-Portland Cement Mortar

A108.1C-11.............. Contractors Option; Install

ation of Ceramic

Tile in the Wet-Set method with Portland Cement
Mortar or Installation of Ceramic Tile on a

Cured Portland Cement Mortar Setting Bed with

Dry-Set or Latex-Portland Cement Mortar

Al137.1-12............... Ceramic Tile
C. American Society For Testing And Materials (ASTM):
A185-07....cccceveeennnne Steel Welded Wire Fabric, P
Reinforcing
C109/C109M-11........... Standard Test Method for Co

lain, for Concrete

mpressive Strength

of Hydraulic Cement Mortars (Using 2 inch. or

[50-mm] Cube Specimens)

C241-09......ccon.... Abrasion Resistance of Ston
Traffic
C348-08................. Standard Test Method for Fl

Hydraulic-Cement Mortars

C627-10......cccuue Evaluating Ceramic Floor Ti

e Subjected to Foot

exural Strength of

le Installation

Systems Using the Robinson-Type Floor Tester

C954-11........uu...... Steel Drill Screws for the

Application of

Gypsum Board on Metal Plaster Base to Steel
Studs from 0.033 in (0.84 mm) to 0.112 in (2.84

mm) in thickness
C979-10......ccccuue Pigments for Integrally Col
C1002-07....cccvvvvnnes Steel Self-Piercing Tapping

ored Concrete
Screws for the

Application of Panel Products

C1027-09.........uuueee Determining “Visible Abrasi
Glazed Ceramic Tile”

093013-2
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C1127-09.......cuuveee Standard Guide for Use of H igh Solids Content,
Cold Liquid-Applied Elastomeric Waterproofing
Membrane with an Integral Wearing Surface
C1178/C1178M-11......... Standard Specification for Coated Glass Mat

Water-Resistant Gypsum Backing Panel

C1325-08................ Non-Asbestos Fiber-Mat Rein forced Cementitious
Backer Units
D4397-10.....ccccce..... Standard Specification for Polyethylene

Sheeting for Construction, Industrial and

Agricultural Applications
D5109-99(R2004)......... Standard Test Methods for C

opper-Clad

Thermosetting Laminates for Printed Wiring

Boards
D. Marble Institute of America (MIA): Design Manual
E. Tile Council of America, Inc. (TCA):
2007.....ccoeeeeenns Handbook for Ceramic Tile |
PART 2 - PRODUCTS
2.1 TILE
A. Comply with ANSI A137.1, Standard Grade, except

1. Inspection procedures listed under the Appendix

2. Slip Resistant Tile for Floors:

a. Coefficient of friction, when tested in accordan
A137.1, required for level of performance:

1) Equal to or greater than 0.42 for interior tile
wet.

3. Factory Blending: For tile with color variations
selected during sample submittals blend tile in the
package so tile units taken from one package show t
colors as those taken from other packages and match
samples.

4. Factory-Applied Temporary Protective Coating:

a. Protect exposed face surfaces (top surface) of t
adherence of mortar and grout by pre-coating with a
film of petroleum paraffin wax, applied hot.

b. Do not coat unexposed tile surfaces.

c. Pre-wax tiles set or grouted with latex modified

B. Glazed Wall Tile: Cushion edges, glazing, as spe

00, SCHEDULE FOR FINISHES.

093013-3
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C. Porcelain Paver Tile: Nominal 8 mm (5/16 inch) t
edges. Porcelain tile produced by the dust pressed
of approximately 50% feldspar; the remaining 50% sh
various high-quality light firing ball clays yieldi
water absorption rate of 0.5% or less and a breakin
between 390 to 400 pounds.

D. Trim Shapes:
1. Conform to applicable requirements of adjoining

t# 495.305, MGA 14.035
11-15-16
hick, with cushion
method shall be made
all be made up of
ng a tile with a

g strength of

floor and wall tile.

2. Use trim shapes sizes conforming to size of adjo ining field wall
tile including existing spaces unless detailed or s pecified
otherwise in Section 09 06 00, SCHEDULE FOR FINISHE S.

4. Internal and External Corners:
a. Square internal and external corner joints are n
b. External corners including edges: Use bullnose s
c. Internal corners: Use cove shapes.
d. Base to floor internal corners: Use special shap
integral cove vertical and horizontal joint.
e. Base to floor external corners: Use special shap
bullnose vertical edge with integral cove horizonta
stop at bottom of openings having bullnose return t
f. Wall top edge internal corners: Use special shap
integral cove vertical joint with bullnose top edge
g. Wall top edge external corners: Use special shap
bullnose vertical and horizontal joint edge.
2.6 SETTI NG MATERI ALS OR BOND COATS
A. Conform to TCA Handbook for Ceramic Tile Install
B. Portland Cement Mortar: ANSI A108.1.
C. Latex-Portland Cement Mortar: ANSI A108.1.
1. For wall applications, provide non-sagging, late
mortar complying with ANSI A108.1.
2. Prepackaged Dry-Mortar Mix: Factory-prepared mix
cement; dry, redispersible, ethylene vinyl acetate
other ingredients to which only water needs to be a
site.
H. Waterproofing Isolation Membrane:
1. Sheet System TCA F121-02.
2. Optional System to elastomeric waterproof membra
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3. Composite sheet consisting of ASTM D5109, Type |
Chlorinated Polyethylene (CM) sheet reinforced on b
non-woven polyester fiber.

4. Designed for use in wet areas as an isolation an
waterproofing membranes for thin-set bonding of she
and thin-set bonding of ceramic and porcelain tile
sheet. Suited for both horizontal and vertical appl

5. Conform to the following additional physical pro

t # 495.305, MGA 14.035
11-15-16
I, Grade |
oth sides with a

d positive
et to substrate
or marble to
ications.

perties:

temperature-37
degrees C (-25

Property Units Results Test Method
Hardness Points 70P-80 AS[TM D2240 (10
Shore A Second Reading)
Shrinkage Percent 5 maximum ASTIM D1204
Brittleness No crack remains ASTM D2497 13 mm
flexible at (1/2- inch)

Mandrel Bend

degrees F)
Retention of Percent of 80 Tensile ASTM D3045, 90
Properties original 80 Breaking degrees C (194
after Heat 80 Elonaation degrees F) for 168
Aging 9 hours

6. Manufacturer's standard sheet size with prefabri
inside and outside corners.
7. Sheet manufacturer’s solvent welding liquid or x
sealant.
2.7 GROUTI NG MATERI ALS
A. Coloring Pigments:
1. Pure mineral pigments, limeproof and nonfading,
C979.
2. Add coloring pigments to grout by the manufactur
3. Job colored grout is not acceptable.
4. Use is required in Commercial Portland Cement Gr
and Latex-Portland Cement Grout.
E. Latex-Portland Cement Grout: ANSI A108.1 color a
1. Unsanded grout mixture for joints 3.2 mm (1/8 in

2. Sanded grout mixture for joints 3.2 mm (1/8 inch

093013-5
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2.8 PATCH NG AND LEVELI NG COVPOUND

A. Portland cement base, polymer-modified, self-lev
manufactured specifically for resurfacing and level
Products containing gypsum are not acceptable.

B. Shall have minimum following physical properties
1. Compressive strength - 25 MPa (3500 psig) per AS
2. Flexural strength - 7 MPa (1000 psig) per ASTM C
3. Tensile strength - 600 psi per ANSI 118.7.

4. Density — 1.9.

C. Capable of being applied in layers up to 38 mm (
without fillers and up to 100 mm (four inches) thic
being brought to a feather edge, and being trowelle
finish.

D. Primers, fillers, and reinforcement as required
application and substrate condition.

E. Ready for use in 48 hours after application.

2.11 WATER
Clean, potable and free from salts and other injuri
mortar and grout materials.

2. 12 CLEANI NG COVPOUNDS

A. Specifically designed for cleaning masonry and ¢
not prevent bond of subsequent tile setting materia
patching and leveling compounds and elastomeric wat
and coat.

B. Materials containing acid or caustic material no

2.13 FLOOR MORTAR BED REI NFORCI NG
ASTM A185 welded wire fabric without backing, MW3
WO0.5).

PART 3 - EXECUTI ON

3.1 ENVI RONVENTAL REQUI REMENTS

A. Maintain ambient temperature of work areas at no
(60 degrees F), without interruption, for not less
installation and not less than three days after ins

B. Maintain higher temperatures for a longer period

by manufacturer's recommendation and ANSI Specifica

installation.

093013-6
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3.2 ALLOMBLE TOLERANCE
A. Variation in plane of sub-floor, including concr ete fills leveling

compounds and mortar beds:

1. Not more than 1 in 500 (1/4 inch in 10 feet) fro m required elevation
where Portland cement mortar setting bed is used.

2. Not more than 1 in 1000 (1/8 inch in 10 feet) wh ere dry-set Portland
cement, and latex-Portland cement mortar setting be ds and chemical-
resistant bond coats are used.

B. Variation in Plane of Wall Surfaces:

1. Not more than 1 in 400 (1/4 inch in eight feet) from required plane
where Portland cement mortar setting bed is used.

2. Not more than 1 in 800 (1/8 inch in eight feet) where dry-set or
latex-Portland cement mortar or organic adhesive se tting materials
is used.

3. 3 SURFACE PREPARATI ON
A. Cleaning New Concrete or Masonry:

1. Chip out loose material, clean off all oil, grea se dirt, adhesives,
curing compounds, and other deterrents to bonding b y mechanical
method, or by using products specifically designed for cleaning
concrete and masonry.

2. Use self-contained power blast cleaning systems to remove curing
compounds and steel trowel finish from concrete sla bs where ceramic
tile will be installed directly on concrete surface with thin-set
materials.

3. Steam cleaning or the use of acids and solvents for cleaning will
not be permitted.

B. Patching and Leveling:

1. Mix and apply patching and leveling compound in accordance with
manufacturer's instructions.

2. Fill holes and cracks and align concrete floors that are out of
required plane with patching and leveling compound.

a. Thickness of compound as required to bring finis h tile system to
elevation shown.
b. Float finish.
c. At substrate expansion, isolation, and other mov ing joints, allow
joint of same width to continue through underlaymen t.
3. Apply patching and leveling compound to concrete and masonry wall

surfaces that are out of required plane.

093013-7
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4. Apply leveling coats of material compatible with
tile setting material to wall surfaces, other than
masonry that are out of required plane.

E. Cleavage Membrane:

1. Install polythene sheet as cleavage membrane in

waterproof membrane is not scheduled or indicated.

2. Turn up at edge of depressed floor slab to top o
F. Walls:

1. Apply patching and leveling compound to concrete
surfaces that are out of required plane.

2. Apply leveling coats of material compatible with
tile setting material to wall surfaces, other than
masonry that are out of required plane.

3.4 CEMENTI TI QUS BACKER UNI TS

A. Remove polyethylene wrapping from cementitious b
separate to allow for air circulation. Allow moistu
units to dry down to a maximum of 35 percent before
treatment and tile.

B. Install in accordance with ANSI A108.1 except as

C. Install units horizontally or vertically to mini
joints over framing members. Units with rounded edg
edge away from studs to form a V joint for joint tr

D. Secure cementitious backer units to each framing
spaced not more than 200 mm (eight inches) on cente

than 13 mm (1/2 inch) from the edge of the backer u

recommended by backer unit manufacturer. Install sc

screw heads are flush with the surface of the backe

E. Where backer unit joins shower pans or waterproo
over turned up waterproof system. Install fasteners
one-inch of turned up waterproof systems.

F. Do not install joint treatment for seven days af
cementitious backer unit.

G. Joint Treatment:

1. Fill horizontal and vertical joints and corners
cement mortar. Apply fiberglass tape over joints an
embed with same mortar.

2. Leave 6 mm (1/4 inch) space for sealant at lips
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3.8 CERAM C TI LE - GENERAL
A. Comply with ANSI A108 series of tile installatio

"Specifications for Installation of Ceramic Tile" a

of installation.
B. Comply with TCA Installation Guidelines:
C. Installing Mortar Beds for Floors:

1. Install mortar bed to not damage cleavage or wat
mm (1-1/2 inch) minimum thickness.

2. Install floor mortar bed reinforcing centered in

3. Screed finish to level plane or slope to drains
finish.

4. For thin set systems cure mortar bed not less th
not use curing compounds or coatings.

5. For tile set with Portland cement paste over pla
coordinate to set tile before mortar bed sets.

D. Setting Beds or Bond Coats:

1. Where recessed or depressed floor slabs are fill
cement mortar bed, set ceramic mosaic floor tile in
cement paste over plastic mortar bed or latex-Portl
over cured mortar bed except as specified otherwise
TCA System F121-02 or F111-02.

4. Set floor tile in elastomeric bond coat over ela
ANSI 108. 13, TCA System F122 where scheduled.

5. Set wall tile installed over concrete or masonry
cement mortar, or latex-Portland cement mortar, ANS
System W211-02, W221-02 or W222-02.

6. Set wall tile installed over concrete backer boa
cement mortar, ANSI A108.1B.

7. Set trim shapes in same material specified for s
tile.

E. Workmanship:

1. Lay out tile work so that no tile less than one-
used. Make all cuts on the outer edge of the field.
work scheduled for existing spaces to the existing
specified otherwise.

2. Set tile firmly in place with finish surfaces in
tile flush with adjacent tile unless shown otherwis

3. Form intersections and returns accurately.
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4. Cut and drill tile neatly without marring surfac
5. Cut edges of tile abutting penetrations, finish,

a. Fit tile closely around electrical outlets, pipi
fittings, so that plates, escutcheons, collars and
overlap cut edge of tile.

b. Seal tile joints water tight as specified in Sec
JOINT SEALANTS, around electrical outlets, piping f
fittings before cover plates and escutcheons are se

6. Completed work shall be free from hollow soundin
cracked or defective tile.

7. Remove and reset tiles that are out of plane or

8. Floors:

a. Align finish surface of new tile work flush with
existing adjoining floor finish where shown.

b. In areas where floor drains occur, slope to drai

c. Shove and vibrate tiles over 200 mm (8 inches) s
full support of bond coat.

9. Walls:

a. Cover walls and partitions, including pilasters,
and freestanding columns from floor to ceiling, or
nominal wainscot heights shown with tile.

b. Finish reveals of openings with tile, except whe
materials are shown or specified.

c. At window openings, provide tile stools and reve
other finish materials are shown or specified.

d. Finish wall surfaces behind and at sides of case
equipment, except those units mounted in wall reces
tile as scheduled for room proper.

10.Joints:

a. Keep all joints in line, straight, level, perpen
even width unless shown otherwise.

b. Make joints 2 mm (1/16 inch) wide for glazed wal
tile work.

c. Make joints in quarry tile work not less than 6
more than 9 mm (3/8 inch) wide. Finish joints flush
of tile.

d. Make joints in Paver tile, porcelain type; maxim

inch) wide.
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11.Back Buttering: For installations indicated bel ow, obtain 100
percent mortar coverage by complying with applicabl e special
requirements for back buttering of tile in referenc ed ANSI A108

series of tile installation standards:

a. Tile wall installations in wet areas, including
enclosures, laundries and swimming pools.

b. Tile installed with chemical-resistant mortars a

c. Tile wall installations composed of tiles 200 by

showers, tub

nd grouts.
200 mm (8 by 8

inches or larger.
d. Exterior tile wall installations.

3.9 CERAM C TI LE | NSTALLED W TH PORTLAND CEMENT MORTAR
A. Mortar Mixes for Floor, Wall And Base Tile (incl uding Showers: ANSI
A108.1.except specified otherwise.

B. Installing Wall and Base Tile: ANSI A108.1, exce

C. Installing Floor Tile: ANSI A108.1, except as sp

pt specified otherwise.

ecified otherwise.

Slope mortar beds to floor drains a minimum of 1 in 100 (1/8 inch per
foot).

3.10 PORCELAIN TILE | NSTALLED W TH LATEX PORTLAND CEMENT BONDONG MORTAR

rtland cement

A108.1.Bonding

rer’s instructions.

Due to the denseness of porcelain tile use latex Po
bonding mortar that meets the requirements of ANSI
mortars shall be mixed in accordance with manufactu
Improper liquid ratios and dwell time before placem ent of bonding
mortar and tile shall affect bond.

3.11 THIN SET CERAM C AND PORCELAI N TI LE | NSTALLED W TH LATEX- PORTLAND CEMENT

MORTAR
A. Installation of Tile: ANSI A108.1, except as spe cified otherwise.

B. Slope tile work to drains not less than 1 in 100 (1/8 inch per foot).

3. 15 GROUTI NG
A. Grout Type and Location:
1. Grout for glazed wall and base tile, paver tile and unglazed mosaic
tile atex-Portland cement grout.
B. Workmanship:
1. Install and cure grout in accordance with the ap plicable standard.
3.16 MOVEMENT JO NTS
A. Prepare tile expansion, isolation, construction and contraction joints
for installation of sealant. Refer to Section 07 92 00, JOINT SEALANTS.

B. TCA details EJ 171-02.

093013-11
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C. At expansion joints, rake out joint full depth o f tile and setting bed
and mortar bed. Do not cut waterproof or isolation membrane.

3.17 CLEANI NG

A. Thoroughly sponge and wash tile. Polish glazed s urfaces with clean dry
cloths.

B. Methods and materials used shall not damage or i mpair appearance of
tile surfaces.

C. The use of acid or acid cleaners on glazed tile surfaces is prohibited.

D. Clean tile grouted with epoxy, furan and commerc ial Portland cement
grout and tile set in elastomeric bond coat as reco mmended by the
manufacturer of the grout and bond coat.

3.18 PROTECTI ON

A. Keep traffic off tile floor, until grout and set ting material is firmly
set and cured.

B. Where traffic occurs over tile floor, cover tile floor with not less
than 9 mm (3/8 inch) thick plywood, wood particle b oard, or hardboard
securely taped in place. Do not remove protective ¢ over until time for
final inspection. Clean tile of any tape, adhesive and stains.

3.19 TESTI NG FI Nl SH FLOOR
A. Test floors in accordance with ASTM C627 to show compliance with codes

1 through 10.
---END---

093013-12



VA Parking Structure Expand Building 32 - VA Projec t # 495.305, MGA 14.035

11-15-16

SECTI ON 09 65 13
RESI LI ENT BASE AND ACCESSORI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies the installation of resilie nt base.
1.2 RELATED WORK
A. Color and texture: Section 09 06 00, SCHEDULE FO R FINISHESS.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer's Literature and Data:
1. Description of each product.
2. Base material manufacturer's recommendations for adhesives.
3. Application and installation instructions.
C. Samples:
1. Base: 150 mm (6 inches) long, each type and col or.
2. Adhesive: Literature indicating each type.
1.4 DELI VERY
A. Deliver materials to the site in original sealed packages or containers,
clearly marked with the manufacturer's name or bran d, type and color,
production run number and date of manufacture.
B. Materials from containers which have been distor ted, damaged or opened
prior to installation will be rejected.
1.5 STORAGE
A. Store materials in weather tight and dry storage facility.
B. Protect material from damage by handling and con struction operations
before, during, and after installation.
1.6 APPLI CABLE PUBLI CATI ONS
A. The publication 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 ):
F1861-08................ Resilient Wall Base
PART 2 - PRODUCTS
2.1 CGENERAL
Use only products by the same manufacturer and fro m the same production
run.
2.2 RESI LI ENT BASE
A. ASTM F1861, 3 mm (1/8 inch) thick, 100 mm (4 inc hes) high,
Thermoplastics, Group 2-layered. Style B-cove.

096513-1
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B. Use only one type of base throughout.
2. 3 ADHESI VES

A. Use products recommended by the material manufac

of use.
B. Use low-VOC adhesive during installation. Water
VOC is preferred over solvent based adhesive.
PART 3 - EXECUTI ON
3.1 PROJECT CONDI Tl ONS

A. Maintain temperature of materials above 21
before installation.

B. Do not install materials until building is perma
construction is complete, dry, and cured.

3.2 | NSTALLATI ON REQUI REMENTS

A. The respective manufacturer's instructions for a
installation will be considered for use when approv
Engineer.

B. Submit proposed installation deviation from this
Resident Engineer indicating the differences in the
installation.

C. The Resident Engineer reserves the right to have
material installation removed to check for non-unif
spotty adhesive coverage.

3. 3 PREPARATI ON

A. Examine surfaces on which material is to be inst

B. Fill cracks, pits, and dents with leveling compo

C. Level to 3 mm (1/8 inch) maximum variations.

D. Do not use adhesive for leveling or filling.

E. Grind, sand, or cut away protrusions; grind high

F. Clean substrate area of oil, grease, dust, paint
substances.

G. Substrate area dry and cured. Perform manufactur
and moisture test.

3.4 BASE | NSTALLATI ON

A. Location:

1. Unless otherwise specified or shown, where base
2. Extend base scheduled for room into adjacent clo

around columns.
B. Application:
1. Apply adhesive uniformly with no bare spots.
2. Set base with joints aligned and butted to touch

096513-2
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3. Before starting installation, layout base materi al to provide the
minimum number of joints with no strip less than 60 0 mm (24 inches)
length.

a. Short pieces to save material will not be permit ted.
b. Locate joints as remote from corners as the mate rial lengths or
the wall configuration will permit.

C. Form corners and end stops as follows:

1. Score back of outside corner.

2. Score face of inside corner and notch cove.

D. Roll base for complete adhesion.

3.5 CLEANI NG AND PROTECTI ON

A. Clean all exposed surfaces of base and adjoining areas of adhesive
spatter before it sets.

B. Keep traffic off resilient material for at least 72 hours after
installation.

C. Clean and polish materials in the following orde r:

1. After two weeks, scrub resilient base with a min imum amount of water
and a mild detergent. Leave surfaces clean and fre e of detergent
residue. Polish resilient base to a gloss finish.

D. Immediately prior to acceptance, replace damaged materials and re-clean
resilient materials. Damaged materials are defined as having cuts,
gouges, scrapes or tears and not fully adhered.

---END---

096513-3
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SECTION 09 91 00
PAI NTI NG

PART 1- GENERAL
1.1 DESCRI PTI ON
A. Section specifies field painting.
B. Section specifies prime coats which may be appli
sections.
C. Painting includes shellacs, stains, varnishes, ¢
striping or markers and identity markings.
1.2 RELATED WORK
A. Type of Finish, Color, and Gloss Level of Finish
SCHEDULE FOR FINISHES.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.
B. Manufacturer's Literature and Data:
Before work is started, or sample panels are prepar
manufacturer's literature, the current Master Paint
"Approved Product List" indicating brand label, pro
code as of the date of contract award, will be used
compliance with the submittal requirements of this
Contractor may choose to use subsequent MPI "Approv
however, only one list may be used for the entire ¢
coating system is to be from a single manufacturer.
particular substrate must be from a single manufact
the MPI "Approved Product List" where applicable is
C. Sample Panels:
1. After painters' materials have been approved and
submit sample panels showing each type of finish an
2. Panels to show color: Composition board, 100 by
10 inch by 1/8 inch).
3. Attach labels to panel stating the following:
a. Federal Specification Number or manufacturers na
number of paints used.
b. Specification code number specified in Section 0
FOR FINISHES.
c. Product type and color.
d. Name of project.
5. Strips showing not less than 50 mm (2 inch) wide
and 100 mm (4 inch) wide strip of finish coat.

099100-1
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D. Sample of identity markers if used.
E. Manufacturers' Certificates indicating complianc
requirements:
1. Manufacturer's paint substituted for Federal Spe
or exceeds performance of paint specified.
1.4 DELI VERY AND STORAGE
A. Deliver materials to site in manufacturer's seal
show following:
1. Name of manufacturer.
2. Product type.
3. Batch number.
4. Instructions for use.
5. Safety precautions.
B. In addition to manufacturer's label, provide a |
following:
1. Federal Specification Number, where applicable,
2. Surface upon which material is to be applied.
3. If paint or other coating, state coat types; pri
C. Maintain space for storage, and handling of pain
equipment in a neat and orderly condition to preven
combustion from occurring or igniting adjacent item
D. Store materials at site at least 24 hours before
between 18 and 30 degrees C (65 and 85 degrees F).
1.5 MOCK- UP PANEL
A. Before starting application of water paint mixtu
specified to an area, not to exceed 9 m 2 (100 ft
Engineer.
B. Finish and texture approved by Resident Engineer
standard of quality for remainder of work.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp
referenced. Publications are referenced in the text
only.
B. American Conference of Governmental Industrial H
ACGIH TLV-BKLT-2012.....Threshold Limit Values (TLV

t # 495.305, MGA 14.035
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Exposure Indices (BEIs)
ACGIH TLV-DOC-2012...... Documentation of Threshold

Limit Values and

Biological Exposure Indices, (Seventh Edition)

C. American National Standards Institute (ANSI):
A13.1-07..cevveeenns Scheme for the Identificati

099100-2
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D. American Society for Testing and Materials (ASTM ):
D260-86.......... Boiled Linseed Oll
E. Commercial Iltem Description (CID):
A-A-1555................ Water Paint, Powder (Cement itious, White and
Colors) (WPC) (cancelled)
A-A-3120.......ccce..... Paint, For Swimming Pools ( RF) (cancelled)
F. Federal Specifications (Fed Spec):
TT-P-1411A.............. Paint, Copolymer-Resin, Cem entitious (For
Waterproofing Concrete and Masonry Walls) (CEP)
G. Master Painters Institute (MPI):
No. 1-12.....cccvvveeee Aluminum Paint (AP)
No. 4-12......cccc.e. Interior/ Exterior Latex Bl ock Filler
NO. 5-12.....cccvvvveee Exterior Alkyd Wood Primer
No. 7-12.....ccceenne Exterior Oil Wood Primer
No. 8-12......ccvvvveee Exterior Alkyd, Flat MPI GlI oss Level 1 (EO)
No. 9-12......ccvvveee Exterior Alkyd Enamel MPI G loss Level 6 (EO)
No. 10-12............... Exterior Latex, Flat (AE)
No. 11-12............... Exterior Latex, Semi-Gloss (AE)
No. 18-12............... Organic Zinc Rich Primer
No. 22-12........cc..... Aluminum Paint, High Heat ( up to 590% - 1100F)
(HR)
No. 26-12............... Cementitious Galvanized Met al Primer
No. 27-12......cuueu.... Exterior / Interior Alkyd F loor Enamel, Gloss (FE)
No. 31-12............... Polyurethane, Moisture Cure d, Clear Gloss (PV)
No. 36-12............... Knot Sealer
No. 43-12............... Interior Satin Latex, MPI G loss Level 4
No. 44-12............... Interior Low Sheen Latex, M Pl Gloss Level 2
No. 45-12............... Interior Primer Sealer
No. 46-12............... Interior Enamel Undercoat
No. 47-12............... Interior Alkyd, Semi-Gloss, MPI Gloss Level 5 (AK)
No. 48-12............... Interior Alkyd, Gloss, MPI Gloss Level 6 (AK)
No. 49-12............... Interior Alkyd, Flat, MPI G loss Level 1 (AK)
No. 50-12............... Interior Latex Primer Seale r
No. 51-12............... Interior Alkyd, Eggshell, M Pl Gloss Level 3
No. 52-12............... Interior Latex, MPI Gloss L evel 3 (LE)
No. 53-12........ce..... Interior Latex, Flat, MPI G loss Level 1 (LE)
No. 54-12............... Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)
No. 59-12............... Interior/Exterior Alkyd Por ch & Floor Enamel, Low
Gloss (FE)
No. 60-12............... Interior/Exterior Latex Por ch & Floor Paint, Low
Gloss
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No.

No.

No.

No.
No.
No.
No.
No.
No.
No.
No.

No

No.
No.
No.
No.
No.
No.

No.

No.
No.

66-12............... Interior Alkyd Fire Retarda
Approved) (FC)
67-12...c.cc.nee. Interior Latex Fire Retarda
Approved) (FR)
68-12............... Interior/ Exterior Latex Po
Gloss
71-12............... Polyurethane, Moisture Cure
74-12............... Interior Alkyd Varnish, Sem
77-12............... Epoxy Cold Cured, Gloss (EC
79-12............... Marine Alkyd Metal Primer
90-12.....cceee.e Interior Wood Stain, Semi-T
91-12....ueeeens Wood Filler Paste
94-12.....ccue..... Exterior Alkyd, Semi-Gloss
95-12...cueeeeeee Fast Drying Metal Primer
. 98-12..., High Build Epoxy Coating
101-12.............. Epoxy Anti-Corrosive Metal
108-12.............. High Build Epoxy Coating, L
114-12.............. Interior Latex, Gloss (LE)
119-12.............. Exterior Latex, High Gloss
135-12.............. Non-Cementitious Galvanized
138-12.............. Interior High Performance L
(LF)
139-12.............. Interior High Performance L
(LL)
140-12.............. Interior High Performance L
141-12.............. Interior High Performance L
Level 5

H. Steel Structures Painting Council (SSPC):
SSPC SP 1-04 (R2004)....Solvent Cleaning
SSPC SP 2-04 (R2004)....Hand Tool Cleaning
SSPC SP 3-04 (R2004)....Power Tool Cleaning

PART 2 -

PRODUCTS

2.1 MATERI ALS
A. Cementitious Paint (CEP): TT-P-1411A [Paint, Cop
(CEP)], Type 1 for exterior use, Type Il for interi
B. Wood Sealer: MPI 31 (gloss) or MPI 71 (flat) thi

recommended by manufacturer at rate of about one pa

parts of varnish.
C. Plastic Tape:
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1. Pigmented vinyl plastic film in colors as specif ied in Section 09 06
00, SCHEDULE FOR FINISHES or specified.
2. Pressure sensitive adhesive back.
3. Widths as shown.
D. Identity markers options:
1. Pressure sensitive vinyl markers.
2. Snap-on caoil plastic markers.
E. Aluminum Paint (AP): MPI 1.
F. Interior/Exterior Latex Block Filler: MPI 4.
G. Exterior Alkyd Wood Primer: MPI 5.
H. Exterior Oil Wood Primer: MPI1 7.
I. Exterior Alkyd, Flat (EO): MPI 8.
J. Exterior Alkyd Enamel (EO): MPI 9.
K. Exterior Latex, Flat (AE): MPI 10.
L. Exterior Latex, Semi-Gloss (AE): MPI 11.
M. Organic Zinc rich Coating (HR): MPI 22,
N. High Heat Resistant Coating (HR): MPI 22.
O. Cementitious Galvanized Metal Primer: MPI 26.
P. Exterior/ interior Alkyd Floor Enamel, Gloss (FE ): MPI 27.
Q. Knot Sealer: MPI 36.
R. Interior Satin Latex: MPI 43.
S. Interior Low Sheen Latex: MPI 44.
T. Interior Primer Sealer: MPI 45.
U. Interior Enamel Undercoat: MPI 47.
V. Interior Alkyd, Semi-Gloss (AK): MPI 47,
W. Interior Alkyd, Gloss (AK): MPI 49.
X. Interior Latex Primer Sealer: MPI 50.
Y. Interior Alkyd, Eggshell: MPI 51
Z. Interior Latex, MPI Gloss Level 3 (LE): MPI 52.
AA. Interior Latex, Flat, MPI Gloss Level 1 (LE): M PI 53.
BB. Interior Latex, Semi-Gloss, MPI Gloss Level 5 ( LE): MPI 54,
DD. Interior / Exterior Alkyd Porch & Floor Enamel, Low Gloss (FE): MPI 59.
EE. Interior/ Exterior Latex Porch & Floor Paint, L ow Gloss: MPI 60.
FF. Interior Alkyd Fire Retardant, Clear Top-Coat ( ULC Approved) (FC): MPI 66.
GG. Interior Latex Fire Retardant, Top-Coat (ULC Ap proved) (FR): MPI 67.
HH. Interior/ Exterior Latex Porch & Floor Paint, g loss: MPI 68.
II. Epoxy Cold Cured, Gloss (EC): MPI 77.
JJ. Marine Alkyd Metal primer: MPI 79.
KK. Interior Wood Stain, Semi-Transparent (WS): MPI 90.
LL.Wood Filler Paste: MPI 91.
MM. Exterior Alkyd, Semi-Gloss (EO): MPI 94,

099100-5



VA Parking Structure Expand Building 32 - VA Projec

NN. Fast Drying Metal Primer: MPI 95.
0OO0. High Build Epoxy Coating: MPI 98.

PP.Epoxy Anti-Corrosive Metal Primer: MPI 101.

QQ. High Build Epoxy Marine Coating (EC): MPI 108.
RR. Interior latex, Gloss (LE) and (LG): MPI 114.

SS. Exterior Latex, High Gloss (acrylic) (AE): MPI
TT.Waterborne Galvanized Primer: MP| 134.

UU. Non-Cementitious Galvanized Primer: MPI 135.
VV.Interior High Performance Latex, MPI Gloss Leve
WW. Interior High Performance Latex, MPI Gloss Leve
XX. Interior High Performance Latex, MPI Gloss Leve
YY.Interior High Performance Latex (SG), MPI Gloss

2.2 PAI NT PROPERTI ES

A. Use ready-mixed (including colors), except two ¢

polyurethanes, polyesters, paints having metallic p

separately and paints requiring specified additives
B. Where no requirements are given in the reference

primers, use primers with pigment and vehicle, comp
and finish coats specified.
2.3 REGULATORY REQUI REMENTS/ QUALI TY ASSURANCE

A. Paint materials shall conform to the restriction

Environmental and Toxic Control jurisdiction.

1. Volatile Organic Compounds (VOC): VOC content of
not exceed 10g/I for interior latex paints/primers
exterior latex paints and primers.

2. Lead-Base Paint:

a. Comply with Section 410 of the Lead-Based Paint
Act, as amended, and with implementing regulations
Secretary of Housing and Urban Development.

b. Regulations concerning prohibition against use o
in federal and federally assisted construction, or
residential structures are set forth in Subpart F,
Federal Regulations, Department of Housing and Urba

c. For lead-paint removal, see Section 02 83 33.13,
REMOVAL AND DISPOSAL.

3. Asbestos: Materials shall not contain asbestos.

4. Chromate, Cadmium, Mercury, and Silica: Material
zinc-chromate, strontium-chromate, Cadmium, mercury

compounds or free crystalline silica.

5. Human Carcinogens: Materials shall not contain a
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6. Use high performance acrylic paints in place of
possible.

7. VOC content for solvent-based paints shall not e
not be formulated with more than one percent aromat
weight.

PART 3 - EXECUTI ON
3.1 JOB CONDI TI ONS
A. Safety: Observe required safety regulations and

instructions for storage, handling and application

1. Take necessary precautions to protect personnel
hazards due to falls, injuries, toxic fumes, fire,
harm.

2. Deposit soiled cleaning rags and waste materials
approved for that purpose. Dispose of such items of
each days work.

B. Atmospheric and Surface Conditions:

1. Do not apply coating when air or substrate condi
a. Less than 3 degrees C (5 degrees F) above dew po
b. Below 10 degrees C (50 degrees F) or over 35 deg

F), unless specifically pre-approved by the Contrac
the product manufacturer. Under no circumstances sh
conditions exceed manufacturer recommendations.

2. Maintain interior temperatures until paint dries

3. Do no exterior painting when it is windy and dus

4. Do not paint in direct sunlight or on surfaces t
warm.

5. Apply only on clean, dry and frost free surfaces
a. Apply water thinned acrylic and cementitious pai

wet) surfaces where allowed by manufacturer's print
b. Dampened with a fine mist of water on hot dry da
masonry surfaces to which water thinned acrylic and
paints are applied to prevent excessive suction and
3. 2 SURFACE PREPARATI ON
A. Method of surface preparation is optional, provi
painting produce solid even color and texture speci

B. General:

1. Remove prefinished items not to be painted such
escutcheon plates, hardware, trim, and similar item
after paint is dried.
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2. Remove items for reinstallation and complete pai nting of such items and
adjacent areas when item or adjacent surface is not accessible or
finish is different.

3. See other sections of specifications for specifi ed surface conditions
and prime coat.

4. Clean surfaces for painting with materials and m ethods 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.

D. Ferrous Metals:

1. Remove oil, grease, soil, drawing and cutting co mpounds, flux and other
detrimental foreign matter in accordance with SSPC- SP 1 (Solvent
Cleaning).

2. Remove loose mill scale, rust, and paint, by han d or power tool
cleaning, as defined in SSPC-SP 2 (Hand Tool Cleani ng) and SSPC-SP 3
(Power Tool Cleaning). Exception: where high temper ature aluminum paint
is used, prepare surface in accordance with paint m anufacturer's
instructions.

3. Fill dents, holes and similar voids and depressi ons in flat exposed
surfaces of hollow steel doors and frames, access p anels, roll-up steel
doors and similar items specified to have semi-glos s or gloss finish
with TT-F-322D (Filler, Two-Component Type, For Den ts, Small Holes and
Blow-Holes). Finish flush with adjacent surfaces.

a. This includes flat head countersunk screws used for permanent
anchors.

b. Do not fill screws of item intended for removal such as glazing
beads.

4. Spot prime abraded and damaged areas in shop pri me coat which expose
bare metal with same type of paint used for prime ¢ oat. Feather edge of
spot prime to produce smooth finish coat.

5. Spot prime abraded and damaged areas which expos e bare metal of factory
finished items with paint as recommended by manufac turer of item.

E. Zinc-Coated (Galvanized) Metal Surfaces Specifie d Painted:

1. Clean surfaces to remove grease, oil and other d eterrents to paint
adhesion in accordance with SSPC-SP 1 (Solvent Clea ning).

2. Spot coat abraded and damaged areas of zinc-coat ing which expose base
metal on hot-dip zinc-coated items with MPI 18 (Org anic Zinc Rich
Coating). Prime or spot prime with MPI 134 (Waterbo rne Galvanized
Primer) or MPI 135 (Non- Cementitious Galvanized Pr imer) depending on

finish coat compatibility.
F. Masonry, Concrete, Cement Board, Cement Plaster and Stucco:

099100-8
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1. Clean and remove dust, dirt, oil, grease efflore
agents, laitance, and other deterrents to paint adh

2. Use emulsion type cleaning agents to remove oil,
similar products. Use of solvents, acid, or steam

3. Remove loose mortar in masonry work.

4. Replace mortar and fill open joints, holes, crac

new mortar specified in Section 04 05 13, MASONRY M

fill weep holes. Finish to match adjacent surfaces.
5. Repair broken and spalled concrete edges with co
compound to match adjacent surfaces as specified in
Remove projections to level of adjacent surface by
methods.
3.3 PAINT PREPARATI ON
A. Thoroughly mix painting materials to ensure unif
dispersion of pigment and uniform composition.
B. Do not thin unless necessary for application and
for body and prime coats. Use materials and quantit
specified in manufacturer's printed instructions.
C. Remove paint skins, then strain paint through co
remove lumps and other particles.
D. Mix two component and two part paint and those r
a manner as to uniformly blend as specified in manu
instructions unless specified otherwise.
E. For tinting required to produce exact shades spe
recommended by the paint manufacturer.
3.4 APPLI CATI ON
A. Start of surface preparation or painting will be
of the surface as satisfactory for the application
B. Unless otherwise specified, apply paint in three
finish. When two coats applied to prime coat are th
applied over primer is body coat and second coat is
C. Apply each coat evenly and cover substrate compl
D. Allow not less than 48 hours between application
except as allowed by manufacturer's printed instruc
Resident Engineer.
E. Finish surfaces to show solid even color, free f
brushmarks, laps, holidays, or other defects.
F. Apply by brush, roller or spray, except as other
G. Do not spray paint in existing occupied spaces u
Engineer, except in spaces sealed from existing occ
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1. Apply painting materials specifically required b
applied by spraying.

2. In areas, where paint is applied by spray, mask
polyethylene, or similar air tight material with ed
continuously sealed including items specified in WO
motors, controls, telephone, and electrical equipme
sterilizes and other recessed equipment and similar

I. Do not paint in closed position operable items s
panels, window sashes, overhead doors, and similar
roll-up doors and shutters.
3.5 PRI ME PAI NTI NG
A. After surface preparation prime surfaces before

finish coats, except as otherwise specified.

B. Spot prime and apply body coat to damaged and ab
before applying succeeding coats.
C. Additional field applied prime coats over shop o

coats are not required except for exterior exposed

additional prime coat.

D. Prime rebates for stop and face glazing of wood,
steel.

F. Metals except boilers, incinerator stacks, and e
1. Steel and iron: MPI 79 (Marine Alkyd Metal Prime
2. Zinc-coated steel and iron: MPI 134 (Waterborne

I. Concrete Masonry Units except glazed or integral

units:

1. MPI 4 (Block Filler) on interior surfaces.

2. Prime exterior surface as specified for exterior

J. Cement Plaster or stucco, Concrete Masonry, and

Surfaces of Ceilings and Walls:

1. Use MPI 138 (Interior High Performance Latex, MP
MPI 139 (Interior High Performance Latex, MPI Gloss
140 (Interior High Performance latex, MPI Gloss Lev
(Interior High Performance Latex (SG) MPI Gloss Lev

3.6 EXTERI OR FI NI SHES
A. Apply following finish coats where specified in
FOR FINISHES.
B. Steel and Ferrous Metal:

1. Two coats of MPI 94 (Exterior Alkyd, Semi-Gloss

surfaces, except on surfaces over 94 degrees C (200
E. Concrete Masonry Units and Concrete:
1. General:
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a. Where specified in Section 09 06 00, SCHEDULE FO
b. Mix as specified in manufacturer's printed direc
c. Do not mix more paint at one time than can be us
after mixing. Discard paint that has started to set
d. Dampen warm surfaces above 24 degrees C (75 degr
mist of water before application of paint. Do not |
on surface.
e. Cure paint with a fine mist of water as specifie
printed instructions.
2. Use two coats of TT-P-1411 (Paint, Co-polymer-Re
(CEP)), unless specified otherwise.
3.7 I NTERI OR FI NI SHES
A. Apply following finish coats over prime coats in
specified in Section 09 06 00, SCHEDULE FOR FINISHE
B. Metal Work:
1. Apply to exposed surfaces.
2. Omit body and finish coats on surfaces concealed
except electrical conduit containing conductors ove
3. Ferrous Metal, Galvanized Metal, and Other Metal
a. Apply two coats of MPI 47 (Interior Alkyd, Semi-
specified otherwise.
b. Two coats of MPI 48 (Interior Alkyd Gloss (AK))
Alkyd, Eggshell (AK)).
c. One coat of MPI 46 (Interior Enamel Undercoat) p
47 (Interior Alkyd, Semi-Gloss (AK)) on exposed int
alkyd-amine enamel prime finished windows.
E. Masonry and Concrete Walls:
1. Over MPI 4 (Interior/Exterior Latex Block Filler
2. Two coats of MPI 138 (Interior High Performance
Level 2 (LF)). MPI 139 (Interior High Performance L
level 3 (LL)), MPI 140 (Interior High Performance L
4), MPI 141 (Interior High Performance Latex (SG) M
MPI 114 (Interior Latex, Gloss (LE) and (LG)).
3.8 REFI NI SHI NG EXI STI NG PAI NTED SURFACES
A. Clean, patch and repair existing surfaces as spe
preparation.
B. Remove and reinstall items as specified under su
C. Remove existing finishes or apply separation coa
compatible coatings from having contact.
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D. Patched or Replaced Areas in Surfaces and Compon
body coats as specified for new work to repaired ar
components.

E. Except where scheduled for complete painting app
surface to nearest break in plane, such as corner,

F. Refinish areas as specified for new work to matc
specified or scheduled otherwise.

G. Sand or dull glossy surfaces prior to painting.

H. Sand existing coatings to a feather edge so that
and existing finish will not show in finished work.

3.9 PAINT COLCR

A. Color and gloss of finish coats is specified in
FOR FINISHES.

B.. Coat Colors:

1. Color of priming coat: Lighter than body coat.

2. Color of body coat: Lighter than finish coat.

3. Color prime and body coats to not show through t
mask surface imperfections or contrasts.

t# 495.305, MGA 14.035
11-15-16
ents: Apply spot prime and
eas or replaced
ly finish coat over plane

reveal, or frame.
h adjoining work unless

transition between new

Section 09 06 00, SCHEDULE

he finish coat and to

3.10 MECHANI CAL AND ELECTRI CAL WORK FI ELD PAI NTI NG SCHEDULE

A. Field painting of mechanical and electrical cons
touching-up abraded shop prime coats, and applying
coats to materials and equipment if not factory fin
scheduled to be finished.

o]

. In spaces not scheduled to be finish painted in
FOR FINISHES paint as specified under paragraph H,

C. Paint various systems specified in Division 02 —
Division 21 — FIRE SUPPRESSION, Division 22 - PLUMB
ELECTRICAL.

. Paint after tests have been completed.

m O

. Omit prime coat from factory prime-coated items.
. Finish painting of mechanical and electrical equ
when located in interstitial spaces, above suspende
concealed areas such as pipe and electric closets,
tunnels, trenches, attics, roof spaces, shafts and
electrical conduit containing feeders 600 volts or
G. Omit field painting of items specified in paragr
Structural WORK NOT PAINTED.

H. Color:

1. Paint items having no color specified in Section
FINISHES to match surrounding surfaces.

T
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2. Paint colors as specified in Section 09 06 00, S CHEDULE FOR FINISHES
except for following:

a. White: Exterior unfinished surfaces of enameled plumbing fixtures.

Insulation coverings on breeching and uptake insid e boiler house,
drums and drum-heads, oil heaters, condensate tanks and condensate
piping.

b. Gray: Heating, ventilating, air conditioning an d refrigeration
equipment (except as required to match surrounding surfaces), and
water and sewage treatment equipment and sewage eje ction equipment.

c. Aluminum Color: Ferrous metal on outside of boil ers and in
connection with boiler settings including supportin g doors and door
frames and fuel oil burning equipment, and steam ge neration system
(bare piping, fittings, hangers, supports, valves, traps and
miscellaneous iron work in contact with pipe).

d. Federal Safety Red: Exposed fire protection pipi ng hydrants, post
indicators, electrical conducts containing fire ala rm control
wiring, and fire alarm equipment.

e. Federal Safety Orange: .Entire lengths of electr ical conduits
containing feeders 600 volts or more.

f. Color to match brickwork sheet metal covering on breeching outside
of exterior wall of boiler house.

I. Apply paint systems on properly prepared and pri med surface as follows:
1. Exterior Locations:

a. Apply two coats of MPI 8 (Exterior Alkyd, Flat ( EO)), MPI 94
(Exterior Alkyd, Semi-gloss (EQO)), MPI 9 (Exterior Alkyd Enamel
(EO)) to the following ferrous metal items:

Vent and exhaust pipes with temperatures under 94 d egrees C
(200 degrees F), roof drains, fire hydrants, post i ndicators, yard
hydrants, exposed piping and similar items.
3.11 BUI LDI NG AND STRUCTURAL WORK FI ELD PAI NTI NG
A. Painting and finishing of interior and exterior work except as specified
under paragraph 3.11 B.
1. Painting and finishing of new and existing work including colors and

gloss of finish selected is specified in Finish Sch edule, Section 09 06

00, SCHEDULE FOR FINISHES.

2. Painting of disturbed, damaged and repaired or p atched surfaces when
entire space is not scheduled for complete repainti ng or refinishing.

3. Painting of ferrous metal and galvanized metal.
5. Identity painting and safety painting.

B. Building and Structural Work not Painted:
1. Prefinished items:

099100-13
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a. Casework, doors, elevator entrances and cabs, me
covering, and similar items specified factory finis
sections.

b. Factory finished equipment and pre-engineered me
components such as metal roof and wall panels.

2. Finished surfaces:

a. Hardware except ferrous metal.

b. Anodized aluminum, stainless steel, chromium pla
brass, except as otherwise specified.

c. Signs, fixtures, and other similar items integra

3. Concealed surfaces:

a. Inside dumbwaiter, elevator and duct shafts, int
pipe basements, crawl spaces, pipe tunnels, above ¢
except as otherwise specified.

b. Inside walls or other spaces behind access doors

c. Surfaces concealed behind permanently installed
equipment.

4. Moving and operating parts:

a. Shafts, chains, gears, mechanical and electrical
linkages, and sprinkler heads, and sensing devices.

b. Tracks for overhead or coiling doors, shutters,

5. Labels:

a. Code required label, such as Underwriters Labora
Inchcape Testing Services, Inc., or Factory Mutual
Corporation.

b. Identification plates, instruction plates, perfo
nomenclature.

6. Galvanized metal:

a. Exterior chain link fence and gates, corrugated
gratings.

b. Gas Storage Racks.

c. Except where specifically specified to be painte

7. Metal safety treads and nosings.
8. Gaskets.
9. Concrete curbs, gutters, pavements, retaining wa
foundations walls and interior walls in pipe baseme
10. Face brick.
11. Structural steel encased in concrete, masonry,
12. Structural steel to receive sprayed-on fire pro
13. Ceilings, walls, columns in interstitial spaces
14. Ceilings, walls, and columns in pipe basements.
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15.Wood Shingles.
3.12 I DENTITY PAI NTI NG SCHEDULE
A. Identify designated service in accordance with A NSI A13.1, unless

specified otherwise, on exposed piping, piping abov e removable ceilings,

piping in accessible pipe spaces, interstitial spac es, and piping behind

access panels.

1. Legend may be identified using 2.1 G options or by stencil
applications.

2. Apply legends adjacent to changes in direction, on branches, where
pipes pass through walls or floors, adjacent to ope rating accessories
such as valves, regulators, strainers and cleanouts a minimum of 12 000
mm (40 feet) apart on straight runs of piping. Iden tification next to
plumbing fixtures is not required.

3. Locate Legends clearly visible from operating po sition.

4. Use arrow to indicate direction of flow.

5. Identify pipe contents with sufficient additiona | details such as
temperature, pressure, and contents to identify pos sible hazard. Insert
working pressure shown on drawings where asterisk a ppears for High,
Medium, and Low Pressure designations as follows:

a. High Pressure - 414 kPa (60 psig) and above.
b. Medium Pressure - 104 to 413 kPa (15 to 59 psig)
c. Low Pressure - 103 kPa (14 psig) and below.
d. Add Fuel oil grade numbers.
6. Legend name in full or in abbreviated form as fo llows:
COLOR OF COLOR OF COLOR OF LEGEND
PIPING EXPOSED PIPING BACKGROUND LETTERS BBREVIATI ONS
Sanitary Waste Green White San Waste
Sanitary Vent Green White San Vent
Storm Drainage Green White St Drain
Fire Protection Water
Standpipe Red White Stand

7. Electrical Conduits containing feeders over 600 volts, paint legends
using 50 mm (2 inch) high black numbers and letters , showing the
voltage class rating. Provide legends where conduit s pass through walls
and floors and at maximum 6100 mm (20 foot) interva Is in between. Use
labels with yellow background with black border and words Danger High

Voltage Class.
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3. 14 PROTECTI ON CLEAN UP, AND TOUCH UP

A. Protect work from paint droppings and spattering
cloths, removal of items or by other approved metho

B. Upon completion, clean paint from hardware, glas
items not required to be painted of paint drops or

C. Before final inspection, touch-up or refinished
solid even color and finish texture, free from defe
damaged or discolored.

---END---
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SECTION 10 14 00
SIGNAGE
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies interior signage for room
signs, code required signs, and temporary interior

B. This section also specifies parking and traffic

C. Installation of Government furnished dedication

1.2 RELATED WORK

A. Lighted EXIT signs for egress purposes are speci
ELECTRICAL.

B. Color Finish: Section 09 06 00, SCHEDULE FOR FIN

1.3 MANUFACTURER'S QUALIFICATIONS
Sign manufacturer shall provide evidence that they
presently manufactures signs similar to those speci
as one of their principal products.

1.4 SUBMITTALS

A. Submit in accordance with Section 01 33 00, SHOP
AND SAMPLES.

B. Samples: Sign panels with letters and symbols, e
One set of samples will be retained by Resident Eng
to Contractor.

1. Sign Panel, 200 mm x 250 mm (8 inches x 10 inche

2. Color samples of each color, 150 mm x 150 mm (6
Show anticipated range of color and texture.

3. Sample of typeface, arrow and symbols in a typic

C. Manufacturer's Literature:

1. Showing the methods and procedures proposed for
anchorage of the signage system to each surface typ

2. Manufacturer’s printed specifications, anchorage
installation and maintenance instructions.

D. Samples: Sign location plan, showing location, t
signs required.

E. Shop Drawings: Scaled for manufacture and fabric
Identify materials, show joints, welds, anchorage,
mounting and finishes.

F. Full size layout patterns for dimensional letter

1.5 DELIVERY AND STORAGE

A. Deliver materials to job in manufacturer's origi

with brand name marked thereon. Protect materials f

101400-1
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B. Package to prevent damage or deterioration durin g shipment, handling,

storage and installation. Maintain protective cove

good repair until removal is necessary.

C. Deliver signs only when the site and mounting se
installation work to proceed.

D. Store products in dry condition inside enclosed

1.6 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.

B. American Society for Testing and Materials (ASTM
B209-07........c..... Aluminum and Aluminum-Alloy
B221-08................. Aluminum and Aluminum-Alloy

Wire, Shapes, and tubes.

C. Federal Specifications (Fed Spec):
MIL-PRF-8184F........... Plastic Sheet, Acrylic, Mod
MIL-P-46144C............ Plastic Sheet, Polycarbonat

1.7 MINIMUM SIGN REQUIREMENTS

A. Permanent Rooms and Spaces:

1. Tactile and Braille Characters, raised minimum 0
Characters shall be accompanied by Grade 2 Braille.

2. Type Styles: Characters shall be uppercase, Helv
Helvetica Medium Condensed and Helvetica Regular.

3. Character Height: Minimum 16 mm (5/8 in) high, M

4. Symbols (Pictograms): Equivalent written descrip
directly below symbol, outside of symbol's backgrou
dimensions of symbol background shall be minimum 15

5. Finish and Contrast: Characters and background s
matte or other non-glare finish with adequate contr
background.

6. Mounting Location and Height: As shown. Mounted
the latch side of the door and to avoid door swing
objects.

B. Overhead Signs:

1. Type Styles: As shown. Characters shall have a w
and stroke width-to-height ratio to match existing.

2. Character Height: minimum 75 mm (3 in) high for
shown, for directional signs.

3. Finish and Contrast: Same as for signs of perman

4. Mounting Location and Height: As shown.
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1.8 COLORS AND FINISHES:

Section 09 06 00, SCHEDULE FOR FINSIHES.
PART 2 - PRODUCTS
2.1 GENERAL

A. Signs should match existing signs in size, graph

B. Signs of type, size and design shown on the draw

C. Signs complete with lettering, framing and relat
complete installation.

D. Provide graphics items as completed units produc
manufacturer, including necessary mounting accessor
fastenings.

E. Do not scale drawings for dimensions. Contractor
responsible for all dimensions and conditions shown
Resident Engineer to be notified of any discrepancy
directions or conditions, and/or of any changes req
construction details.

F. The Sign Contractor, by commencing work of this
responsibility, as part of his warranty of work, to
assemblies, components and parts shown or required
the section, comply with the Contract Documents. Th
further warrant: That all components, specified or
satisfactorily complete the installation are compat
and with conditions of installations.

2.2 PRODUCTS

A. Cast Acrylic Sheet: MIL-PRF-8184F; Type I, clas
glare optically clear. Matt finish water white clea
be acceptable.

B. Vinyl: 0.1 mm thick machine cut, having a pressu
and integral colors.

2.3 SIGN STANDARDS

A. Topography:

1. Type Style: Helvetica Medium and Helvetica Mediu
caps or all caps as indicated in Sign Message Sched

2. Arrow: See graphic standards in drawings.

3. Letter spacing: See graphic standards on drawing

4. Letter spacing: See graphic standards on drawing

5. All text, arrows, and symbols to be provided in
typefaces and letter spacing shown. Text shall be a
accurate reproduction of typeface(s) shown. Text sh
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are for layout purposes only; final text for signs is listed in Sign
Message Schedule.
B. Project Colors and Finishes: See Section 09 06 0
FINISHES.
2.4 SIGN TYPES

A. General:

0, SCHEDULE FOR

1. The interior sign system is comprised of sign ty
identified by a letter and number which identify a
of signs. An additional number identifies a specifi
within that family.

2. Signs to match existing.

. Sign Type Family 01
1. Material: 3/16 inch Acrylic.
2. All text and graphics are to be first surface si

MOUNTING: FOAM TAPE AND SILICONE.2.5 FABRICATIO

. Design components to allow for expansion and con
material temperature range of 56 °C (100 °F), witho
excessive opening of joints or over stressing of ad
fasteners.

. Form work to required shapes and sizes, with tru
angles. Provide necessary rebates, lugs and bracket
units. Use concealed fasteners whenever and whereve

. Shop fabricate so far as practicable. Joints fas
reinforcement, or welded where thickness or section

. Contact surfaces of connected members be true. A
be tight and practically unnoticeable, without use

. Signs shall have fine, even texture and be flat
miters sharp, arises unbroken, profiles accurate an
pattern. Plane surfaces be smooth flat and without
rack and twist. Maximum variation from plane of sur
0.3 mm (0.015 inches). Restore texture to filed or

. Level or straighten wrought work. Members shall
angles and smooth sulrfaces.

. Extruded members to be free from extrusion marks
corners sharp, curves true.

. Drill holes for bolts and screws. Conceal fasten
Exposed ends and edges mill smooth, with corners sl
joints exposed to weather to exclude water.

I. Finish hollow signs with matching material on al

and ends. Edge joints tightly mitered to give appea
material.
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J. All painted surfaces properly primed. Finish coa
complete coverage with no light or thin application
or primer to show. Finished surface smooth, free of
drips, bubbles, thickness variations, foreign matte
imperfections.

K. Movable parts, including hardware, are be cleane
operate as designed without binding of deformation
covers centered in opening or frame. All contact su
even without forcing or warping components.

L. Pre-assemble items in shop to greatest extent po

splicing and assembly. Disassemble units only as ne

and handling limitations. Clearly mark units for re
coordinated installation.

M. No signs are to be manufactured until final sign
location review has been completed by the Resident
to contractor.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Protect products against damage during field han
Protect adjacent existing and newly placed construc
finishes as necessary to prevent damage during inst

touch up any exposed fasteners and connecting hardw

and finish of surrounding surface.
B. Mount signs in proper alignment, level and plumb
location plan and the dimensions given on elevation

drawings. Where otherwise not dimensioned, signs sh

where best suited to provide a consistent appearanc
project. When exact position, angle, height or loca
contact Resident Engineer for clarification.

C. Contractor shall be responsible for all signs th
stolen while materials are on the job site and up u
and final acceptance of the job.

D. Remove or correct signs or installation work Res
determines as unsafe or as an unsafe condition.

E. At completion of sign installation, clean expose
and repair any adjoining surfaces and landscaping t
damaged as a result of installation of signs.

F. Locate signs as shown on the Sign Location Plans

G. Certain signs may be installed on glass. A blank
required to be placed on opposite side of glass exa
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being installed. This blank glass back up is to be
being installed.

H. Contractor will be responsible for verifying tha
location there are no utility lines that will be af
installation of signs. Any damage during installati
utilities will be the sole responsibility of the Co
and repair.

I. Furnish inserts and anchoring devices which must
other material for installation of signs. Provide s
templates, instructions and directions for installa
devices which may involve other trades.

---END - - -
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SECTI ON 10 44 13
FI RE EXTI NGUI SHER CABI NETS

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section covers surface mounted fire extinguis
1.2 RELATED WORK
A. Type of Finish, Color, and Gloss Level of Finish
00, SCHEDULE FOR FINISHES.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Manufacturer's Literature and Data: Fire extingu
installation instruction and rough opening required
1.4 APPLI CATI ON PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. American Society of Testing and Materials (ASTM)
D4802-10................ Poly (Methyl Methacrylate)
Sheet
PART 2 - PRODUCTS
2.1 FI RE EXTI NGUI SHER CABI NET
Surface mounted type with flat trim of size and de
2.2 FABRI CATI ON
A. Form body of cabinet from 0.9 mm (0.0359 inch) t
B. Fabricate door and trim from 1.2 mm (0.0478 inch
with all face joints fully welded and ground smooth

1. Glaze doors with 6 mm (1/4 inch) thick ASTM D480

sheet, Category B-1, Finish 1.
2. Design doors to open 180 degrees.
3. Provide continuous hinge, pull handle, and adjus
2.3 FINISH
A. Finish interior of cabinet body with baked-on se
B. Finish door, frame with manufacturer's standard
PART 3 - EXECUTI ON
A. Install fire extinguisher cabinets and secure in

manufacturer's instructions.

104413-1

her cabinets.

Coat: Section 09 06

DRAWINGS, PRODUCT
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B. Install cabinet so that bottom of cabinet is 914 mm (36 inches) above
finished floor.

---END---

1044 13-2
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SECTION 10 44 16
PORTABLE FIRE EXTINGUISHERS

PART 1 - GENERAL
1.1 DESCRIPTION

A

Portable Fire Extinguishers.

1.2 RELATED WORK

A.
B.
C.
D.

E.
F.
G.
H.

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.
Building Components for Attachment of Hangers: Section 05 36 00,
COMPOSITE METAL DECKING.

Section 05 50 00, METAL FABRICATIONS.

Section 07 84 00, FIRESTOPPING.

Section 09 91 00, PAINTING.

Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL
COMPONENTS

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. Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

4_ 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.

5. 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

10 44 16 - 1
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until the recommendations are received. Failure to furnish these
recommendations can be cause for rejection of the material.
C. Guaranty: In GENERAL CONDITIONS.
1.4 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

B. Manufacturer®s Literature and Data: Submit under the pertinent section
rather than under this section.

1. Equipment and materials identification.

2. Fire Extinguishers.

3. Accessories.

4_ Cabinets.

5. Wall Brackets.

C. Coordination Drawings: Provide detailed layout drawings. Provide details
of the following.

1. Fire Extinguishers.

2. Accessories.

3. Cabinets.

4_ Wall Brackets.

D. 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.

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 for Testing and Materials (ASTM):
E8l14. ... . ..., (2013a) Standard Test Method for Fire Tests of

Through-Penetration Fire Stops
C. National Fire Protection Association (NFPA):

1o e (2015; ERTA 2015) Fire Code

1 (2013) Standard for portable Fire Extinguishers

0 (2015: ERTA 2015) Life Safety Code

2 (2013) Standard for Safeguarding Construction,
Alteration, and Demolition Operations

385, i (2012) Standard for Tank Vehicles for Flammable

and Combustible Liquids

10 44 16 - 2
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S 1 (2015) Health Care Facilities Code
D. U.S. National Archives and Records Administration (NARA):
CFR 1910.106............ Flammable and Combustible Liquids
CFR 1910.157. .. ... ...... (2003) Portable Fire Extinguishers
E. Underwriters Laboratories (UL):
UL 299. .. .. iiiiiaaaa (2012) Dry Chemical Fire Extinguishers

PART 2 - PRODUCTS
2. 1 TYPES

A. Submit certificates that show fire extinguishers comply with local
codes and regulations.

B. Provide fire extinguishers conforming to NFPA 10. Provide quantity
and placement in compliance with the applicable sections of NFPA 1,
NFPA 101, NFPA 99, NFPA 241, NFPA 303, NFPA 385, NFPA 409, NFPA
418,29 CFR 1910.106 and 29 CFR 1910.157.

1. Provide dry chemical type fire extinguishers compliant with UL 299.

2. Submit manufacturer®s data for each type of Fire Extinguisher
required, detailing all related Cabinet, Wall Mounting and
Accessories information, complete with manufacturer®™s warranty with
inspection tag.

2.2 MATERIAL

A. Provide enameled steel extinguisher shell.
2.3 SIZE

10 Ib. dry chemical extinguishers with minimum UL rating of 4A:80B:C.
2.4 CABINETS

A. Submit iIn accordance with Section 10 44 13, Fire Extinguisher Cabinets
2.5 WALL BRACKETS

A. Provide wall-hook fire extinguisher wall brackets.

B. Provide wall bracket and accessories as approved.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Fire Extinguishers where indicated on the drawings. Verify exact
locations prior to installation.

B. Provide extinguishers which are fully charged and ready for operation
upon installation. Provide extinguishers complete with Manufacturer®s
Warranty with Inspection Tag attached.

C. Comply with the manufacturer®s recommendations for all installations.

D. 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

10 44 16 - 3
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and as approved by the Resident Engineer. Damaged or defective items
in the opinion of the Resident Engineer, shall be replaced.

2. Remove and replace damaged and unacceptable portions of completed
work with new work at no additional cost to the Government.

3. Submit replacement parts list indicating specified items replacement
part, replacement cost, and name, address and contact for replacement
parts distributor.

4. Clean all surfaces of the work, and adjacent surfaces which are
soiled as a result of the work. Remove from the site all
construction equipment, tools, surplus materials and rubbish
resulting from the work.

E. 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.

F. 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 INSTRUCTIONS TO VA PERSONNEL
Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00,
GENERAL REQUIREMENTS.
---END- - -

10 44 16 - 4
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SECTI ON 14 24 20
HYDRAULI C ELEVATOR EXTENSI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies hydraulic passenger eleva
meet current regulatory requirements and as indicat
B. Elevator work includes:
1. Operation and control systems.
2. Addition of entrance door frame and hall fixture
landing.
3. Equipment, machines, controls, systems and devic
safely operating the specified elevators at their r
capacity.
4. Materials and accessories as required to complet
extension.
1.2 RELATED WORK
A. Installing inserts, sleeves and anchors in concr
Concrete.

o]

. Division 4 Masonry: Installing inserts, sleeves

C. Hoist beams, steel framing, auxiliary support st

for supporting guide-rail brackets and steel angle
grouting hoistway entrance sills and frames, Divisi

w)

. Field painting unfinished and shop primed ferrou
Finishes.

T

. Heating and ventilating hoistways, Division 23:
G. Electrical service to elevators, emergency power
and auxiliary contacts, heat and smoke sensing devi
outlets and illumination in hoistway and pit, Divis
1.3 REGULATORY REQUI REMENTS
ASME/ANSI A17.1 — Elevator Safety Standard.
NFPA 70 - National Electric Code.
NFPA 80 - Standard for Fire Doors and Other Opening
Americans with Disabilities Act Accessibility Guide
. Uniform Federal Accessibility Standards
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.
B. Product Data: Signal fixture data.
1.4  WARRANTY
A. Submit all labor and materials furnished in conn

moow»

system and installation to terms of "Warranty of Co

142420-1
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of FAR clause 52.246-21. The one year Warranty shal
final inspection, completion of performance test, a
acceptance of the installation and shall concur wit
period of service.

B. During warranty period if a device is not functi

accordance with specification requirements, or if i
Contracting Officer's Technical Representative, exc
and attention must be employed to keep device opera
be removed and a new device meeting all requirement
as part of work until satisfactory operation of ins
obtained. Period of warranty shall start anew for s

of completion of each new installation performed, i

t # 495.305, MGA 14.035
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| commence after
nd upon full
h the guarantee

oning properly or in

n the opinion of the
essive maintenance
tional, device shall
s shall be installed
tallation is

uch parts from date
n accordance with

foregoing requirements.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp ecification to the
extent referenced. Publications are referenced in t ext by basic
designation only.
B. ASME/ANSI Al17.1 Safety Code for Elevators and Es
or as required by the local building code.
C. NFPA 70 National Electrical Code.
D. NFPA 80 Fire Doors and Windows.
E. Americans with Disabilities Act Accessibility Gu
PERFORVMANCE REQUI REMENTS

A. Fire-rated Entrance Assemblies: Opening protective

calators, latest edition

idelines (ADAAG).

assemblies including

frames, hardware, and operation shall comply with A
and NFPA 80. Provide entrance assembly units beari
hour label by a Nationally Recognized Testing Labor
in Canada).

Inspection and testing: Provide for all required i
permits and fees for elevator installation.

1. Arrange for inspections and make required tests.

2. Deliver to the Owner upon completion and accepta

STM E2074, UL10(B),
ng ClassBor11/2
atory (2 hour label

nspections, tests,

nce of elevator work.

PART 2 - PRODUCTS
2.1 HO STWAY EQUI PMENT

B. Wiring, Piping, and Qil: Provide all necessary hoistway wiring in

accordance with the National Electrical Code. All
compliant pipe and fittings shall be provided to co
to the jack unit. Provide proper grade oil as spec
manufacturer of the power unit.

142420-2
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C. Existing Components for Reuse: The following ex
salvaged and reused if suitable.

Platform: Reuse Existing

Sling: Reuse Existing

Guide Rails: Reuse Existing

Guide Shoes: Reuse Existing

Buffers: Reuse Existing

o vk wnN e

Jack: Reuse Existing After Verifying Future Travel
Existing Jack.
2.3 HO STWAY ENTRANCES
A Doors and Frames: Reuse Existing Entrance Doors
Brushed Stainless Steel, Series 316, at the New Top
B. Interlocks: Equip each hoistway entrance with a
interlock tested as required by code. Provide door
as required by code.
C. Door Hanger and Tracks: Reuse Existing, Add new
landing.
D. Hoistway Sills: Reuse Existing, Add new equipme
2.5 DOOR OPERATI ON
A. Door Operation: Provide a direct current motor

operator designed to operate the car and hoistway d

Door movements shall be electrically cushioned at b

and the door operating mechanism shall be arranged

in event of power failure. Doors shall automatical
arrives at the landing and automatically close afte
interval or when the car is dispatched to another |
microprocessor controlled motor-driven linear door
adjustable torque limits, also acceptable. AC cont
checks or other deviations are not acceptable.

1. No Un-Necessary Door Operation: The car door sh

car is stopping for a car or hall call, answering a
at the present position or selected as a dispatch ¢

2. Door Open Time Saver: If a car is stopping in r

assignment only (no coincident hall call), the curr
time is changed to a shorter field programmable tim
electronic door protection device is activated.

3. Double Door Operation: When a car stops at a la
up and down hall calls, no car calls, and no other
assignments, the car door opens to answer the hall
direction of the car's current travel. If an onwar
registered before the door closes to within 6 inche

142420-3
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the travel will reverse and the door will reopen to
call.

4. Nudging Operation: The doors shall remain open
electronic detector senses the presence of a passen
the door opening. If door closing is prevented for
programmable time, a buzzer will sound. When the o
removed, the door will begin to close at reduced sp
infra-red door protection system detects a person o
closing on nudging, the doors will stop and resume
the obstruction has been removed.

5. Limited Door Reversal: If the doors are closing
beam(s) is interrupted, the doors will reverse and
After the obstruction is cleared, the doors will b

6. Door Open Watchdog: If the doors are opening, b
after a field adjustable time, the doors will recyc
attempt to open six times to try and correct the fa

7. Door Close Watchdog: If the doors are closing,
close after a field adjustable time, the doors will
attempt to close six times to try and correct the f

8. Door Close Assist: When the doors have failed t
in the recycle mode, the door drive motor shall hav
applied to possibly overcome mechanical resistance
air pressure and allow the door to close.

B. Door Protection Devices: Provide a door protect
more microprocessor controlled infra-red light beam
project across the car opening detecting the presen
object. If door movement is obstructed, the doors
reopen.
2.8 HALL STATI ONS
A. Hall Stations, General: Provide buttons with illum
indicate that a call has been registered at that fl
direction. Provide 1 set of pushbutton risers.

1. Provide one pushbutton riser with faceplates hav
stainless steel finish and vandal resistant buttons

2. Phase 1 firefighter’'s service key switch, with i
incorporated into the hall station at the designate

B. Floor Identification Pads: Provide door jamb pad

pads shall comply with Americans with Disabilities

requirements.

D. Hall lanterns (Repurpose existing lanterns and p
existing at new landings): A hall lantern with adj
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be provided at each landing and located adjacent to
lanterns, when illuminated, shall indicate the elev
stop at the landing and in what direction the car i
When the car reaches a predetermined distance from
going to stop, the corresponding hall lantern shall
chime shall sound. The hall lantern shall remain i
car doors close in preparation for leaving the floo
the arrow shall be with LED’s. Faceplates shall ma
finish. Provide at all typical landings.

PART 3 - EXECUTI ON

3.1 PREPARATI ON

A. Examine work of other trades on which the work o
Report defects to the Resident Engineer in writing
work of this trade or equipment operation dimension
preparation of shop drawings.

B. Ensure that shafts and openings for moving equip
and in line, and that pit is to proper depth, water
with necessary access doors, ladder and guard.

C. Ensure that machine room is properly illuminated
and equipment, foundations, beams correctly located
and access stairs and door.

3.2 | NSTALLATI ON

A. Perform work with competent Certified Elevator M
skilled in this work and under the direct supervisi
Contractor’s experienced foreman.

3. 3 WORKMANSHI P AND PROTECTI ON

A. Installations shall be performed by Certified El
Apprentices to best possible industry standards. De
installation shall be mechanically and electrically
and equipment shall be new and without imperfection

B. Recesses, cutouts, slots, holes, patching, grout
accommodate installation of equipment shall be incl
Contractor's work. All new holes in concrete shall

C. Structural members shall not be cut or altered.
damaged or defaced shall be restored equal to origi

D. Finished work shall be straight, plumb, level, a
surfaces and lines. All machinery and equipment sh
against dirt, water, or mechanical injury. At fina
work shall be thoroughly cleaned and delivered in p
condition.
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E. Sleeves for conduit and other small holes shall
above concrete slabs.

F. Exposed gears, sprockets, and sheaves shall be g
contact in accordance with ASME A17.1 Section 2.10.

3.6 CLEANI NG

A. Clean machine room and equipment.

B. Perform hoistway clean down.

C. Prior to final acceptance, remove protective cov
ornamental surfaces. Clean and polish surfaces with
material.

3.7 PAINTI NG AND FI NI SHI NG

A. Hydraulic pump assembly shall be factory painted
standard finish and color.

B. Controllers, car frames and platforms, beams, ra
their machined surfaces, cams, brackets and all oth
metal items shall be painted one factory priming co

C. Upon completion of installation and prior to fin
equipment shall be thoroughly cleaned of grease, oi
and other debris. All equipment, except that otherw
architectural finish, shall then be given two coats
color, conforming to manufacturer's standard.

D. Stencil or apply decal floor designations not le
high on hoistway doors, fascias or walls within doo
required by ASME A17.1 Rule 2.29.2. The color of pa
contrast with the color of the surfaces to which it

E. Elevator pump units, controllers, main line shun
bolster channels, and cross heads of cars shall be
(4 in.) high numerals and letters located as direct
contrast with surrounding color and shall be stenci

G. Hoistway Entrances of Freight Elevators:

1. Metal surfaces of doors and frames shall receive
2. Finish painting, after installation, shall be on
approved color. For color, see Section 09 06 00, SC
FINISHES.
3.8 TESTS

A. Inspect workmanship, equipment furnished, and in
compliance with specification.

B. Full-Load Run Test: Elevators shall be tested fo
continuous run with full contract load in the car.
consist of the elevator stopping at all floors, in
travel, for not less than five or more than ten sec
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C. Speed Test: The actual speed of the elevator sha
directions of travel with full contract load and no
elevator. Speed shall be determined by certified ta
measured speed of the elevator with all loads in ei
be within five (5) percent of specified rated speed
shall be quiet and free from vibration and sway.

D Temperature Rise Test: The temperature rise of th
determined during the full load test run. Temperatu
by the use of thermometers. Under these conditions,
of the equipment shall not exceed 50 degrees Centig
temperature. Test shall start when all machine room
5 degrees Centigrade of the ambient temperature. Ot
runs on motors shall be performed as prescribed by
Electrical and Electronic Engineers.

E. Car Leveling Test: Elevator car leveling devices
accuracy of leveling at all floors with no load in
load in car in both directions of travel. Accuracy
be within plus or minus 3 mm (1/8 in.) of level wit
for which the stop has been initiated regardless of
direction of travel. The car leveling device shall
over travel as well as under travel and shall maint
within plus or minus 3 mm (1/8 in.) of level with t
regardless of change in load.

F. Insulation Resistance Test: The elevator's compl
be free from short circuits and ground faults and t
resistance of the system shall be determined by use
the discretion of the Elevator Inspector conducting

G. Safety Devices Tests: Safety devices shall be te
Al17.1 Section 8.10.

H. Overload Devices: Test all overload current prot
system at final inspection.

I. Limit Stops:

1. The position of the car when stopped by each of
stops with no load and with contract load in the ca
accurately measured.

2. Final position of the elevator relative to the t
shall be determined when the elevator has been stop
limits. The lower limit stop shall be made with con
elevator. Elevator shall be operated at inspection
tests. Normal limit stopping devices shall be inope
tests.
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J. Working Pressure: Verify working pressure of the
pressure gauge placed in the system line. Take read
full load in car.

K. Test automatic shut-off valve for proper operati

L. Setting of Car Door Contacts: The position of th
elevator may be started shall be measured. The dist
closure shall not exceed that required by ASME Al7.
made with the hoistway doors closed or the hoistway
inoperative.

M. Setting of Interlocks: The position of the hoist
elevator may be started shall be measured and shall
Al17.1 requirements.

N. Operating and Signal System: The elevator shall
operating devices provided and the operation signal
leveling shall function in accordance with requirem
Starting, stopping and leveling shall be smooth and
appreciable steps of acceleration or deceleration.

0. Performance of the Elevator supervisory system s
approved by the representative of the Resident Engi

P. Evidence of malfunction in any tested system or
occurs during the testing shall be corrected, repai
no additional cost to the Government, and the test

Q. If equipment fails test requirements and a re-in
the Contractor shall be responsible for the cost of
salaries, transportation expenses, and per-diem exp
representative of the Resident Engineer.

A. Furnish complete inspection and maintenance serv
installation for a period of one (1) year after com
acceptance of all the elevators in this specificati
Engineer. This maintenance service shall run concur
warranty. Maintenance work shall be performed by Ce

Mechanic and Apprentices employed and supervised by

providing guaranteed period of service on the eleva
specified herein.

B. This contract will cover full maintenance includ
service, inspections and servicing the elevators li
of elevator. The Elevator Contractor shall be requi
following:

1. Bi-weekly systematic examination of equipment.
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2. During each maintenance visit the Elevator Contr actor shall clean,
lubricate, adjust, repair and replace all parts as necessary to keep
the equipment in first class condition and proper w orking order.

3. Furnishing all lubricant, cleaning materials, pa rts and tools
necessary to perform the work required. Lubricants shall be only
those products recommended by the manufacturer of t he equipment.

4. As required, motors, controllers, selectors, lev eling devices,
operating devices, switches on cars and in hoistway s, hoistway doors
and car doors or gate operating device, interlock ¢ ontacts, guide
shoes, guide rails, car door sills, hangers for doo rs, car doors or
gates, and signal system shall be cleaned, lubricat ed and adjusted.

5. Guide rails and bottom of platforms shall be cle aned every three
months. Car tops and machine room floors shall be cleaned monthly.
Accumulated rubbish shall be removed from the pits monthly. A general
cleaning of the entire installation including all m achine room
equipment and hoistway equipment shall be accomplis hed quarterly.
Cleaning supplies and vacuum cleaner shall be furni shed by the
Contractor.

6. Maintain the performance standards set forth in this specification.

7. The operational system shall be maintained to th e standards specified
hereinafter including any changes or adjustments re quired to meet
varying conditions of hospital occupancy.

8. Maintain smooth starting and stopping and accura te leveling at all
times.

C. Maintenance service shall not include the perfor mance of work required
as a result of improper use, accidents, and neglige nce for which the
Elevator Contractor is not directly responsible.

D. Provide 24 hour emergency call-back service that shall consist of
promptly responding to calls within two hours for e mergency service
should a shutdown or emergency develop between regu lar examinations.
Overtime emergency call-back service shall be limit ed to minor
adjustments and repairs required to protect the imm ediate safety of the
equipment and persons in and about the elevator.

E. Service and emergency personnel shall report to the Resident Engineer or
his authorized representative upon arrival at the h ospital and again
upon completion of the required work. A copy of the work ticket
containing a complete description of the work perfo rmed shall be given
to the Resident Engineer.

F. The Elevator Contractor shall maintain a log boo k in the machine room.
The log shall list the date and time of all bi-week ly examinations and
all trouble calls. Each trouble call shall be fully described including

142420-9
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SECTION 21 05 11
COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 - GENERAL

1.1 DESCRIPTION
A. The requirements of this Section apply to all sections of Division 21.
B. 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. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
C. Excavation and Backfill: Section 31 20 00, EARTH MOVING.
D. Concrete and Grout: Section 03 30 00, CAST-IN-PLACE CONCRETE.
E. Building Components for Attachment of Hangers: Section 05 36 00,
COMPOSITE METAL DECKING.
F. Section 05 50 00, METAL FABRICATIONS.
G. Section 07 84 00, FIRESTOPPING.
H. Flashing for Wall and Roof Penetrations: Section 07 60 00, FLASHING AND

SHEET METAL.

I. Section 07 92 00, JOINT SEALANTS.
J. Section 09 91 00, PAINTING.
K. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL

COMPONENTS

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.
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5. 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.

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 standpipe shall be in conformance with NFPA 14.

1.4 SUBMITTALS

A

B.

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. Provide load calculations for
variable spring and constant support hangers.

4. Wall, floor, and ceiling plates.

Coordination Drawings: Provide detailed layout drawings of all piping

systems. Provide details of the following.

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.

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.
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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.

American Society for Testing and Materials (ASTM):

A36/A36M-2001 ... ... ..... Carbon Structural Steel

AS75-96. .. .. ... .... Steel Bars, Carbon, Merchant Quality, M-Grades R
(2002)

E84-2003. .. ... oo Standard Test Method for Burning Characteristics
of Building Materials

E119-2000. ... ... -.. Standard Test Method for Fire Tests of Building

Construction and Materials
National Fire Protection Association (NFPA):

90A-96. . . ... Installation of Air Conditioning and Ventilating
Systems
101-97 . e e Life Safety Code

PART 2 - PRODUCTS
2.1 EQUIPMENT AND MATERIALS IDENTIFICATION

A.

D.

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. ldentification 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
permanently fastened to the equipment. ldentify unit components such as
coils, filters, fans, etc.

Exterior (Outdoor) Equipment: Brass nameplates, with engraved black

Ffilled letters, not less than 48 mm (3/16-inch) high riveted or bolted

to the equipment.

Valve Tags and Lists:

1. 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. Valve lists: Typed or printed plastic coated card(s), sized 216 mm
(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve
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function and area of control, for each service or system. Punch
sheets for a 3-ring notebook.

3. Provide detailed plan for each floor of the building indicating the
location and valve number for each valve. ldentify location of each
valve with a color coded thumb tack in ceiling.

2.2 FIRESTOPPING

Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, smoke and gases where penetrations occur for piping.

2.3 GALVANIZED REPAIR COMPOUND

Mil. Spec. DOD-P-21035B, paint form.

2.4 PIPE PENETRATIONS

A

B.

Install sleeves during construction for other than blocked out floor

openings for risers in mechanical bays.

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.

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 lron 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.
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Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS.

2.5 TOOLS AND LUBRICANTS

A

B.

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.

Tool Containers: Hardwood or metal, permanently identified for in tended
service and mounted, or located, where directed by the Resident
Engineer.

2.6 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. Use also where insulation
ends on exposed water supply pipe drop from overhead. Provide a
watertight joint in spaces where brass or steel pipe sleeves are
specified.

PART 3 - 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 Resident Engineer. Damaged or defective items
in the opinion of the Resident Engineer, shall be replaced.

2. 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.
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C. Concrete and Grout: Use concrete and shrink compensating grout 25 MPa
(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE
CONCRETE.

D. Install gages, valves, and other devices with due regard for ease in
reading or operating and maintaining said devices. Locate and position
gages to be easily read by operator or staff standing on floor or
walkway provided. Servicing shall not require dismantling adjacent
equipment or pipe work.

E. 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
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.

F. Switchgear Drip Protection: Every effort shall be made to eliminate the
installation of pipe above electrical and telephone switchgear. If this
is not possible, encase pipe in a second pipe with a minimum of joints.

G. 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.
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3.2 INSTRUCTIONS TO VA PERSONNEL
Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00,
GENERAL REQUIREMENTS.
---END- - -
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SECTION 21 12 00
FIRE-SUPPRESSION STANDPIPES

PART 1 - GENERAL
1.1 DESCRIPTION
Fire-suppression wet standpipes.
1.2 SCOPE OF WORK
A_Design, installation and testing shall be in accordance with

B.

C.

D.

E.

NFPA 14 except for specified exceptions.

Design, materials, equipment and installation, inspection and testing of
a complete and ready for operation Fire-suppression wet standpipe system
as required by NFPA 14.

Modification of the existing standpipe system as indicated on the
drawings and as further required by these specifications.

Expansion or revision of the building system fire alarm system to
incorporate new system alarms and supervisory devises.

Painting of exposed piping and supports to match surrounding background
in stairways and red in unfinished areas.

1.3 RELATED WORK

A.
B.
C.

D.

E.
F.

G.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

Section 33 10 00, WATER UTILITIES.

Section 07 84 00, FIRESTOPPING, Treatment of penetrations through rated
enclosures.

Section 08 31 13, ACCESS DOORS AND FRAMES: for access panels for plaster
or gypsum Ffinishes.

Section 09 91 00, PAINTING.

Section 28 31 00, FIRE DETECTION AND ALARM, Connection to fire alarm of
flow switches, pressure switches and valve supervisory switches.
Section 21 05 11 COMMON WORK RESULTS FOR FIRE SUPPRESSION for general
mechanical requirements and items, which are common to more than one
section.

1.4 QUALITY ASSURANCE

A

Designer®s Qualifications: Design work and shop drawings shall be
prepared by a licensed engineer practicing in the field of Fire
Protection Engineering.

Installer Reliability: The installer shall possess a valid State of
contractor®s license. The installer shall provide documentation of
having successfully completed three projects of similar size and scope.
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
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testing laboratory for the specific purpose for which it is used. All
materials, devices, and equipment shall be approved by the VA.
Testing: Materials and Testing Certificate as per NFPA 14. Provide
certificates for all parts of the system.

1.5 DESIGN CRITERIA

A

B.

E.

The design, materials, equipment, installation, and testing of the
system shall be in accordance with NFPA 14 the latest edition.

For hydraulic calculations, calculated demand shall not fall less than
10 percent below the water supply curve.

Water Supply: Base water supply on a fire pumper truck being able to
provide 3785 1/m (1000 gpm) at 1035 kPa (150 psig) and 2650 1/m (700
gpm) at 1380 kPa (200 psig) at the Ffire department connection.

Size standpipes to provide 100 psi) at the most remote connections.
Provide seismic protection for all new and existing systems in
accordance with zone 2A as required by NFPA 14. Also comply with Section
21 05 11, Common Work Results for Fire Suppression for allowable seismic
design.

1.6 SUBMITTALS

A

Submit as one package iIn accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, AND SAMPLES. Prepare detailed working drawings
that are 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. Partial submittals will not be accepted.
Material submittals shall be approved prior to the purchase or delivery
to the job site. Suitably bind submittals iIn notebooks or binders and
provide index referencing the appropriate specification section.
Submittals shall include, but not be limited to, the following:

1. Certificates:

a. Designer’s and Installer’s qualifications and documentation of
previous work.
b. Materials and Testing certificates as specified.

2. Drawings: Submit detailed 1:100 (1/8 inch) scale (minimum) working
drawings conforming to NFPA 14_. Include a site plan showing the fire
hydrant nearest the fire department connection.

3. Manufacturers Literature and Data Sheets: All pertinent literature
and data for the materials and equipment proposed for the project.
Include listing information and installation instructions in data
sheets. Clearly identify the item to be used.
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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.

4. 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.
One copy of final CADD drawing files shall be provided on
diskettes that are compatible with the VAMC CADD system.
Four sets of 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.
Certificates shall document all parts of the installation.
1. Designer’s and Installer’s qualifications and documentation of
previous work.
2. Materials and Testing certificates as specified.
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.

1.7 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.

B. American Society of Mechanical Engineers (ASME):
B16.3-99. .. ... ... .. ..... Malleable lron Threaded Fittings
C. Factory Mutual Engineering Corporation (FM):
Approval Guide — 2001

SPEC WRITER NOTE: Specify the latest
edition of NFPA codes and standards.
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National Fire Protection Association (NFPA):
14-2003. .. o oo Installation of Standpipe, Private Hydrant and
Hose Systems
101-2003. . oo e oo Safety to Life from Fire in Buildings and
Structures (Life Safety Code)
170-1999. . ... ... Fire Safety Symbols

SPEC WRITER NOTE: Specify the latest
edition of the UL Fire Protection
Equipment Directory.

Underwriters Laboratories, Inc. (UL):

Fire Protection Equipment Directory — 2002

Uniform Building Code — 1997

PART 2 PRODUCTS
2.1 GENERAL

All devises and equipment shall be Underwriters Laboratories listed for

their intended purpose.
2.2 PIPING & FITTINGS

A

B.

C.

D.

Shall be galvanized schedule 40 steel pipe and in accordance with NFPA
14.

Threaded or flanged fittings shall be ANSI B 16.3 cast iron, class 125
minimum. Threaded fitting are not permitted on pipe with wall thickness
less than Schedule 40.

Clamp-on Ffittings with rubber gaskets shall be listed for the piping
application.

Plain end pipe, fittings with locking lugs or shear bolts are not
permitted. Use nonferrous piping in MRI Scanning Rooms.

2.3 VALVES

A

B.

Do not use quarter turn ball valves for 50 mm (2 inch) or larger drain
valves.

The wet system control valve shall be a listed indicating type valve.
Control valve shall be UL Listed and FM Approved for fire protection
installations. System control valve shall be rated for normal system
pressure but in no case less than 175 PSI. (No Substitutions Allowed).
Check Valves: Swing type, rubber faced or wafer type spring loaded
butterfly check valve, 1200 kPa (175 psig) WOG.

Drain Valves: Threaded bronze angle, globe, ball or butterfly, 1000 kPa
(150 psig.) WOG equipped with reducer and hose connection with cap or
connected to a drain line.

Standpipe Hose Valves: 65 mm (2-1/2 inch) screwed, brass hose angle
valve, male hose threads same as local fire protection service, 65 mm
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(2-1/2 inch) by 40 mm (1-1/2 inch) reducer, and with permanently
attached polished brass cap and chain.

2.4 IDENTIFICATION SIGNS/HYDRAULIC PLACARDS

A

B.

Provide for all new and existing sectional valves, riser control valves,
drain valves and alarm devises. The signs shall be in accordance with
NFPA 14 and attached securely to each item.

Plastic, steel or aluminum signs with white lettering on a red
background with holes for easy attachment. Enter pertinent data for each
system on the hydraulic placard.

2.5 PIPE HANGERS AND SUPPORTS

Supports, hangers, etc., of an approved pattern placement to conform to
NFPA 14_. System piping shall be substantially supported to the building
structure. 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.

2.6 WALL, FLOOR AND CEILING PLATES

Provide chrome plated steel escutcheon plates for exposed piping passing
though walls, floors or ceilings.

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.. To prevent an obstruction to egress, provide
piping clearances in accordance with NFPA 101.

Welding: Conform to the requirements and recommendations of NFPA 14.
Drains: Pipe drains to discharge at safe points outside of the building
or to sight cones attached to drains of adequate size to readily carry
the full flow from each drain under maximum pressure. Do not provide a
direct drain connection to sewer system or discharge into sinks. Install
drips and drains where necessary and required by NFPA 14.

AfFix cutout disks, which are created by cutting holes in the walls of
pipe for flow switches and non-threaded pipe connections to the
respective waterflow switch or pipe connection near to the pipe from
where they were cut.
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Penetrations: Sleeve or core drill concrete and masonry. Provide
clearance between pipe and openings as required by NFPA 14. Seal
penetrations and clearances in fire rated wall and floor assemblies with
listed through-penetration firestop materials in accordance with Section
07 84 00, FIRESTOPPING.

Securely attach identification signs to control valves, drain valves,
and test valves. Locate hydraulic placard information signs at each
sectional control valve where there is a zone water flow switch.
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 one (1) week prior to the planned
interruption. Any interruption shall be limited to 4 hours for final
connections or repairs.

Welding: All welding shall conform to the requirements and
recommendations of NFPA 14 latest editions.

3.2 INSPECTION AND TEST

A

Flushing: 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.

Hydrostatic Testing: Hydrostatically test the system including the fire
department connections, as specified in NFPA 14, NFPA-25 and NFPA 13
latest edition, in the presence of the Authority Having Jurisdiction or
his designated representative.

Final Inspection and Testing: Test the system In accordance with NFPA
14, NFPA 25 and NFPA 13 latest editions after all necessary corrections
have been accomplished. Advise the Authority Having Jurisdiction who
will then schedule the 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 any deficiencies found
and retest the system. Include the operation of all features of the
systems under normal conditions in the 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.
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3.4 WARRANTY
A_. All work performed and materials and equipment furnished under this

contract shall be free from defects for a period of one year from date
of acceptance by the government.

B. All new piping and equipment incorporated into the new system shall be
hydrostatically tested and warranted as new.

- --END- - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBING

GENERAL

1.1 DESCRIPTION

A. The requirements of this Section shall apply to all sections of

Division 22.

B. Definitions:

11-15-16

1. Exposed: Piping and equipment exposed to view in finished rooms.

C. Abbreviations/Acronyms:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

ABS: Acrylonitrile Butadiene Styrene
AISI: American Iron and Steel Institute
AWG: American Wire Gauge

BACnet: Building Automation and Control Network
BSG: Borosilicate Glass Pipe

CDA: Copper Development Association

CO: Carbon Monoxide

COR: Contracting Officer’s Representative
CPVC: Chlorinated Polyvinyl Chloride
CR: Chloroprene

CWP: Cold Working Pressure

db(A): Decibels (A weighted)

DDC: Direct Digital Control

DISS: Diameter Index Safety System

DWV: Drainage, Waste and Vent

ECC: Engineering Control Center

EPDM: Ethylene Propylene Diene Monomer
EPT: Ethylene Propylene Terpolymer

ETO: Ethylene Oxide

FAR: Federal Acquisition Regulations
FD: Floor Drain

FG: Fiberglass

FNPT: Female National Pipe Thread

FPM: Fluoroelastomer Polymer

HDPE: High Density Polyethylene

HOA: Hands-Off-Automatic

HP: Horsepower

ID: Inside Diameter
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A.
B.
C.
D.
E.
F.
G.

H.
I.
J.
K.

L.
M.
N.

11-15-16

29. MAWP: Maximum Allowable Working Pressure
30. NPTF: National Pipe Thread Female
31. NPS: Nominal Pipe Size

32. NPT: National Pipe Thread

33. OD: Outside Diameter

34. 0SD: Open Sight Drain

35. 0S&Y: Outside Stem and Yoke

36. PP: Polypropylene

37. PTFE: Polytetrafluoroethylene

38. PVC: Polyvinyl Chloride

39. PVDF: Polyvinylidene Fluoride

40. RTRP: Reinforced Thermosetting Resin Pipe

41. SPS: Sterile Processing Services

42 . SUS: Saybolt Universal Second

43. SWP: Steam Working Pressure

44. TFE: Tetrafluoroethylene

45. THHN: Thermoplastic High-Heat Resistant Nylon Coated Wire
46. THWN: Thermoplastic Heat & Water Resistant Nylon Coated Wire
47 . USDA: U.S. Department of Agriculture

48. VAC: Voltage in Alternating Current

49. WOG: Water, Oil, Gas

1.2 RELATED WORK

Section
Section
Section
Section
Section
Section
Section

01
01
01
01
03
05
07

00
33
74
81
30
50
60

Penetrations.
Section 07 84
Section 07 92
Section 09 91
Section 13 05

COMPONENTS.

Section 22 07
Section 26 05
Section 26 05

0o,
23,
19,
11,
0o,
0o,
0o,

0o,
0o,
0o,
41,

11,
11,
19,

GENERAL REQUIREMENTS.

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
CONSTRUCTION WASTE MANAGEMENT.

SUSTAINABLE DESIGN REQUIREMENTS.

CAST-IN-PLACE CONCRETE: Concrete and Grout.

METAL FABRICATIONS.

FLASHING AND SHEET METAL: Flashing for Wall and Roof

FIRESTOPPING.

JOINT SEALANTS.

PAINTING.

SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL

PLUMBING INSULATION.

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
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1.3 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.
B. American Society of Mechanical Engineers (ASME):
ASME Boiler and Pressure Vessel Code -
BPVC Section 1X-2013..._Welding, Brazing, and Fusing Qualifications

B31.1-2012.............. Power Piping
C. American Society for Testing and Materials (ASTM):

A36/A36M-2012. .. ... ..... Standard Specification for Carbon Structural
Steel

A575-96(R2013)el ... ..... Standard Specification for Steel Bars, Carbon,
Merchant Quality, M-Grades

E84-2013a. ... ccaeaaoa. Standard Test Method for Surface Burning
Characteristics of Building Materials

E119-2012a. ... oot Standard Test Methods for Fire Tests of
Building Construction and Materials

F1760-01(R2011)......... Standard Specification for Coextruded

Poly(Vinyl Chloride) (PVC) Non-Pressure Plastic
Pipe Having Reprocessed-Recycled Content
D. International Code Council, (ICC):
IBC-2012_ ... ... ... _.... International Building Code
IPC-2012. ... ... .. ....... International Plumbing Code
E. Manufacturers Standardization Society (MSS) of the Valve and Fittings
Industry, Inc:
SP-58-2009. . ... .. ....... Pipe Hangers and Supports - Materials, Design,
Manufacture, Selection, Application and
Installation
SP-69-2003. . ... oo Pipe Hangers and Supports - Selection and
Application
F. Military Specifications (MIL):
P-21035B. .. ... ... .... Paint High Zinc Dust Content, Galvanizing
Repair (Metric)
G. National Electrical Manufacturers Association (NEMA):
MG 1-2011. ... ... ... Motors and Generators
H. National Fire Protection Association (NFPA):
51B-2014. . ... ..... Standard for Fire Prevention During Welding,
Cutting and Other Hot Work
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B54-2012. .. ... National Fuel Gas Code

70-2011. ... National Electrical Code (NEC)

NSF International (NSF):

5-2012. . ... Water Heaters, Hot Water Supply Boilers, and
Heat Recovery Equipment

14-2012. . . oo Plastic Piping System Components and Related
Materials

61-2012. ... ... Drinking Water System Components — Health
Effects

372-2011. ... Drinking Water System Components — Lead Content

Department of Veterans Affairs (VA):

PG-18-10... ... oo . Plumbing Design Manual

PG-18-13-2011........... Barrier Free Design Guide

1.4 SUBMITTALS

A

Submittals, including number of required copies, 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, COMMON 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 and will fit the space available.

IT 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.

Installing Contractor shall provide lists of previous installations for
selected items of equipment. Contact persons who will serve as
references, with telephone numbers and e-mail addresses shall be
submitted with the references.
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Manufacturer®s Literature and Data: Manufacturer’s literature shall be

submitted under the pertinent section rather than under this section.

1. Equipment and materials identification.

2. Firestopping materials.

3. Hangers, inserts, supports and bracing. Provide load calculations
for variable spring and constant support hangers.

4. Wall, floor, and ceiling plates.

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

equipment in each group to provide a completely compatible and

efficient installation. Final review and approvals will be made only by

groups.

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, controls, 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. Equipment foundations shall not be

installed until equipment or piping layout drawings have been approved.

Detailed layout drawings shall be provided for all piping systems. In

addition, details of the following shall be provided.

1. Interstitial space.

2. Hangers, inserts, supports, and bracing.

3. Pipe sleeves.

4. 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. Include complete list indicating all components of the
systems with diagrams of the internal wiring for each item of
equipment.
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2. Include listing of recommended replacement parts for keeping in
stock supply, including sources of supply, for equipment shall be
provided. The listing shall include belts for equipment: Belt
manufacturer, model number, size and style, and distinguished
whether of multiple belt sets.

1.5 QUALITY ASSURANCE
A. Products Criteria:

1. Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture,
supply and servicing of the specified products for at least 5 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 5 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-
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, compressors, water heaters, critical
instrumentation, computer workstation and programming shall be
submitted for project record and inserted into the operations and
maintenance manual.

3. All items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.

4_. 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 Contracting Officers Representative
(COR).
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5. 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.

6. Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

7. 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.

8. Asbestos products or equipment or materials containing asbestos
shall not be used.

9. Bio-Based Materials: For products designated by the USDA’s Bio-
Preferred Program, provide products that meet or exceed USDA
recommendations for bio-based content, so long as products meet all
performance requirements iIn this specifications section. For more
information regarding the product categories covered by the Bio-
Preferred Program, visit http://www.biopreferred.gov.

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".

2. Comply with provisions of ASME B3l series '""Code for Pressure
Piping".

3. Certify that each welder and welding operator 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.

C. 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 COR 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.
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D. 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 documents shall be
referred to the COR for resolution. Printed copies or electronic
files of manufacturer’s installation instructions shall be provided
to the COR at least 10 working days prior to commencing installation
of any item.

2. All items that require access, such as for operating, cleaning,
servicing, maintenance, and calibration, shall be easily and safely
accessible by persons standing at floor level, or standing on
permanent platforms, without the use of portable ladders. Examples
of these items include, but are not limited to: all types of valves,
filters and strainers, transmitters, and control devices. Prior to
commencing installation work, refer conflicts between this
requirement and contract documents to COR for resolution.

3. Complete layout drawings shall be required by Paragraph, SUBMITTALS.
Construction work shall not start on any system until the layout
drawings have been approved by VA.

4. Installer Qualifications: Installer shall be licensed and shall
provide evidence of the successful completion of at least five
projects of equal or greater size and complexity. Provide tradesmen
skilled in the appropriate trade.

5. If an installation is unsatisfactory to the COR, the Contractor
shall correct the installation at no additional cost or additional
time to the Government.

E. Guaranty: Warranty of Construction, FAR clause 52.246-21.

F. Plumbing Systems: IPC, International Plumbing Code. Unless otherwise
required herein, perform plumbing work in accordance with the latest
version of the IPC. For IPC codes referenced in the contract documents,
advisory provisions shall be considered mandatory, the word “should”
shall be interpreted as “shall”. Reference to the “code official” or
“owner” shall be interpreted to mean the COR.

G. 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.
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2. Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

3. The interior of all tanks 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). All filters, strainers, FTixture faucets shall be flushed
of debris prior to final acceptance.

4_ Contractor shall be fully responsible for all costs, damage, and
delay arising from failure to provide clean systems.

1.6 DELIVERY, STORAGE AND HANDLING

A. Protection of Equipment:

1. Equipment and material placed on the job site shall remain iIn 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. Damaged equipment shall be replaced with an identical unit as
determined and directed by the COR. Such replacement shall be at no
additional cost or additional time to the Government.

3. 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.

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.

1.7 AS-BUILT DOCUMENTATION

A. Submit manufacturer’s literature and data updated to include submittal
review comments and any equipment substitutions.

B. Submit operation and maintenance data updated to include submittal
review comments, substitutions and construction revisions shall be
inserted into a three ring binder. All aspects of system operation and
maintenance procedures, including piping isometrics, wiring diagrams of
all circuits, a written description of system design, control logic,
and sequence of operation shall be included in the operation and
maintenance manual. The operations and maintenance manual shall include
troubleshooting techniques and procedures for emergency situations.
Notes on all special systems or devices such as damper and door closure
interlocks shall be included. A List of recommended spare parts
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(manufacturer, model number, and quantity) shall be furnished.
Information explaining any special knowledge or tools the owner will be
required to employ shall be inserted into the As-Built documentation.
The installing contractor shall maintain as-built drawings of each
completed phase for verification; and, shall provide the complete set
at the time of final systems certification testing. As-built drawings
are to be provided, and a copy of them on Auto-Cad version 2004 or
later provided on compact disk or DVD. Should the installing contractor
engage the testing company to provide as-built or any portion thereof,
it shall not be deemed a conflict of interest or breach of the “third
party testing company’ requirement.

Certification documentation shall be provided prior to submitting the
request for final inspection. The documentation shall include all test
results, the names of individuals performing work for the testing
agency on this project, detailed procedures followed for all tests, and
a certification that all results of tests were within limits specified.

PART 2 - PRODUCTS
2.1 MATERIALS FOR VARIOUS SERVICES

A.
B.

C.

D.

Steel pipe shall contain a minimum of 25 percent recycled content.
Polypropylene pipe and fittings shall comply with NSF 14 and NSF 61.
Solder or flux containing lead shall not be used with copper pipe.
Material or equipment containing a weighted average of greater than
0.25 percent lead shall not be used in any potable water system
intended for human consumption, and shall be certified in accordance
with NSF 61 or NSF 372.

In-line devices such as building valves, check valves, stops, valves,
fittings and backflow preventers shall comply with NSF 61 and NSF 372.

2.2 FACTORY-ASSEMBLED PRODUCTS

A

B.

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 at no
additional cost or time to the Government.

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.

2.3 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

2.5 LIFTING ATTACHMENTS

A. 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.

2.6 EQUIPMENT AND MATERIALS IDENTIFICATION

A. 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
15 mm (1/2 inch) high for number designation, and not less than 8 mm
(174 inch) for service designation on 19 gage, 40 mm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain.

3. Valve lists: Valve lists shall be created using a word processing
program and printed on plastic coated cards. The plastic coated
valve list card(s), sized 215 mm (8-1/2 inches) by 275 mm (11
inches) shall show valve tag number, valve function and area of
control for each service or system. The valve list shall be in a
punched 3-ring binder notebook. An additional copy of the valve list
shall be mounted in picture frames for mounting to a wall. COR shall
instruct contractor where frames shall be mounted.

4. A detailed plan for each floor of the building indicating the
location and valve number for each valve shall be provided in the 3-
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ring binder notebook. Each valve location shall be identified with a
color coded sticker or thumb tack in ceiling or access door.
2.7 FIRESTOPPING

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 22 07 11, PLUMBING INSULATION, for pipe
insulation.

2.8 GALVANIZED REPAIR COMPOUND

A. Mil. Spec. DOD-P-21035B, paint.

2.9 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) and Section 13 05 41, SEISMIC
RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS. Submittals based
on the International Building Code (IBC) and Section 13 05 41, SEISMIC
RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS requirements, or
the following paragraphs of this Section shall be stamped and signed by
a professional engineer registered in the state where the project is
located. The Support system of suspended equipment over 227 kg (500
pounds) shall be submitted for approval of the COR in all cases. See
the above specifications for lateral force design requirements.

B. Type Numbers Specified: For materials, design, manufacture, selection,
application, and installation refer to 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.

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 100 mm (4 inches) thick when
approved by the COR for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry
not less than 100 mm (4 inches) thick when approved by the COR for
each job condition.

D. Hanger Rods: Hot-rolled steel, ASTM A36/A36M or ASTM 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
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40 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts.
All-thread rods are acceptable.

E. Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel
channel horizontal member, not less than 43 mm by 43 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.

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).

2. Guide individual pipes on the horizontal member of every other
trapeze hanger with 8 mm (1/4 inch) U-bolt fabricated from steel
rod. Provide Type 40 insulation shield, secured by two 15 mm (1/2
inch) galvanized steel bands, or insulated calcium silicate shield
for insulated piping at each hanger.

F. Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle
insulation on insulated piping. Refer to Section 22 07 11, PLUMBING
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.
g- U-bolt clamp: Type 24.
h. Copper Tube:

1) Hangers, clamps and other support material in contact with
tubing shall be painted with copper colored epoxy paint,
copper-coated, plastic coated or taped with isolation tape to
prevent electrolysis.

2) For vertical runs use epoxy painted, copper-coated or plastic
coated riser clamps.

3) For supporting tube to strut: Provide epoxy painted pipe
straps for copper tube or plastic inserted vibration isolation
clamps.
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4) Insulated Lines: Provide pre-insulated calcium silicate
shields sized for copper tube.

G. Spring hangers are required on all plumbing system pumps one

horsepower and greater.
2. Plumbing Piping (Other Than General Types):

a. Horizontal piping: Type 1, 5, 7, 9, and 10.

b. Chrome plated piping: Chrome plated supports.

c. 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.

d. Blocking, stays and bracing: Angle iron or preformed metal
channel shapes, 1.3 mm (18 gage) minimum.

K. Seismic Restraint of Piping: Refer to Section 13 05 41, SEISMIC
RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

2.10 PIPE PENETRATIONS

A. Pipe penetration sleeves shall be installed for all pipe other than
rectangular blocked out floor openings for risers in mechanical bays.

B. Pipe penetration sleeve materials shall comply with all Ffirestopping
requirements for each penetration.

C. To prevent accidental liquid spills from passing to a lower level,
provide the following:

1. For sleeves: Extend sleeve 50 mm (2 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.

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.

D. Penetrations are not allowed through beams or ribs, but may be
installed in concrete beam flanges, with structural engineer prior
approval . Any deviation from these requirements must receive prior
approval of COR.

E. Sheet metal, plastic, or moisture resistant fiber sleeves shall be
provided for pipe passing through floors, interior walls, and
partitions, unless brass or steel pipe sleeves are specifically called

for below.
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Galvanized steel or an alternate black iron pipe with asphalt coating
sleeves shall be for pipe passing through concrete beam flanges, except
where brass pipe sleeves are called for. A galvanized steel sleeve
shall be provided for pipe passing through floor of mechanical rooms,
laundry work rooms, and animal rooms above basement. Except in
mechanical rooms, sleeves shall be connected with a floor plate.

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. Interior
openings shall be caulked tight with firestopping material and sealant
to prevent the spread of fire, smoke, water and gases.

Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS. Bio-based materials shall be utilized when possible.

2.11 TOOLS AND LUBRICANTS

A

B.

Furnish, and turn over to the COR, special tools not readily available
commercially, that are required for disassembly or adjustment of
equipment and machinery furnished.

Tool Containers: metal, permanently identified for intended service and
mounted, or located, where directed by the COR.

2.12 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 75 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 Ffinished 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.

2.13 ASBESTOS

A

Materials containing asbestos are not permitted.
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PART 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.

B. Manufacturer®"s published recommendations shall be followed for
installation methods not otherwise specified.

C. 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, testing and operation
of all devices including, but not limited to: all equipment items,
valves, backflow preventers, Ffilters, strainers, transmitters, sensors,
meters and 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.

D. Structural systems necessary for pipe and equipment support shall be
coordinated to permit proper installation.

E. Location of pipe sleeves, trenches and chases shall be accurately
coordinated with equipment and piping locations.

F. Cutting Holes:

1. 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 COR. ITf the Contractor
considers it necessary to drill through structural members, this
matter shall be referred to COR for approval.

2. Waterproof membrane shall not be penetrated. Pipe floor penetration
block outs shall be provided outside the extents of the waterproof
membrane.

3. 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 COR where
working area space is limited.
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Interconnection of Pneumatic Instrumentation and Controls: Generally,

pneumatic interconnections are not shown but must be provided.

Minor Piping: Generally, small diameter pipe runs from drips and

drains, water cooling, and other service are not shown but must be

provided.

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 COR. Damaged or defective items in the
opinion of the COR, shall be replaced at no additional cost or time
to the Government.

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
Ffixtures, exposed materials and equipment.

Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000

psig) minimum, specified In Section 03 30 00, CAST-IN-PLACE CONCRETE,

shall be used for all pad or floor mounted equipment.

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.

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.

Switchgear Drip Protection: Every effort shall be made to eliminate the

installation of pipe above data equipment, and electrical and telephone
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switchgear. If this is not possible, encase pipe in a second pipe with

a minimum of joints. Drain valve shall be provided in low point of

casement pipe.

N. 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 or additional time 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 electrical conduit, 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 may require temporary
installation or relocation of equipment and piping. Temporary equipment
or pipe installation or relocation shall be provided to maintain
continuity of operation of existing facilities.

B. 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 shall apply.

C. Temporary facilities and piping shall be completely removed back to the
nearest active distribution branch or main pipe line and any openings
in structures sealed. Dead legs are not allowed in potable water
systems. Necessary blind flanges and caps shall be provided to seal
open piping remaining In service.

3.3 RIGGING

A. Openings in building structures shall be planned to accommodate design
scheme.

B. Alternative methods of equipment delivery may be offered and will be
considered by Government under specified restrictions of phasing and
service requirements as well as structural integrity of the building.
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C. All openings in the building shall be closed when not required for
rigging operations to maintain proper environment in the facility for
Government operation and maintenance of service.

D. 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
Contractor®"s full responsibility.

E. Contractor shall check all clearances, weight limitations and shall
provide 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.

F. Rigging plan and methods shall be referred to COR for evaluation prior
to actual 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. Holes shall be drilled or
burned in structural steel ONLY with the prior written approval of the
COR.

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) and these specifications.

E. 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.
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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.

2. 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
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.

3.7 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. Refer to Section
09 91 00, PAINTING.

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. Pressure reducing valves.

b. Control valves and thermostatic elements.

c. Copper, brass, aluminum, stainless steel and bronze surfaces.
d. Name plates.

3. Control and instrument panels shall be cleaned and damaged surfaces
repaired. Touch-up painting shall be made with matching paint type
and color obtained from manufacturer or computer matched.
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4. Temporary Facilities: Apply paint to surfaces that do not have
existing Finish coats per Section 09 91 00, Painting.

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. Lead based paints shall
not be used.

3.8 IDENTIFICATION SIGNS

A

C.

Laminated plastic signs, with engraved lettering not less than 7 mm
(3716 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 screws.

Factory Built Equipment: Metal plate, securely attached, with name and
address of manufacturer, serial number, model number, size, and
performance data shall be placed on factory built equipment.

Pipe ldentification: Refer to Section 09 91 00, PAINTING.

3.9 OPERATING AND PERFORMANCE TESTS

A

C.

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 COR.

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 systems occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then conduct such performance tests and finalize
control settings during the first actual seasonal use of the respective
systems following completion of work. Rescheduling of these tests shall
be requested in writing to COR for approval.

3.10 OPERATION AND MAINTENANCE MANUALS

A

B.

All new and temporary equipment and all elements of each assembly shall
be included.
Manufacturer’s installation, maintenance, repair, and operation

instructions for each device shall be included. Assembly drawings and
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parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and
Maintenance Manual.
---END - - -
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1.1 DESCRIPTION

11-15-16

SECTION 22 13 00

FACILITY SANITARY AND VENT PIPING

A. This section pertains to sanitary sewer and vent systems, including

piping, equipment and all necessary accessories as designated in this

section.

B. A complete listing of all acronyms and abbreviations are included in
05 11, COMMON WORK RESULTS FOR PLUMBING.

Section

22

1.2 RELATED WORK

A.
B.
C.
E.
F.
G.

H.

Section
Section
Section
Section
Section
Section

identification of

01
01
01
07
07
09

00
33
81
84
92
91

0o,
23,
11,
0o,
0o,
0o,

GENERAL REQUIREMENTS.

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
SUSTAINABLE DESIGN REQUIREMENTS.

FIRESTOPPING: Penetrations in rated enclosures.
JOINT SEALANTS: Sealant products.

PAINTING: Preparation and finish painting and
piping systems.

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING: Pipe Hangers and
Supports, Materials ldentification.

Section 22 07 11, PLUMBING INSULATION.

1.3 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 of Mechanical Engineers (ASME):
Al13.1-2007
Al112.36.2M-1991(R 2012).Cleanouts

Al112.6.3-2001 (R2007)...Standard for Floor and Trench Drains

B1.20.1-2013

B16.1-2010
B16.4-2011

B16.15-2013

B16.18-2012

B16.21-2011

______________ Scheme for the ldentification of Piping Systems

............ Pipe Threads, General Purpose (Inch)
______________ Gray Iron Pipe Flanges and Flanged Fittings
______________ Standard for Grey lron Threaded Fittings

Classes 125 and 250

............. Cast Copper Alloy Threaded Fittings, Classes

125 and 250

............. Cast Copper Alloy Solder Joint Pressure

Fittings

............. Nonmetallic Flat Gaskets for Pipe Flanges
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B16.22-2013............. Wrought Copper and Copper Alloy Solder-Joint
Pressure Fittings

B16.23-2011. . ... .. ...... Cast Copper Alloy Solder Joint Drainage
Fittings: DWV

B16.24-2001 (R2006)....-. Cast Copper Alloy Pipe Flanges and Flanged
Fittings

B16.29-2012............. Wrought Copper and Wrought Copper Alloy Solder-
Joint Drainage Fittings: DWV

B16.39-2009............. Malleable lron Threaded Pipe Unions Classes
150, 250, and 300

B18.2.1-2012............ Square, Hex, Heavy Hex, and Askew Head Bolts

and Hex, Heavy Hex, Hex Flange, Lobed Head, and
Lag Screws (Inch Series)
C. American Society of Sanitary Engineers (ASSE):
1079-2012. .. ... ... Performance Requirements for Dielectric Pipe
Unions
D. American Society for Testing and Materials (ASTM):

AB3/A53M-2012. .. .. ... ... Standard Specification for Pipe, Steel, Black
And Hot-Dipped, Zinc-coated, Welded and
Seamless

A74-2013a. .. ccccaaaanaa. Standard Specification for Cast Iron Soil Pipe
and Fittings

A888-2013a. ... Standard Specification for Hubless Cast Iron

Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications

B32-2008. ... ... ... Standard Specification for Solder Metal

B43-2009. .. ... ... Standard Specification for Seamless Red Brass
Pipe, Standard Sizes

B75-2011. .. ... .. .. ..... Standard Specification for Seamless Copper Tube

B88-2009. .. ... .. ....... Standard Specification for Seamless Copper
Water Tube

B306-2013. . ... . ... Standard Specification for Copper Drainage Tube
(W)

B584-2013. ... ... ....... Standard Specification for Copper Alloy Sand
Castings for General Applications

B687-1999 (R 2011)...... Standard Specification for Brass, Copper, and

Chromium-Plated Pipe Nipples
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B813-2010. . ... ...

B828-2002 (R 2010)......

C564-2012. . ... .. ......

D1785-2012. ... ... .. ...-.

D2564-2012. ... ... ... ....

D2665-2012. ... ... .. ...-.

D2855-1996 (R 2010).....

D5926-2011. ... .. .. ...

F402-2005 (R 2012)......

FA77-2010. .. ... ..

F1545-1997 (R 2009).....

11-15-16

Standard Specification for Liquid and Paste
Fluxes for Soldering of Copper and Copper Alloy
Tube

Standard Practice for Making Capillary Joints
by Soldering of Copper and Copper Alloy Tube
and Fittings

Standard Specification for Rubber Gaskets for
Cast Iron Soil Pipe and Fittings

Standard Specification for Poly(Vinyl Chloride)
(PVC) Plastic Pipe, Schedules 40, 80, and 120
Standard Specification for Solvent Cements for
Poly(Vinyl Chloride) (PVC) Plastic Piping
Systems

Standard Specification for Poly(Vinyl Chloride)
(PVC) Plastic Drain, Waste, and Vent Pipe and
Fittings

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

Standard Specification for Poly(Vinyl Chloride)
(PVC) Gaskets for Drain, Waste, and Vent (DWV),
Sewer, Sanitary, and Storm Plumbing Systems
Standard Practice for Safe Handling of Solvent
Cements, Primers, and Cleaners Used for Joining
Thermoplastic Pipe and Fittings

Standard Specification for Elastomeric Seals
(Gaskets) for Joining Plastic Pipe

Standard Specification for Plastic-Lined

Ferrous Metal Pipe, Fittings, and Flanges

Cast Iron Soil Pipe Institute (CISPI):

Cast lron Soil Pipe and Fittings Handbook
Standard Specification for Hubless Cast Iron
Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications
Specification for Coupling for Use in
Connection with Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste,
and Vent Piping Applications

22 13 00 - 3



VA Parking Structure Expand Building 32 - VA Project # 495.305, MGA 14.035

11-15-16

F. Copper Development Association, Inc. (CDA):

AAO15. .. ... Copper Tube Handbook
G. International Code Council (ICC):

IPC-2012. .. ... ... ... International Plumbing Code
H. Manufacturers Standardization Society (MSS):

SP-123-2013. .. ... ... Non-Ferrous Threaded and Solder-Joint Unions

for Use With Copper Water Tube

1. National Fire Protection Association (NFPA):

70-2011. . ... National Electrical Code (NEC)
J. Plumbing and Drainage Institute (PDIl):

WH-201 (R 2010)......... Water Hammer Arrestors Standard
K. Underwriters® Laboratories, Inc. (UL):

508-99 (R2013).......... Standard For Industrial Control Equipment

1.4 SUBMITTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and
SAMPLES.

B. Information and material submitted under this section shall be marked
“SUBMITTED UNDER SECTION 22 13 00, FACILITY SANITARY AND VENT PIPING”,
with applicable paragraph identification.

C. Manufacturer®s Literature and Data including: Full item description and
optional features and accessories. Include dimensions, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

1. Piping.

2. Floor Drains.

3. Cleanouts.

4_ Penetration Sleeves.

5. Pipe Fittings.

6. Traps.

7. Exposed Piping and Fittings.

D. Detailed shop drawing of clamping device and extensions when required
in connection with the waterproofing membrane or the floor drain.

1.5 QUALITY ASSURANCE

A. Bio-Based Materials: For products designated by the USDA’s Bio-
Preferred Program, provide products that meet or exceed USDA
recommendations for bio-based content, so long as products meet all

performance requirements in this specifications section. For more
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information regarding the product categories covered by the Bio-
Preferred Program, visit http://www.biopreferred.gov.
1.6 AS-BUILT DOCUMENTATION

A. The installing contractor shall maintain as-built drawings of each
completed phase for verification; and, shall provide the complete set
at the time of final systems certification testing. As-built drawings
are to be provided, and a copy of them on Auto-Cad version 2004 or
later provided on compact disk or DVD. Should the installing contractor
engage the testing company to provide as-built or any portion thereof,
it shall not be deemed a conflict of interest or breach of the “third
party testing company”’ requirement.

B. Certification documentation shall be provided prior to submitting the
request for final inspection. The documentation shall include all test
results, the names of individuals performing work for the testing
agency on this project, detailed procedures followed for all tests, and
a certification that all results of tests were within limits specified.

PART 2 - PRODUCTS
2.1 SANITARY WASTE, DRAIN, AND VENT PIPING

A. Cast iron waste, drain, and vent pipe and fittings.

1. Cast iron waste, drain, and vent pipe and fittings shall be used for
the following applications:

a. Pipe buried in or in contact with earth.

b. Sanitary pipe extensions to a distance of approximately 1500 mm
(5 feet) outside of the building.

c. Interior waste and vent piping above grade.

2. Cast iron Pipe shall be bell and spigot or hubless (plain end or no-
hub or hubless).

3. The material for all pipe and fittings shall be cast iron soil pipe
and fittings and shall conform to the requirements of CISPI 301,
ASTM A888, or ASTM A74.

4_ Cast iron pipe and fittings shall be made from a minimum of 95
percent post-consumer recycled material.

5. Joints for hubless pipe and fittings shall conform to the
manufacturer’s installation instructions. Couplings for hubless
joints shall conform to CISPI 310. Joints for hub and spigot pipe
shall be installed with compression gaskets conforming to the
requirements of ASTM C564.
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Copper Tube, (DWV):

1. Copper DWV tube sanitary waste, drain and vent pipe may be used for
piping above ground.

2. The copper DWV tube shall be drainage type, drawn temper conforming
to ASTM B306.

3. The copper drainage Fittings shall be cast copper or wrought copper
conforming to ASME B16.23 or ASME B16.29.

4. The joints shall be lead free, using a water flushable flux, and
conforming to ASTM B32.

Polyvinyl Chloride (PVC)

1. Polyvinyl chloride (PVC) pipe and fittings are permitted where the
waste temperature is below 60 degrees C (140 degrees F).

2. PVC piping and Fittings shall NOT be used for the following
applications:

a. Vertical waste and soil stacks serving more than two floors.

3. Polyvinyl chloride sanitary waste, drain, and vent pipe and fittings
shall be solid core sewer piping conforming to ASTM D2665, sewer and
drain series with ends for solvent cemented joints.

4_ Fittings: PVC fittings shall be solvent welded socket type using
solvent cement conforming to ASTM D2564.

2.3 EXPOSED WASTE PIPING

A

Chrome plated brass piping of full iron pipe size shall be used in
finished rooms for exposed waste piping connecting fixtures, casework,
cabinets, equipment and reagent racks when not concealed by apron
including those furnished by the Government or specified in other
sections.

1. The Pipe shall meet ASTM B43, regular weight.

2. The Fittings shall conform to ASTM D2665.

3. Nipples shall conform to ASTM B687, Chromium-plated.

4_ Unions shall be brass or bronze with chrome finish. Unions 65 mm
(2-1/2 inches) and larger shall be flange type with approved
gaskets.

In unfinished Rooms such as mechanical Rooms and Kitchens,

Chrome-plated brass piping is not required. The pipe materials

specified under the paragraph “Sanitary Waste, Drain, and Vent Piping”

can be used. The sanitary pipe in unfinished rooms shall be painted as
specified in Section 09 91 00, PAINTING.
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2.4 SPECIALTY PIPE FITTINGS

A. Transition pipe couplings shall join piping with small differences in
outside diameters or different materials. End connections shall be of
the same size and compatible with the pipes being joined. The
transition coupling shall be elastomeric, sleeve type reducing or
transition pattern and include shear and corrosion resistant metal,
tension band and tightening mechanism on each end. The transition
coupling sleeve coupling shall be of the following material:

1. For dissimilar pipes, the sleeve material shall be PVC conforming to
ASTM D5926, or other material compatible with the pipe materials
being joined.

B. The dielectric fittings shall conform to ASSE 1079 with a pressure
rating of 861 kPa (125 psig) at a minimum temperature of 82 degrees C
(180 degrees F). The end connection shall be solder joint copper alloy
and threaded ferrous.

C. Dielectric flange insulating kits shall be of non-conducting materials
for field assembly of companion flanges with a pressure rating of 1035
kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt
sleeves shall be phenolic or polyethylene. The washers shall be
phenolic with steel backing washers.

D. The di-electric nipples shall be electroplated steel nipple complying
with ASTM F1545 with a pressure rating of 2070 kPa (300 psig) at 107
degrees C (225 degrees F). The end connection shall be male threaded.
The lining shall be inert and noncorrosive propylene.

2.5 CLEANOUTS

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches);
and not less than 100 mm (4 inches) for larger pipe. Cleanouts shall be
easily accessible and shall be gastight and watertight. Minimum
clearance of 600 mm (24 inches) shall be provided for clearing a
clogged sanitary line.

B. Floor cleanouts shall be gray iron housing with clamping device and
round, secured, scoriated, gray iron cover conforming to ASME
Al112.36.2M. A gray iron ferrule with hubless, socket, inside calk or
spigot connection and counter sunk, taper-thread, brass or bronze
closure plug shall be included. The frame and cover material and finish
shall be nickel-bronze copper alloy with a square shape. The cleanout
shall be vertically adjustable for a minimum of 50 mm (2 inches). When
a waterproof membrane is used in the floor system, clamping collars
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shall be provided on the cleanouts. Cleanouts shall consist of wye
fittings and eighth bends with brass or bronze screw plugs. Cleanouts
in the resilient tile floors, quarry tile and ceramic tile floors shall
be provided with square top covers recessed for tile insertion. Two way
cleanouts shall be provided where indicated on drawings and at every
building exit. The loading classification for cleanouts in sidewalk
areas or subject to vehicular traffic shall be heavy duty type.
Cleanouts shall be provided at or near the base of the vertical stacks
with the cleanout plug located approximately 600 mm (24 inches) above
the floor. If there are no fixtures installed on the lowest floor, the
cleanout shall be installed at the base of the stack. The cleanouts
shall be extended to the wall access cover. Cleanout shall consist of
sanitary tees. Nickel-bronze square frame and stainless steel cover
with minimum opening of 150 by 150 mm (6 by 6 inches) shall be
furnished at each wall cleanout. Where the piping is concealed, a
fixture trap or a fixture with integral trap, readily removable without
disturbing concealed pipe, shall be accepted as a cleanout equivalent
providing the opening to be used as a cleanout opening is the size
required.

In horizontal runs above grade, cleanouts shall consist of cast brass
tapered screw plug in Fitting or caulked/hubless cast iron ferrule.
Plain end (hubless) piping in interstitial space or above ceiling may
use plain end (hubless) blind plug and clamp.

2.6 FLOOR DRAINS

Al

General Data: floor drain shall comply with ASME A112.6.3. A caulking
flange, inside gasket, or hubless connection shall be provided for
connection to cast iron pipe, screwed or no hub outlets for connection
to steel pipe. The drain connection shall be bottom outlet. A membrane
clamp and extensions shall be provided, if required, where installed in
connection with waterproof membrane. Puncturing membrane other than for
drain opening will not be permitted. Double drainage pattern Ffloor
drains shall have integral seepage pan for embedding into floor
construction, and weep holes to provide adequate drainage from pan to
drain pipe. For drains not installed in connection with a waterproof
membrane, a .45 kg (16-ounce) soft copper 1.1 to 1.8 Kg (2.5 to 4 Ibs.)
flashing membrane, 600 mm (24 inches) square or another approved
waterproof membrane shall be provided.
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B. Type E (FD-E) floor drain shall comply with ASME A112.6.3. The type E
floor drain shall have a heavy, cast iron body, double drainage
pattern, heavy non-tilting // nickel bronze // ductile iron // grate
not less than 300 mm (12 inches) square, removable sediment bucket.
Clearance between body and bucket shall be ample for free flow of waste
water. For traffic use, an extra heavy duty load classification ductile
iron grate shall be provided.

2.7 TRAPS

A. Traps shall be provided on all sanitary branch waste connections from
Ffixtures or equipment not provided with traps. Exposed brass shall be
polished brass chromium plated with nipple and set screw escutcheons.
Concealed traps may be rough cast brass or same material as the piping
they are connected to. Slip joints are not permitted on sewer side of
trap. Traps shall correspond to Fittings on cast iron soil pipe or
steel pipe respectively, and size shall be as required by connected
service or fixture.

2.8 PENETRATION SLEEVES

A. A sleeve flashing device shall be provided at points where pipes pass
through membrane waterproofed floors or walls. The sleeve flashing
device shall be manufactured, cast iron fitting with clamping device
that forms a sleeve for the pipe floor penetration of the floor
membrane. A galvanized steel pipe extension shall be included in the
top of the fitting that will extend 50 mm (2 inches) above finished
floor and galvanized steel pipe extension in the bottom of the fitting
that will extend through the floor slab. A waterproof caulked joint
shall be provided at the top hub.

PART 3 - EXECUTION
3.1 PIPE INSTALLATION

A. The pipe installation shall comply with the requirements of the latest
International Plumbing Code (IPC) and these specifications.

B. Branch piping shall be installed for waste from the respective piping
systems and connect to all fixtures, valves, cocks, outlets, casework,
cabinets and equipment, including those furnished by the Government or
specified in other sections.

C. Pipe shall be round and straight. Cutting shall be done with proper
tools. Pipe shall be reamed to full size after cutting.

D. All pipe runs shall be laid out to avoid interference with other work.

E. The piping shall be installed to permit valve servicing or operation.
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F. The piping shall be installed free of sags and bends.

H. Seismic restraint shall be installed where required by code.

G. Changes in direction for soil and waste drainage and vent piping shall
be made using appropriate branches, bends and long sweep bends.
Sanitary tees and short sweep quarter bends may be used on vertical
stacks if change in direction of flow is from horizontal to vertical..
Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Proper size of standard
increaser and reducers shall be used if pipes of different sizes are
connected. Reducing size of drainage piping in direction of flow is
prohibited.

H. Cast iron piping shall be installed according to CISPI’s “Cast Iron
Soil Pipe and Fittings Handbook,” Chapter 1V, “Installation of Cast
Iron Soil Pipe and Fittings”

1. Aboveground copper tubing shall be installed according to Copper
Development Association’s (CDA) “Copper Tube Handbook™.

J. Aboveground PVC piping shall be installed according to ASTM D2665.
Underground PVC piping shall be installed according to ASTM D2321.

K. If an installation is unsatisfactory to the COR, the Contractor shall
correct the installation at no cost to the Government.

3.2 JOINT CONSTRUCTION

A. Hub and spigot, cast iron piping with gasket joints shall be joined in
accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook™” for
compression joints.

B. Hub and spigot, cast iron piping with calked joints shall be joined in
accordance with CISP1’s *““Cast Iron Soil Pipe and Fittings Handbook™ for
lead and oakum calked joints.

C. Hubless or No-hub, cast iron piping shall be joined in accordance with
CISPI’s “Cast lIron Soil Pipe and Fittings Handbook” for hubless piping
coupling joints.

D. For threaded joints, thread pipe with tapered pipe threads according to
ASME B1.20.1. The threads shall be cut full and clean using sharp disc
cutters. Threaded pipe ends shall be reamed to remove burrs and
restored to full pipe inside diameter. Pipe fittings and valves shall
be joined as follows:

1. Apply appropriate tape or thread compound to external pipe threads
unless dry seal threading is required by the pipe service.
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2. Pipe sections with damaged threads shall be replaced with new
sections of pipe.

E. Copper tube and fittings with soldered joints shall be joined according
to ASTM B828. A water flushable, lead free flux conforming to ASTM B813
and a lead free alloy solder conforming to ASTM B32 shall be used.

F. For PVC piping, solvent cement joints shall be used for joints. All
surfaces shall be cleaned and dry prior to applying the primer and
solvent cement. Installation practices shall comply with ASTM F402. The
joint shall conform to ASTM D2855 and ASTM D2665 appendixes.

3.3 SPECIALTY PIPE FITTINGS

A. Transition coupling shall be installed at pipe joints with small
differences in pipe outside diameters.

B. Dielectric fittings shall be installed at connections of dissimilar
metal piping and tubing.

3.4 PIPE HANGERS, SUPPORTS AND ACCESSORIES

A. All piping shall be supported according to the International Plumbing
Code (IPC), Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and
these specifications. Where conflicts arise between these the code and
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING the most restrictive
or the requirement that specifies supports with highest loading or
shortest spacing shall apply.

B. Hangers, supports, rods, inserts and accessories used for pipe supports
shall be painted according to Section 09 91 00, PAINTING. Electroplated
copper hanger rods, hangers and accessories may be used with copper
tubing.

C. Horizontal piping and tubing shall be supported within 300 mm (12
inches) of each fitting or coupling.

D. Horizontal cast iron piping shall be supported with the following
maximum horizontal spacing and minimum hanger rod diameters:

1. 40 mm or DN40O to 50 mm or DN50 (NPS 1-1/2 inch to NPS 2 inch): 1500
mm (60 inches) with 10 mm (3/8 inch) rod.

2. 75 mm or DN75 (NPS 3 inch): 1500 mm (60 inches) with 15 mm (1/2
inch) rod.

3. 100 mm or DN100 to 125 mm or DN125 (NPS 4 inch to NPS 5 inch): 1500
mm (60 inches) with 18 mm (56/8 inch) rod.

4. 150 mm or DN150 to 200 mm or DN200 (NPS 6 inch to NPS 8 inch): 1500
mm (60 inches) with 20 mm (3/4 inch) rod.
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5. 250 mm or DN250 to 300 mm or DN300 (NPS 10 inch to NPS 12 inch):
1500 mm (60 inch) with 23 mm (7/8 inch) rod

The maximum spacing for plastic pipe shall be 1.22 m (4 feet).

Vertical piping and tubing shall be supported at the base, at each

floor, and at intervals no greater than 4.6 m (15 feet).

In addition to the requirements in Section 22 05 11, COMMON WORK

RESULTS FOR PLUMBING, Floor, Wall and Ceiling Plates, Supports, Hangers

shall have the following characteristics:

1. Solid or split unplated cast iron.

2. All plates shall be provided with set screws.

3. Height adjustable clevis type pipe hangers.

4. Adjustable floor rests and base flanges shall be steel.

5. Hanger rods shall be low carbon steel, fully threaded or threaded at
each end with two removable nuts at each end for positioning rod and
hanger and locking each in place.

6. Riser clamps shall be malleable iron or steel.

7. Rollers shall be cast iron.

8. See Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, for
requirements on insulated pipe protective shields at hanger
supports.

Miscel laneous materials shall be provided as specified, required,

directed or as noted on the drawings for proper installation of

hangers, supports and accessories. IT the vertical distance exceeds 6.1

m (20 feet) for cast iron pipe additional support shall be provided in

the center of that span. All necessary auxiliary steel shall be

provided to provide that support.

Cast escutcheon with set screw shall be provided at each wall, floor

and ceiling penetration in exposed Ffinished locations and within

cabinets and millwork.

Penetrations:

1. Fire Stopping: Where pipes pass through fire partitions, fire walls,
smoke partitions, or floors, a fire stop shall be installed that
provides an effective barrier against the spread of fire, smoke and
gases as specified in Section 07 84 00, FIRESTOPPING. Clearances
between raceways and openings shall be completely filled and sealed
with the fire stopping materials.
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Water proofing: At floor penetrations, clearances shall be
completely sealed around the pipe and make watertight with sealant
as specified in Section 07 92 00, JOINT SEALANTS.

K. Exhaust vents shall be extended separately through roof. Sanitary vents

shall not connect to exhaust vents.
3.5 TESTS

A. Sanitary waste and drain systems shall be tested either in its entirety

or in sections.

B. Waste System tests shall be conducted before trenches are backfilled or

Ffixtures are connected. A water test or air test shall be conducted, as

directed.

1.

IT entire system is tested for a water test, tightly close all
openings in pipes except highest opening, and fill system with water
to point of overflow. If the waste system is tested in sections,
tightly plug each opening except highest opening of section under
test, Till each section with water and test with at least a 3 m (10
foot) head of water. In testing successive sections, test at least
upper 3 m (10 feet) of next preceding section so that each joint or
pipe except upper most 3 m (10 feet) of system has been submitted to
a test of at least a 3 m (10 foot) head of water. Water shall be
kept in the system, or in portion under test, for at least 15
minutes before inspection starts. System shall then be tight at all
joints.

For an air test, an air pressure of 34 kPa (5 psig) gage shall be

maintained for at least 15 minutes without leakage. A force pump and

mercury column gage shall be used for the air test.

After installing all fixtures and equipment, open water supply so

that all p-traps can be observed. For 15 minutes of operation, all

p-traps shall be inspected for leaks and any leaks found shall be
corrected.

Final Tests: Either one of the following tests may be used.

a. Smoke Test: After fixtures are permanently connected and traps
are filled with water, fill entire drainage and vent systems with
smoke under pressure of .25 kPa (1 inch of water) with a smoke
machine. Chemical smoke is prohibited.

b. Peppermint Test: Introduce 60 ml (2 ounces) of peppermint into
each line or stack.

---END - - -
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SECTION 22 14 00
FACILITY STORM DRAINAGE

PART 1 - GENERAL
1.1 DESCRIPTION
This section describes the requirements for storm drainage systems,
including piping and all necessary accessories as designated in this
section.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING: Penetrations in rated enclosures.
B. Section 09 91 00, PAINTING: Preparation and finish painting and
identification of piping systems.
C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING: Pipe Hangers and
Supports, Materials ldentification.
D. Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT INSULATION: Pipe
Insulation.
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. Piping.
2. Roof Drains.
3. Cleanouts.
4_ All items listed in Part 2 - Products.
C. Detailed shop drawing of clamping device and extensions when required
in connection with the waterproofing membrane.
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 National Standards Institute (ANSI).
C. American Society of Mechanical Engineers (ASME): (Copyrighted Society)

Al112.21.2m-83. ... .. .. ... Roof Drains
A13.1-07. oo Scheme for Identification of Piping Systems
B16.3-06... ... . ... ..... Malleable lron Threaded Fittings, Classes 150

and 300. B16.9-07 Factory-Made Wrought Steel
Butt welding Fittings
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B16.11-05. . ... ... ....... Forged Steel Fittings, Socket-Welding and
Threaded B16.12-98 (R 2006) Cast Iron
Threaded Drainage Fittings

B16.15-06) ... ... --.. Cast Bronze Threaded Fittings, Class 125 and
250

B16.18-01 (R 2005)...... Cast Copper Alloy Solder-Joint Pressure
Fittings

B16.22-01 (R 2005)...... Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings

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

A47-99 (R 2004)......... Standard Specification for Steel Sheet,
Aluminum Coated, by the Hot-Dip Process

AS3-07. . . Standard Specification for Pipe, Steel, Black
And Hot-Dipped, Zinc-coated Welded and Seamless

A74-06. . . ... Standard Specification for Cast Iron Soil Pipe
and Fittings

A183-03) . cceici i e Standard Specification for Carbon Steel Track
Bolts and Nuts

A312-03. . .o Standard Specification for Seamless and Welded
Austenitic Stainless Steel Pipe

A536-84(R 2004)......... Standard Specification for Ductile Iron
Castings

A733-03. i Standard Specification for Welded and Seamless

Carbon Steel and Austenitic Stainless Steel
Pipe Nipples

B32-04. ... ... Standard Specification for Solder Metal

B61-08. ... i Standard Specification for Steam or Bronze
Castings

B62-02. . . .. ... Standard Specification for Composition Bronze

or Ounce Metal Castings

B75-02. i Standard Specification for Seamless Copper Tube

B88-03. .. .o Standard Specification for Seamless Copper
Water Tube

B306-02. ... ... .. .. ..... Standard Specification for Copper Drainage Tube
(OW)

B584-08....... .. ...... Standard Specification for Copper Alloy Sand

Castings for General Applications
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B687-99. ... ... ... ....... Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples
C564-06a................ Standard Specification for Rubber Gaskets for

Cast Iron Soil Pipe and Fittings

D2000-08. . .. oot Standard Classification System for Rubber
Products in Automotive Applications

D4101-07 - e oo i e e et Standard Specification for Propylene Plastic
Injection and Extrusion Materials

D2447-03. . . oo Standard Specification for Polyethylene (PE)
Plastic Pipe, Schedule 40 and 80, Based on
Outside Diameter

D2564-04el. ... . ....... Standard Specification for Solvent Cements for
Poly (Vinyl Chloride) (PVC) Plastic Pipe and
Fittings

D2665-07 ... oo Standard Specification for Poly (Vinyl

Chloride) (PVC) Plastic Drain, Waste, and Vent
Pipe and Fittings
E. American Welding Society (AWS):
A5.8-04. . ... Specification for Filler Metals for Brazing and
Braze Welding
F. International Code Council (ICC):

IPC-06... .. i International Plumbing Code
G. Cast Iron Soil Pipe Institute (CISPI):
301-05. .. ... Hubless Cast lron Soil and Fittings for

Sanitary and Storm Drain, Waste, and Vent
Piping Applications

310-04. ... Couplings for Use in Connection with Hubless
Cast Iron Soil and Fittings for Sanitary and
Storm Drain, Waste, and Vent Piping
Applications

H. Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc. (MSS):

SP-72-99. . ... ..., Standard for Ball Valves with Flanged or Butt
Welding For General Purpose
SP-110-96. ... ... .. ...... Ball Valve Threaded, Socket Welding, Solder

Joint, Grooved and Flared Ends
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PART 2 - PRODUCTS
2.1 STORM WATER DRAIN PIPING
A. Sch 40 Galvanized Steel Storm Pipe and Fittings:

1. Sch 40 Galvanized Steel storm pipe and fittings shall be used for

the following applications:

a. Interior storm piping above grade.

b. All mechanical equipment rooms or other areas containing
mechanical air handling equipment.

2. The Galvanized Steel storm Pipe shall schedule 40 Galvanized Steel
and shall conform to the requirements of ASTM Standard A53.

3. The material for all pipe and fittings shall be Galvanized Cast iron
pipe and fittings and shall conform to the requirements of ANSI
B16.4.

B. Copper Tube, (DWV): May be used for piping above ground.

1. The copper DWV tube shall be drainage type, drawn temper conforming
to ASTM B306.

2. The Copper drainage fittings shall be cast copper or wrought copper
conforming to ASME B16.23 or ASME 16.29.

3. The joints shall be lead free, using a water flushable flux, and
conforming to ASTM B32.

C. Polyvinyl Chloride (PVC)

1. Polyvinyl chloride storm sewer pipe and fittings are permitted for
single story structures except for mechanical equipment rooms and
other areas containing air handling equipment or hot water
generation equipment.

2. Polyvinyl chloride storm sewer pipe and Fittings shall be schedule
40 solid core sewer piping conforming to ASTM D1785 and D 2665,
Sewer and Drain Series, with ends for solvent cemented joints.

3. Polyvinyl chloride joints shall be solvent welded socket type using
solvent cement conforming to ASTM D2564.

2.2 SPECIALTY PIPE FITTINGS

A. Transition pipe couplings shall join piping with small differences in
outside diameters or be of different materials. End connections shall
be of the same size and compatible with the pipes being joined. The
transition coupling shall be elastomeric, sleeve type reducing or
transition pattern and include shear erring and corrosion resistant
metal tension band and tightening mechanism on each end. The
transition coupling sleeve coupling shall be of the following material:
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1. For cast iron soil pipes, the sleeve material shall be rubber
conforming to ASTM C564.

2. For PVC soil pipes, the sleeve material shall be elastomeric seal or
PVC, conforming to ASTM F 477 or ASTM D5926.

3. For dissimilar pipes, the sleeve material shall be PVC conforming to
ASTM D5926, or other material compatible with the pipe materials
being joined.

B. The dielectric fittings shall conform to ASSE 1079 with a pressure
rating of 860 kPa (125 psig) at a minimum temperature of 82°C (180°F).
The end connection shall be solder joint copper alloy and threaded
ferrous.

C. Dielectric flange insulating kits shall be of non conducting materials
for field assembly of companion flanges with a pressure rating of 1035
kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt
sleeves shall be phenolic or polyethylene. The washers shall be
phenolic with steel backing washers.

D. The dielectric nipples shall be electroplated steel nipple comply with
ASTM F 1545 with a pressure ratings of 2070 kPa (300 psig) at 107°C
(225°F). The end connection shall be male threaded. The lining shall
be inert and noncorrosive propylene.

2.3 CLEANOUTS

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches);
not less than 100 mm (4 inches) for larger pipe. Cleanouts shall be
easily accessible and shall be gastight and watertight. A minimum
clearance of 600 mm (24 inches) shall be provided for clearing a
clogged storm sewer line.

B. Floor cleanouts shall be gray iron housing with clamping device and
round, secured, scoriated, gray iron cover conforming to ASME
A112.36.2M. A gray iron ferrule with hubless, socket, inside calk or
spigot connection and counter sunk, taper-thread, brass or bronze
closure plug shall be included. The frame and cover material and
finish shall be nickel-bronze copper alloy with a square shape. The
cleanout shall be vertically adjustable for a minimum of 50 mm (2
inches). When a waterproof membrane is used in the floor system,
clamping collars shall be provided on the cleanouts. Cleanouts shall
consist of wye fittings and eighth bends with brass or bronze screw
plugs. Cleanouts in the resilient tile floors, quarry tile and ceramic
tile floors shall be provided with square top covers recessed for tile
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insertion. Two way cleanouts where shall be provided where indicated on
the drawings and at each building exit. The loading classification for
cleanouts in sidewalk areas or subject to vehicular traffic shall be
heavy duty.

Cleanouts shall be provided at or near the base of the vertical stacks
with the cleanout plug located approximately 600 mm (24 inches) above
the floor. The cleanouts shall be extended to the wall access cover.
Cleanout shall consist of sanitary tees. Nickel bronze square frame and
stainless steel cover with minimum opening of 150 mm by 150 mm (6 inch
by 6 inch) shall be provided at each wall cleanout.

In horizontal runs above grade, cleanouts shall consist of cast brass
tapered screw plug in Fitting or caulked/no hub cast iron ferrule.
Plain end (no-hub) piping in interstitial space or above ceiling may
use plain end (no-hub) blind plug and clamp.

2.4 ROOF DRAINS AND CONNECTIONS

A

Roof Drains: Roof Drains (RD) shall be cast iron with clamping device
for making watertight connection. Free openings through strainer shall
be twice area of drain outlet. For roof drains not installed in
connection with a waterproof membrane, a soft copper membrane shall be
provided 300 mm (12 inches) in diameter greater than outside diameter
of drain collar. An integral gravel stop shall be provided for drains
installed on roofs having built up roofing covered with gravel or slag.
Integral no-hub, soil pipe gasket or threaded outlet connection shall
be provided.

1. Flat Roofs: The roof drain shall have a beehive or dome shaped
strainer with integral flange not less than 300 mm (12 inches) in
diameter. For an insulated roof, a roof drain with an adjustable
drainage collar shall be provided, which can be raised or lowered to
meet required insulation heights, sump receiver and deck clamp. The
Bottom section shall serve as roof drain during construction before
insulation is installed.

2. Portico Roofs and Gutters: Roof drains shall be horizontal angle
type drain with flat bottom and horizontal outlet at the same
elevation as the pipe to which it is connected. Strainer shall be
removable angle grate type.

3. Protective Roof Membrane Insulation Assembly: The roof drain shall
have a perforated stainless steel extension filter, non puncturing
clamp ring, large sump with extra wide roof flange and deck clamp.
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a. Non pedestrian Roofs: The roof drain shall have large
polypropylene or aluminum locking dome.
b. Pedestrian Roof: The rood drain shall have a bronze promenade top
350 mm (14 inches) square, set in square secured frame support
collar.
4. Roof Drains, Overflow: Roof Drains identified as overflow drains
shall have a 50 mm (2 inch) water dam integral to the drain body.
B. Expansion Joints: Expansions joints shall be heavy cast iron with cast
brass or copper expansion sleeve having smooth bearing surface working
freely against a packing ring held in place and under pressure of a
bolted gland ring, forming a water and air tight flexible joint.
Asbestos packing is prohibited.
C. Interior Downspouts: An expansion joint shall be provided, specified
above, at top of run on straight, vertical runs of downspout piping 12
m (40 feet) long or more.
D. Downspout Nozzle: The downspout nozzle fitting shall be of brass,
unfinished, with internal pipe thread for connection to downspout.
2.5 WATERPROOFING
A. A sleeve flashing device shall be provided at points where pipes pass
through membrane waterproofed floors or walls. The sleeve flashing
device shall be manufactured, cast iron fitting with clamping device
that forms a sleeve for the pipe floor penetration of the floor
membrane. A galvanized steel pipe extension shall be included in the
top of the Fitting that will extend 50 mm (2 inches) above finished
floor and galvanized steel pipe extension in the bottom of the fitting
that will extend through the floor slab. A waterproofed caulked joint
shall be provided at the top hub.
PART 3 - EXECUTION
3.1 PIPE INSTALLATION
A. The pipe installation shall comply with the requirements of the
International code and these specifications.
B. Branch piping shall be installed from the piping system and connect to
all drains and outlets.
C. Pipe shall be round and straight. Cutting shall be done with proper
tools. Pipe shall be reamed to full size after cutting.
D. All pipe runs shall be laid out to avoid interference with other work.
E. The piping shall be installed above accessible ceilings to allow for
ceiling panel removal.
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F. Unless otherwise stated on the documents, minimum horizontal slope
shall be one inch for everyl.22 m (4 feet) of pipe length.

G. The piping shall be installed free of sags and bends.

H. Seismic restraint shall be installed where required by code.

1. Changes in direction for storm drainage piping shall be made using
appropriate branches, bends and long sweep bends. Sanitary tees and
short sweep % bends may be used on vertical stacks if change in
direction of flow is from horizontal to vertical. Long turn double wye
branch and 1/8 bend Ffittings shall be used if two fixtures are
installed back to back or side by side with common drain pipe. Do not
change direction of flow more than 90 degrees. Proper size of standard
increaser and reducers shall be used if pipes of different sizes are
connected. Reducing size of drainage piping in direction of flow is
prohibited.

J. Caste iron piping shall be installed according to CISPI’s “Cast Iron
Soil Pipe and Fittings Handbook,” Chapter 1V, “Installation of Cast
Iron Soil Pipe and Fittings”

K. Aboveground copper tubing shall be installed according to CDA’s “Copper
Tube Handbook™.

L. Aboveground PVC piping shall be installed according to ASTM D2665.
Underground PVC piping shall be installed according to ASTM D2321.

3.2 JOINT CONSTRUCTION

A. Hub and spigot, cast iron piping with gasket joints shall be joined in
accordance with CISPI’s “Cast lron Soil Pipe and Fittings Handbook™” for
compression joints.

B. Hub and spigot, cast iron piping with calked joints shall be joined in
accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook™” for
lead and oakum calked joints.

C. Hubless, cast iron piping shall be joined in accordance with CISPI’s
“Cast Iron Soil Pipe and Fittings Handbook™ for hubless piping coupling
joints.

D. For threaded joints, thread pipe with tapered pipe threads according to
ASME B1.20.1. The threads shall be cut full and clean using sharp disc
cutters. Threaded pipe ends shall be reamed to remove burrs and
restored to full pipe inside diameter. Pipe Ffittings and valves shall
be joined as follows:

1. Apply appropriate tape or thread compound to external pipe threads
unless dry seal threading is required by the pipe service
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2. Pipe sections with damaged threads shall be replaced with new
sections of pipe.
Copper tube and fittings with soldered joints shall be joined according
to ASTM B828. A water flushable, lead free flux conforming to ASTM
B813 and a lead free alloy solder conforming to ASTM B32 shall be used.
for PVC piping, solvent cement joints shall be used for joints. All
surfaces shall be cleaned and dry prior to applying the primer and
solvent cement. Installation practices shall comply with ASTM F402.
The joint shall conform to ASTM D2855 and ASTM D2665 appendixes.

3.3 SPECIALTY PIPE FITTINGS

A

B.

Transition coupling shall be installed at pipe joints with small
differences in pipe outside diameters.

Dielectric fittings shall be installed at connections of dissimilar
metal piping and tubing.

3.4 PIPE HANGERS, SUPPORTS AND ACCESSORIES:

A

All piping shall be supported according to the International plumbing

code, Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and these

specifications.

Hangers, supports, rods, inserts and accessories used for Pipe supports

shall be shop coated with zinc Chromate primer paint. Electroplated

copper hanger rods, hangers and accessories may be used with copper

tubing.

Horizontal piping and tubing shall be supported within 300 mm (12

inches) of each fitting or coupling.

Horizontal cast iron piping shall be supported with the following

maximum horizontal spacing and minimum hanger rod diameters:

1. NPS 1-1/2 to NPS 2 (DN 40 to DN 50): 1500 mm (60 inches) with 10 mm
(378 inch) rod.

2. NPS 3 (DN 80): 1500 mm (60 inches) with 13 mm (1/2 inch) rod.

3. NPS 4 to NPS 5 (DN 100 to DN 125): 1500 mm (60 inches) with 16 mm
(5/8 inch) rod.

4. NPS 6 to NPS 8 (DN 150 to DN 200): 1500 mm (60 inches) with 19 mm
(374 inch) rod.

5. NPS 10 to NPS 12 (DN 250 to DN 300): 1500 mm (60 inches) with 22 mm
(7/8 inch) rod.

The maximum support spacing for horizontal plastic shall be 1.22 m (4

feet).
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F. Vertical piping and tubing shall be supported at the base, at each
floor, and at intervals no greater than 4.57 m (15 feet).

G. In addition to the requirements in Section 22 05 11, COMMON WORK
RESULTS FOR PLUMBING, floor, Wall and Ceiling Plates shall have the
following characteristics:

1. Solid or split unplated cast iron.

2. All plates shall be provided with set screws.

3. Height adjustable clevis type pipe hangers.

4_ Adjustable Floor Rests and Base Flanges shall be steel.

5. Hanger Rods shall be low carbon steel, fully threaded or Threaded at
each end with two removable nuts at each end for positioning rod and
hanger and locking each in place.

6. Riser Clamps shall be malleable iron or steel.

7. Roller shall be cast iron.

8. Hangers and supports utilized with insulated pipe and tubing shall
have 180 degree (min.) metal protection shield Centered on and
welded to the hanger and support. The shield shall be 4 inches in
length and be 16 gage steel. The shield shall be sized for the
insulation.

H. Miscellaneous Materials shall be provided as specified, required,
directed or as noted on the drawings for proper installation of
hangers, supports and accessories. If the vertical distance exceeds 6 m
(20 feet) for cast iron pipe additional support shall be provided in
the center of that span. All necessary auxiliary steel shall be
provided to provide that support.

1. Cast escutcheon with set screw shall be installed at each wall, floor
and ceiling penetration in exposed finished locations and within
cabinets and millwork.

J. Penetrations:

1. Fire Stopping: Where pipes pass through fire partitions, fire walls,
smoke partitions, or floors, a fire stop shall be installed that
provides an effective barrier against the spread of fire, smoke and
gases as specified in Section 07 84 00, FIRESTOPPING. Clearances
between raceways and openings shall be completely filled and sealed
with the fire stopping materials.

2. Water proofing: At floor penetrations, Clearances around the pipe
shall be completely sealed and made watertight with sealant as
specified in Section 07 92 00, JOINT SEALANTS.
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K. Piping shall conform to the following:
1. Storm Water Drain and Vent Drain to main stacks:
Pipe Size Minimum Pitch
80 mm (3 inches) and 2%
smaller
100 mm (4 inches) (4 1%
inches) and larger
3.5 TESTS
A. Storm sewer system shall be tested either in its entirety or in
sections.
B. Storm Water Drain tests shall be conducted before trenches are

backfilled or fixtures are connected. A water test or air test shall be

conducted, as directed.

1. If entire system is tested with water, tightly close all openings in
pipes except the highest opening, and Fill system with water to
point of overflow. If system is tested in sections, tightly plug
each opening except highest opening of section under test, Fill each
section with water and test with at least a 3 m (10 foot) head of
water. In testing successive sections, test at least upper 3 m (10
feet) of next preceding section so that each joint or pipe except
upper most 3 m (10 feet) of system has been submitted to a test of
at least a 3 m (10 foot) head of water. Water shall be kept in the
system, or in portion under test, for at least 15 minutes before
inspection starts. System shall then be tight at all joints.

2. For an air test, an air pressure of 35 kPa (5 psi) gage shall be
maintained for at least 15 minutes without leakage. A force pump and
mercury column gage shall be used for the test.

3. Final Tests: Either one of the following tests may be used.

a. Smoke Test: After Ffixtures are permanently connected and traps
are filled with water, fill entire drainage and vent systems with
smoke under pressure of 1.3 kPa (1 inch of water) with a smoke
machine. Chemical smoke is prohibited.

b. Peppermint Test: Introduce .06 liters (2 ounces) of peppermint
into each line or stack.

---END - - -
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SECTION 22 14 29
SUMP PUMPS

- GENERAL

1.1 DESCRIPTION

A.

Sump pumps. See schedule on Drawings for pump capacity and head.

1.2 RELATED WORK

D.

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.

Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT.
SECTION 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS.Requirements for
commissioning, systems readiness checklist, and training.

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, frame and type
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.

PART 2

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 Enclosures for Electrical Egquipment (1000 Volts
Maximum)

Underwriters' Laboratories, Inc. (UL):
508-99 (R2008)...eveu.n. Standards For Industrial Control Equipment
- PRODUCTS

2.1 SUMP PUMP

A.

Driver shall be electric motor. Support shall be rigid type. Provide
perforated, suction strainer. Systems may include one, two, or more
pumps with alternator as required by: Contract DocumentsPumpsshall 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 , drip-proofvoltage and

phase as shown in schedule on Electrical drawings conforming to NEMA

250. 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.

Starting Switch: Manually-operated, tumbler type, as specified in

Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.

Sump: Furnish cast iron or fiberglass basin with gas tight covers. Cover

shall have 280 mm by 380 mm (1ll-inch by 15-inch) manhole with bolted

cover, vent connection, openings for pumps and controls. 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 and ball valve in the discharge of each pump.

Removal/Disconnect System: In a system utilizing a submersible pump,

where sump depth, pump size, or other conditions make removal of the

pump unusually difficult or unsafe, a removal/disconnect system shall be

22 14 29 - 2



PART 3

01-11

provided. The system will consist of a discharge fitting mounted on
vertical guide rails attached to the sump. The pump shall be fitted with
an adapter fitting that easily connects to/disconnects from the
discharge fitting as the pump is raised from or lowered into the sump.
The discharge piping will connect to the discharge fitting so that it is
not necessary to disconnect any piping in order to remove the pump.
Where the sump depth is greater than five feet or other conditions exist
to make the removal of the pump difficult or hazardous, the system shall
include a rail guided quick disconnect apparatus to allow the pump to be
pulled up out of the sump without workers entering the sump and without
disconnecting the piping.

- EXECUTION

3.1 STARTUP AND TESTING

A.

3.3 DE
A.

Make tests as recommended by product manufacturer and listed standards
and under actual or simulated operating conditions and prove full
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.

The tests shall include system capacity and all control and alarm
functions.

When any defects are detected, correct defects and repeat test.

The commissioning Agent will observe startup and contractor testing of
selected equipment. Coordinate the startup and contractor testing
schedules with the Resident Engineer and Commissioning Agent. Provide a

minimum of 7 days prior to notice.

MONSTRATION AND TRAINING

Provide services of manufacturer’s technical representative for four
hours to instruct VA Personnel in operation and maintenance of units.
Submit training plans and instructor qualifications in accordance with

the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS.
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1 - GENERAL
1.1 DESCRIPTION
A. Plumbing fixtures, associated trim and Fittings necessary to make a
complete installation from wall or floor connections to rough piping,
and certain accessories.
1.2 RELATED WORK
A. Sealing between fixtures and other finish surfaces: Section 07 92 00,
JOINT SEALANTS.
B. Flush panel access doors: Section 08 31 13, ACCESS DOORS AND FRAMES.
C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
D. SECTION 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS.
Requirements for commissioning, systems readiness checklist, and
training.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Submit plumbing fixture information in an assembled brochure, showing
cuts and full detailed description of each Fixture.
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 National Standard Institute (ANSI):
The American Society of Mechanical Engineers (ASME):

Al112.6.1M-02(R2008)..... Floor Affixed Supports for Off-the-Floor
Plumbing Fixtures for Public Use

A112.19.1M-08 .......... Enameled Cast Iron Plumbing Fixtures

A112.19.2M-03. .. ... .. ... Vitreous China Plumbing Fixtures

A112.19.3-2001(R2008)...Stainless Steel Plumbing Fixtures (Designed for
Residential Use)
C. American Society for Testing and Materials (ASTM):

A276-2010 . ... ... ....... Stainless and Heat-Resisting Steel Bars and
Shapes
WW-P-541-E/GEN . .._...... Plumbing Fixtures with Amendment 1
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National Association of Architectural Metal Manufacturers (NAAMM): NAAMM

AMP 500-505

Metal Finishes Manual (1988)

American Society of Sanitary Engineers (ASSE):

1016-05. . . oo oo o Performance Requirements for Individual
Thermostatic, Pressure Balancing and Combination
Pressure Balancing and Thermostatic Control
Valves for Individual Fixture Fittings

NSF International (NSF)

NSF/ZANSI 14 (2013)...... Plastics Piping System Components and Related
Materials
NSF/ANSI 61 (2012)...... Drinking Water System Components — Health
Effects
NSF/ZANSI 372 (2011)..... Drinking Water System Components — Lead Content
American with Disabilities Act (A.D.A) Section 4-19.4 Exposed Pipes and
Surfaces

Environmental Protection Agency EPA PL 93-523 1974; A 1999) Safe
Drinking Water Act.
International Building Code, ICC IPC 2012.

PART 2 - PRODUCTS
2.1 MATERIALS

A

Material or equipment containing a weighted average of greater than 0.25
percent lead shall not be used in any potable water system intended for
human consumption, and shall be certified in accordance with NSF/ANSI 61
or NSF 372. B. Plastic pipe, fittings, and solvent cement shall meet
NSF/ANSI 14 and shall be NSF listed for the service intended.

2.2 STAINLESS STEEL

A. Corrosion-resistant Steel (CRS):
1. Plate, Sheet and Strip: CRS flat products shall conform to chemical
composition requirements of any 300 series steel specified in ASTM
A276.
2. Finish: Exposed surfaces shall have standard polish (ground and
polished) equal to NAAMM finish Number 4.
B. Die-cast zinc alloy products are prohibited.
2.3 STOPS
A. Provide lock-shield loose key or screw driver pattern angle stops,
straight stops or stops integral with faucet, with each compression type
faucet whether specifically called for or not. Locate stops centrally
above or below Fixture in accessible location.
B. Furnish keys for lock shield stops to Resident Engineer.

22 40 00 - 2



VA Parking Structure Expand Building 32 - VA Project # 495.305, MGA 14.035

C.

D.

11-15-16

Supply from stops not integral with faucet shall be chrome plated copper
flexible tubing or flexible stainless steel with inner core of non-toxic
polymer.

Supply pipe from wall to valve stop shall be rigid threaded IPS copper
alloy pipe, i.e. red brass pipe nipple, chrome plated where exposed.

2.4 ESCUTCHEONS

Heavy type, chrome plated, with set screws. Provide for piping serving
plumbing fixtures and at each wall, ceiling and floor penetrations in
exposed finished locations and within cabinets and millwork.

2.5 HOSE BIBB AND MISCELLANEOUS DEVICES

A

(P-804) Hose Bibb (Single Faucet, Wall Mounted to Exposed): Cast or
wrought copper alloy, single faucet with replaceable monel seat,
removable replacement unit containing all parts subject to wear, mounted
on wall 914 mm (36 inches) above floor to concealed supply pipe. Provide
faucet with 19 mm (374 inch) hose coupling thread on spout and vacuum
breaker. Four-arm handle on faucet shall be cast, formed or drop forged
copper alloy. Escutcheons shall be either forged copper alloy or CRS.
Exposed metal parts, including exposed part under valve handle when in
open position, shall have a bright finish.

PART 3 - EXECUTION
3.1 INSTALLATION

A

B.

C.

Fixture Setting: Opening between Ffixture and floor and wall finish shall
be sealed as specified under Section 07 92 00, JOINT SEALANTS.

Supports and Fastening: Secure all fixtures, equipment and trimmings to
partitions, walls and related finish surfaces. Exposed heads of bolts
and nuts in finished rooms shall be hexagonal, polished chrome plated
brass with rounded tops.

Toggle Bolts: For hollow masonry units, finished or unfinished.
Expansion Bolts: For brick or concrete or other solid masonry. Shall be
6 mm (1/4 inch) diameter bolts, and to extend at least 76 mm (3 inches)
into masonry and be Ffitted with loose tubing or sleeves extending into
masonry. Wood plugs, fiber plugs, lead or other soft metal shields are
prohibited.

Power Set Fasteners: May be used for concrete walls, shall be 6 mm (1/4
inch) threaded studs, and shall extend at least 32 mm (1 1/4 inches)
into wall.

Tightly cover and protect fixtures and equipment against dirt, water and
chemical or mechanical injury.
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3.2 CLEANING
At completion of all work, fixtures, exposed materials and equipment

shall be thoroughly cleaned.

- --END- - -
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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 systems, materials, equipment, and
accessories in accordance with the specifications and drawings.
Capacities and ratings of motors, transformers, conductors and cable,
switchboards, switchgear, panelboards, motor control centers,
generators, automatic transfer switches, and other items and
arrangements for the specified items are shown on the drawings.

C. Electrical service entrance equipment and arrangements for temporary
and permanent connections to the electric utility company’s system
shall conform to the electric utility company"s requirements.
Coordinate fuses, circuit breakers and relays with the electric utility
company’s system, and obtain electric utility company approval for
sizes and settings of these devices.

D. Conductor ampacities specified or shown on the drawings are based on
copper conductors, with the conduit and raceways sized per NEC.
Aluminum conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A. The International Building Code (IBC), National Electrical Code (NEC),
Underwriters Laboratories, Inc. (UL), and National Fire Protection
Association (NFPA) codes and standards are the minimum requirements for
materials and installation.

B. The drawings and specifications shall govern in those instances where
requirements are greater than those stated in the above codes and
standards.

1.3 TEST STANDARDS

A. All materials and equipment shall be listed, labeled, or certified by a
Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters
Laboratories, Inc. (UL), standards where test standards have been
established. Materials and equipment which are not covered by UL
standards will be accepted, providing that materials and equipment are
listed, labeled, certified or otherwise determined to meet the safety
requirements of a NRTL. Materials and equipment which no NRTL accepts,
certifies, lists, labels, or determines to be safe, will be considered
if Inspected or tested in accordance with national industrial
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standards, such as ANSI, NEMA, and NETA. Evidence of compliance shall
include certified test reports and definitive shop drawings.

B. Definitions:

1. Listed: Materials and equipment 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 materials and
equipment or periodic evaluation of services, and whose listing
states that the materials and equipment either meets appropriate
designated standards or has been tested and found suitable for a
specified purpose.

2. Labeled: Materials and equipment 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 materials and equipment, and by whose labeling the
manufacturer indicates compliance with appropriate standards or
performance in a specified manner.

3. Certified: Materials and equipment which:

a. Have been tested and found by a NRTL to meet nationally
recognized standards or to be safe for use in a specified manner.

b. Are periodically inspected by a NRTL.

c. Bear a label, tag, or other record of certification.

4_ Nationally Recognized Testing Laboratory: Testing laboratory which
is recognized and approved by the Secretary of Labor in accordance
with OSHA regulations.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)

A. Manufacturer’s Qualifications: The manufacturer shall regularly and
currently produce, as one of the manufacturer®s principal products, the
materials and equipment specified for this project, and shall have
manufactured the materials and equipment for at least three years.

B. Product Qualification:

1. Manufacturer®s materials and equipment shall have been in
satisfactory operation, on three installations of similar size and
type as this project, for at least three years.

2. The Government reserves the right to require the Contractor to
submit a list of installations where the materials and equipment
have been in operation before approval.
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Service Qualifications: There shall be a permanent service organization
maintained or trained by the manufacturer which will render
satisfactory service to this installation within four hours of receipt
of notification that service is needed. Submit name and address of

service organizations.

1.5 APPLICABLE PUBLICATIONS

A

B.

Applicable publications listed in all Sections of Division 26 are the
latest issue, unless otherwise noted.

Products specified in all sections of Division 26 shall comply with the
applicable publications listed in each section.

1.6 MANUFACTURED PRODUCTS

A

D.

E.

Materials and equipment furnished shall be of current production by
manufacturers regularly engaged in the manufacture of such items, and
for which replacement parts shall be available.

When more than one unit of the same class or type of materials and

equipment is required, such units shall be the product of a single

manufacturer .

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 .

Factory wiring and terminals shall be identified on the equipment being

furnished and on all wiring diagrams.

When Factory Testing Is Specified:

1. The Government shall have the option of witnessing factory tests.
The Contractor shall notify the Government through the COTR a
minimum of 15 working days prior to the manufacturer’s performing
the factory tests.

2. Four copies of certified test reports shall be furnished to the COTR
two weeks prior to final iInspection and not more than 90 days after
completion of the tests.
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3. When materials and equipment fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for all
additional expenses for the Government to witness re-testing.

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS
A. Where the Government or the Contractor requests variations from the
contract requirements, 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.
1.8 MATERIALS AND EQUIPMENT PROTECTION
A. Materials and equipment shall be protected during shipment and storage
against physical damage, vermin, dirt, corrosive substances, fumes,
moisture, cold and rain.

1. Store materials and equipment indoors in clean dry space with
uniform temperature to prevent condensation.

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 repaired or replaced, as determined by
the COTR.

4_ Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment 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 shall comply with the requirements of NFPA 70

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J — General

Environmental Controls, OSHA Part 1910 subpart K — Medical and First

Aid, and OSHA Part 1910 subpart S — Electrical, in addition to other

references required by contract.

B. Job site safety and worker safety is the responsibility of the

Contractor.

C. Electrical work shall be accomplished with all affected circuits or
equipment de-energized. When an electrical outage cannot be
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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. 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
include procedures to be used on and near the live electrical
equipment, barriers to be installed, safety equipment to be used,
and exit pathways.

3. Work on energized circuits or equipment cannot begin until prior
written approval is obtained from the COTR.

D. For work that affects existing electrical systems, arrange, phase and
perform work to assure minimal interference with normal functioning of
the facility. Refer to Article OPERATIONS AND STORAGE AREAS under
Section 01 00 00, GENERAL REQUIREMENTS.

E. 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.

F. Coordinate location of equipment and conduit with other trades to
minimize interference.

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS

A. Equipment location shall be as close as practical to locations shown on
the drawings.

B. Working clearances shall not be less than specified in the NEC.

C. Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not readily accessible for operation and maintenance, the
equipment shall be removed and reinstalled as directed at no
additional cost to the Government.

2. "Readily 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.
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Electrical service entrance equipment and arrangements for temporary
and permanent connections to the electric utility company’s system
shall conform to the electric utility company®s requirements.
Coordinate fuses, circuit breakers and relays with the electric utility
company’s system, and obtain electric utility company approval for
sizes and settings of these devices.

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 switchboards and switchgear, panelboards,
cabinets, motor controllers, fused and non-fused safety switches,
generators, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in switchboards,
switchgear and motor control assemblies, control devices and other
significant equipment.

Identification signs for Normal Power System equipment shall be
laminated black phenolic resin with a white core with engraved
lettering. Identification signs for Essential Electrical System (EES)
equipment, as defined in the NEC, shall be laminated red phenolic resin
with a white core with engraved lettering. Lettering shall be a minimum
of 12 mm (1/2 inch) high. Identification signs shall indicate equipment
designation, rated bus amperage, voltage, number of phases, number of
wires, and type of EES power branch as applicable. Secure nameplates
with screws.

Install adhesive arc flash warning labels on all equipment as required
by NFPA 70E. Label shall indicate the arc hazard boundary (inches),
working distance (inches), arc flash incident energy at the working
distance (calories/cm2), required PPE category and description
including the glove rating, voltage rating of the equipment, limited
approach distance (inches), restricted approach distance (inches),
prohibited approach distance (inches), equipment/bus name, date
prepared, and manufacturer name and address.

1.12 SUBMITTALS

A

B.

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

The Government®s approval shall be obtained for all materials and
equipment before delivery to the job site. Delivery, storage or
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installation of materials and equipment which has not had prior
approval will not be permitted.

All submittals shall include six copies of adequate descriptive
literature, catalog cuts, shop drawings, test reports, certifications,
samples, and other data necessary for the Government to ascertain that
the proposed materials and equipment comply with drawing and
specification requirements. Catalog cuts submitted for approval shall
be legible and clearly identify specific materials and 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, manuals,
pictures, nameplate data, and test reports as required.

2. Submittals are required for all equipment anchors and supports.
Submittals shall include weights, dimensions, center of gravity,
standard connections, manufacturer®s recommendations and behavior
problems (e.g., vibration, thermal expansion, etc.) associated with
equipment or piping so that the proposed installation can be
properly reviewed. Include sufficient fabrication information so
that appropriate mounting and securing provisions may be designed
and attached to the equipment.

3. 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.

4. Parts list which shall include information for replacement parts and
ordering instructions, as recommended by the equipment manufacturer.

Maintenance and Operation Manuals:
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1. Submit as required for systems and equipment specified in the
technical sections. Furnish in hardcover binders or an approved
equivalent.

2. Inscribe the following identification on the cover: the words
"“"MAINTENANCE AND OPERATION MANUAL,'" the name and location of the
system, material, equipment, building, name of Contractor, and
contract name and 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
material or equipment.

3. 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.

4. 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.

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 and
replacement 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 shop drawings,
manuals, test reports, certifications, and samples as applicable.

H. After approval and prior to installation, furnish the COTRwith one
sample of each of the following:
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1. A minimum 300 mm (12 inches) length of each type and size of wire

and cable along with the tag from the coils or reels from which the

sample was taken. The length of the sample shall be sufficient to
show all markings provided by the manufacturer.

2. Each type of conduit coupling, bushing, and termination Ffitting.

3. Conduit hangers, clamps, and supports.

4. Duct sealing compound.

5. Each type of receptacle, toggle switch, lighting control sensor,
outlet box, manual motor starter, device wall plate, engraved
nameplate, wire and cable splicing and terminating material, and
branch circuit single pole molded case circuit breaker.

1.13 SINGULAR NUMBER
A. Where any device or part of equipment is referred to in these
specifications in the singular number (e.g., 'the switch'™), this
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

A. The Contractor shall furnish the instruments, materials, and labor for

tests.
B. Where systems are comprised of components specified in more than one
section of Division 26, the Contractor shall coordinate the

installation, testing, and adjustment of all components between various

manufacturer’s representatives and technicians so that a complete,
functional, and operational system is delivered to the Government.

C. When test results indicate any defects, the Contractor shall repair or

replace the defective materials or equipment, and repeat the tests.
Repair, replacement, and retesting shall be accomplished at no
additional cost to the Government.

1.15 WARRANTY

A. All work performed and all equipment and material furnished under this

Division shall be free from defects and shall remain so for a period of

one year from the date of acceptance of the entire installation by the

Contracting Officer for the Government.
1.16 INSTRUCTION
A. Instruction to designhated Government personnel shall be provided for
the particular equipment or system as required in each associated
technical specification section.
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B. Furnish the services of competent instructors to give full instruction
in the adjustment, operation, and maintenance of the specified
equipment and system, including pertinent safety requirements.
Instructors shall be thoroughly familiar with all aspects of the
installation, and shall be trained in operating theory as well as
practical operation and maintenance procedures.

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.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)
---END---
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrical
systems rated 600 V and below, indicated as cable(s), conductor(s),
wire, or wiring in this section.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain
the integrity of fire-resistant rated construction.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

C. 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.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits
for conductors and cables.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 FACTORY TESTS

A. Conductors and cables shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects. Factory tests
shall be certified.

1.5 SUBMITTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Submit the following data for approval:
1) Electrical ratings and insulation type for each conductor and
cable.
2) Splicing materials and pulling lubricant.
2. Certifications: Two weeks prior to final inspection, submit the
following.
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a. Certification by the manufacturer that the conductors and cables
conform to the requirements of the drawings and specifications.
b. Certification by the Contractor that the conductors and cables
have been properly installed, adjusted, 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):
D2301-10. .. . ... .. Standard Specification for Vinyl Chloride
Plastic Pressure-Sensitive Electrical
Insulating Tape
D2304-10. ... .o Test Method for Thermal Endurance of Rigid
Electrical Insulating Materials
D3005-10. ... oo Low-Temperature Resistant Vinyl Chloride
Plastic Pressure-Sensitive Electrical
Insulating Tape
C. National Electrical Manufacturers Association (NEMA):
WC 70-09. ... ... ..... Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy
D. National Fire Protection Association (NFPA):
70-11. @ e National Electrical Code (NEC)

E. Underwriters Laboratories, Inc. (UL):

44-10. 0 oL Thermoset-Insulated Wires and Cables

83-08... .. ... Thermoplastic-Insulated Wires and Cables

467-07 . o o a Grounding and Bonding Equipment

486A-486B-03. .. ... ...... Wire Connectors

486C-04. .. .. ... Splicing Wire Connectors

486D-05. .. .. ... Sealed Wire Connector Systems

486E-09. .. ... .. ..... Equipment Wiring Terminals for Use with Copper
Conductors

493-07 . o e aaaaa Thermoplastic-Insulated Underground Feeder and

Branch Circuit Cables
514B-04. . . . oL Conduit, Tubing, and Cable Fittings
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PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance with NEMA, UL, as
specified herein, and as shown on the drawings.
B. All conductors shall be copper.
C. Single Conductor and Cable:
1. No. 12 AWG: Minimum size, except where smaller sizes are specified
herein or shown on the drawings.
2. No. 8 AWG and larger: Stranded.
3. No. 10 AWG and smaller: Solid; except shall be stranded for final
connection to motors, transformers, and vibrating equipment.
4_ Insulation: THHN-THWN and XHHW-2. XHHW-2 shall be used for isolated
power systems.
D. Color Code:
1. No. 10 AWG and smaller: Solid color insulation or solid color
coating.
2. No. 8 AWG and larger: 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.
c. Color using 19 mm (0.75 inches) wide tape.
4_ For modifications and additions to existing wiring systems, color
coding shall conform to the existing wiring system.
5. Conductors shall be color-coded as follows:

2087120 V Phase 480/277 V
Black A Brown
Red B Orange
Blue C Yellow
White Neutral Gray *
* or white with colored (other than green) tracer.

6. Lighting circuit “switch legs”, and 3-way and 4-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.

7. Color code for isolated power system wiring shall be iIn accordance

with the NEC.
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2.2 SPLICES
A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Smaller:

1. Solderless, screw-on, reusable pressure cable type, with integral
insulation, approved for copper and aluminum conductors.

2. The integral insulator shall have a skirt to completely cover the
stripped conductors.

3. The number, size, and combination of conductors used with the
connector, as listed on the manufacturer®s packaging, shall be
strictly followed.

C. Above Ground Splices for No. 8 AWG to No. 4/0 AWG:

1. Compression, hex screw, or bolt clamp-type of high conductivity and
corrosion-resistant material, listed for use with copper and
aluminum conductors.

2. Insulate with materials approved for the particular use, location,
voltage, and temperature. Insulation level shall be not less than
the insulation level of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

4. All bolts, nuts, and washers used with splices shall be zinc-plated
steel.

D. Above Ground Splices for 250 kcmil and Larger:

1. Long barrel “butt-splice” or “sleeve” type compression connectors,
with minimum of two compression indents per wire, listed for use
with copper and aluminum conductors.

2. Insulate with materials approved for the particular use, location,
voltage, and temperature. Insulation level shall be not less than
the insulation level of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer.

G. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant,
cold and weather resistant.
2.3 CONNECTORS AND TERMINATIONS
A. Mechanical type of high conductivity and corrosion-resistant material,
listed for use with copper conductors.
B. Long barrel compression type of high conductivity and
corrosion-resistant material, with minimum of two compression indents

per wire, listed for use with copper conductors.
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C. All bolts, nuts, and washers used to connect connections and
terminations to bus bars or other termination points shall be zinc-
plated steel.

2.4 CONTROL WIRING

A. Unless otherwise specified elsewhere in these specifications, control
wiring shall be as specified herein, except that the minimum size shall
be not less than No. 14 AWG.

B. Control wiring shall be sized such that the voltage drop under in-rush
conditions does not adversely affect operation of the controls.

2.5 WIRE LUBRICATING COMPOUND

A. Lubricating compound shall be suitable for the wire insulation and
conduit, and shall not harden or become adhesive.

B. Shall not be used on conductors for isolated power systems.

PART 3 - EXECUTION
3.1 GENERAL

A. Install conductors in accordance with the NEC, as specified, and as
shown on the drawings.

B. Install all conductors in raceway systems.

C. Splice conductors only in outlet boxes, junction boxes, pullboxes,
manholes, or handholes.

D. Conductors of different systems (e.g-, 120 V and 277 V) shall not be
installed in the same raceway.

E. Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which Firmly clamps each individual cable
and tightens due to cable weight.

F. In panelboards, cabinets, wireways, switches, enclosures, and equipment
assemblies, neatly form, train, and tie the conductors with non-
metallic ties.

G. For connections to motors, transformers, and vibrating equipment,
stranded conductors shall be used only from the last fixed point of
connection to the motors, transformers, or vibrating equipment.

H. Use expanding foam or non-hardening duct-seal to seal conduits entering
a building, after installation of conductors.

1. Conductor and Cable Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling. Use lubricants approved for
the cable.

2. Use nonmetallic pull ropes.
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3. Attach pull ropes by means of either woven basket grips or pulling
eyes attached directly to the conductors.
4_ All conductors in a single conduit shall be pulled simultaneously.
5. Do not exceed manufacturer’s recommended maximum pulling tensions
and sidewall pressure values.

J. No more than three branch circuits shall be installed in any one
conduit.

K. When stripping stranded conductors, use a tool that does not damage the
conductor or remove conductor strands.

3.2 SPLICE AND TERMINATION INSTALLATION

A_. Splices and terminations shall be mechanically and electrically secure,
and tightened to manufacturer’s published torque values using a torque
screwdriver or wrench.

B. Where the Government determines that unsatisfactory splices or
terminations have been installed, replace the splices or terminations
at no additional cost to the Government.

3.3 CONDUCTOR IDENTIFICATION

A. When using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG, apply tape in half-overlapping turns
for a minimum of 75 mm (3 inches) from terminal points, and in junction
boxes, pullboxes, 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.

3.4 FEEDER CONDUCTOR IDENTIFICATION

A. In each interior pullbox, install brass tags on all feeder conductors
to clearly designate their circuit identification and voltage. The tags
shall be the embossed type, 40 mm (1-1/2 inches) in diameter and 40
mils thick. Attach tags with plastic ties.

3.5 EXISTING CONDUCTORS

A. Unless specifically indicated on the plans, existing conductors shall
not be reused.

3.6 CONTROL WIRING INSTALLATION

A. Unless otherwise specified in other sections, install control wiring
and connect to equipment to perform the required functions as specified
or as shown on the drawings.

B. Install a separate power supply circuit for each system, except where
otherwise shown on the drawings.
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3.7 CONTROL WIRING IDENTIFICATION
A. Install a permanent wire marker on each wire at each termination.
B. ldentifying 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.
3.8 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer®s recommendations. In
addition, include the following:
1. Visual Inspection and Tests: Inspect physical condition.
2. Electrical tests:

a. After installation but before connection to utilization devices,
such as fixtures, motors, or appliances, test conductors phase-
to-phase and phase-to-ground resistance with an insulation
resistance tester. Existing conductors to be reused shall also
be tested.

b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V 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 megohms
for 300 V rated cable and 100 megohms for 600 V rated cable.

c. Perform phase rotation test on all three-phase circuits.

--—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 furnishing, installation, connection, and
testing of grounding and bonding equipment, indicated as grounding
equipment in this section.

B. “Grounding electrode system” refers to grounding electrode conductors
and all electrodes required or allowed by NEC, as well as made,
supplementary, grounding electrodes.

C. The terms “connect” and “bond” are used interchangeably in this section
and have the same meaning.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and
boxes.

D. Section 26 24 16, PANELBOARDS: Low-voltage panelboards.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), iIn Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Submit plans showing the location of system grounding electrodes
and connections, and the routing of aboveground and underground
grounding electrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submit ground resistance

field test reports to the COTR.
3. Certifications:

a. Certification by the Contractor that the grounding equipment has

been properly installed and tested.
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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.

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

B1-07. e e et Standard Specification for Hard-Drawn Copper
Wire
B3-07 . i et Standard Specification for Soft or Annealed

Copper Wire

B8-11.. . ... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard,
or Soft

C. Institute of Electrical and Electronics Engineers, Inc. (I1EEE):

81-83. . . IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials
of a Ground System Part 1: Normal Measurements

D. National Fire Protection Association (NFPA):

70-11. .. e National Electrical Code (NEC)

7O0E-12. ... National Electrical Safety Code
B Underwriters Laboratories, Inc. (UL):

44-10 .o Thermoset-Insulated Wires and Cables

83-08 ... ... Thermoplastic-Insulated Wires and Cables

467-07 - i aaan Grounding and Bonding Equipment

PART 2 - PRODUCTS
2.1 GROUNDING AND BONDING CONDUCTORS
A. Equipment grounding conductors shall be insulated stranded copper,
except that sizes No. 10 AWG and smaller shall be solid copper.
Insulation color shall be continuous green for all equipment grounding
conductors, except that wire sizes No. 4 AWG and larger shall be
identified per NEC.
B. Bonding conductors shall be bare stranded copper, except that sizes No.
10 AWG and smaller shall be bare solid copper. Bonding conductors
shall be stranded for final connection to motors, transformers, and
vibrating equipment.
C. Conductor sizes shall not be less than shown on the drawings, or not
less than required by the NEC, whichever is greater.
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D. Insulation: THHN-THWN and XHHW-2. XHHW-2 shall be used for isolated
power systems.
2.2 GROUND RODS
A. Copper clad steel, 19 mm (0.75 inch) diameter by 3 M (10 feet) long.
B. Quantity of rods shall be as shown on the drawings, and as required to
obtain the specified ground resistance.
2.3 CONCRETE ENCASED ELECTRODE
A. Concrete encased electrode shall be No. 4 AWG bare copper wire,
installed per NEC.
2.4 GROUND CONNECTIONS
A. Below Grade and Inaccessible Locations: Exothermic-welded type
connectors.
B. Above Grade:

1. Bonding Jumpers: Listed for use with aluminum and copper conductors.
For wire sizes No. 8 AWG and larger, use compression-type
connectors. For wire sizes smaller than No. 8 AWG, use mechanical
type lugs. Connectors or lugs shall use zinc-plated steel bolts,
nuts, and washers. Bolts shall be torqued to the values recommended
by the manufacturer.

2. Connection to Building Steel: Exothermic-welded type connectors.

3. Connection to Grounding Bus Bars: Listed for use with copper
conductors. Use mechanical type lugs, with zinc-plated steel bolts,
nuts, and washers. Bolts shall be torqued to the values recommended
by the manufacturer.

2.5 GROUND TERMINAL BLOCKS
A. At any equipment mounting location (e.g., backboards and hinged cover
enclosures) where rack-type ground bars cannot be mounted, provide
mechanical type lugs, with zinc-plated steel bolts, nuts, and washers.
Bolts shall be torqued to the values recommended by the manufacturer.
PART 3 - EXECUTION
3.1 GENERAL
A. Install grounding equipment in accordance with the NEC, as shown on the
drawings, and as specified herein.
B. System Grounding:

1. Secondary service neutrals: Ground at the supply side of the
secondary disconnecting means and at the related transformer.

2. Separately derived systems (transformers downstream from the service

entrance): Ground the secondary neutral.
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C. Equipment Grounding: Metallic piping, building structural steel,

electrical 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 INACCESSIBLE GROUNDING CONNECTIONS

A. Make grounding connections, which are normally buried or otherwise

inaccessible, by exothermic weld.
3.3 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS

A. Main Bonding Jumper: Bond the secondary service neutral to the ground

bus iIn the service equipment.

B. Metallic Piping, Building Structural Steel, and Supplemental
Electrode(s):

1.

Provide a grounding electrode conductor sized per NEC between the
service equipment ground bus and all metallic water pipe systems,
building structural steel, and supplemental or made electrodes.
Provide jumpers across insulating joints in the metallic piping.

2. Provide a supplemental ground electrode as shown on the drawings and
bond to the grounding electrode system.
3.4 RACEWAY

A. Conduit Systems:

1.

2.

Ground all metallic conduit systems. All metallic conduit systems
shall contain an equipment grounding conductor.

Metallic conduit that only contains a grounding conductor, and is
provided for its mechanical protection, shall be bonded to that
conductor at the entrance and exit from the conduit.

Metallic conduits which terminate without mechanical connection to
an electrical equipment housing by means of locknut and bushings or
adapters, shall be provided with grounding bushings. Connect
bushings with a equipment 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.

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).
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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 electrical
continuity throughout the wireway system, by connecting a No. 6 AWG
bonding jumper at all intermediate metallic enclosures and across
all section junctions.

2. Install insulated No. 6 AWG bonding jumpers between the wireway
system, bonded as required above, and the closest building ground at
each end and approximately every 16 M (50 feet).

3. Use insulated No. 6 AWG 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 bonding jumpers to ground cable tray to
column-mounted building ground plates (pads) at each end and
approximately every 15 M (49 feet).

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. 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.

3.5 CORROSION INHIBITORS

A. When making grounding and bonding connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the metals used.

3.6 CONDUCTIVE PIPING

A. Bond all conductive piping systems, interior and exterior, to the
grounding electrode system. Bonding connections shall be made as close
as practical to the equipment ground bus.

3.7 EXTERIOR LIGHT POLES

A. Provide 6.1 M (20 feet) of No. 4 AWG bare copper coiled at bottom of
pole base excavation prior to pour, plus additional unspliced length in
and above foundation as required to reach pole ground stud.

26 05 26 - 5



VA Parking Structure Expand Building 32 - VA Project # 495.305, MGA 14.035

11-15-16

3.8 GROUND RESISTANCE

A.

B.

Grounding system resistance to ground shall not exceed 5 ohms. Make any
modifications or additions to the grounding electrode system necessary
for compliance without additional cost to the Government. Final tests
shall ensure that this requirement is met.

Grounding system resistance shall comply with the electric utility

company ground resistance requirements.

3.9 GROUND ROD INSTALLATION

A.

B.
C.

For outdoor installations, drive each rod vertically in the earth,
until top of rod is 610 mm (24 inches) below final grade.

For indoor installations, leave 100 mm (4 inches) of each rod exposed.
Where buried or permanently concealed ground connections are required,
make the connections by the exothermic process, to form solid metal
jJoints. Make accessible ground connections with mechanical pressure-
type ground connectors.

Where rock or impenetrable soil prevents the driving of vertical ground
rods, install angled ground rods or grounding electrodes in horizontal

trenches to achieve the specified ground resistance.

3.10 ACCEPTANCE CHECKS AND TESTS

A

Resistance of the grounding electrode system shall be measured using a
four-terminal fall-of-potential method as defined in IEEE 81. Ground
resistance measurements shall be made before the electrical
distribution system is energized or connected to the electric utility
company ground system, and shall be made in normally dry conditions not
fewer than 48 hours after the last rainfall.
Resistance measurements of separate grounding electrode systems shall
be made before the systems are bonded together. The combined
resistance of separate systems may be used to meet the required
resistance, but the specified number of electrodes must still be
provided.
Below-grade connections shall be visually inspected by the COTR prior
to backfilling. The Contractor shall notify the COTR24 hours before
the connections are ready for inspection.

—--—-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 06 10 00, ROUGH CARPENTRY: Mounting board for telephone
closets.

Section 07 60 00, FLASHING AND SHEET METAL: Fabrications for the
deflection of water away from the building envelope at penetrations.
Section 07 84 00, FIRESTOPPING: 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.

Section 09 91 00, PAINTING: ldentification 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.

. 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.

1.3 QUALITY ASSURANCE

A.

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A

Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
b. Size and location of panels and pull-boxes.
c. Layout of required conduit penetrations through structural
elements.
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d. Submit the following data for approval:

1) Raceway types and sizes.

2) Conduit bodies, connectors and fittings.

3) Junction and pull boxes, types and sizes.

2. Certifications: Two weeks prior to final inspection, submit the

following:

a. Certification by the manufacturer that raceways, conduits,
conduit bodies, connectors, fittings, junction and pull boxes,
and all related equipment conform to the requirements of the
drawings and specifications.

b. Certification by the Contractor that raceways, conduits, conduit
bodies, connectors, fittings, junction and pull boxes, and all
related equipment have been properly installed.

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.
B. American National Standards Institute (ANSI):

C80.1-05. .. .. Electrical Rigid Steel Conduit
C80.3-05. .. .o Steel Electrical Metal Tubing
C80.6-05. ... .. ... ..... Electrical Intermediate Metal Conduit
C. National Fire Protection Association (NFPA):
70-11. ... National Electrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):
I 0 Flexible Metal Conduit
5-11. . .. Surface Metal Raceway and Fittings
6-07 . e Electrical Rigid Metal Conduit - Steel
50-95. .. .. ... Enclosures for Electrical Equipment
360-13. ... Liquid-Tight Flexible Steel Conduit
467-13 . . oo Grounding and Bonding Equipment
B14A-13 . .. ... Metallic Outlet Boxes
514B-12. . oL Conduit, Tubing, and Cable Fittings
797-07 - o e e e e e e Electrical Metallic Tubing
1242-06. .. oo oo Electrical Intermediate Metal Conduit - Steel

E. National Electrical Manufacturers Association (NEMA):
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FB1-12. . i i e e e aean Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable
FB2.10-13. . .. ... ... .... Selection and Installation Guidelines for

Fittings for use with Non-Flexible Conduit or
Tubing (Rigid Metal Conduit, Intermediate
Metallic Conduit, and Electrical Metallic
Tubing)
FB2.20-12. . . ... .. ..... Selection and Installation Guidelines for
Fittings for use with Flexible Electrical
Conduit and Cable
F. American Iron and Steel Institute (AISI):
S100-2007 . - oo e i i North American Specification for the Design of
Cold-Formed Steel Structural Members
PART 2 - PRODUCTS
2.1 MATERIAL
A. Conduit Size: |In accordance with the NEC, but not less than 13 mm
(0.5-inch) unless otherwise shown. Where permitted by the NEC, 13 mm
(0.5-inch) flexible conduit may be used for tap connections to recessed

lighting fixtures.

B. Conduit:
1. Size: In accordance with the NEC, but not less than 13 mm (0.5-
inch).

2. Rigid Steel Conduit (RMC): Shall conform to UL 6 and ANSI C80.1.

3. Rigid Intermediate Steel Conduit (IMC): Shall conform to UL 1242
and ANSI C80.6.

4_ Electrical Metallic Tubing (EMT): Shall conform to UL 797 and ANSI
C80.3. Maximum size not to exceed 105 mm (4 inches) and shall be
permitted only with cable rated 600 V or less.

5. Flexible Metal Conduit: Shall conform to UL 1.

6. Liquid-tight Flexible Metal Conduit: Shall conform to UL 360.

C. Conduit Fittings:
1. Rigid Steel and Intermediate Metallic Conduit Fittings:
a. Fittings shall meet the requirements of UL 514B and NEMA FBL1.
b. Standard threaded couplings, locknuts, bushings, conduit bodies,
and elbows: Only steel or malleable iron materials are
acceptable. Integral retractable type IMC couplings are also

acceptable.
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c. Locknuts: Bonding type with sharp edges for digging into the
metal wall of an enclosure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert, molded or locked into the metallic body of the fitting.
Bushings made entirely of metal or nonmetallic material are not
permitted.

e. Erickson (Union-Type) and Set Screw Type Couplings: Approved for
use in concrete are permitted for use to complete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmly seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing Fittings: Threaded cast iron type. Use continuous
drain-type sealing Fittings to prevent passage of water vapor.

In concealed work, install fittings in flush steel boxes with
blank cover plates having the same finishes as that of other
electrical plates in the room.

2. Electrical Metallic Tubing Fittings:

a. Fittings and conduit bodies shall meet the requirements of UL
514B, ANSI C80.3, and NEMA FB1.

b. Only steel or malleable iron materials are acceptable.

c. 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.

d. Indent-type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of
"pot metal™ are prohibited.

3. Flexible Metal Conduit Fittings:

a. Conform to UL 514B. Only steel or malleable iron materials are
acceptable.

b. Clamp-type, with insulated throat.

4. 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.

c. Fittings must incorporate a threaded grounding cone, a steel or
plastic compression ring, and a gland for tightening. Connectors
shall have insulated throats.

5. Expansion and Deflection Couplings:
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a. Conform to UL 467 and UL 514B.

b. Accommodate a 19 mm (0.75-inch) deflection, expansion, or
contraction in any direction, and allow 30 degree angular
deflections.

c. Include internal flexible metal braid, sized to guarantee conduit
ground continuity and a low-impedance path for fault currents, in
accordance with UL 467 and the NEC tables for equipment grounding
conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, moisture and
heat-resistant molded rubber material with stainless steel jacket
clamps.

D. Conduit Supports:

1. Parts and Hardware: Zinc-coat or provide equivalent corrosion
protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple Conduit (Trapeze) Hangers: Not less than 38 mm x 38 mm
(1.5 x 1.5 inches), 12-gauge steel, cold-formed, lipped channels;
with not less than 9 mm (0.375-inch) diameter steel hanger rods.

4. Solid Masonry and Concrete Anchors: Self-drilling expansion
shields, or machine bolt expansion.

E. Outlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A.

2. Rustproof cast metal where required by the NEC or shown on drawings.

3. Sheet Metal Boxes: Galvanized steel, except where shown on
drawings.

F. Metal Wireways: Equip with hinged covers, except as shown on drawings.
Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with
wireways as required for a complete system.

PART 3 - EXECUTION
3.1 PENETRATIONS

A. Cutting or Holes:

1. Cut holes in advance where they should be placed in the structural
elements, such as ribs or beams. Obtain the approval of the COR

prior to drilling through structural elements.
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2. 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 when permitted by the CORwhere working space is
limited.

Firestop: 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,

FIRESTOPPING.

Waterproofing: At floor, exterior wall, and roof conduit penetrations,

completely seal the gap around conduit to render it watertight, as

specified in Section 07 92 00, JOINT SEALANTS.

3.2 INSTALLATION, GENERAL

A

In accordance with UL, NEC, NEMA, as shown on drawings, and as

specified herein.

Raceway systems used for Essential Electrical Systems (EES) shall be

entirely independent of other raceway systems.

Install conduit as follows:

1. In complete mechanically and electrically continuous runs before
pulling in cables or wires.

2. Unless otherwise indicated on the drawings or specified herein,
installation of all conduits shall be concealed within finished
walls, floors, and ceilings.

3. Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new conduits.

4. Assure conduit installation does not encroach into the ceiling
height head room, walkways, or doorways.

5. Cut conduits square, ream, remove burrs, and draw up tight.
Independently support conduit at 2.4 M (8 feet) on centers with
specified materials and as shown on drawings.

7. Do not use suspended ceilings, suspended ceiling supporting members,
lighting fixtures, other conduits, cable tray, boxes, piping, or
ducts to support conduits and conduit runs.

8. Support within 300 mm (12 inches) of changes of direction, and
within 300 mm (12 inches) of each enclosure to which connected.

9. Close ends of empty conduits with plugs or caps at the rough-in
stage until wires are pulled in, to prevent entry of debris.
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10. Conduit installations under fume and vent hoods are prohibited.

11. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet
boxes with bonding type locknuts. For rigid steel and IMC conduit
installations, provide a locknut on the inside of the enclosure,
made up wrench tight. Do not make conduit connections to junction
box covers.

12. Flashing of penetrations of the roof membrane is specified in
Section 07 60 00, FLASHING AND SHEET METAL.

13. Conduit bodies shall only be used for changes in direction, and
shall not contain splices.

D. Conduit Bends:

1. Make bends with standard conduit bending machines.

2. Conduit hickey may be used for slight offsets and for straightening
stubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

E. 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 and approved by the COR.

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.

Install conduit through h concrete beams only:

a. Where shown on the structural drawings.

b. As approved by the COR prior to construction, and after submittal
of drawing showing location, size, and position of each
penetration.

4. Installation of conduit in concrete that is less than 75 mm (3
inches) thick is prohibited.

a. Conduit outside diameter larger than one-third of the slab
thickness is prohibited.

b. Space between conduits in slabs: Approximately six conduit
diameters apart, and one conduit diameter at conduit crossings.
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c. Install conduits approximately in the center of the slab so that
there will be a minimum of 19 mm (0.75-inch) of concrete around
the conduits.

5. Make couplings and connections watertight. Use thread compounds
that are UL approved conductive type to ensure low resistance ground
continuity through the conduits. Tightening setscrews with pliers
is prohibited.

B. Above Furred or Suspended Ceilings and in Walls:

1. Conduit for Conductors Above 600 V: Rigid steel. Mixing different
types of conduits in the same system is prohibited.

2. Conduit for Conductors 600 V and Below: Rigid steel, IMC, or EMT.
Mixing different types of conduits iIn the same system is prohibited.

3. Align and run conduit parallel or perpendicular to the building
lines.

4. Connect recessed lighting fixtures to conduit runs with maximum 1.8
M (6 feet) of flexible metal conduit extending from a junction box
to the fixture.

5. Tightening set screws with pliers is prohibited.

For conduits running through metal studs, limit field cut holes to
no more than 70% of web depth. Spacing between holes shall be at
least 457 mm (18 inches). Cuts or notches in flanges or return lips
shall not be permitted.
3.4 EXPOSED WORK INSTALLATION
A. Unless otherwise indicated on drawings, exposed conduit is only
permitted in mechanical and electrical rooms.

B. Conduit for Conductors Above 600 V: Rigid steel// or rigid aluminum//.

Mixing different types of conduits in the system is prohibited.

C. Conduit for Conductors 600 V and Below: Rigid steel, IMC, or EMT.

Mixing different types of conduits in the system is prohibited.

D. Align and run conduit parallel or perpendicular to the building lines.

E. Install horizontal runs close to the ceiling or beams and secure with
conduit straps.

F. Support horizontal or vertical runs at not over 2.4 M (8 feet)
intervals.

G. 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
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exact color. In addition, paint legends, using 50 mm (2 inch) high
black numerals and letters, showing the cable voltage rating.
Provide legends where conduits pass through walls and floors and at
maximum 6 M (20 feet) intervals in between.
3.5 WET OR DAMP LOCATIONS

A. Use rigid steel or IMC conduits unless as shown on drawings.

B. Provide sealing fittings to prevent passage of water vapor where
conduits pass from warm to cold locations, i.e., refrigerated spaces,
constant-temperature rooms, air-conditioned spaces, building exterior
walls, roofs, or similar spaces.

C. Use rigid steel or IMC conduit within 1.5 M (6 feet) of the exterior
and below concrete building slabs in contact with soil, gravel, or
vapor barriers, unless as shown on drawings. Conduit shall be half-
lapped with 10 mil PVC tape before installation. After installation,
completely recoat or retape any damaged areas of coating.

D. Conduits run on roof shall be supported with integral galvanized lipped
steel channel, attached to UV-inhibited polycarbonate or polypropylene
blocks every 2.4 M (8 feet) with 9 mm (3/8-inch) galvanized threaded
rods, square washer and locknut. Conduits shall be attached to steel
channel with conduit clamps.

3.6 MOTORS AND VIBRATING EQUIPMENT

A. Use flexible metal conduit for connections to motors and other
electrical equipment subject to movement, vibration, misalignment,
cramped quarters, or noise transmission.

B. 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.

C. Provide a green equipment grounding conductor with flexible and liquid-
tight flexible metal conduit.

3.7 EXPANSION JOINTS

A. Conduits 75 mm (3 inch) and larger that are secured to the building
structure on opposite sides of a building expansion joint require
expansion and deflection couplings. |Install the couplings in
accordance with the manufacturer®s recommendations.

B. Provide conduits smaller than 75 mm (3 inch) with junction boxes on
both sides of the expansion joint. Connect flexible metal conduits to
junction boxes with sufficient slack to produce a 125 mm (56 inch)
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vertical drop midway between the ends of the flexible metal conduit.
Flexible metal conduit shall have a green insulated copper bonding
Jumper installed. In lieu of this flexible metal conduit, expansion and
deflection couplings as specified above are acceptable.
C. Install expansion and deflection couplings where shown.
3.8 CONDUIT SUPPORTS

A. Safe working load shall not exceed one-quarter of proof test load of
fastening devices.

B. Use pipe straps or individual conduit hangers for supporting individual
conduits.

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 an
additional 90 kg (200 lbs). 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. 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 6 mm (0.25-inch) bolt size
and not less than 28 mm (1.125 inch) In embedment.
b. Power set fasteners not less than 6 mm (0.25-inch) diameter with
depth of penetration not less than 75 mm (3 inch).
c. Use vibration and shock-resistant anchors and fasteners for
attaching to concrete ceilings.

F. Hollow Masonry: Toggle bolts.

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.
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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.

3.9 BOX INSTALLATION
A. Boxes for Concealed Conduits:
1. Flush-mounted.
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 or
where more than the equivalent of 4-90 degree bends are necessary.

C. Locate pullboxes so that covers are accessible and easily removed.
Coordinate locations with piping and ductwork where installed above
ceilings.

D. Remove only knockouts as required. Plug unused openings. Use threaded
plugs for cast metal boxes and snhap-in metal covers for sheet metal
boxes.

E. Outlet boxes mounted back-to-back in the same wall are prohibited. A
minimum 600 mm (24 inch) center-to-center lateral spacing shall be
maintained between boxes.

F. 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.

G. Minimum size of outlet boxes for ground fault circuit interrupter
(GFCI1) receptacles i1s 100 mm (4 inches) square x 55 mm (2.125 inches)
deep, with device covers for the wall material and thickness involved.

H. Stencil or install phenolic nameplates on covers of the boxes
identified on riser diagrams; for example "SIG-FA JB No. 1."

1. On all branch circuit junction box covers, identify the circuits with
black marker.

---END- - -
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SECTION 26 09 23
LIGHTING CONTROLS
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation and connection of

the lighting controls.
1.2 RELATED WORK

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
requirements that are common to more than one section of Division 26.

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW): Cables and wiring.

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

E. Section 26 24 16, PANELBOARDS: Panelboard enclosure and interior
bussing used for lighting control panels.

F. Section 26 27 26, WIRING DEVICES: Wiring devices used for control of
the lighting systems.

G. Section 26 51 00, INTERIOR LIGHTING: Luminaire ballast and drivers used
in control of lighting systems.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit the following information for each type of lighting
controls.
Material and construction details.
Physical dimensions and description.

Wiring schematic and connection diagram.

O o O T

Installation details.
2. Manuals:

a. Submit, simultaneously with the shop drawings, complete
maintenance and operating manuals, including technical data
sheets, wiring diagrams, and information for ordering replacement

parts.
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b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.
3. Certifications: Two weeks prior to final inspection, submit the
following.
a. Certification by the Contractor that the lighting control systems
have been properly installed 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.
B. Green Seal (GS):
GC-12-03. .. . e Occupancy Sensors
C. National Electrical Manufacturer®s Association (NEMA):
C136.10-10. ... ... .. _.... American National Standard for Roadway and Area
Lighting Equipment—Locking-Type Photocontrol

Devices and Mating Receptacles—Physical and
Electrical Interchangeability and Testing

ICS-1-08. ... ... Standard for Industrial Control and Systems
General Requirements

ICS-2-05. ... i, Standard for Industrial Control and Systems:
Controllers, Contractors, and Overload Relays
Rated Not More than 2000 Volts AC or 750 Volts
DC: Part 8 - Disconnect Devices for Use in
Industrial Control Equipment

ICS-6-11. ... ... ... Standard for Industrial Controls and Systems
Enclosures

D. National Fire Protection Association (NFPA):
70-14._ ... National Electrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):

2 0 Standard for General-Use Snap Switches

773-95. ... Standard for Plug-In Locking Type Photocontrols
for Use with Area Lighting

T73A-06. . .. ..... Nonindustrial Photoelectric Switches for
Lighting Control

98-04. . o Enclosed and Dead-Front Switches
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924-06. . i i Emergency Lighting and Power Equipment (for use
when controlling emergency circuits).
PART 2 - PRODUCTS
2.1 ELECTRONIC TIME SWITCHES
A. Electronic, solid-state programmable units with alphanumeric display;

complying with UL 916 and or 917.

1. Contact Configuration: SPST.

2. Contact Rating: 30-A inductive or resistivel20-277 volt.

3. Astronomical Clock: Capable of switching a load on at sunset and
off at sunrise, and automatically changing the settings each day in
accordance with seasonal changes of sunset and sunrise.
Additionally, it shall be programmable to a fixed on/off weekly
schedule.

4. Power Backup: Battery or capacitor for schedules and time clock.

2.2 OUTDOOR PHOTOELECTRIC SWITCHES
A. Solid state, with SPSTdry contacts rated for 1800 VA tungsten or 1000

VA inductive, complying with UL 773A.

1. Light-Level Monitoring Range: 16.14 to 108 Ix (1.5 to 10 fc), with
adjustable turn-on and turn-off levels.

2. Time Delay: 15-second minimum.

3. Surge Protection: Metal-oxide varistor.

4. Mounting: Twist lock, with base-and-stem mounting or stem-and-
swivel mounting accessories as required.

PART 3 - EXECUTION
3.1 INSTALLATION
A. Installation shall be in accordance with the NEC, manufacturer-®s
instructions and as shown on the drawings or specified.
B. Aim outdoor photoelectric sensor according to manufacturer-s
recommendations. Set adjustable window slide for 1 footcandle turn-on.
C. Aiming for wall-mounted and ceiling-mounted motion sensor switches
shall be per manufacturer’s recommendations.
D. Set occupancy sensor "‘on"™ duration tol5 minutes.
Locate photoelectric sensors as indicated and in accordance with the
manufacturer®s recommendations. Adjust sensor for the available light
level at the typical work plane for that area.
F. Label time switches and contactors with a unique designation.
3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer®s recommendations.
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Upon completion of installation, conduct an operating test to show that
equipment operates in accordance with requirements of this section.
Test occupancy sensors for proper operation. Observe for light control
over entire area being covered.

Upon completion of the installation, the system shall be commissioned
by the manufacturer’s factory-authorized technician who will verify all
adjustments and sensor placements.

3.3 FOLLOW-UP VERIFICATION

A

Upon completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that the lighting control devices are
in good operating condition and properly performing the intended
function in the presence of COR.

3.4 INSTRUCTION

A

Furnish the services of a factory-trained technician for one 8-hour
training period for instructing personnel in the maintenance and
operation of the lighting control system on the dates requested by the
COR.

Contractor shall submit written instructions on training and

maintenance as reviewed in training session.

- - -END-=- - -
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1°SECTION 26 27 26
WIRING DEVICES

PART 1 - GENERAL
1.1 DESCRIPTION

A

This section specifies the furnishing, installation, connection, and

testing of wiring devices.

1.2 RELATED WORK

A

E.

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: Conduit and
boxes.

Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Cables and wiring.

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

Section 26 51 00, INTERIOR LIGHTING: Fluorescent ballasts and LED

drivers for use with manual dimming controls.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A

Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include electrical ratings, dimensions, mounting details,
construction materials, grade, and termination information.

2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets and information for ordering replacement
parts.

b. ITf changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and

operating manuals two weeks prior to the final inspection.
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3. Certifications: Two weeks prior to final inspection, submit the
following.
a. Certification by the manufacturer that the wiring devices conform
to the requirements of the drawings and specifications.
b. Certification by the Contractor that the wiring devices have been
properly installed and adjusted.

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 basic
designation only.

National Fire Protection Association (NFPA):

70-11. .. i National Electrical Code (NEC)

National Electrical Manufacturers Association (NEMA):

WD 1-10. ..o General Color Requirements for Wiring Devices
WD 6-08 ... ............ Wiring Devices — Dimensional Specifications
Underwriter’s Laboratories, Inc. (UL):

20-10. . e General-Use Snap Switches

231-07 . et Power Outlets

467-07 - oo a o Grounding and Bonding Equipment
408-07 . o oo Attachment Plugs and Receptacles
943-11. . ... Ground-Fault Circuit-Interrupters

PART 2 - PRODUCTS

2.1 RECEPTACLES

A.

General: All receptacles shall comply with NEMA, NFPA, UL, and as shown

on the drawings.

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 minimum) and side wiring from four
captively held binding screws.

Duplex Receptacles: Commercial specification-grade, single phase, 20

ampere, 120 volts, 2-pole, 3-wire, NEMA 5-20R, with break-off feature

for two-circuit operation.

1. Bodies shall be ivory in color.
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2. Ground Fault Interrupter Duplex Receptacles: Shall be an integral
unit, hospital-grade, suitable for mounting in a standard outlet
box, with end-of-life indication and provisions to isolate the face
due to improper wiring.

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 4-6 milliamperes and shall function to
interrupt the current supply for any value of ground leakage
current above five milliamperes (+ or — 1 milliampere) on the
load side of the device. Device shall have a minimum nominal
tripping time of 0.025 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) Screws exposed while the wall plates are in place shall be the
tamperproof type.

C. Weatherproof Receptacles: Shall consist of a duplex receptacle, mounted
in box with a gasketed, weatherproof, cast metal cover plate and cap
over each receptacle opening. The cap shall be permanently attached to
the cover plate by a spring-hinged flap. The weatherproof integrity
shall not be affected when heavy duty specification or hospital grade
attachment plug caps are inserted. Cover plates on outlet boxes mounted
flush in the wall shall be gasketed to the wall in a watertight manner.

2.2 TOGGLE SWITCHES

A_. Toggle switches shall be totally enclosed tumbler type with nylon
bodies. Handles shall be ivoryin color unless otherwise specified or
shown on the drawings.

1. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty
general-purpose use with an integral self grounding mounting strap
with break-off plasters ears and provisions for back wiring with
separate metal wiring clamps and side wiring with captively held
binding screws.

2. Switches shall be rated 20 amperes at 120-277 Volts AC.

2.3 WALL PLATES

A. Wall plates for switches and receptacles shall be type // 302 stainless
steel . Oversize plates are not acceptable.

B. Color shall be ivory unless otherwise specified.
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For receptacles or switches mounted adjacent to each other, wall plates
shall be common for each group of receptacles or switches.

PART 3 - EXECUTION
3.1 INSTALLATION

A

B.

Installation shall be in accordance with the NEC and as shown as on the
drawings.

Install wiring devices after wall construction and painting is
complete.

The ground terminal of each wiring device shall be bonded to the outlet
box with an approved green bonding jumper, and also connected to the
branch circuit equipment grounding conductor.

Outlet boxes for toggle switches and manual dimming controls shall be
mounted on the strike side of doors.

Provide barriers in multigang outlet boxes to comply with the NEC.
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. Pay special attention
to installations in cabinet work, and in connection with laboratory
equipment.

Exact field locations of floors, walls, partitions, doors, windows, and
equipment may vary from locations shown on the drawings. Prior to
locating sleeves, boxes and chases for roughing-in of conduit and
equipment, the Contractor shall coordinate exact field location of the
above items with other trades.

Install wall switches 1.2 M (48 inches) above floor, with the toggle OFF
position down.

Install wall dimmers 1.2 M (48 inches) above floor.

Install receptacles 450 mm (18 inches) above floor, and 152 mm (6 inches)
above counter backsplash or workbenches. Install specific-use
receptacles at heights shown on the drawings.

Install vertically mounted receptacles with the ground pin up. Install
horizontally mounted receptacles with the ground pin to the right.

When required or recommended by the manufacturer, use a torque
screwdriver. Tighten unused terminal screws.

Label device plates with a permanent adhesive label listing panel and
circuit feeding the wiring device.
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3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform manufacturer’s required field checks in accordance with the
manufacturer®s recommendations. In addition, include the following:
1. Visual Inspection and Tests:

a. Inspect physical and electrical condition.

b. 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.

c. Test GFCI receptacles.

-—-—END---
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SECTION 26 51 00
INTERIOR LIGHTING
PART 1 - GENERAL
1.1 DESCRIPTION:

A. This section specifies the furnishing, installation, and connection of
the interior lighting systems. The terms “lighting fixture,”
“fixture,” and “luminaire” are used interchangeably.

1.2 RELATED WORK

A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT: Disposal of lamps.

B. Section 02 41 00, DEMOLITION: Removal and disposal of lamps and
ballasts.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

E. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

F. Section 26 27 26, WIRING DEVICES: Wiring devices used for control of
the lighting systems.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), iIn Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit the following information for each type of lighting
fixture designated on the LIGHTING FIXTURE SCHEDULE, arranged in
order of lighting fixture designation.

b. Material and construction details, include information on housing
and optics system.

c. Physical dimensions and description.

d. Wiring schematic and connection diagram.

e. Installation details.

. Energy efficiency data.

g- Photometric data based on laboratory tests complying with IES
Lighting Measurements testing and calculation guides.
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h. Lamp data including lumen output (initial and mean), color
rendition index (CRI), rated life (hours), and color temperature
(degrees Kelvin).

i. For LED lighting fixtures, submit US DOE LED Lighting Facts
label, and IES L70 rated life.

2. Manuals:

a. Submit, simultaneously with the shop drawings, complete
maintenance and operating manuals, including technical data
sheets, wiring diagrams, and information for ordering replacement
parts.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the Contractor that the interior lighting

systems have been properly installed 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.

. American National Standards Institute (ANSI):

C78.1-91. . ... ..., Fluorescent Lamps - Rapid-Start Types -
Dimensional and Electrical Characteristics
C78.376-01. . ... ... ..... Chromaticity of Fluorescent Lamps

. American Society for Testing and Materials (ASTM):

C635-07. i i e Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-
in Panel Ceilings

Environmental Protection Agency (EPA):

40 CFR 261 .. .. ... ....... Identification and Listing of Hazardous Waste

Federal Communications Commission (FCC):

CFR Title 47, Part 15...Radio Frequency Devices

CFR Title 47, Part 18...Industrial, Scientific, and Medical Equipment

Il luminating Engineering Society (IES):

LM-79-08. .. ... ... .... Electrical and Photometric Measurements of
Solid-State Lighting Products
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LM-80-08. ... e Measuring Lumen Maintenance of LED Light
Sources
LM-82-12_ . . ... .. Characterization of LED Light Engines and LED

Lamps for Electrical and Photometric Properties
as a Function of Temperature
Institute of Electrical and Electronic Engineers (IEEE):

C62.41-91. ... ... ........ Surge Voltages in Low Voltage AC Power Circuits

International Code Council (ICC):

IBC-12. . ... ... International Building Code

National Fire Protection Association (NFPA):

70-11. .. i National Electrical Code (NEC)

101-12. e Life Safety Code

National Electrical Manufacturer®s Association (NEMA):

C82.1-04. .. ... Lamp Ballasts — Line Frequency Fluorescent Lamp
Ballasts

C82.2-02. i a Method of Measurement of Fluorescent Lamp
Ballasts

C82.4-02. . ... ... Lamp Ballasts - Ballasts for High-Intensity

Discharge and Low-Pressure Sodium (LPS) Lamps
(Multiple-Supply Type)

C82.11-11. ... ... ..... Lamp Ballasts - High Frequency Fluorescent Lamp
Ballasts

SSL-1-10. ..o Electronic Drivers for LED Devices, Arrays, or
Systems

. Underwriters Laboratories, Inc. (UL):

924-12. . . e Emergency Lighting and Power Equipment

1029-94. . .. .. ... ..... High-Intensity-Discharge Lamp Ballasts

1598-08. ... ... ... .... Luminaires

8750-09. ... ... ... Light Emitting

Diode (LED) Light Sources for Use in
Lighting Products

PART 2 - PRODUCTS
2.1 LIGHTING FIXTURES

A

Shall be in accordance with NFPA, UL, as shown on drawings, and as

specified.

. Sheet Metal:

1. Shall be formed to prevent warping and sagging. Housing, trim and
lens frame shall be true, straight (unless intentionally curved),
and parallel to each other as designed.
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2. Wireways and fittings shall be free of burrs and sharp edges, and
shall accommodate internal and branch circuit wiring without damage
to the wiring.

3. When installed, any exposed fixture housing surface, trim frame,
door frame, and lens frame shall be free of light leaks.

4. Hinged door frames shall operate smoothly without binding. Latches
shall function easily by finger action without the use of tools.

C. Ballasts and lamps shall be serviceable while the fixture is iIn its
normally installed position. Ballasts shall not be mounted to
removable reflectors or wireway covers unless so specified.

F. Mechanical Safety: Lighting fixture closures (lens doors, trim frame,
hinged housings, etc.) shall be retained In a secure manner by captive
screws, chains, aircraft cable, captive hinges, or fasteners such that
they cannot be accidentally dislodged during normal operation or
routine maintenance.

G. Metal Finishes:

1. The manufacturer shall apply standard finish (unless otherwise
specified) over a corrosion-resistant primer, after cleaning to free
the metal surfaces of rust, grease, dirt and other deposits. Edges
of pre-finished sheet metal exposed during forming, stamping or
shearing processes shall be finished in a similar corrosion
resistant manner to match the adjacent surface(s). Fixture finish
shall be free of stains or evidence of rusting, blistering, or
flaking, and shall be applied after fabrication.

2. Interior light reflecting finishes shall be white with not less than
85 percent reflectances, except where otherwise shown on the
drawing.

3. Exterior finishes shall be as shown on the drawings.

H. Lighting fixtures shall have a specific means for grounding metallic
wireways and housings to an equipment grounding conductor.

1.
2.6 LED EXIT LIGHT FIXTURES

A. Exit light fixtures shall meet applicable requirements of NFPA and UL.
B. Housing and door shall be die-cast aluminum.
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2.7 LED LIGHT FIXTURES
A. General:
1. LED light fixtures shall be in accordance with 1ES, NFPA, UL, as
shown on the drawings, and as specified.
2. LED light fixtures shall be Reduction of Hazardous Substances
(RoHS)-compliant.
3. LED drivers shall include the following features unless otherwise
indicated:
a. Minimum efficiency: 85% at full load.
b. Minimum Operating Ambient Temperature: -20° C. (-4° F.)
Input Voltage: 120 - 277V (£10%) at 60 Hz.
Integral short circuit, open circuit, and overload protection.

0

Power Factor: > 0.95.

Total Harmonic Distortion: < 20%.

. Comply with FCC 47 CFR Part 15.

4. LED modules shall include the following features unless otherwise

Q = 0 Q

indicated:

a. Comply with IES LM-79 and LM-80 requirements.

b. Minimum CRI 80 and color temperature 3000° K unless otherwise
specified in LIGHTING FIXTURE SCHEDULE.

c. Minimum Rated Life: 50,000 hours per IES L70.

d. Light output lumens as indicated in the LIGHTING FIXTURE
SCHEDULE.

B. LED Downlights:

1. Housing, LED driver, and LED module shall be products of the same
manufacturer .
PART 3 - EXECUTION
3.1 INSTALLATION

A. Installation shall be in accordance with the NEC, manufacturer®s
instructions, and as shown on the drawings or specified.

B. Align, mount, and level the lighting fixtures uniformly.

C. Wall-mounted fixtures shall be attached to the studs in the walls, or
to a 20 gauge metal backing plate that is attached to the studs in the
walls. Lighting fixtures shall not be attached directly to gypsum
board.

D. Lighting Fixture Supports:

1. Shall provide support for all of the Ffixtures. Supports may be
anchored to channels of the ceiling construction, to the structural
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slab or to structural members within a partition, or above a

suspended ceiling.

2. Shall maintain the fixture positions after cleaning and relamping.

3. Shall support the lighting Ffixtures without causing the ceiling or
partition to deflect.

4. Surface mounted lighting fixtures:

a. Fixtures shall be bolted against the ceiling independent of the
outlet box at four points spaced near the corners of each unit.
The bolts (or stud-clips) shall be minimum 6 mm (1/4 inch) bolt,
secured to main ceiling runners and/or secured to Cross runners.
Non-turning studs may be attached to the main ceiling runners and
cross runners with special non-friction clip devices designed for
the purpose, provided they bolt through the runner, or are also
secured to the building structure by 12 gauge safety hangers.
Studs or bolts securing fixtures weighing in excess of 25 kg (56
pounds) shall be supported directly from the building structure.

b. Where ceiling cross runners are installed for support of lighting
fixtures, they must have a carrying capacity equal to that of the
main ceiling runners and be rigidly secured to the main runners.

c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying
less than 3715 sq cm (two square feet) of ceiling area may, when
designed for the purpose, be supported directly from the outlet
box when all the following conditions are met.

1) Screws attaching the fixture to the outlet box pass through
round holes (not key-hole slots) in the fixture body.

2) The outlet box is attached to a main ceiling runner (or cross
runner) with approved hardware.

3) The outlet box is supported vertically from the building
structure.

d. Fixtures mounted iIn open construction shall be secured directly
to the building structure with approved bolting and clamping
devices.

5. Single or double pendant-mounted lighting fixtures:

a. Each stem shall be supported by an approved outlet box mounted
swivel joint and canopy which holds the stem captive and provides
spring load (or approved equivalent) dampening of fixture
oscillations. Outlet box shall be supported vertically from the
building structure.
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6. Outlet boxes for support of lighting fixtures (where permitted)
shall be secured directly to the building structure with approved
devices or supported vertically in a hung ceiling from the building
structure with a nine gauge wire hanger, and be secured by an
approved device to a main ceiling runner or cross runner to prevent
any horizontal movement relative to the ceiling.

Furnish and install the new lamps as specified for all lighting

fixtures installed under this project, and for all existing lighting

fixtures reused under this project.

The electrical and ceiling trades shall coordinate to ascertain that

approved lighting fixtures are furnished in the proper sizes and

installed with the proper devices (hangers, clips, trim frames,
flanges, etc.), to match the ceiling system being installed.

Bond lighting fixtures to the grounding system as specified In Section

26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

At completion of project, replace all defective components of the

lighting fixtures at no cost to the Government.

Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION

WASTE MANAGEMENT, and Section 02 41 00, DEMOLITION.

3.2 ACCEPTANCE CHECKS AND TESTS

A

Perform the following:
1. Visual Inspection:

a. Verify proper operation by operating the lighting controls.

b. Visually inspect for damage to fixtures, lenses, reflectors,
diffusers, and louvers. Clean fixtures, lenses, reflectors,
diffusers, and louvers that have accumulated dust, dirt, or
fingerprints during construction.

2. Electrical tests:

a. Burn-in all lamps that require specific aging period to operate
properly, prior to occupancy by Government. Burn-in period to be
40 hours minimum, unless specifically recommended otherwise by
the lamp manufacturer. Burn-in dimmed fluorescent and compact
fluorescent lamps for at least 100 hours at full voltage, unless
specifically recommended otherwise by the lamp manufacturer.
Replace any lamps and ballasts which fail during burn-in.

26 51 00 - 7



VA Parking Structure Expand Building 32 - VA Project # 495.305, MGA 14.035
11-15-16
3.3 FOLLOW-UP VERIFICATION
A. Upon completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that the lighting systems are in good
operating condition and properly performing the intended function.
--—-END---
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SECTION 26 56 00
EXTERIOR LIGHTING
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of
exterior Fixtures, poles, and supports. The terms “lighting fixtures”,
“Fixture” and “luminaire” are used interchangeably.

1.2 RELATED WORK

A. Section 03 30 00, CAST-IN-PLACE CONCRETE.

B. Section 09 06 00, SCHEDULE FOR FINISHES: Finishes for exterior light
poles and luminaires.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements and items that are common to more than one
section of Division 26.

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW): Low voltage power and lighting wiring.

E. 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.

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits,
fittings, and boxes for raceway systems.

G. Section 26 09 23, LIGHTING CONTROLS: Controls for exterior lighting.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS

A_. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit the following information for each type of lighting
fixture designated on the LIGHTING FIXTURE SCHEDULE, arranged in
order of lighting fixture designation.

b. Material and construction details, include information on housing

and optics system.

Physical dimensions and description.
Wiring schematic and connection diagram.
Installation details.

= ®© Qo O

Energy efficiency data.
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g. Photometric data based on laboratory tests complying with IES
Lighting Measurements testing and calculation guides.

h. Lamp data including lumen output (initial and mean), color
rendition index (CRIl), rated life (hours), and color temperature
(degrees Kelvin).

i. Ballast data including ballast type, starting method, ambient
temperature, ballast factor, sound rating, system watts, and
total harmonic distortion (THD).

j- For LED lighting fixtures, submit US DOE LED Lighting Facts
label, and IES L70 rated life.

k. Submit site plan showing all exterior lighting fixtures with
fixture tags consistent with Lighting Fixture Schedule as shown
on drawings. Site plan shall show computer generated point-by-
point illumination calculations. Include lamp lumen and light
loss factors used in calculations.

2. Manuals:

a. Submit, simultaneously with the shop drawings, complete
maintenance and operating manuals, including technical data
sheets, wiring diagrams, and information for ordering replacement
parts.

b. ITf changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the Ffinal inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.
a. Certification by the Contractor that the exterior lighting
systems have been properly installed 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.

B. Aluminum Association Inc. (AA):
AAH35.1-06.............. Alloy and Temper Designation Systems for

Aluminum

C. American Association of State Highway and Transportation Officials

(AASHTO) :
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32-LTS-6. e ciiceaaan Structural Supports for Highway Signs,
Luminaires and Traffic Signals
D. American Concrete Institute (ACI):
318-05 ... Lo... Building Code Requirements for Structural
Concrete
E. American National Standards Institute (ANSI):
C81.61-09 .............. Electrical Lamp Bases — Specifications for
Bases (Caps) for Electric Lamps
F. American Society for Testing and Materials (ASTM):
A123/A123M-12 .. ........ Zinc (Hot-Dip Galvanized) Coatings on lron and
Steel Products
A153/A153M-09. ... ....... Zinc Coating (Hot-Dip) on Iron and Steel
Hardware
B108-03a-08 ............ Aluminum-Alloy Permanent Mold Castings
Cl089-13 ... .. Spun Cast Prestressed Concrete Poles
G. Federal Aviation Administration (FAA):
AC 70/7460-1K-07........ Obstruction Lighting and Marking
AC 150/5345-43F-06...... Obstruction Lighting Equipment
H. 1lluminating Engineering Society of North America (IESNA):
HB-9-00. .. .. Lighting Handbook
RP-8-05. .. . ... Roadway Lighting
LM-52-03. ... . ... Photometric Measurements of Roadway Sign
Installations
LM-72-10. ... oo Directional Positioning of Photometric Data
LM-79-08. .. ... Approved Method for the Electrical and
Photometric Measurements of Solid-Sate Lighting
Products
LM-80-08. ... . .. ...... Approved Method for Measuring Lumen Maintenance
of LED Light Sources
TM-15-07. oo e e e a o Backlight, Uplight and Glare (BUG) Ratings

1. National Electrical Manufacturers Association (NEMA):
C78.41-06. ... ... ... Electric Lamps — Guidelines for Low-Pressure
Sodium Lamps

C78.42-07 ... ... .. ..... Electric Lamps — Guidelines for High-Pressure
Sodium Lamps

C78.43-07 ..., Electric Lamps — Single-Ended Metal-Halide
Lamps
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C78.1381-98............. Electric Lamps — 70-Watt M85 Double-Ended
Metal-Halide Lamps
C82.4-02 .. ... ..... Ballasts for High-Intensity-Discharge and Low-

Pressure Sodium Lamps (Multiple-Supply Type)
C136.3-05 ...... ... .... For Roadway and Area Lighting Equipment —
Luminaire Attachments
C136.17-05 ............ Roadway and Area Lighting Equipment — Enclosed
Side-Mounted Luminaires for Horizontal-Burning
High-Intensity-Discharge Lamps — Mechanical
Interchangeability of Refractors

ICS 2-00 (R2005) ....... Controllers, Contactors and Overload Relays
Rated 600 Volts
ICS 6-93 (R2006) ....... Enclosures
J. National Fire Protection Association (NFPA):
70-11 ... National Electrical Code (NEC)
K. Underwriters Laboratories, Inc. (UL):
496-08 ... ... Lampholders
773-95. .. Plug-In, Locking Type Photocontrols for Use

with Area Lighting
T773A-06 ... ... Nonindustrial Photoelectric Switches for
Lighting Control

1029-94. . .. ... ..... High-Intensity-Discharge Lamp Ballasts
1598-08 ... ... ... ....... Luminaires
8750-09. ... ... ... Light Emitting Diode (LED) Equipment for Use in

Lighting Products
1.6 DELIVERY, STORAGE, AND HANDLING
A. Provide manufacturer’s standard provisions for protecting pole finishes
during transport, storage, and installation. Do not store poles on
ground. Store poles so they are at least 305 mm (12 inches) above
ground level and growing vegetation. Do not remove factory-applied
pole wrappings until just before installing pole.
PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS
A. Luminaires, materials and equipment shall be in accordance with NEC,
UL, ANSI, and as shown on the drawings and specified.
2.2 POLES

A. General:
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1. Poles shall be as shown on the drawings, and as specified. Finish
shall be as specified on the drawings.

2. The pole and arm assembly shall be designed for wind loading of 161
km/hr (100 mph) minimum, as required by wind loading conditions at
project site, with an additional 30% gust factor and supporting
luminaire(s) and accessories such as shields, banner arms, and
banners that have the effective projected areas indicated. The
effective projected area of the pole shall be applied at the height
of the pole base, as shown on the drawings.

3. Poles shall be anchor-bolt type designed for use with underground
supply conductors. Poles shall have handhole having a minimum clear
opening of 65 x 125 mm (2.5 x 5 inches). Handhole covers shall be
secured by stainless steel captive screws.

4. Provide a steel-grounding stud opposite handhole openings, designed
to prevent electrolysis when used with copper wire.

5. Provide a base cover that matches the pole in material and color to
conceal the mounting hardware pole-base welds and anchor bolts.

6. Hardware and Accessories: All necessary hardware and specified
accessories shall be the product of the pole manufacturer.

7. Provide manufacturer®s standard finish, as scheduled on the
drawings. Where indicated on drawings, provide finishes as
indicated in Section 09 06 00, SCHEDULE FOR FINISHES.

Types:

1. Aluminum: Provide round aluminum poles manufactured of corrosion-
resistant AA AAH35.1 aluminum alloys conforming to AASHTO LTS-4.

Poles shall be seamless extruded or spun seamless type.

2.3 FOUNDATIONS FOR POLES

A.

Foundations shall be cast-in-place concrete, having 3000 psi minimum
28-day compressive strength.

Foundations shall support the effective projected area of the specified
pole, arm(s), luminaire(s), and accessories, such as shields, banner
arms, and banners, under wind conditions previously specified In this

section.

. Place concrete in spirally-wrapped treated paper forms for round

foundations, and construct forms for square foundations.

- Rub-finish and round all above-grade concrete edges to approximately 6

mm (0.25-inch) radius.
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E. Anchor bolt assemblies and reinforcing of concrete foundations shall be
as shown on the drawings. Anchor bolts shall be in a welded cage or
properly positioned by the tiewire to stirrups.

F. Prior to concrete pour, install electrode per Section 26 05 26,
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

2.4 LUMINAIRES

A. Luminaires shall be weatherproof, heavy duty, outdoor types designed
for efficient light utilization, adequate dissipation of lamp and
ballast heat, and safe cleaning and relamping.

B. Illumination distribution patterns, BUG ratings and cutoff types as
defined by the IESNA shall be as shown on the drawings.

C. Incorporate ballasts in the luminaire housing, except where otherwise
shown on the drawings.

D. Lenses shall be frame-mounted, heat-resistant, borosilicate glass, with
prismatic refractors, unless otherwise shown on the drawings. Attach
the frame to the luminaire housing by hinges or chain. Use heat and
aging-resistant, resilient gaskets to seal and cushion lenses and
refractors in luminaire doors.

E. Lamp sockets for high intensity discharge (H.1.D) fixture shall have
locking-type porcelain enclosures in conformance to the applicable
requirements of ANSI C81.61-09 and UL 496-08.

Pre-wire internal components to terminal strips at the factory.
Bracket-mounted luminaires shall have leveling provisions and clamp-
type adjustable slip-fitters with locking screws.

H. Materials shall be rustproof. Latches and fittings shall be non-
ferrous metal.

I. Provide manufacturer®s standard finish, as scheduled on the drawings.
Where indicated on drawings, match finish process and color of pole or
support materials. Where indicated on drawings, provide finishes as
indicated in Section 09 06 00, SCHEDULE FOR FINISHES.

J. Luminaires shall carry factory labels, showing complete, specific lamp
and ballast information.

2.5 LAMPS

A. Install the proper lamps in every luminaire installed as shown on the
drawings.

B. Lamps shall be general-service, outdoor lighting types.

LED sources shall meet the following requirements:
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1. Operating temperature rating shall be between -40 degrees C (-40
degrees F) and 50 degrees C (120 degrees F).

2. Correlated Color Temperature (CCT): //2700K// //3000K// //3500K//
4000K.

3. Color Rendering Index (CRI1): > 85.

4. The manufacturer shall have performed reliability tests on the LEDs
luminaires complying with Illuminating Engineering Society (IES)
LM79 for photometric performance and LM80 for lumen maintenance and
L70 life.

D. Mercury vapor lamps shall not be used.
2.6 LED DRIVERS
A. LED drivers shall meet the following requirements:

1. Drivers shall have a minimum efficiency of 85%.

2. Starting Temperature: -40 degrees C (-40 degrees F).

3. Input Voltage: 120 to 480 (¥10%) volt.

4. Power Supplies: Class I or Il output.

5. Surge Protection: The system must survive 250 repetitive strikes of
“C Low” (C Low: 6kVv/1.2 x 50 us, 10kA/8 x 20 us) waveforms at 1-
minute intervals with less than 10% degradation in clamping voltage.
“C Low” waveforms are as defined in IEEE/ASNI C62.41.2-2002,
Scenario 1 Location Category C.

6. Power Factor (PF): 2> 0.90.

7. Total Harmonic Distortion (THD): < 20%.

8. Comply with FCC Title 47 CFR Part 18 Non-consumer RFI/EMI Standards.

9. Drivers shall be reduction of hazardous substances (ROHS)-
compliant.//

PART 3 - EXECUTION
3.1 INSTALLATION
A. Install lighting in accordance with the NEC, as shown on the drawings,
and in accordance with manufacturer’s recommendations.
B. Pole Foundations:

1. Excavate only as necessary to provide sufficient working clearance
for installation of forms and proper use of tamper to the full depth
of the excavation. Prevent surface water from flowing into the
excavation. Thoroughly compact backfill with compacting arranged to
prevent pressure between conductor, jacket, or sheath, and the end
of conduit.
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2. Set anchor bolts according to anchor-bolt templates furnished by the
pole manufacturer.

3. Install poles as necessary to provide a permanent vertical position
with the bracket arm in proper position for luminaire location.

4. After the poles have been installed, shimmed, and plumbed, grout the
spaces between the pole bases and the concrete base with non-shrink
concrete grout material. Provide a plastic or copper tube, of not
less than 9 mm (0.375-inch) inside diameter through the grout, tight
to the top of the concrete base to prevent moisture weeping from the
interior of the pole.

C. Install lamps in each luminaire.
D. Adjust luminaires that require field adjustment or aiming.
3.2 GROUNDING
A. Ground noncurrent-carrying parts of equipment, including metal poles,
luminaires, mounting arms, brackets, and metallic enclosures, as
specified in Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL
SYSTEMS. Where copper grounding conductor is connected to a metal
other than copper, provide specially-treated or lined connectors
suitable and listed for this purpose.
3.3 ACCEPTANCE CHECKS AND TESTS
A. Verify operation after installing luminaires and energizing circuits.
---END - - -
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SECTION 28 05 00
COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION

A.

B.

This Section, Common Work Results for Electronic Safety and Security
(ESS), applies to all sections of Division 28.
Furnish and install fully functional electronic safety and security
cabling system(s), equipment and approved accessories in accordance with
the specification section(s), drawing(s), and referenced publications.
Capacities and ratings of cable and other items and arrangements for the
specified items are shown on each system’s required Bill of Materials
(BOM) and verified on the approved system drawing(s). If there is a
conflict between contract’s specification(s) and drawings(s), the
contract’s specification requirements shall prevail.
Repair Service Replacement Parts On-site service during the warranty
period shall be provided as specified under “Emergency Service”. The
Contractor shall guarantee all parts and labor for a term of one (1)
year, unless dictated otherwise in this specification from the
acceptance date of the system as described in Part 5 of this
Specification. The Contractor shall be responsible for all equipment,
software, shipping, transportation charges, and expenses associated with
the service of the system for one (1) year. The Contractor shall
provide 24-hour telephone support for the software program at no
additional charge to the owner. Software support shall include all
software updates that occur during the warranty period.
Section Includes:
1. Description of Work for Electronic Security Systems,
2. Electronic security equipment coordination with relating Divisions,
3. Submittal Requirements for Electronic Security,
4. Miscellaneous Supporting equipment and materials for Electronic
Security,
5. Electronic security installation requirements.

1.2 RELATED WORK
A_ Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.

. Section 07 84 00 - FIRESTOPPING. Requirements for firestopping

application and use.

. Section 26 05 21 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

(600 VOLTS AND BELOW). Requirements for power cables.

. Section 26 05 33 — RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS.

Requirements for infrastructure.
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Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for conductors and cables.

Section 28 05 26 - GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for grounding of equipment.

Section 28 05 28.33 - CONDUITS AND BOXES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for infrastructure.

. Section 28 08 00 - COMMISIONING OF ELECTRONIC SAFETY AND SECURITY

SYSTEMS. Requirements for Commissioning.

1.3 DEFINITIONS
A. AGC: Automatic Gain Control.

L.
M.
N.
0.

Basket Cable Tray: A fabricated structure consisting of wire mesh
bottom and side rails.
BICSI: Building Industry Consulting Service International.

. CCD: Charge-coupled device.
. Central Station: A PC with software designated as the main controlling

PC of the security access system. Where this term is presented with
initial capital letters, this definition applies.

. Channel Cable Tray: A fabricated structure consisting of a one-piece,

ventilated-bottom or solid-bottom channel section.

. Controller: An intelligent peripheral control unit that uses a computer

for controlling its operation. Where this term is presented with an
initial capital letter, this definition applies.

. CPU: Central processing unit.

Credential: Data assigned to an entity and used to identify that
entity.

DGP: Data Gathering Panel — component of the Physical Access Control
System capable to communicate, store and process information received
from readers, reader modules, input modules, output modules, and
Security Management System.

DTS: Digital Termination Service: A microwave-based, line-of-sight
communications provided directly to the end user.

EMI: Electromagnetic interference.

EMT: Electric Metallic Tubing.

ESS: Electronic Security System.

File Server: A PC in a network that stores the programs and data files
shared by users.

GF1: Ground fault interrupter.

IDC: Insulation displacement connector.

Identifier: A credential card, keypad personal identification number or
code, biometric characteristic, or other unique identification entered
as data into the entry-control database for the purpose of identifying
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an individual. Where this term is presented with an initial capital
letter, this definition applies.

1/0: Input/Output.

Intrusion Zone: A space or area for which an intrusion must be detected
and uniquely identified, the sensor or group of sensors assigned to
perform the detection, and any interface equipment between sensors and
communication link to central-station control unit.

Ladder Cable Tray: A fabricated structure consisting of two
longitudinal side rails connected by individual transverse members
(rungs).

LAN: Local area network.

LCD: Liquid-crystal display.

LED: Light-emitting diode.

Location: A Location on the network having a PC-to-Controller
communications link, with additional Controllers at the Location
connected to the PC-to-Controller link with RS-485 communications loop.
Where this term is presented with an initial capital letter, this
definition applies.

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.

M-JPEG: Motion — Joint Photographic Experts Group.

MPEG: Moving picture experts group.

NEC: National Electric Code

NEMA: National Electrical Manufacturers Association

NFPA: National Fire Protection Association

NTSC: National Television System Committee.

NRTL: Nationally Recognized Testing Laboratory.

Open Cabling: Passing telecommunications cabling through open space
(e.g., between the studs of a wall cavity).

PACS: Physical Access Control System; A system comprised of cards,
readers, door controllers, servers and software to control the physical
ingress and egress of people within a given space

PC: Personal computer. This acronym applies to the Central Station,

workstations, and file servers.

PCl Bus: Peripheral component interconnect; a peripheral bus providing
a high-speed data path between the CPU and peripheral devices (such as
monitor, disk drive, or network).

PDF: (Portable Document Format.) The file format used by the Acrobat
document exchange system software from Adobe.

RCDD: Registered Communications Distribution Designer.

28 05 00 - 3



VA Parking Structure Expand Building 32 VA Project # 495.305, MGA 14.035
11-15-16

NN. RFI: Radio-frequency interference.

00. RIGID: Rigid conduit is galvanized steel tubing, with a tubing wall
that is thick enough to allow it to be threaded.

PP. RS-232: An TIA/EIA standard for asynchronous serial data communications
between terminal devices. This standard defines a 25-pin connector and
certain signal characteristics for interfacing computer equipment.

QQ. RS-485: An TIA/EIA standard for multipoint communications.

RR. Solid-Bottom or Non-ventilated Cable Tray: A fabricated structure
consisting of integral or separate longitudinal side rails, and a bottom
without ventilation openings.

SS. SMS: Security Management System — A SMS is software that incorporates
multiple security subsystems (e.g., physical access control, intrusion
detection, closed circuit television, intercom) into a single platform
and graphical user interface.

TT. TCP/IP: Transport control protocol/Internet protocol incorporated into
Microsoft Windows.

UU. Trough or Ventilated Cable Tray: A fabricated structure consisting of
integral or separate longitudinal rails and a bottom having openings
sufficient for the passage of air and using 75 percent or less of the
plan area of the surface to support cables.

VW. UPS: Uninterruptible Power Supply

XX. UTP: Unshielded Twisted Pair

YY. Workstation: A PC with software that is configured for specific limited
security system functions.

1.4 QUALITY ASSURANCE

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.

B. 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.

C. Contractor Qualification:

1. The Contractor or security sub-contractor shall be a licensed
security Contractor with a minimum of Five (5) years experience
installing and servicing systems of similar scope and complexity.
The Contractor shall be an authorized regional representative of the
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Security Management System’s (PACS) manufacturer. The Contractor
shall provide four (4) current references from clients with systems
of similar scope and complexity which became operational in the past
three (3) years. At least three (3) of the references shall be
utilizing the same system components, in a similar configuration as
the proposed system. The references must include a current point of
contact, company or agency name, address, telephone number, complete
system description, date of completion, and approximate cost of the
project. The owner reserves the option to visit the reference sites,
with the site owner’s permission and representative, to verify the
quality of installation and the references” level of satisfaction
with the system. The Contractor shall provide copies of system
manufacturer certification for all technicians. The Contractor shall
only utilize factory-trained technicians to install, program, and
service the PACS. The Contractor shall only utilize factory-trained
technicians to install, terminate and service controller/field panels
and reader modules. The technicians shall have a minimum of five (56)
continuous years of technical experience in electronic security
systems. The Contractor shall have a local service facility. The
facility shall be located within 60 miles of the project site. The
local facility shall include sufficient spare parts inventory to
support the service requirements associated with this contract. The
facility shall also include appropriate diagnostic equipment to
perform diagnostic procedures. The Resident Engineer reserves the
option of surveying the company’s facility to verify the service
inventory and presence of a local service organization.

The Contractor shall provide proof project superintendent with BICSI
Certified Commercial Installer Level 1, Level 2, or Technician to
provide oversight of the project.

Cable installer must have on staff a Registered Communication
Distribution Designer (RCDD) certified by Building Industry
Consulting Service International. The staff member shall provide
consistent oversight of the project cabling throughout design,
layout, installation, termination and testing.

Service Qualifications: There shall be a permanent service organization

maintained or trained by the manufacturer which will render satisfactory

service to this installation within four hours of receipt of

notification that service iIs needed. Submit name and address of service

organizations.
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1.5 GENERAL ARANGEMENT OF CONTRACT DOCUMENTS

A

B.

The Contract Documents supplement to this specification indicates
approximate locations of equipment. The installation and/or locations
of the equipment and devices shall be governed by the intent of the
design; specification and Contract Documents, with due regard to actual
site conditions, recommendations, ambient factors affecting the
equipment and operations in the vicinity. The Contract Documents are
diagrammatic and do not reveal all offsets, bends, elbows, components,
materials, and other specific elements that may be required for proper
installation. |If any departure from the contract documents is deemed
necessary, or in the event of conflicts, the Contractor shall submit
details of such departures or conflicts in writing to the owner or
owner’s representative for his or her comment and/or approval before
initiating work.

Anything called for by one of the Contract Documents and not called for
by the others shall be of like effect as if required or called by all,
except if a provision clearly designed to negate or alter a provision
contained in one or more of the other Contract Documents shall have the
intended effect. In the event of conflicts among the Contract Documents,
the Contract Documents shall take precedence in the following order: the
Form of Agreement; the Supplemental General Conditions; the Special
Conditions; the Specifications with attachments; and the drawings.

1.6 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.

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
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information, technical data sheets, shop drawings, pictures,
nameplate data and test reports as required.

2. Submittals are required for all equipment anchors and supports.
Submittals shall include weights, dimensions, center of gravity,
standard connections, manufacturer®s recommendations and behavior
problems (e.g., vibration, thermal expansion,) associated with
equipment or piping so that the proposed installation can be properly
reviewed.

3. Parts list which shall include those replacement parts recommended by
the equipment manufacturer, quantity of parts, current price and
availability of each part.

Submittals shall be in full compliance of the Contract Documents. All

submittals shall be provided in accordance with this section.

Submittals lacking the breath or depth these requirements will be

considered incomplete and rejected. Submissions are considered

multidisciplinary and shall require coordination with applicable
divisions to provide a complete and comprehensive submission package.

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. Additional
general provisions are as follows:

1. The Contractor shall schedule submittals in order to maintain the
project schedule. For coordination drawings refer to Specification
Section 01 33 10 - Design Submittal Procedures, which outline basic
submittal requirements and coordination. Section 01 33 10 shall be
used in conjunction with this section.

2. The Contractor shall identify variations from requirements of
Contract Documents and state product and system limitations, which
may be detrimental to successful performance of the completed work or
system.

3. Each package shall be submitted at one (1) time for each review and
include components from applicable disciplines (e.g., electrical
work, architectural finishes, door hardware, etc.) which are required
to produce an accurate and detailed depiction of the project.

4. Manufacturer’s information used for submittal shall have pages with
items for approval tagged, items on pages shall be identified, and
capacities and performance parameters for review shall be clearly
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marked through use of an arrow or highlighting. Provide space for

Resident Engineer and Contractor review stamps.

Technical Data Drawings shall be in the latest version of AutoCAD®,

drawn accurately, and in accordance with VA CAD Standards CAD

Standard Application Guide, and VA BIM Guide. FREEHAND SKETCHES OR

COPIED VERSIONS OF THE CONSTRUCTION DOCUMENTS WILL NOT BE ACCEPTED.

The Contractor shall not reproduce Contract Documents or copy

standard information as the basis of the Technical Data Drawings. |If

departures from the technical data drawings are subsequently deemed
necessary by the Contractor, details of such departures and the
reasons thereof shall be submitted in writing to the Resident

Engineer for approval before the initiation of work.

Packaging: The Contractor shall organize the submissions according

to the following packaging requirements.

a. Binders: For each manual, provide heavy duty, commercial quality,
durable three (3) ring vinyl covered loose leaf binders, sized to
receive 8.5 x 11 in paper, and appropriate capacity to accommodate
the contents. Provide a clear plastic sleeve on the spine to hold
labels describing the contents. Provide pockets in the covers to
receive folded sheets.

1) Where two (2) or more binders are necessary to accommodate
data; correlate data in each binder into related groupings
according to the Project Manual table of contents. Cross-
referencing other binders where necessary to provide essential
information for communication of proper operation and/or
maintenance of the component or system.

2) ldentify each binder on the front and spine with printed binder
title, Project title or name, and subject matter covered.
Indicate the volume number if applicable.

b. Dividers: Provide heavy paper dividers with celluloid tabs for
each Section. Mark each tab to indicate contents.

c. Protective Plastic Jackets: Provide protective transparent
plastic jackets designed to enclose diagnostic software for
computerized electronic equipment.

d. Text Material: Where written material is required as part of the
manual use the manufacturer®s standard printed material, or if not
available, specially prepared data, neatly typewritten on 8.5
inches by 11 inches 20 pound white bond paper.

e. Drawings: Where drawings and/or diagrams are required as part of
the manual, provide reinforced punched binder tabs on the drawings
and bind them with the text.
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Where oversized drawings are necessary, fold the drawings to
the same size as the text pages and use as a foldout.

IT drawings are too large to be used practically as a foldout,
place the drawing, neatly folded, in the front or rear pocket
of the binder. Insert a type written page indicating the
drawing title, description of contents and drawing location at
the appropriate location of the manual.

Drawings shall be sized to ensure details and text is of
legible size. Text shall be no less than 1/16” tall.

f. Manual Content: Submit in accordance with Section 01 00 00,
GENERAL REQUIREMENTS.

)

2)

3)

Maintenance and Operation Manuals: Submit as required for
systems and equipment specified in the technical sections.
Furnish four copies, 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.

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 and maintenance instructions.

e) Safety precautions.

) Diagrams and illustrations.

g) Testing methods.

h) Performance data.

i) Pictorial "exploded"” parts list with part numbers. Emphasis
shall be placed on the use of special tools and instruments.

28 05 00 - 9



VA Parking Structure Expand Building 32 VA Project # 495.305, MGA 14.035

g.-

11-15-16

The list shall indicate sources of supply, recommended
spare parts, and name of servicing organization.

J) Appendix; list qualified permanent servicing organizations
for support of the equipment, including addresses and
certified qualifications.

Binder Organization: Organize each manual into separate sections
for each piece of related equipment. At a minimum, each manual
shall contain a title page, table of contents, copies of Product
Data supplemented by drawings and written text, and copies of each
warranty, bond, certifications, and service Contract issued. Refer
to Group 1 through V Technical Data Package Submittal requirements
for required section content.

Title Page: Provide a title page as the Ffirst sheet of each manual
to include the following information; project name and address,
subject matter covered by the manual, name and address of the
Project, date of the submittal, name, address, and telephone
number of the Contractor, and cross references to related systems
in other operating and/or maintenance manuals.

Table of Contents: After the title page, include a type written
table of contents for each volume, arranged systematically
according to the Project Manual format. Provide a list of each
product included, identified by product name or other appropriate
identifying symbols and indexed to the content of the volume.
Where more than one (1) volume is required to hold data for a
particular system, provide a comprehensive table of contents for
all volumes in each volume of the set.

General Information Section: Provide a general information section
immediately following the table of contents, listing each product
included in the manual, identified by product name. Under each
product, list the name, address, and telephone number of the
installer and maintenance Contractor. In addition, list a local
source for replacement parts and equipment.

Drawings: Provide specially prepared drawings where necessary to
supplement the manufacturers printed data to illustrate the
relationship between components of equipment or systems, or
provide control or flow diagrams. Coordinate these drawings with
information contained in Project Record Drawings to assure correct
illustration of the completed installation.

Manufacturer’s Data: Where manufacturer®s standard printed data
is included in the manuals, include only those sheets that are
pertinent to the part or product installed. Mark each sheet to
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identify each part or product included in the installation. Where
more than one (1) item in tabular format is included, identify
each item, using appropriate references from the Contract
Documents. Identify data that is applicable to the installation
and delete references to information which is not applicable.

m. Where manufacturer®s standard printed data is not available and
the information is necessary for proper operation and maintenance
of equipment or systems, or it is necessary to provide additional
information to supplement the data included in the manual, prepare
written text to provide the necessary information. Organize the
text in a consistent format under a separate heading for different
procedures. Where necessary, provide a logical sequence of
instruction for each operating or maintenance procedure. Where
similar or more than one product is listed on the submittal the
Contractor shall differentiate by highlighting the specific
product to be utilized.

n. Calculations: Provide a section for circuit and panel
calculations.

0. Loading Sheets: Provide a section for DGP Loading Sheets.

p. Certifications: Provide section for Contractor’s manufacturer
certifications.

Contractor Review: Review submittals prior to transmittal.

Determine and verify field measurements and Ffield construction

criteria. Verify manufacturer’s catalog numbers and conformance of

submittal with requirements of contract documents. Return non-
conforming or incomplete submittals with requirements of the work and
contract documents. Apply Contractor’s stamp with signature
certifying the review and verification of products occurred, and the
field dimensions, adjacent construction, and coordination of
information is in accordance with the requirements of the contract
documents.

Resubmission: Revise and resubmit submittals as required within 15

calendar days of return of submittal. Make resubmissions under

procedures specified for initial submittals. Identify all changes
made since previous submittal.

Product Data: Within 15 calendar days after execution of the

contract, the Contractor shall submit for approval a complete list of

all of major products proposed for use. The data shall include name
of manufacturer, trade name, model number, the associated contract
document section number, paragraph number, and the referenced
standards for each listed product.
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F. Group 1 Technical Data Package: Group 1 Technical Data Package shall be
one submittal consisting of the following content and organization.
Refer to VA Special Conditions Document for drawing format and content
requirements. The data package shall include the following:

1. Section | - Drawings:

a.

General — Drawings shall conform to VA CAD Standards Guide. All

text associated with security details shall be 1/8” tall and meet

VA text standard for AutoCAD™ drawings.

Cover Sheet — Cover sheet shall consist of Project Title and

Address, Project Number, Area and Vicinity Maps.

General Information Sheets — General Information Sheets shall

consist of General Notes, Abbreviations, Symbols, Wire and Cable

Schedule, Project Phasing, and Sheet Index.

Floor Plans — Floor plans shall be produced from the Architectural

backgrounds issued in the Construction Documents. The contractor

shall receive floor plans from the prime A/E to develop these

drawing sets. Fire Alarm devices shall be placed on drawings in

scale. All text associated with security details shall be 1/8”

tall and meet VA text standard for AutoCAD™ drawings. Floor plans

shall identify the following:

1) Security devices by symbol,

2) The associated device point number (derived from the loading
sheets),

3) Wire & cable types and counts

4) Conduit sizing and routing

5) Conduit riser systems

6) Device and area detail call outs

Riser Diagrams — Contractor shall provide a riser diagram

indicating riser architecture and distribution of the SMS

throughout the facility (or area in scope).

Block Diagrams — Contractor shall provide a block diagram for the

entire system architecture and interconnections.

Interconnection Diagrams — Contractor shall provide

interconnection diagram for each sensor, and device component.

Interconnection diagram shall identify termination locations,

standard wire detail to include termination schedule.

Fire Alarm Details:

1) Panel Assembly Detail — For each panel assembly, a panel
assembly details shall be provided identifying individual panel
component size and content.
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2) Panel Details — Providepanel details identify general
arrangement of the system components, backboard size, wire
through size and location, and power circuit requirements.

3) Device Mounting Details — Provide mounting detailed drawing for
each security device (physical access control system, intrusion
detection, video surveillance and assessment, and intercom
systems) for each type of wall and ceiling configuration in
project. Device details shall include device, mounting detail,
wiring and conduit routing.

4) Details of connections to power supplies and grounding

5) Details of surge protection device installation

6) Sensor detection patterns — Each system sensor shall have
associated detection patterns.

i. Electrical Panel Schedule — Electrical Panel Details shall be
provided for all systems electrical power circuits. Panel
details shall be provided identifying panel type (Standard,
Emergency Power, Emergency/Uninterrupted Power Source, and
Uninterrupted Power Source Only), panel location, circuit number,
and circuit amperage rating.

Section 1V - Manufacturers’ Data: The data package shall include

manufacturers” data for all materials and equipment, including

sensors, local processors and console equipment provided under this
specification.

Section V - System Description and Analysis: The data package shall

include system descriptions, analysis, and calculations used in

sizing equipment required by these specifications. Descriptions and
calculations shall show how the equipment will operate as a system to
meet the performance requirements of this specification. The data
package shall include the following:

a. Central processor memory size; communication speed and protocol
description; rigid disk system size and configuration; flexible
disk system size and configuration; back-up media size and
configuration; alarm response time calculations; command response
time calculations; start-up operations; expansion capability and
method of implementation; sample copy of each report specified;
and color photographs representative of typical graphics.

b. Software Data: The data package shall consist of descriptions of
the operation and capability of the system, and application
software as specified.
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c. Overall System Reliability Calculations: The data package shall
include all manufacturers” reliability data and calculations
required to show compliance with the specified reliability.

Section VI — Certifications & References: All specified

manufacturer’s certifications shall be included with the data

package. Contractor shall provide Project references as outlined in

Paragraph 1.4 “Quality Assurance”.

G. Group Il Technical Data Package

1.

The Contractor shall prepare a report of “Current Site Conditions”
and submit a report to the Resident Engineer documenting changes to
the site, particularly those conditions that affect performance of
the system to be installed. The Contractor shall provide
specification sheets, or written functional requirements to support
the findings, and a cost estimate to correct those site changes or
conditions which affect the installation of the system or its
performance. The Contractor shall not correct any deficiency without
written permission from the COTR.

H. Group 11l Technical Data Package

1.

Development of Test Procedures: The Contractor will prepare
performance test procedures for the system testing. The test
procedures shall follow the format of the VA Testing procedures and
be customized to the contract requirements. The Contractor will
deliver the test procedures to the Resident Engineer for approval at
least 60 calendar days prior to the requested test date.

1. Group 1V Technical Data Package

1.

2.

Performance Verification Test

a. Based on the successful completion of the pre-delivery test, the
Contractor shall finalize the test procedures and report forms for
the performance verification test (PVT) and the endurance test.
The PVT shall follow the format, layout and content of the pre-
delivery test. The Contractor shall deliver the PVT and endurance
test procedures to the Resident Engineer for approval. The
Contractor may schedule the PVT after receiving written approval
of the test procedures. The Contractor shall deliver the final
PVT and endurance test reports within 14 calendar days from
completion of the tests. Refer to Part 3 of this section for
System Testing and Acceptance requirements.

Training Documentation

a. New Facilities and Major Renovations: Familiarization training
shall be provided for new equipment or systems. Training can
include site familiarization training for VA technicians and
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administrative personnel. Training shall include general

information on new system layout including closet locations,

turnover of the completed system including all documentation,
including manuals, software, key systems, and full system
administration rights. Lesson plans and training manuals training
shall be oriented to type of training to be provided.

1) The training documents will cover the operation and the
maintenance manuals and the control console operators” manuals
and service manuals in detail, stressing all important
operational and service diagnostic information necessary for
the maintenance and operations personnel to efficiently use and
maintain all systems.

2) Provide an illustrated control console operator®s manual and
service manual. The operator®s manual shall be written in
laymen®s language and printed so as to become a permanent
reference document for the operators, describing all control
panel switch operations, graphic symbol definitions and all
indicating functions and a complete explanation of all
software.

3) The service manual shall be written in laymen®s language and
printed so as to become a permanent reference document for
maintenance personnel, describing how to run internal self
diagnostic software programs, troubleshoot head end hardware
and field devices with a complete scenario simulation of all
possible system malfunctions and the appropriate corrective
measures.

4) Provide a professional color DVD instructional recording of all
the operational procedures described in the operator®s manual.
All charts used in the training session shall be clearly
presented on the video. Any DVD found to be inferior in
recording or material content shall be reproduced at no cost
until an acceptable DVD is submitted. Provide four copies of
the training DVD, one to the architect/engineer and three to
the owner.

J. Group V Technical Data Package: Final copies of the manuals shall be
delivered to the Resident Engineer as part of the acceptance test. The
draft copy used during site testing shall be updated with any changes
required prior to final delivery of the manuals. Each manual’s contents
shall be identified on the cover. The manual shall include names,
addresses, and telephone numbers of each sub-contractor installing
equipment or systems, as well as the nearest service representatives for
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each item of equipment for each system. The manuals shall include a
table of contents and tab sheets. Tab sheets shall be placed at the
beginning of each chapter or section and at the beginning of each
appendix. The Ffinal copies delivered after completion of the endurance

test shall include all modifications made during installation, checkout,

and acceptance. Six (6) hard-copies and one (1) soft copy on CD of each
item listed below shall be delivered as a part of final systems

acceptance.

1.

4.

Functional Design Manual: The functional design manual shall
identify the operational requirements for the entire system and
explain the theory of operation, design philosophy, and specific
functions. A description of hardware and software functions,
interfaces, and requirements shall be included for all system
operating modes. Manufacturer developed literature may be used;
however, shall be produced to match the project requirements.
Equipment Manual: A manual describing all equipment furnished
including:

a. General description and specifications; installation and checkout
procedures; equipment electrical schematics and layout drawings;
system schematics and layout drawings; alignment and calibration
procedures; manufacturer’s repair list indicating sources of
supply; and interface definition.

Software Manual: The software manual shall describe the functions of

all software and include all other information necessary to enable

proper loading, testing, and operation. The manual shall include:

a. Definition of terms and functions; use of system and applications
software; procedures for system initialization, start-up, and
shutdown; alarm reports; reports generation, database format and
data entry requirements; directory of all disk files; and
description of all communications protocols including data
formats, command characters, and a sample of each type of data
transfer.

Operator’s Manual: The operator’s manual shall fully explain all

procedures and instructions for the operation of the system,

including:

a. Computers and peripherals; system start-up and shutdown
procedures; use of system, command, and applications software;
recovery and restart procedures; graphic alarm presentation; use
of report generator and generation of reports; data entry;
operator commands” alarm messages, and printing formats; and
system access requirements.
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Maintenance Manual: The maintenance manual shall include
descriptions of maintenance for all equipment including inspection,
recommend schedules, periodic preventive maintenance, fault
diagnosis, and repair or replacement of defective components.

Spare Parts & Components Data: At the conclusion of the Contractor®s

work, the Contractor shall submit to the Resident Engineer a complete

list of the manufacturer®s recommended spare parts and components
required to satisfactorily maintain and service the systems, as well
as unit pricing for those parts and components.

Operation, Maintenance & Service Manuals: The Contractor shall

provide two (2) complete sets of operating and maintenance manuals in

the form of an instructional manual for use by the VA Security Guard

Force personnel. The manuals shall be organized into suitable sets

of manageable size. Where possible, assemble instructions for

similar equipment into a single binder. |If multiple volumes are
required, each volume shall be fully indexed and coordinated.

Equipment and Systems Maintenance Manual: The Contractor shall

provide the following descriptive information for each piece of

equipment, operating system, and electronic system:

a. Equipment and/or system function.

b. Operating characteristics.

c. Limiting conditions.

d. Performance curves.

e. Engineering data and test.

. Complete nomenclature and number of replacement parts.

g- Provide operating and maintenance instructions including assembly
drawings and diagrams required for maintenance and a list of items
recommended to stock as spare parts.

h. Provide information detailing essential maintenance procedures
including the following: routine operations, trouble shooting
guide, disassembly, repair and re-assembly, alignment, adjusting,
and checking.

i. Provide information on equipment and system operating procedures,
including the following; start-up procedures, routine and normal
operating instructions, regulation and control procedures,
instructions on stopping, shut-down and emergency instructions,
required sequences for electric and electronic systems, and
special operating instructions.

J - Manufacturer equipment and systems maintenance manuals are
permissible.

28 05 00 - 17



VA Parking Structure Expand Building 32 VA Project # 495.305, MGA 14.035

9.

10.

11.

11-15-16

Project Redlines: During construction, the Contractor shall maintain
an up-to-date set of construction redlines detailing current location
and configuration of the project components. The redline documents
shall be marked with the words “Master Redlines” on the cover sheet
and be maintained by the Contractor in the project office. The
Contractor will provide access to redline documents anytime during
the project for review and inspection by the Resident Engineer or
authorized Office of Protection Services representative. Master
redlines shall be neatly maintained throughout the project and
secured under lock and key in the contractor’s onsite project office.
Any project component or assembly that is not installed in strict
accordance with the drawings shall be so noted on the drawings.

Prior to producing Record Construction Documents, the contractor will
submit the Master Redline document to the Resident Engineer for
review and approval of all changes or modifications to the documents.
Each sheet shall have Resident Engineer initials indicating
authorization to produce “As Built” documents. Field drawings shall
be used for data gathering & field changes. These changes shall be
made to the master redline documents daily. Field drawings shall not
be considered “master redlines”.

Record Specifications: The Contractor shall maintain one (1) copy of
the Project Specifications, including addenda and modifications
issued, for Project Record Documents. The Contractor shall mark the
Specifications to indicate the actual installation where the
installation varies substantially from that indicated in the Contract
Specifications and modifications issued. (Note related Project
Record Drawing information where applicable). The Contractor shall
pay particular attention to substitutions, selection of product
options, and information on concealed installations that would be
difficult to identify or measure and record later. Upon completion
of the mark ups, the Contractor shall submit record Specifications to
the COTR. As with master relines, Contractor shall maintain record
specifications for Resident Engineer review and inspection at
anytime.

Record Product Data: The Contractor shall maintain one (1) copy of
each Product Data submittal for Project Record Document purposes. The
Data shall be marked to indicate the actual product installed where
the installation varies substantially from that indicated in the
Product Data submitted. Significant changes in the product delivered
to the site and changes in manufacturer®s instructions and
recommendations for installation shall be included. Particular
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attention will be given to information on concealed products and

installations that cannot be readily identified or recorded later.

Note related Change Orders and mark up of Record Construction

Documents, where applicable. Upon completion of mark up, submit a

complete set of Record Product Data to the COTR.

Miscellaneous Records: The Contractor shall maintain one (1) copy of

miscellaneous records for Project Record Document purposes. Refer to

other Specifications for miscellaneous record-keeping requirements
and submittals concerning various construction activities. Before
substantial completion, complete miscellaneous records and place in
good order, properly identified and bound or filed, ready for use and
reference. Categories of requirements resulting in miscellaneous
records include a minimum of the following:

a. Certificates received instead of labels on bulk products.

b. Testing and qualification of tradesmen. (“Contractor’s
Qualifications™)

c. Documented qualification of installation firms.

d. Load and performance testing.

e. Inspections and certifications.

f. Final inspection and correction procedures.

g- Project schedule

Record Construction Documents (Record As-Built)

a. Upon project completion, the contractor shall submit the project
master redlines to the Resident Engineer prior to development of
Record construction documents. The Resident Engineer shall be
given a minimum of a thirty (30) day review period to determine
the adequacy of the master redlines. If the master redlines are
found suitable by the Resident Engineer, the Resident Engineer
will initial and date each sheet and turn redlines over to the
contractor for as built development.

b. The Contractor shall provide the Resident Engineer a complete set
of "as-built" drawings and original master redlined marked "as-
built™ blue-line in the latest version of AutoCAD drawings
unlocked on CD or DVD. The as-built drawing shall include
security device number, security closet connection location, data
gathering panel number, and input or output number as applicable.

All corrective notations made by the Contractor shall be legible
when submitted to the COTR. If, in the opinion of the COTR, any
redlined notation is not legible, it shall be returned to the
Contractor for re-submission at no extra cost to the Owner. The
Contractor shall organize the Record Drawing sheets into
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manageable sets bound with durable paper cover sheets with
suitable titles, dates, and other identifications printed on the
cover. The submitted as built shall be in editable formats and
the ownership of the drawings shall be fully relinquished to the
owner .

c. Where feasible, the individual or entity that obtained record
data, whether the individual or entity is the installer, sub-
contractor, or similar entity, is required to prepare the mark up
on Record Drawings. Accurately record the information in a
comprehensive drawing technique. Record the data when possible
after it has been obtained. For concealed installations, record
and check the mark up before concealment. At the time of
substantial completion, submit the Record Construction Documents
to the COTR. The Contractor shall organize into bound and labeled
sets for the COTR"s continued usage. Provide device, conduit, and
cable lengths on the conduit drawings. Exact in-field conduit
placement/routings shall be shown. All conduits shall be
illustrated in their entire length from termination in security
closets; no arrowed conduit runs shall be shown. Pull box and
junction box sizes are to be shown if larger than 100mm (4 inch).

Approvals will be based on complete submission of manuals together with

shop drawings.

After approval and prior to installation, furnish the Resident Engineer

with one sample of each of the following:

1. A 300 mm (12 inch) length of each type and size of wire and cable
along with the tag from the coils of reels from which the samples
were taken.

2. Each type of conduit and pathway coupling, bushing and termination
fitting.

3. Conduit hangers, clamps and supports.

4_ Duct sealing compound.

Completed System Readiness Checklists 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 28 08 00 COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY

SYSTEMS.

In addition to the requirement of SUBMITTALS, the VA reserves the right

to request the manufacturer to arrange for a VA representative to see

typical active systems in operation, when there has been no prior
experience with the manufacturer or the type of equipment being
submitted.
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1.7 APPLICABLE PUBLICATIONS

A.

The publications listed below (including amendments, addenda, revisions,

supplement, and errata) form a part of this specification to the extent

referenced. The publications are referenced in the text by the basic

designation only.

American National Standards Institute (ANSI)/ International Code Council

(1CO):

Al17. 1. e Standard on Accessible and Usable Buildings and
Facilities

American National Standards Institute (ANSI)/ Security Industry

Association (Sl1A):

AC-03. . . i iia. Access Control: Access Control Guideline Dye
Sublimation Printing Practices for PVC Access
Control Cards

CP-01-00. ... .o Control Panel Standard-Features for False Alarm
Reduction

PIR-01-00.. ... ... ..... Passive Infrared Motion Detector Standard -
Features for Enhancing False Alarm Immunity

TVAC-01... . .. .. o.... CCTV to Access Control Standard - Message Set

for System Integration
American National Standards Institute (ANSI)/Electronic Industries
Alliance (EIA):

330-09. . oo Electrical Performance Standards for CCTV
Cameras

375A-76. . .. Electrical Performance Standards for CCTV
Monitors

American National Standards Institute (ANSI):

ANSI S3.2-99. ... ....... Method for measuring the Intelligibility of

Speech over Communications Systems
American Society for Testing and Materials (ASTM)

B1-07. ... Standard Specification for Hard-Drawn Copper
Wire

B3-07. ... Standard Specification for Soft or Annealed
Copper Wire

B8-04. . .. .. ..... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard,
or Soft

C1238-97 (RO3) ... ... ... Standard Guide for Installation of Walk-Through

Metal Detectors
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D2301-04. .. e Standard Specification for Vinyl Chloride
Plastic Pressure Sensitive Electrical Insulating
Tape

Architectural Barriers Act (ABA), 1968

Department of Justice: American Disability Act (ADA)

28 CFR Part 36-2010 ADA Standards for Accessible Design

Department of Veterans Affairs:

VHA National CAD Standard Application Guide, 2006

VA BIM Guide, V1.0 10

Federal Communications Commission (FCC):

(47 CFR 15) Part 15 Limitations on the Use of Wireless

Equipment/Systems

Federal Information Processing Standards (FIPS):

FIPS-201-1.. ... ... ....... Personal ldentity Verification (PIV) of Federal

Employees and Contractors

Federal Specifications (Fed. Spec.):

A-A-59544-08............ Cable and Wire, Electrical (Power, Fixed
Installation)

. Government Accountability Office (GAO):

GAO-03-8-02. ... ... ..... Security Responsibilities for Federally Owned
and Leased Facilities

. Homeland Security Presidential Directive (HSPD):

HSPD-12._ . ... ... ...... Policy for a Common ldentification Standard for
Federal Employees and Contractors

Institute of Electrical and Electronics Engineers (1EEE):

81-1983. .. ... ... IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials
of a Ground System

802.3af-08.............. Power over Ethernet Standard

802.3at-09 ..._..._...... Power over Ethernet (PoE) Plus Standard

C2-07 . e National Electrical Safety Code

C62.41-02. .. ... IEEE Recommended Practice on Surge Voltages 1in

Low-Voltage AC Power Circuits

C95.1-05. ... Standards for Safety Levels with Respect to
Human Exposure in Radio Frequency
Electromagnetic Fields

International Organization for Standardization (1S0):

7810. -« oo Identification cards — Physical characteristics
7811 . . o-. Physical Characteristics for Magnetic Stripe
Cards
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7816-1. . ... Identification cards - Integrated circuit(s)
cards with contacts - Part 1: Physical
characteristics
7816-2. @ e Identification cards - Integrated circuit cards

- Part 2: Cards with contacts -Dimensions and
location of the contacts

7816-3. i e Identification cards - Integrated circuit cards
- Part 3: Cards with contacts - Electrical
interface and transmission protocols

7816-4. . ... Identification cards - Integrated circuit cards
- Part 11: Personal verification through
biometric methods

7816-10. ... ... Identification cards - Integrated circuit cards
- Part 4: Organization, security and commands
for interchange

14443 . . . ... Identification cards - Contactless integrated
circuit cards; Contactless Proximity Cards
Operating at 13.56 MHz in up to 5 inches
distance

15693. .. ... Identification cards -- Contactless integrated
circuit cards - Vicinity cards; Contactless
Vicinity Cards Operating at 13.56 MHz in up to
50 inches distance

19794 . ... Information technology - Biometric data
interchange formats

. National Electrical Contractors Association

303-2005. . oo Installing Closed Circuit Television (CCTV)

Systems
. National Electrical Manufactures Association (NEMA):

250-08. ... Enclosures for Electrical Equipment (1000 Volts
Max imum)

TC-3-04. ... ... PVC Fittings for Use with Rigid PVC Conduit and
Tubing

FB1-07. .o oo Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable

National Fire Protection Association (NFPA):

70-11. . o-. National Electrical Code (NEC)

731-08. .- Standards for the Installation of Electric
Premises Security Systems

99-2005. .. oo Health Care Facilities
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National Institute of Justice (N1J)

0601.02-03. .- ccccccaaan. Standards for Walk-Through Metal Detectors for
use in Weapons Detection

0602.02-03. . ... oo Hand-Held Metal Detectors for Use in Concealed
Weapon and Contraband Detection

National Institute of Standards and Technology (NIST):

IR 6887 V2.1............ Government Smart Card Interoperability
Specification (GSC-1S)

Special Pub 800-37...... Guide for Applying the Risk Management Framework
to Federal Information Systems

Special Pub 800-63...... Electronic Authentication Guideline

Special Pub 800-73-3....Interfaces for Personal ldentity Verification (4
Parts)

........................ Pt. 1- End Point PIV Card Application Namespace,
Data Model & Representation

........................ Pt. 2- PIV Card Application Card Command
Interface

........................ Pt. 3- PIV Client Application Programming
Interface

........................ Pt. 4- The PIV Transitional Interfaces & Data
Model Specification

Special Pub 800-76-1..._Biometric Data Specification for Personal
Identity Verification

Special Pub 800-78-2...._.Cryptographic Algorithms and Key Sizes for
Personal ldentity Verification

Special Pub 800-79-1....Guidelines for the Accreditation of Personal
Identity Verification Card Issuers

Special Pub 800-85B-1..._.DRAFTPIV Data Model Test Guidelines

Special Pub 800-85A-2.._PIV Card Application and Middleware Interface
Test Guidelines (SP 800-73-3 compliance)

Special Pub 800-96...... PIV Card Reader Interoperability Guidelines

Special Pub 800-104A....Scheme for P1V Visual Card Topography

. Occupational and Safety Health Administration (OSHA):

29 CFR 1910.97.......... Nonionizing radiation

. Section 508 of the Rehabilitation Act of 1973
. Security Industry Association (SIA):

AG-01 ... Lo.. Security CAD Symbols Standards
. Underwriters Laboratories, Inc. (UL):
1-05. oo Flexible Metal Conduit
5-04. .. Surface Metal Raceway and Fittings
6-07 . . o-. Rigid Metal Conduit
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44-05. @ @i Thermoset-Insulated Wires and Cables

50-07 . Enclosures for Electrical Equipment

83-08. .. i Thermoplastic-Insulated Wires and Cables

294-99. ... The Standard of Safety for Access Control System
Units

305-08. . o Standard for Panic Hardware

360-09. . ... Liquid-Tight Flexible Steel Conduit

444-08. . . oo Safety Communications Cables

464-09. .. .- Audible Signal Appliances

467-07 - o oo Electrical Grounding and Bonding Equipment

486A-03. . . oo 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. .. . .o Equipment Wiring Terminals for Use with Aluminum
and/or Copper Conductors

403-07 - oo Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cable

B14A-04 . . . ... Metallic Outlet Boxes

514B-04 . . . . ... Fittings for Cable and Conduit

51-05. . oL, Schedule 40 and 80 Rigid PVC Conduit

609-96. . ... ... Local Burglar Alarm Units and Systems

634-07. i Standards for Connectors with Burglar-Alarm
Systems

636-01. .. ... .. ... Standard for Holdup Alarm Units and Systems

639-97. ... Standard for Intrusion-Detection Units

651-05. . ... ... Schedule 40 and 80 Rigid PVC Conduit

651A-07 . - - oo Type EB and A Rigid PVC Conduit and HDPE Conduit

752-05. ... .. Standard for Bullet-Resisting Equipment

797-07 . oL Electrical Metallic Tubing

827-08. . ... Central Station Alarm Services

1037-09. . . ..o oo.. Standard for Anti-theft Alarms and Devices

1635-10. .. oo oo Digital Alarm Communicator System Units

1076-95. . . ... .. Standards for Proprietary Burglar Alarm Units
and Systems

1242-06. .. o oo Intermediate Metal Conduit

1479-03. . . oo Fire Tests of Through-Penetration Fire Stops

1981-03. .. ... Central Station Automation System

2058-05. .. ... .. High Security Electronic Locks

60950. .. ... ... .oo... Safety of Information Technology Equipment
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60950-1. ... ... Information Technology Equipment - Safety - Part
1: General Requirements
Uniform Federal Accessibility Standards (UFAS) 1984
United States Department of Commerce:
Special Pub 500-101 ....Care and Handling of Computer Magnetic Storage

Media

1.8 COORDINATION

A

C.

Coordinate arrangement, mounting, and support of electronic safety and

security equipment:

1. To allow maximum possible headroom unless specific mounting heights
that reduce headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum
interference to other installations.

3. To allow right of way for piping and conduit installed at required
slope.

4. So connecting raceways, cables, wireways, cable trays, and busways
will be clear of obstructions and of the working and access space of
other equipment.

Coordinate installation of required supporting devices and set sleeves

in cast-in-place concrete, masonry walls, and other structural

components as they are constructed.

Coordinate location of access panels and doors for electronic safety and

security items that are behind finished surfaces or otherwise concealed.

1.9 MAINTENANCE & SERVICE

A

B.

C.

General Requirements

1. The Contractor shall provide all services required and equipment
necessary to maintain the entire integrated electronic security
system in an operational state as specified for a period of one (1)
year after formal written acceptance of the system. The Contractor
shall provide all necessary material required for performing
scheduled adjustments or other non-scheduled work. Impacts on
facility operations shall be minimized when performing scheduled
adjustments or other non-scheduled work. See also General Project
Requirements.

Description of Work

1. The adjustment and repair of the fire alarm system includes all
software updates and panel firmware.

Personnel

1. Service personnel shall be certified in the maintenance and repair of
the selected type of equipment and qualified to accomplish all work
promptly and satisfactorily. The Resident Engineer shall be advised
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in writing of the name of the designated service representative, and
of any change in personnel. The Resident Engineer shall be provided
copies of system manufacturer certification for the designated
service representative.
D. Schedule of Work
1. The work shall be performed during regular working hours, Monday
through Friday, excluding federal holidays.
E. System Inspections
1. These inspections shall include:

a. The Contractor shall perform two (2) minor inspections at six (6)
month intervals or more if required by the manufacturer, and two
(2) major inspections offset equally between the minor inspections
to effect quarterly inspection of alternating magnitude.

1) Minor Inspections shall include visual checks and operational
tests of all console equipment, peripheral equipment, local
processors, sensors, electrical and mechanical controls, and
adjustments on printers.

2) Major Inspections shall include all work described for Minor
Inspections and the following: clean all system equipment and
local processors including interior and exterior surfaces;
perform diagnostics on all equipment; operational tests of the
CPU, check, walk test, and calibrate each sensor; run all
system software diagnostics and correct all problems; and
resolve any previous outstanding problems.

F. Emergency Service
1. The owner shall initiate service calls whenever the system is not
functioning properly. The Contractor shall provide the Owner with an
emergency service center telephone number. The emergency service
center shall be staffed 24 hours a day 365 days a year. The Owner
shall have sole authority for determining catastrophic and non-
catastrophic system failures within parameters stated in General

Project Requirements.

a. For catastrophic system failures, the Contractor shall provide
same day four (4) hour service response with a defect correction
time not to exceed eight (8) hours from [notification] [arrival on
site]. Catastrophic system failures are defined as any system
failure that the Owner determines will place the facility(s) at
increased risk.

b. For non-catastrophic failures, the Contractor within eight (8)
hours with a defect correction time not to exceed 24 hours from
notification.
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G. Operation

1. Performance of scheduled adjustments and repair shall verify

operation of the system as demonstrated by the applicable portions of
the performance verification test.

H. Records & Logs

1. The Contractor shall maintain records and logs of each task and

organize cumulative records for each component and for the complete
system chronologically. A continuous log shall be submitted for all
devices. The log shall contain all initial settings, calibration,
repair, and programming data. Complete logs shall be maintained and
available for inspection on site, demonstrating planned and
systematic adjustments and repairs have been accomplished for the
system.

1. Work Request

1.

The Contractor shall separately record each service call request, as
received. The record shall include the serial number identifying the
component involved, its location, date and time the call was
received, specific nature of trouble, names of service personnel
assigned to the task, instructions describing the action taken, the
amount and nature of the materials used, and the date and time of
commencement and completion. The Contractor shall deliver a record
of the work performed within five (5) working days after the work was
completed.

J. System Modifications

1.

The Contractor shall make any recommendations for system modification
in writing to the Resident Engineer. No system modifications,
including operating parameters and control settings, shall be made
without prior written approval from the Resident Engineer. Any
modifications made to the system shall be incorporated into the
operation and maintenance manuals and other documentation affected.

K. Software

1.

The Contractor shall provide all software updates when approved by
the Owner from the manufacturer during the installation and 12-month
warranty period and verify operation of the system. These updates
shall be accomplished in a timely manner, fully coordinated with the
system operators, and incorporated into the operations and
maintenance manuals and software documentation. There shall be at
least one (1) scheduled update near the end of the first year’s
warranty period, at which time the Contractor shall install and
validate the latest released version of the Manufacturer’s software.
All software changes shall be recorded in a log maintained in the
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unit control room. An electronic copy of the software update shall
be maintained within the log. At a minimum, the contractor shall
provide a description of the modification, when the modification
occurred, and name and contact information of the individual
performing the modification. The log shall be maintained in a white
3 ring binder and the cover marked “SOFTWARE CHANGE LOG”.

1.10 MINIMUM REQUIREMENTS

A. References to industry and trade association standards and codes 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.

1.11 DELIVERY, STORAGE, & HANDLING

A. Equipment and materials shall be protected during shipment and storage
against physical damage, dirt, moisture, cold and rain:

1. During installation, enclosures, equipment, controls, controllers,
circuit protective devices, and other like items, shall be protected
against entry of foreign matter; and be vacuum cleaned both inside
and outside before testing and operating and repainting if required.

2. Damaged equipment shall be, as determined by the Resident Engineer,
placed in First class operating condition or be returned to the
source of supply for repair or replacement.

3. Painted surfaces shall be protected with factory installed removable
heavy craft paper, sheet vinyl or equal.

4. 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.

1.12 PROJECT CONDITIONS

A_ Environmental Conditions: System shall be capable of withstanding the
following environmental conditions without mechanical or electrical
damage or degradation of operating capability:

1. Interior, Controlled Environment: System components, except central-
station control unit, installed in temperature-controlled interior
environments shall be rated for continuous operation in ambient
conditions of 2 to 50 deg C (36 to 122 deg F) dry bulb and 20 to 90
percent relative humidity, non-condensing. NEMA 250, Type 1
enclosure.

2. Interior, Uncontrolled Environment: System components installed in
non-temperature-controlled interior environments shall be rated for
continuous operation in ambient conditions of -18 to 50 deg C (0O to

28 05 00 - 29



VA Parking Structure Expand Building 32 VA Project # 495.305, MGA 14.035

11-15-16

122 deg F) dry bulb and 20 to 90 percent relative humidity, non-
condensing. NEMA 250, Type 4X enclosures.

Exterior Environment: System components installed in locations
exposed to weather shall be rated for continuous operation in ambient
conditions of -34 to 50 deg C (-30 to 122 deg F) dry bulb and 20 to
90 percent relative humidity, condensing. Rate for continuous
operation where exposed to rain as specified in NEMA 250, winds up to
137 km/h (85 mph) and snow cover up to 610 mm (24 in) thick. NEMA
250, Type 4X enclosures.

B. Security Environment: Use vandal resistant enclosures in high-risk

areas where equipment may be subject to damage.

1.13 EQUIPMENT AND MATERIALS
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.

When more than one unit of the same class of equipment is required, such

units shall be the product of a single manufacturer.

Equipment Assemblies and Components:

1.

2.

3.

4.

Components of an assembled unit need not be products of the same
manufacturer.

Manufacturers of equipment assemblies, which include components made
by others, shall assume complete responsibility for the final
assembled unit.

Components shall be compatible with each other and with the total
assembly for the intended service.

Constituent parts which are similar shall be the product of a single
manufacturer .

Factory wiring shall be identified on the equipment being furnished and

on all wiring diagrams.

When Factory Testing Is Specified:

1.

The Government shall have the option of witnhessing factory tests. The
contractor shall notify the VA through the Resident Engineer a
minimum of 15 working days prior to the manufacturers making the
factory tests.

Four copies of certified test reports containing all test data shall
be furnished to the Resident Engineer prior to final inspection and
not more than 90 days after completion of the tests.
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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.

1.14 ELECTRICAL POWER

A

Electrical power of 120 Volts Alternating Current (VAC) shall be
indicated on the Division 26 drawings.

1.15 TRANSIENT VOLTAGE SUPPRESSION, POWER SURGE SUPPLESION, & GROUNDING

A

Transient Voltage Surge Suppression: All cables and conductors
extending beyond building facade, except fiber optic cables, which serve
as communication, control, or signal lines shall be protected against
Transient Voltage surges and have Transient Voltage Surge Suppression
(TVSS) protection. The TVSS device shall be UL listed in accordance
with Standard TIA 497B installed at each end. Lighting and surge
suppression shall be a multi-strike variety and include a fault
indicator. Protection shall be furnished at the equipment and
additional triple solid state surge protectors rated for the application
on each wire line circuit shall be installed within 914.4 mm (3 ft) of
the building cable entrance. Fuses shall not be used for surge
protection. The inputs and outputs shall be tested in both normal mode
and common mode to verify there is no interference.

1. A 10-microsecond rise time by 1000 microsecond pulse width waveform
with a peak voltage of 1500 volts and a peak current of 60 amperes.

2. An 8-microsecond rise time by 20-microsecond pulse width waveform
with a peak voltage of 1000 volts and a peak current of 500 amperes.

3. Maximum series current: 2 AMPS. Provide units manufactured by
Advanced Protection Technologies, model # TE/FA 10B or TE/FA 20B.

4_ Operating Temperature and Humidity: -40 to 85 deg C (-40 to 185 deg
F), 0 to 95 percent relative humidity.

Grounding and Surge Suppression

1. The Security Contractor shall provide grounding and surge suppression
to stabilize the voltage under normal operating conditions. To
ensure the operation of over current devices, such as fuses, circuit
breakers, and relays, under ground-fault conditions.

2. Security Contractor shall engineer and provide proper grounding and
surge suppression as required by local jurisdiction and prevailing
codes and standards referenced in this document.

3. Principal grounding components and features. Include main grounding
buses and grounding and bonding connections to service equipment.

4_ Details of interconnection with other grounding systems. The
lightning protection system shall be provided by the Security
Contractor.
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Locations and sizes of grounding conductors and grounding buses in
electrical, data, and communication equipment rooms and closets.

AC power receptacles are not to be used as a ground reference point.
Any cable that is shielded shall require a ground in accordance with
the best practices of the trade and manufactures installation
instructions.

Protection should be provided at both ends of cabling.

1.16 COMPONENT ENCLOSURES
A. Construction of Enclosures

1.

Consoles, power supply enclosures, detector control and terminal
cabinets, control units, wiring gutters, and other component
housings, collectively referred to as enclosures, shall be so formed
and assembled as to be sturdy and rigid.

Thickness of metal in-cast and sheet metal enclosures of all types
shall not be less than those in Tables I and Il, UL 611. Sheet steel
used in fabrication of enclosures shall be not less than 14 gauge.
Consoles shall be 16-gauge.

Doors and covers shall be flanged. Enclosures shall not have pre-
punched knockouts. Where doors are mounted on hinges with exposed
pins, the hinges shall be of the tight pin type or the ends of hinge
pins shall be tack welded to prevent removal. Doors having a latch
edge length of less than 609.6 mm (24 in) shall be provided with a
single construction core. Where the latch edge of a hinged door is
more than 609.6 mm (24 in) or more in length, the door shall be
provided with a three-point latching device with construction core;
or alternatively with two, one located near each end.

Any ventilator openings In enclosures and cabinets shall conform to
the requirements of UL 611. Unless otherwise indicated, sheet metal
enclosures shall be designed for wall mounting with tip holes
slotted. Mounting holes shall be in positions that remain accessible
when all major operating components are in place and the door is
open, but shall be in accessible when the door is closed.

Covers of pull and junction boxes provided to facilitate initial
installation of the system shall be held in place by tamper proof
Torx Center post security screws. Stenciled or painted labels shall
be affixed to such boxes indicating they contain no connections.

1.17 ELECTRONIC COMPONENTS

A. All electronic components of the system shall be of the solid-state

type, mounted on printed circuit boards conforming to UL 796. Boards

shall be plug-in, quick-disconnect type. Circuitry shall not be so

densely placed as to impede maintenance. All power-dissipating
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components shall incorporate safety margins of not less than 25 percent
with respect to dissipation ratings, maximum voltages, and current-
carrying capacity.

SUBSTITUTE MATERIALS & EQUIPMENT

Where variations from the contract requirements are requested in
accordance with the 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.

In addition to this Section the Security Contractor shall also reference
Section 11, Products and associated divisions. The Resident Engineer
shall have final authority on the authorization or refusal of

substitutions. |If there are no proposed substitutions, a statement in
writing from the Contractor shall be submitted to the Resident Engineer
stating same. In the preparation of a list of substitutions, the

following information shall be included, as a minimum:

1. Identity of the material or devices specified for which there is a
proposed substitution.

2. Description of the segment of the specification where the material or
devices are referenced.

3. ldentity of the proposed substitute by manufacturer, brand name,
catalog or model number and the manufacturer’s product name.

4_ A technical statement of all operational characteristic expressing
equivalence to items to be substituted and comparison, feature-by-
feature, between specification requirements and the material or
devices called for in the specification; and Price differential.

Materials Not Listed: Furnish all necessary hardware, software,

programming materials, and supporting equipment required to place the

specified major subsystems in full operation. Note that some supporting
equipment, materials, and hardware may not be described herein.

Depending on the manufacturers selected by the COTR, some equipment,

materials and hardware may not be contained in either the Contract

Documents or these written specifications, but are required by the

manufacturer for complete operation according to the intent of the

design and these specifications. In such cases, the Resident Engineer
shall be given the opportunity to approve the additional equipment,
hardware and materials that shall be fully identified in the bid and in
the equipment list submittal. The Resident Engineer shall be consulted
in the event there is any question about which supporting equipment,
materials, or hardware is intended to be included.
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Response to Specification: The Contractor shall submit a point-by-point
statement of compliance with each paragraph of the security
specification. The statement of compliance shall list each paragraph by
number and indicate “COMPLY” opposite the number for each paragraph
where the Contractor fully complies with the specification. Where the
proposed system cannot meet the requirements of the paragraph, and does
not offer an equivalent solution, the offers shall indicate “DOES NOT
COMPLY”” opposite the paragraph number. Where the proposed system does
not comply with the paragraph as written, but the bidder feels it will
accomplish the intent of the paragraph in a manner different from that
described, the offers shall indicate “COMPARABLE”. The offers shall
include a statement fully describing the “comparable” method of
satisfying the requirement. Where a full and concise description is not
provided, the offered system shall be considered as not complying with
the specification. Any submission that does not include a point-by-
point statement of compliance, as described above, shall be
disqualified. Submittals for products shall be in precise order with
the product section of the specification. Submittals not in proper
sequence will be rejected.

LIKE ITEMS

Where two or more items of equipment performing the same function are
required, they shall be exact duplicates produced by one manufacturer.
All equipment provided shall be complete, new, and free of any defects.
WARRANTY

The Contractor shall, as a condition precedent to the final payment,
execute a written guarantee (warranty) to the COTR certifying all
contract requirements have been completed according to the final
specifications. Contract drawings and the warranty of all materials and
equipment furnished under this contract are to remain in satisfactory
operating condition (ordinary wear and tear, abuse and causes beyond his
control for this work accepted) for one (1) year from the date the
Contactor received written notification of final acceptance from the
COTR. Demonstration and training shall be performed prior to system
acceptance. All defects or damages due to faulty materials or
workmanship shall be repaired or replaced without delay, to the COTR"s
satisfaction, and at the Contractor®s expense. The Contractor shall
provide quarterly inspections during the warranty period. The
contractor shall provide written documentation to the COTR on conditions
and findings of the system and device(s). In addition, the contractor
shall provide written documentation of test results and stating what was
done to correct any deficiencies. The first inspection shall occur 90
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calendar days after the acceptance date. The last inspection shall
occur 30 calendar days prior to the end of the warranty. The warranty
period shall be extended until the last inspection and associated
corrective actions are complete. When equipment and labor covered by
the Contractor®"s warranty, or by a manufacturer®s warranty, have been
replaced or restored because of it’s failure during the warranty period,
the warranty period for the replaced or repaired equipment or restored
work shall be reinstated for a period equal to the original warranty
period, and commencing with the date of completion of the replacement or
restoration work. In the event any manufacturer customarily provides a
warranty period greater than one (1) year, the Contractor®s warranty
shall be for the same duration for that component.

1.21 SINGULAR NUMBER
Where any device or part of equipment is referred to in these
specifications in the singular number (e.g., '"the switch™), this
reference shall be deemed to apply to as many such devices as are
required to complete the installation as shown on the drawings.

PART 2 — PRODUCTS
2.1 EQUIPMENT AND MATERIALS
A. The system shall be designed, installed, and programmed in a manner that
will allow for ease of operation, programming, servicing, maintenance,
testing, and upgrading of the system.
B.. All equipment and materials for the system will be compatible to
ensure correct operation.

2.2 EQUIPMENT ITEMS
2.3 TRANSIENT VOLTAGE SURGE SUPPRESSION DEVICES (TVSS) AND SURGE SUPPRESION

A. Transient Voltage Surge Suppression

1. All cables and conductors extending beyond building perimeter, except
fiber optic cables, which serve as communication, control, or signal
lines shall be protected against Transient Voltage surges and have
Transient Voltage surge suppression protection (TVSS) UL listed in
accordance with Standard 497B installed at each end. Lighting and
surge suppression shall be a multi-strike variety and include a fault
indicator. Protection shall be furnished at the equipment and
additional triple solid state surge protectors rated for the
application on each wire line circuit shall be installed within 915
mm (36 in) of the building cable entrance. Fuses shall not be used
for surge protection. The inputs and outputs shall be tested in both
normal mode and common mode using the following waveforms:
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a. A 10-microsecond rise time by 1000 microsecond pulse width
waveform with a peak voltage of 1500 volts and a peak current of
60 amperes.

b. An 8-microsecond rise time by 20-microsecond pulse width waveform
with a peak voltage of 1000 volts and a peak current of 500
amperes.

Cc. Maximum series current: 2 AMPS. Provide units manufactured by
Advanced Protection Technologies, model # TE/FA 10B or TE/FA 20B
or approved equivalent.

d. Operating Temperature and Humidity: -40 to + 85 deg C (-40 to 185
deg F), and 0 to 95 percent relative humidity, non-condensing.

PART 3 — EXECUTION
3.1 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATION

A. Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items
and to center of unit for wall-mounting items.

C. Headroom Maintenance: If mounting heights or other location criteria
are not indicated, arrange and install components and equipment to
provide maximum possible headroom consistent with these requirements.

D. Equipment: Install to facilitate service, maintenance, and repair or
replacement of components of both electronic safety and security
equipment and other nearby installations. Connect iIn such a way as to
facilitate future disconnecting with minimum interference with other
items in the vicinity.

E. Right of Way: Give to piping systems installed at a required slope.

F. Equipment location shall be as close as practical to locations shown on
the drawings.

G. 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 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.

3.2  FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall
assemblies for electronic safety and security installations to restore
original fire-resistance rating of assembly. Firestopping materials and
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installation requirements are specified in Division 07 Section 07 84 00
"Firestopping."

3.3 COMMISIONING

A

Provide commissioning documentation in accordance with the requirements
of Section 28 08 00 — COMMISIONIN OF ELECTRONIC SAFETY AND SECURITY
SYSTEMS for all inspection, start up, and contractor testing required
above and required by the System Readiness Checklist provided by the
Commissioning Agent.

Components provided under this section of the specification will be
tested as part of a larger system. Refer to section 28 08 00 —
COMMISIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS and related
sections for contractor responsibilities for system commissioning.

3.4 DEMONSTRATION AND TRAINING

A

B.

Training shall be provided in accordance with Article, INSTRUCTIONS, of
Section 01 00 00, GENERAL REQUIREMENTS.

Training shall be provided for the particular equipment or system as
required in each associated specification.

A training schedule shall be developed and submitted by the contractor
and approved by the Resident Engineer at least 30 days prior to the
planned training.

Provide services of manufacturer’s technical representative for <insert
hours> hours to instruct VA personnel in operation and maintenance of
units.

Submit training plans and instructor qualifications in accordance with
the requirements of Section 28 08 00 — COMMISIONING OF ELECTRONIC SAFETY
AND SECURITY SYSTEMS.

3.5 WORK PERFORMANCE

A

B.

Job site safety and worker safety is the responsibility of the
contractor.

For work on existing stations, arrange, phase and perform work to assure
electronic safety and security 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 and
carefully. 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. See the GENERAL CONDITIONS.
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3.6 SYSTEM PROGRAMMING
A. General Programming Requirements

1. This following section shall be used by the contractor to identify
the anticipated level of effort (LOE) required setup, program, and
configure the Electronic Security System (ESS). The contractor shall
be responsible for providing all setup, configuration, and
programming to include data entry for the Security Management System
(SMS) and subsystems [(e.g., video matrix switch, intercoms, digital
video recorders, intrusion devices, including integration of
subsystems to the SMS (e.g., camera call up, time synchronization,
intercoms)]. System programming for existing or new SMS servers shall
not be conducted at the project site.

3.7 TESTING AND ACCEPTANCE
A. Performance Requirements

1. General:

a. The Contractor shall perform contract field, performance
verification, and endurance testing and make adjustments of the
completed security system when permitted. The Contractor shall
provide all personnel, equipment, instrumentation, and supplies
necessary to perform all testing. Written notification of planned
testing shall be given to the Resident Engineer at least 60
calendar days prior to the test and after the Contractor has
received written approval of the specific test procedures.

b. The COTR shall witness all testing and system adjustments during
testing. Written permission shall be obtained from the Resident
Engineer before proceeding with the next phase of testing.
Original copies of all data produced during performance
verification and endurance testing shall be turned over to the
Resident Engineer at the conclusion of each phase of testing and
prior to Resident Engineer approval of the test.

2. Test Procedures and Reports: The test procedures, compliant w/ VA
standard test procedures, shall explain in detail, step-by-step
actions and expected results demonstrating compliance with the
requirements of the specification. The test reports shall be used to
document results of the tests. The reports shall be delivered to the
Resident Engineer within seven (7) calendar days after completion of
each test.

B. Pre-Delivery Testing

1. The purpose of the pre-delivery test is to establish that a system is
suitable for installation. As such, pre-delivery test shall be a
mock-up of the system as planned in the contract documents. The
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Contractor shall assemble the Security Test System at the Contractors
local project within 50-miles of the project site, and perform tests
to demonstrate the performance of the system complies with the
contract requirements iIn accordance with the approved pre-delivery
test procedures. The tests shall take place during regular daytime
working hours on weekdays. Model numbers of equipment tested shall
be identical to those to be delivered to the site. Original copies
of all data produced during pre-delivery testing, including results
of each test procedure, shall be documented and delivered to the
Resident Engineer at the conclusion of pre-delivery testing and prior
to Resident Engineer’s approval of the test. The test report shall
be arranged so all commands, stimuli, and responses are correlated to
allow logical interpretation. For Existing System modifications, the
contractor shall provide their own server with loaded applicable
software to support PDT.
Test Setup: The pre-delivery test setup shall include the following:
a. All console equipment.
1) At least one of each type of data transmission media (DTM) and
associated equipment to provide a fully integrated PACS.
2) The number of local processors shall equal the amount required
by the site design.
3) Enough sensor simulators to provide alarm signal inputs to the
system equal to the number of sensors required by the design.
The alarm signals shall be manually or software generated.
4) Contractor to prove to owner all systems are appropriately
sized and configured as sized.
5) Integration of VASS, intercom systems, other subsystems.
During the bidding process the contractor shall submit a request for
information to the Owner to determine if a pre-delivery test will be
required. |If a pre-delivery test is not required, the contractor
shall provide a written notification that the Pre-delivery Test is
not required in their shop drawings submission.

The inspection and test will be conducted by a factory-certified

contractor representative and witnhessed by a Government Representative.

The results of the inspection will be officially recorded by a

designated Government Representative and maintained on file by the

Resident Engineer (RE), until completion of the entire project. The

results will be compared to the Acceptance Test results.
Contractor’s Field Testing (CFT)

1.

The Contractor shall calibrate and test all equipment, verify DTM
operation, place the integrated system in service, and test the
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integrated system. The Contractor shall test all fire alarm systems

and equipment, and provide written proof of a 100% operational system

before a date is established for the system acceptance test.

Documentation package for CFT shall include completed (fully

annotated details of test details) for each device and system tested,

and annotated loading sheets documenting complete testing to Resident

Engineer approval. CFT test documentation package shall conform to

submittal requirements outlined in this Section. The Contractor’s

field testing procedures shall be identical to the Resident

Engineer’s acceptance testing procedures. The Contractor shall

provide the Resident Engineer with a written listing of all equipment

and software indicating all equipment and components have been tested
and passed. The Contractor shall deliver a written report to
theResident Engineer stating the installed complete system has been
calibrated, tested, and is ready to begin performance verification
testing; describing the results of the functional tests, diagnostics,
and calibrations; and the report shall also include a copy of the
approved acceptance test procedure. Performance verification testing
shall not take place until written notice by contractor is received
certifying that a contractors field test was successful.

E. Performance Verification Test (PVT)

1. Test team:

a. After the system has been pretested and the Contractor has
submitted the pretest results and certification to the Resident
Engineer, then the Contractor shall schedule an acceptance test to
date and give the Resident Engineer written, notice as described
herein, prior to the date the acceptance test is expected to
begin. The system shall be tested in the presence of a Government
Representative, an OEM certified representative, representative of
the Contractor and other approved by the Resident Engineer. The
system shall be tested utilizing the approved test equipment to
certify proof of performance, FCC, UL and Emergency Service
compliance. The test shall verify that the total system meets all
the requirements of this specification. The notification of the
acceptance test shall include the expected length (in time) of the
test.

2. The Contractor shall demonstrate the completed fire alarm system
complies with the contract requirements. In addition, the Contractor
shall provide written certification that the system is 100%
operational prior to establishing a date for starting PVT. Using
approved test procedures, all physical and functional requirements of
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the project shall be demonstrated and shown. The PVT will be stopped
and aborted as soon as 10 technical deficiencies are found requiring
correction. The Contractor shall be responsible for all travel and
lodging expenses incurred for out-of-town personnel required to be
present for resumption of the PVT. If the acceptance test is
aborted, the re-test will commence from the beginning with a retest
of components previously tested and accepted.
The PVT, as specified, shall not begin until receipt of written
certification that the Contractors Field Testing was successful.
This shall include certification of successful completion of testing
as specified in paragraph “Contractor’s Field Testing”, and upon
successful completion of testing at any time when the system fails to
perform as specified. Upon termination of testing by the Resident
Engineer or Contractor, the Contractor shall commence an assessment
period as described for Endurance Testing Phase I1.
Upon successful completion of the acceptance test, the Contractor
shall deliver test reports and other documentation, as specified, to
the Resident Engineer prior to commencing the endurance test.
Additional Components of the PVT shall include:
a. System Inventory
1) All Device equipment
2) All Software
3) All Logon and Passwords
4) All Cabling System Matrices
5) All Cable Testing Documents
6) All System and Cabinet Keys
b. Inspection
1) Contractor shall record an inspection punch list noting all
system deficiencies. The contractor shall prepare an
inspection punch list format for Resident Engineers approval.
2) As a minimum the punch list shall include a listing of punch
list items, punch list item location, description of item
problem, date noted, date corrected, and details of how item
was corrected.
Partial PVT - At the discretion of Resident engineer, the Performance
Verification Test may be performed in part should a 100% compliant
CFT be performed. In the event that a partial PVT will be performed
instead of a complete PVT; the partial PVT shall be performed by
testing 10% of the system. The contractor shall perform a test of
each procedure on select devices or equipment.

F. Endurance Test
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The Contractor shall demonstrate the specified probability of
detection and false alarm rate requirements of the completed system.
The endurance test shall be conducted in phases as specified below.
The endurance test shall not be started until the Resident Engineer
notifies the Contractor, in writing, that the performance
verification test is satisfactorily completed, training as specified
has been completed, and correction of all outstanding deficiencies
has been satisfactorily completed. VA shall operate the system 24
hours per day, including weekends and holidays, during Phase 1 and
Phase 111 endurance testing. VA will maintain a log of all system
deficiencies. The Resident Engineer may terminate testing at any
time the system fails to perform as specified. Upon termination of
testing, the Contractor shall commence an assessment period as
described for Phase 11. During the last day of the test, the
Contractor shall verify the appropriate operation of the system.
Upon successful completion of the endurance test, the Contractor
shall deliver test reports and other documentation as specified to
the Resident Engineer prior to acceptance of the system.

Phase 1 (Testing): The test shall be conducted 24 hours per day for

15 consecutive calendar days, including holidays, and the system

shall operate as specified. The Contractor shall make no repairs

during this phase of testing unless authorized in writing by the

Resident Engineer. If the system experiences no failures, the

Contractor may proceed directly to Phase 111 testing after receiving

written permission from the Resident Engineer.

Phase Il (Assessment):

a. After the conclusion of Phase I, the Contractor shall identify all
failures, determine causes of all failures, repair all failures,
and deliver a written report to the Resident Engineer. The report
shall explain in detail the nature of each failure, corrective
action taken, results of tests performed, and recommend the point
at which testing should be resumed.

b. After delivering the written report, the Contractor shall convene
a test review meeting at the job site to present the results and
recommendations to the Resident Engineer. The meeting shall not
be scheduled earlier than five (5) business days after the
Resident Engineer receives the report. As part of this test
review meeting, the Contractor shall demonstrate all failures have
been corrected by performing appropriate portions of the
performance verification test. Based on the Contractor’s report
and the test review meeting, the Resident Engineer will provide a
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written determine of either the restart date or require Phase | be
repeated.

Phase 111 (Testing): The test shall be conducted 24 hours per day

for 15 consecutive calendar days, including holidays, and the system

shall operate as specified. The Contractor shall make no repairs
during this phase of testing unless authorized in writing by the

COTR.

Phase IV (Assessment):

a. After the conclusion of Phase 111, the Contractor shall identify
all failures, determine causes of all failures, repair all
failures, and deliver a written report to the COTR. The report
shall explain in detail the nature of each failure, corrective
action taken, results of tests performed, and recommend the point
at which testing should be resumed.

b. After delivering the written report, the Contractor shall convene
a test review meeting at the job site to present the results and
recommendations to the COTR. The meeting shall not be scheduled
earlier than five (5) business days after receipt of the report by
the COTR. As a part of this test review meeting, the Contractor
shall demonstrate that all failures have been corrected by
repeating appropriate portions for the performance verification
test. Based on the review meeting the test should not be
scheduled earlier than five (5) business days after the Resident
Engineer receives the report. As a part of this test review
meeting, the Contractor shall demonstrate all failures have been
corrected by repeating appropriate portions of the performance
verification test. Based on the Contractor’s report and the test
review meeting, the Resident Engineer will provide a written
determine of eilther the restart date or require Phase II1 be
repeated. After the conclusion of any re-testing which the
Resident Engineer may require, the Phase IV assessment shall be
repeated as if Phase 111 had just been completed.

G. Exclusions

1.

The Contractor will not be held responsible for failures in system

performance resulting from the following:

a. An outage of the main power in excess of the capability of any
backup power source provided the automatic initiation of all
backup sources was accomplished and that automatic shutdown and
restart of the PACS performed as specified.
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b. Failure of an Owner furnished equipment or communications link,
provided the failure was not due to Contractor furnished
equipment, installation, or software.
c. Failure of existing Owner owned equipment, provided the failure
was not due to Contractor furnished equipment, installation, or

software.

- - -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 electronic safety and security (ESS) system.
1.2 RELATED WORK

A. Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.
Section 07 84 00 - FIRESTOPPING. Requirements for Ffirestopping
application and use.

C. 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.

D. 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.

E. Section 28 05 28.33 - CONDUITS AND BOXES FOR ELECTRONIC SECURITY AND
SAFETY. Requirements for infrastructure.

F. Section 28 08 00 - COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY
SYSTEMS. Requirements for commissioning.

1.3 DEFINITIONS

A. BICSI: Building Industry Consulting Service International.

B. EMI: Electromagnetic interference.

C. IDC: Insulation displacement connector.

D. Ladder Cable Tray: A fabricated structure consisting of two
longitudinal side rails connected by individual transverse members
(rungs).

E. 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.

F. Open Cabling: Passing telecommunications cabling through open space
(e.g., between the studs of a wall cavity).

G. RCDD: Registered Communications Distribution Designer.

H. Solid-Bottom or Nonventilated Cable Tray: A fabricated structure
consisting of integral or separate longitudinal side rails, and a bottom
without ventilation openings.

1. Trough or Ventilated Cable Tray: A fabricated structure consisting of
integral or separate longitudinal rails and a bottom having openings
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sufficient for the passage of air and using 75 percent or less of the
plan area of the surface to support cables.
UTP: Unshielded twisted pair.

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
Resident Engineer/COTR four copies of the certification that the
material is in accordance with the drawings and specifications and
diagrams for cable management system.

3. Shop Drawings: Cable tray layout, showing cable tray route to scale,
with relationship between the tray and adjacent structural,
electrical, and mechanical elements. Include the following:

a. Vertical and horizontal offsets and transitions.

b. Clearances for access above and to side of cable trays.

c. Vertical elevation of cable trays above the floor or bottom of
ceiling structure.

d. Load calculations to show dead and live loads as not exceeding
manufacturer®s rating for tray and its support elements.

e. System labeling schedules, including electronic copy of labeling
schedules that are part of the cable and asset identification
system of the software specified in Parts 2 and 3.

4. Wiring Diagrams. Show typical wiring schematics including the
following:

a. Workstation outlets, jacks, and jack assemblies.

b. Patch cords.

c. Patch panels.

5. Cable Administration Drawings: As specified in Part 3
"ldentification”™ Article.

6. Project planning documents as specified in Part 3.

7. 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.
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American Society of Testing Material (ASTM):

D2301-04. .. e 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 . Thermoset-Insulated Wires and Cables

83-08. .. ... Thermoplastic-Insulated Wires and Cables

A467-07 - o oo Electrical Grounding and Bonding Equipment

486A-03. . oo 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

403-07 - e 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

1.8

A.

A.

Test cables upon receipt at Project site.

PROJECT CONDITIONS

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.

B.Conduit and Boxes: Comply with requirements in Division 28 Section

"Conduits and Backboxes for Electrical Systems.'Flexible metal conduit
shall not be used.
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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.

FIRE ALARM WIRE AND CABLE

General Wire and Cable Requirements: NRTL listed and labeled as

complying with NFPA 70, Article 760.

Signaling Line Circuits: Twisted, shielded pair, not less than. 14

AWGor size as recommended by system manufacturer.

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article
760, Classification Cl, for power-limited fire alarm signal service
Type FPL. NRTL listed and labeled as complying with UL 1424 and UL
2196 for a 2-hour rating.

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.

3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors,
Type TFEN/THHN conductor insulation, copper drain wire, copper armor
with outer jacket with red identifier stripe, NTRL listed for fire
alarm and cable tray installation, plenum rated, and complying with
requirements in UL 2196 for a 2-hour rating.

IDENTIFICATION PRODUCTS

Comply with UL 969 for a system of labeling materials, including label

stocks, laminating adhesives, and inks used by label printers.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate cables.

Cable will be considered defective if it does not pass tests and

inspections.

Prepare test and inspection reports.

2.15 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.

2.16 FIREPROOFING TAPE

A

B.

C.

The tape shall consist of a flexible, conformable fabric of organic
composition coated one side with flame-retardant elastomer.

The tape shall be self-extinguishing and shall not support combustion.
It shall be arc-proof and fireproof.

The tape shall not deteriorate when subjected to water, gases, salt
water, sewage, or fungus and be resistant to sunlight and ultraviolet
light.
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The Finished application shall withstand a 200-ampere arc for not less
than 30 seconds.

Securing tape: Glass cloth electrical tape not less than 0.18 mm

(7 mils) thick, and 19 mm (3/4 inch) wide.

PART 3 - EXECUTION

A.

A
B.

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).

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. Install plenum cable in environmental air spaces, including plenum
ceilings.

2. 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.

2. Fire-Rated Cables: Use of 2-hour, Ffire-rated fire alarm cables, NFPA
70, Types MI and Cl, is not permitted.

3. Signaling Line Circuits: Power-limited fire alarm cables shall not
be installed in the same cable or raceway as signaling line circuits.

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
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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. Color-code audible alarm-

indicating circuits differently from alarm-initiating circuits. Use

different colors for visible alarm-indicating devices. Paint fire alarm

system junction boxes and covers red.

Risers: Install at least two vertical cable risers to serve the fire

alarm system. Separate risers in close proximity to each other with a

minimum one-hour-rated wall, so the loss of one riser does not prevent

the receipt or transmission of signals from other floors or zones.

Wiring to Remote Alarm Transmitting Device: 1-inch (25-mm) conduit

between the fire alarm control panel and the transmitter. Install

number of conductors and electrical supervision for connecting wiring as

needed to suit monitoring function.

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 "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, "Firestopping"™ Annex A.
. Comply with BICSI TDMM, "Firestopping Systems"™ Article.

GROUNDING

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 TIAZEIA-
606-A.

Install a permanent wire marker on each wire at each termination.
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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.

In each handhole, install embossed brass tags to identify the system

served and function.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and

inspections.
Perform tests and inspections.

performance requirements in "Test Instruments (Normative)'™ Annex,
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.

4. Optical Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in
TIA/EIA-568-B.1. Use only test cords and adapters that are
qualified by test equipment manufacturer for channel or link test
configuration.

b. Link End-to-End Attenuation Tests:

1) Multimode Link Measurements: Test at 850 or 1300 nm in 1
direction according to TIA/EIA-526-14-A, Method B, One
Reference Jumper.

2) Attenuation test results for links shall be less than 2.0 dB.
Attenuation test results shall be less than that calculated
according to equation in TIA/EIA-568-B.1.

5. Coaxial Cable Tests: Comply with requirements in Division 27 Section

"Master Antenna Television System."

Document data for each measurement. Print data for submittals in a
summary report that is formatted using Table 10.1 in BICSI TDMM as a
guide, or transfer the data from the instrument to the computer, save as
text files, print, and submit.

End-to-end cabling will be considered defective if it does not pass
tests and inspections.

Prepare test and inspection reports.

3.9 EXISITNG 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. If existing wiring
does not meet these requirements, existing wiring may not be reused and
new wires shall be installed.
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SECTION 28 05 26
GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the finishing, installation, connection, testing
and certification of the grounding and bonding required for a fully
functional Electronic Safety and Security (ESS) system.

B. “Grounding electrode system” refers to all electrodes required by NEC,
as well as including made, supplementary, grounding electrodes.

C. The terms “connect” and “bond” are used interchangeably in this
specification and have the same meaning

1.2 RELATED WORK

A. Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.

B. Section 28 05 00 - REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY
INSTALLATIONS. For general electrical requirements, quality assurance,
coordination, and project conditions that are common to more than one
section in Division 28.

C. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for low voltage power and lighting wiring.

D. Section 28 08 00 - COMMISIONING OF ELECTRONIC SAFETY AND SECURITY
SYSTEMS. Requirements for commissioning.

1.3 SUBMITTALS

A. Submit in accordance with Section 28 05 00, COMMON WORK RESULTS FOR
ELECTRONIC SAFETY AND SECURITY.

B. Shop Drawings:

1. Clearly present enough information to determine compliance with
drawings and specifications.

2. Include the location of system grounding electrode connections and
the routing of aboveground and underground grounding electrode
conductors.

C. Test Reports: Provide certified test reports of ground resistance.

D. Certifications: Two weeks prior to final inspection, submit four copies
of the following to the Resident Engineer or COTR:

1. Certification that the materials and installation are in accordance
with the drawings and specifications.

2. Certification by the contractor that the complete installation has
been properly installed and tested.
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1.4 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 Society for Testing and Materials (ASTM):

B1-07. e i e e it Standard Specification for Hard-Drawn Copper
Wire
B3-07 . i e Standard Specification for Soft or Annealed

Copper Wire

B8-04. ... ... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard,
or Soft

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 National Electrical Safety Code

National Fire Protection Association (NFPA):

70-11. . ... National Electrical Code (NEC)

99-2005. . ... Health Care Facilities

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 83 insulated stranded
copper, except that sizes 6 mm2 (10 AWG) and smaller shall be solid
copper. Insulation color shall be continuous green for all equipment
grounding conductors, except that wire sizes 25 mm2 (4 AWG) and larger
shall be permitted to be identified per NEC.

. Bonding conductors shall be ASTM B8 bare stranded copper, except that

sizes 6 mm2 (10 AWG) and smaller shall be ASTM Bl solid bare copper

wire.
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2.2 SPLICES AND TERMINATION COMPONENTS

A

Components shall meet or exceed UL 467 and be clearly marked with the

manufacturer, catalog number, and permitted conductor size(s).2.4

ground connections

Listed and labeled by an NRTL acceptable to authorities having

jurisdiction for applications in which used and for specific types,

sizes, and combinations of conductors and other items connected.

Above Grade:

1. Bonding Jumpers: Compression-type connectors, using zinc-plated
fasteners and external tooth lockwashers.

2. Bolted Connectors for Conductors and Pipes: Copper or copper alloy,
pressure type with at least two bolts.
a) Pipe Connectors: Clamp type, sized for pipe.

3. Welded Connectors: Exothermic-welding kits of types recommended by
kit manufacturer for materials being joined and installation

conditions.

2.3 GROUND TERMINAL BLOCKS

A

At any equipment mounting location (e.g., backboards and hinged cover
enclosures) where rack-type ground bars cannot be mounted, provide
screw lug-type terminal blocks.

PART 3 - EXECUTION
3.1 GENERAL

A

Ground in accordance with the NEC, as shown on drawings, and as
specified herein.

. System Grounding:

1. Secondary service neutrals: Ground at the supply side of the
secondary disconnecting means and at the related transformers.

2. Separately derived systems (transformers downstream from the service
entrance): Ground the secondary neutral.

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.
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3.2 INACCESSIBLE GROUNDING CONNECTIONS

A. Make grounding connections, which are buried or otherwise normally
inaccessible (except connections for which periodic testing access is
required) by exothermic weld.

3.3 CORROSION INHIBITORS

A. When making ground and ground bonding connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the metals used.

3.4 CONDUCTIVE PIPING

A. Bond all conductive piping systems, interior and exterior, to the
building to the grounding electrode system. Bonding connections shall
be made as close as practical to the equipment ground bus.

3.5 WIREWAY GROUNDING

A. Ground and Bond Metallic Wireway Systems as follows:

1. Bond the metallic structures of wireway to provide 100 percent
electrical continuity throughout the wireway system by connecting a
16 mm2 (6 AWG) bonding jumper at all intermediate metallic
enclosures and across all section junctions.

2. Install insulated 16 mm2 (6 AWG) bonding jumpers between the wireway
system bonded as required in paragraph 1 above, and the closest
building ground at each end and approximately every 16 meters (50
feet).

3. Use insulated 16 mm2 (6 AWG) bonding jumpers to ground or bond
metallic wireway at each end at all intermediate metallic enclosures
and cross all section junctions.

4_ Use insulated 16 mm2 (6 AWG) bonding jumpers to ground cable tray to
column-mounted building ground plates (pads) at each end and
approximately every 15 meters.

3.6 GROUND RESISTANCE

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any
modifications or additions to the grounding electrode system necessary
for compliance without additional cost to the Government. Final tests
shall ensure that this requirement is met.

B. Resistance of the grounding electrode system shall be measured using a
four-terminal fall-of-potential method as defined in IEEE 81. Ground
resistance measurements shall be made before the electrical
distribution system is energized and shall be made in normally dry
conditions not fewer than 48 hours after the last rainfall. Resistance
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measurements of separate grounding electrode systems shall be made
before the systems are bonded together below grade. The combined
resistance of separate systems may be used to meet the required
resistance, but the specified number of electrodes must still be
provided.

Services at power company interface points shall comply with the power
company ground resistance requirements.

3.7 LABELING

A

Comply with requirements in Division 26 Section "ELECTRICAL

IDENTIFICATION" Article for instruction signs. The label or its text

shall be green.

Install labels at the telecommunications bonding conductor and

grounding equalizer

1. Label Text: "If this connector or cable is loose or if it must be
removed for any reason, notify the facility manager."

3.8 FIELD QUALITY CONTROL

A.
B.

Perform tests and inspections.

Tests and Inspections:

1. After installing grounding system but before permanent electrical
circuits have been energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of
accessible, bolted, electrical connections with a calibrated torque
wrench according to manufacturer®s written instructions.

3. Test completed grounding system at each location where a maximum
ground-resistance level is specified, at service disconnect
enclosure grounding terminal at individual ground rods. Make tests
at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last
trace of precipitation and without soil being moistened by any
means other than natural drainage or seepage and without chemical
treatment or other artificial means of reducing natural ground
resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.
Grounding system will be considered defective if it does not pass tests
and inspections.

Prepare test and inspection reports.

Report measured ground resistances that exceed the following values:
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1. Power Distribution Units or Panel boards Serving Electronic
Equipment: 3 ohm(s).
F. Excessive Ground Resistance: |If resistance to ground exceeds specified
values, notify Architect promptly and include recommendations to reduce

ground resistance.
---END - - -
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SECTION 28 05 28.33
CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION

A.

This section specifies the finishing, installation, connection, testing
certification of the conduit, fittings, and boxes to form a complete,
coordinated, raceway system(s). Conduits and when approved separate UL
Certified and Listed partitioned telecommunications raceways are
required for a fully functional Electronic Safety and Security (ESS)
system. Raceways are required for all electronic safety and security
cabling 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. Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.

. Section 07 84 00 - FIRESTOPPING. Requirements for sealing around

penetrations to maintain the integrity of fire rated construction.

. Section 07 60 00 - FLASHING AND SHEET METAL. Requirements for

fabrications for the deflection of water away from the building envelope
at penetrations.

. Section 07 92 00 - JOINT SEALANTS. Requirements for sealing around

conduit penetrations 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.

. Section 28 05 00 - COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND

SECURITY. For general electrical requirements, general arrangement of
the contract documents, coordination, quality assurance, project
conditions, equipment and materials, and items that is common to more
than one section of 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 08 00 - COMMISIONING OF ELECTRONIC SAFETY AND SECURITY
SYSTEMS. Requirements for commissioning - systems readiness checklists,
and training.

1.3 DEFINITIONS

A
B.
C.

EMT: Electrical metallic tubing.
ENT: Electrical nonmetallic tubing.
EPDM: Ethylene-propylene-dieneterpolymer rubber.
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FMC: Flexible metal conduit.

IMC: Intermediate metal conduit.

LFMC: Liquidtight flexible metal conduit.

LFNC: Liquidtight flexible nonmetallic conduit.

. NBR: Acrylonitrile-butadiene rubber.
. RNC: Rigid nonmetallic 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:

1. Size and location of main feeders;

2. Size and location of panels and pull boxes

3. Layout of required conduit penetrations through structural elements.

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 Resident

Engineer/COTR four copies of the certification that the material is in
accordance with the drawings and specifications and has been properly
installed.

. Completed System Readiness Checklists provided by the Commissioning

Agent and completed by the contractor, signhed by a qualified technician
and dated on the date of completion, in accordance with the requirements
of Section 28 08 00 COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY
SYSTEMS.

- Product Data: For surface raceways, wireways and fittings, floor boxes,

hinged-cover enclosures, and cabinets.

. Shop Drawings: For the following raceway components. Include plans,

elevations, sections, details, and attachments to other work.
1. Custom enclosures and cabinets.

. 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.
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H. Manufacturer Seismic Qualification Certification: Submit certification
that enclosures and cabinets and their mounting provisions, including
those for internal components, will withstand seismic forces defined in
Division 16 Section "Electrical Supports and Seismic Restraints."
Include the following:

1. Basis for Certification: Indicate whether withstand certification is
based on actual test of assembled components or on calculation.

a. The term "withstand" means 'the cabinet or enclosure will remain
in place without separation of any parts when subjected to the
seismic forces specified and the unit will retain its enclosure
characteristics, including its interior accessibility, after the
seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of
gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the
certification is based and their installation requirements.

1. Source quality-control test reports.

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.

B. 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
C. National Fire Protection Association (NFPA):
70-11. . ... National Electrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):
1-05. oo Flexible Metal Conduit
5-04. .. Surface Metal Raceway and Fittings
6-07 . . ... Rigid Metal Conduit
50-07 ... Enclosures for Electrical Equipment
360-09. ... .. ... ..... Liquid-Tight Flexible Steel Conduit
467-07 - - . oo oo Grounding and Bonding Equipment
514A-04 . . .. .. Metallic Outlet Boxes
514B-04 . . . ... ... Fittings for Cable and Conduit
514C-02. . .. oo Nonmetallic Outlet Boxes, Flush-Device Boxes and
Covers
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651-05. . ... ... Schedule 40 and 80 Rigid PVC Conduit
651A-07 . - i Type EB and A Rigid PVC Conduit and HDPE Conduit
797-07. e e Electrical Metallic Tubing
1242-06. .. ... ... Intermediate Metal Conduit

PART 2 - PRODUCTS

2.1 GENERAL
A. Conduit Size: In accordance with the NEC, but not less than 20 mm (3/4
inch) unless otherwise shown.
2.2 _CONDUIT
A. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1.
B. Rigid aluminum: Shall Conform to UL 6A, ANSI C80.5.
C. Rigid intermediate steel conduit (IMC): Shall Conform to UL 1242, ANSI
C80.6.
D. 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.

E. Flexible galvanized steel conduit: Shall Conform to UL 1.

. Liquid-tight flexible metal conduit: Shall Conform to UL 360.
. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A,

heavy wall PVC or high density polyethylene (PE).

2_3_CONDUIT FITTINGS
A. Rigid steel and IMC conduit fittings:

1. Fittings shall meet the requirements of UL 514B and ANS1/ NEMA FB1.

2. Standard threaded couplings, locknuts, bushings, and elbows: Only
steel or malleable iron materials are acceptable. Integral
retractable type IMC couplings are also acceptable.

3. Locknuts: Bonding type with sharp edges for digging into the metal
wall of an enclosure.

4_ Bushings: Metallic insulating type, consisting of an insulating
insert molded or locked into the metallic body of the fitting.
Bushings made entirely of metal or nonmetallic material are not
permitted.

5. Erickson (union-type) and set screw type couplings: Approved for use
in concrete are permitted for use to complete a conduit run where
conduit is installed in concrete. Use set screws of case hardened
steel with hex head and cup point to firmly seat in conduit wall for
positive ground. Tightening of set screws with pliers is prohibited.

6. Sealing fittings: Threaded cast iron type. Use continuous drain type
sealing fittings to prevent passage of water vapor. In concealed
work, install fittings in flush steel boxes with blank cover plates
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having the same finishes as that of other electrical plates in the
room.

B. Rigid aluminum conduit fittings:

1.

2.
3.

Standard threaded couplings, locknuts, bushings, and elbows:
Malleable iron, steel or aluminum alloy materials; Zinc or cadmium
plate iron or steel fittings. Aluminum Fittings containing more than
0.4 percent copper are prohibited.

Locknuts and bushings: As specified for rigid steel and IMC conduit.
Set screw Fittings: Not permitted for use with aluminum conduit.

Electrical metallic tubing fittings:

1.
2.
3.

Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1.
Only steel or malleable iron materials are acceptable.

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.

Indent type connectors or couplings are prohibited.

. Die-cast or pressure-cast zinc-alloy fittings or fittings made of

"pot metal' are prohibited.

Flexible steel conduit Fittings:

1.

2.

Conform to UL 514B. Only steel or malleable iron materials are
acceptable.
Clamp type, with insulated throat.

Liquid-tight flexible metal conduit Fittings:

1.
2.
3.

Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FB1.
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.

Expansion and deflection couplings:

1.
2.

Conform to UL 467 and UL 514B.

Accommodate, 19 mm (0.75 inch) deflection, expansion, or contraction
in any direction, and allow 30 degree angular deflections.

Include internal flexible metal braid sized to guarantee conduit
ground continuity and fault currents in accordance with UL 467, and
the NEC code tables for ground conductors.

Jacket: Flexible, corrosion-resistant, watertight, moisture and heat
resistant molded rubber material with stainless steel jacket clamps.
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2.4 CONDUIT SUPPORTS

A.

B.

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 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.

. 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.

. Cast metal where required by the NEC or shown, and equipped with

rustproof boxes.

. Metal Floor Boxes: Cast or sheet metal, semi-adjustable, rectangular.

D. Sheet metal boxes: Galvanized steel, except where otherwise shown.

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.

2.6 CABINETS

A

NEMA 250, Type 1, galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer®s standard
enamel .

. Hinged door in front cover with flush latch and concealed hinge.

C. Key latch to match panelboards.

D.
E.

Metal barriers to separate wiring of different systems and voltage.
Accessory fTeet where required for freestanding equipment.

2.7 WIREWAYS

A

Equip with hinged covers, except where removable covers are shown.

2.8 SLEEVES FOR RACEWAYS

A

Cast-1ron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to
ductile-iron pressure pipe, with plain ends and integral waterstop,
unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum
0.052- or 0.138-inch (1.3- or 3.5-mm) thickness as indicated and of
length to suit application.

Coordinate sleeve selection and application with selection and
application of firestopping specified in Division 07 84 00

"FIRESTOPPING."
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2.9 SLEEVE SEALS
A. Description: Modular sealing device, designed for field assembly, to
fill annular space between sleeve and cable.

1. Sealing Elements: NBR interlocking links shaped to fit surface of
cable or conduit. Include type and number required for material and
size of raceway or cable.

2. Pressure Plates: Carbon steellnclude two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant
coating of length required to secure pressure plates to sealing
elements. Include one for each sealing element.

2.10 GROUT
A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged,
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water
to consistency suitable for application and a 30-minute working time.
WIRELINE DATA TRANSMISSION MEDIA FOR SECURITY SYSTEMS.

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 Resident
Engineer/COTR prior to drilling through structural sections.

2. 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 Resident Engineer/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, FIRESTOPPING, with rock wool fiber or silicone foam
sealant only. Completely fill and seal clearances between raceways and
openings with the fire stop material.

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,
completely seal clearances around the conduit and make watertight as
specified in Section 07 92 00, “JOINT SEALANTS”.

3.2 INSTALLATION, GENERAL

A. Install conduit as follows:

1. In complete runs before pulling in cables or wires.
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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.

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
up wrench tight. Do not make conduit connections to junction box
covers.

Flashing of penetrations of the roof membrane is specified in Section
07 60 00, “FLASHING AND SHEET METAL™.

Do not use aluminum conduits in wet locations.

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.

Layout and Homeruns:

1.
2.

Install conduit with wiring, including homeruns, as shown.
Deviations: Make only where necessary to avoid interferences and only
after drawings showing the proposed deviations have been submitted
approved by the Resident Engineer/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”.
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3.3 CONCEALED WORK INSTALLATION

A

In Concrete:

1.

2.
3.

Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete

slabs that are in contact with soil, gravel or vapor barriers.

Align and run conduit in direct lines.

Install conduit through concrete beams only when the following

occurs:

a. Where shown on the structural drawings.

b. As approved by the Resident Engineer/COTR prior to construction,
and after submittal of drawing showing location, size, and
position of each penetration.

Installation of conduit in concrete that is less than 75 mm (3 inch)

thick is prohibited.

a. Conduit outside diameter larger than 1/3 of the slab thickness is
prohibited.

b. Space between conduits in slabs: Approximately six conduit
diameters apart, except one conduit diameter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a minimum of 19 mm (3/4 inch) of concrete around the
conduits.

Make couplings and connections watertight. Use thread compounds that

are UL approved conductive type to insure low resistance ground

continuity through the conduits. Tightening set screws with pliers is
prohibited.

Furred or Suspended Ceilings and in Walls:

1.

5.

Conduit for conductors above 600 volts:

a. Rigid steel or rigid aluminum.

b. Aluminum conduit mixed indiscriminately with other types in the
same system is prohibited.

Conduit for conductors 600 volts and below:

a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits
mixed indiscriminately in the same system is prohibited.

Align and run conduit parallel or perpendicular to the building

lines.

Connect recessed lighting fixtures to conduit runs with maximum 1800

mm (6 feet) of flexible metal conduit extending from a junction box

to the fixture.

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.
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Conduit for Conductors 600 volts and below:

1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits
mixed indiscriminately in the system is prohibited.

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.

. Surface metal raceways: Use only where shown.

Painting:

1. Paint exposed conduit as specified in Section09 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
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 EXPANSION JOINTS

A

Conduits 75 mm (3 inches) and larger, that are secured to the building
structure on opposite sides of a building expansion joint, require
expansion and deflection couplings. Install the couplings in accordance
with the manufacturer®s recommendations.

Provide conduits smaller than 75 mm (3 inches) with junction boxes on
both sides of the expansion joint. Connect conduits to junction boxes
with sufficient slack of flexible conduit to produce 125 mm (5 inch)
vertical drop midway between the ends. Flexible conduit shall have a
copper green ground bonding jumper installed. In lieu of this flexible
conduit, expansion and deflection couplings as specified above for 375
mm (15 inches) and larger conduits are acceptable.

Install expansion and deflection couplings where shown.

. Seismic Areas: In seismic areas, provide conduits rigidly secured to the

building structure on opposite sides of a building expansion joint with
junction boxes on both sides of the joint. Connect conduits to junction
boxes with 375 mm (15 inches) of slack flexible conduit. Flexible
conduit shall have a copper green ground bonding jumper installed.

3.6 CONDUIT SUPPORTS, INSTALLATION

A.

Safe working load shall not exceed 1/4 of proof test load of fastening
devices.

. Use pipe straps or individual conduit hangers for supporting individual

conduits. Maximum distance between supports is 2.5 m (8 foot) on center.
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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.
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 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.
Hollow Masonry: Toggle bolts are permitted.
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

B.

C.

Boxes for Concealed Conduits:

1. Flush mounted.

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.
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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).

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.

Stencil or install phenolic nameplates on covers of the boxes identified
on riser diagrams; for example "SIG-FA JB No. 1".

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.

Minimum conduit size of 19 mm (3/4 inch), but not less than the size
shown on the drawings.

All conduit ends shall be equipped with insulated bushings.

All 100 mm (Ffour inch) conduits within buildings shall include pull
boxes after every two 90 degree bends. Size boxes per the NEC.
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.

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.
Where drilling is necessary for vertical conduits, locate holes so as
not to affect structural sections such as ribs or beams.

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.

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)

Furnish and pull wire in all empty conduits. (Sleeves through floor are
exceptions).

3.9 COMMISSIONING

A

Provide commissioning documentation in accordance with the requirements
of Section 28 08 00 — “COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY
SYSTEMS” for all inspection, start up, and contractor testing required
above and required by the System Readiness Checklist provided by the
Commissioning Agent.

Components provided under this section of the specification will be
tested as part of a larger system. Refer to Section 28 08 00,
“COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS” and related
sections for contractor responsibilities for system commissioning.

- --END- - -
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SECTION 28 08 00
COMMISSIONING OF ELECTRONIC SAFETY AND SECURITY SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 28.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commissioned is specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. The
commissioning process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIRMENTS. A
Commissioning Agent (CxA) appointed by the VA will manage the
commissioning process.

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMMARY

A. This Section includes requirements for commissioning the Facility
electronic safety and security systems, related subsystems and related
equipment. This Section supplements the general requirements specified
in Section 01 91 00 General Commissioning Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
details regarding processes and procedures as well as roles and
responsibilities for all Commissioning Team members.

1.4 DEFINITIONS

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in Division 28 is part
of the construction process. Documentation and testing of these
systems, as well as training of the VA’s Operation and Maintenance
personnel in accordance with the requirements of Section 01 91 00 and
of Division 28, is required in cooperation with the VA and the
Commissioning Agent.

B. The Facility exterior closure systems commissioning will include the
systems listed in Section 01 19 00 General Commissioning Requirements:
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1.6 SUBMITTALS

A. The commissioning process requires review of selected Submittals that
pertain to the systems to be commissioned. The Commissioning Agent
will provide a list of submittals that will be reviewed by the
Commissioning Agent. This list will be reviewed and approved by the VA
prior to forwarding to the Contractor. Refer to Section 01 33 23 SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES for further details.

B. The commissioning process requires Submittal review simultaneously with
engineering review. Specific submittal requirements related to the
commissioning process are specified in Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION
3.1 CONSTRUCTION INSPECTIONS
A. Commissioning of Electronic Safety and Security systems will require

inspection of individual elements of the electronic safety and security
systems throughout the construction period. The Contractor shall
coordinate with the Commissioning Agent in accordance with Section 01
19 00 and the Commissioning plan to schedule electronic safety and
security systems inspections as required to support the Commissioning
Process.

3.2 PRE-FUNCTIONAL CHECKLISTS

A. The Contractor shall complete Pre-Functional Checklists to verify

systems, subsystems, and equipment installation is complete and systems
are ready for Systems Functional Performance Testing. The
Commissioning Agent will prepare Pre-Functional Checklists to be used
to document equipment installation. The Contractor shall complete the
checklists. Completed checklists shall be submitted to the VA and to
the Commissioning Agent for review. The Commissioning Agent may spot
check a sample of completed checklists. |If the Commissioning Agent
determines that the information provided on the checklist is not
accurate, the Commissioning Agent will return the marked-up checklist
to the Contractor for correction and resubmission. If the
Commissioning Agent determines that a significant number of completed
checklists for similar equipment are not accurate, the Commissioning
Agent will select a broader sample of checklists for review. If the
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Commissioning Agent determines that a significant number of the broader
sample of checklists is also inaccurate, all the checklists for the
type of equipment will be returned to the Contractor for correction and
resubmission. Refer to SECTION 01 91 00 GENERAL COMMISSIONING
REQUIREMENTS for submittal requirements for Pre-Functional Checklists,
Equipment Startup Reports, and other commissioning documents.
3.3 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 28 shall be
scheduled and documented in accordance with Section 01 00 00 GENERAL
REQUIREMENTS. All testing shall be incorporated into the project
schedule. Contractor shall provide no less than 7 calendar days”
notice of testing. The Commissioning Agent will witness selected
Contractor tests at the sole discretion of the Commissioning Agent.
Contractor tests shall be completed prior to scheduling Systems
Functional Performance Testing.
3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING
A. The Commissioning Process includes Systems Functional Performance
Testing that is intended to test systems functional performance under
steady state conditions, to test system reaction to changes in
operating conditions, and system performance under emergency
conditions. The Commissioning Agent will prepare detailed Systems
Functional Performance Test procedures for review and approval by the
Resident Engineer. The Contractor shall review and comment on the
tests prior to approval. The Contractor shall provide the required
labor, materials, and test equipment identified in the test procedure
to perform the tests. The Commissioning Agent will witness and
document the testing. The Contractor shall sign the test reports to
verify tests were performed. See Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS, for additional details.
3.5 TRAINING OF VA PERSONNEL
A. Training of the VA operation and maintenance personnel is required in
cooperation with the Resident Engineer and Commissioning Agent.
Provide competent, factory authorized personnel to provide iInstruction
to operation and maintenance personnel concerning the location,
operation, and troubleshooting of the installed systems. Contractor
shall submit training agendas and trainer resumes in accordance with
the requirements of Section 01 19 00. The instruction shall be
scheduled in coordination with the VA Resident Engineer after
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submission and approval of formal training plans. Refer to Section 01
91 00 GENERAL COMMISSIONING REQUIREMENTS and Division 28 Sections for

additional Contractor training requirements.
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SECTION 28 31 00
FIRE DETECTION AND ALARM

PART 1 — GENERAL

This section addresses
requirements for
configuration/conditions (1),

(2), and (3) as defined above.

11-15-16

PART 2 (A) — PRODUCTS

This section addresses
requirements for
configuration/condition
(1) as defined above.
[If this section is
applicable, delete Part 2
(B) and 2 (O)]

PART 2 (B) — PRODUCTS

This section addresses
requirements for
configuration/condition
(2) as defined above.
[If this section is
applicable, delete Part 2
(A) and 2 (O)]

PART 2 (C) — PRODUCTS

This section addresses
requirements for
configuration/condition
(3) as defined above.
[If this section is
applicable, delete Part 2
(A) and 2 (B)]

PART 3 — EXECUTION

This section addresses
requirements for
configuration/conditions (1),

(2), and (3) as defined above.
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PART 1 - GENERAL
1.1 DESCRIPTION
A. This section of the specifications includes the furnishing,

installation, and connection of the fire alarm equipment to form a
complete coordinated system ready for operation. It shall include, but
not be limited to, alarm initiating devices, alarm notification
appliances, control units, fire safety control devices, annunciators,
power supplies, and wiring as shown on the drawings and specified. The
fire alarm system shall not be combined with other systems such as
building automation, energy management, security, etc.

SPEC WRITER NOTE: The A/E should provide
a design in compliance with the NFPA fire
codes unless a variation is approved in
writing by the VA. It is recommended that
approval come those knowledgeable in Fire
Alarm Design (e.g. Safety and Fire
Protection Engineer, VACO Chief Fire
Protection, etc.).

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 111 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 Resident Engineer/
COTRor his authorized representative. Installers shall have a minimum

of 2 years experience installing fire alarm systems.

C. Fire alarm signals:

1. Parking Structure shall have a general evacuation fire alarm signal
in accordance with ASA S3.41 to notify all occupants in the
respective building to evacuate.

D. Alarm signals (by device), supervisory signals (by device) and system

trouble signals (by device not reporting) shall be distinctly
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transmitted to the main fire alarm system control unit located in the
existing electrical room.

E. The main fire alarm control unit shall automatically transmit alarm
signals to a listed central station using a digital alarm communicator
transmitter in accordance with NFPA 72.

1.2 SCOPE

A. The existing addressable fire alarmshall be modified, designed and
installed in accordance with the specifications and drawings. Device
location and wiring runs shown on the drawings are for reference only
unless specifically dimensioned. Actual locations shall be in
accordance with NFPA 72 and this specification.

B. All existing fire alarm equipment, wiring, devices and sub-systems that
are not shown to be reused shall be removed. All existing fire alarm
conduit not reused shall be removed.

C. Existing fire alarm bells, chimes, door holders, 120VAC duct smoke
detectors, valve tamper switches and waterflow/pressure switches may be
reused only as specifically indicated on the drawings and provided the
equipment:

1. Meets this specification section

2. Is UL listed or FM approved

3. Is compatible with new equipment being installed

4. Is verified as operable through contractor testing and inspection
5. Is warranted as new by the contractor.

D. Existing 120 VAC duct smoke detectors, waterflow/pressure switches, and
valve tamper switches reused by the Contractor shall be equipped with
an addressable interface device compatible with the new equipment being
installed.

E. Existing reused equipment shall be covered as new equipment under the
Warranty specified herein.

F. Basic Performance:

1. Alarm and trouble signals from each building fire alarm control
panel shall be digitally encoded by UL listed electronic devices
onto a multiplexed communication system.
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2. Response time between alarm initiation (contact closure) and
recording at the main fire alarm control unit (appearance on
alphanumeric read out) shall not exceed 5 seconds.

3. The signaling line circuits (SLC) between building fire alarm
control units shall be wired Style 7 in accordance with NFPA 72.
Isolation shall be provided so that no more than one building can be
lost due to a short circuit fault.

4_ Initiating device circuits (IDC) shall be wired Style C in
accordance with NFPA 72.

5. Signaling line circuits (SLC) within buildings shall be wired Style
4 in accordance with NFPA 72. Individual signaling line circuits
shall be limited to covering 22,500 square feet (2,090 square
meters) of floor space or 3 floors whichever is less.

6. Notification appliance circuits (NAC) shall be wired Style Y in
accordance with NFPA 72.

1.3 RELATED WORK

A

B.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Requirements for procedures for submittals.

Section 07 84 00 - FIRESTOPPING. Requirements for fire proofing wall
penetrations.

Section 28 05 00 — COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for general requirements that are common to more

than one section iIn Division 28.

. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for conductors and cables.

. Section 28 05 26 - GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for grounding of equipment.

. Section 28 05 28.33 - CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for infrastructure.

. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for conductors and cables.

. Section 28 08 00, COMMISIONING OF ELECTRONIC SAFETY AND SECURITY

SYSTEMS. Requirements for commissioning - systems readiness checklists,

and training.

1.4 SUBMITTALS

A.

General: Submit 5 copies in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.
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B. Drawings:

1.

Prepare drawings using AutoCAD Release 14 software and include all
contractors information. Layering shall be by VA criteria as
provided by the Contracting Officer’s Technical Representative
(COTR). Bid drawing Ffiles on AutoCAD will be provided to the
Contractor at the pre-construction meeting. The contractor shall be
responsible for verifying all critical dimensions shown on the

drawings provided by VA.

Floor plans: Provide locations of all devices (with device number at
each addressable device corresponding to control unit programming),
appliances, panels, equipment, junction/terminal cabinets/boxes,
risers, electrical power connections, individual circuits and
raceway routing, system zoning; number, size, and type of raceways
and conductors in each raceway; conduit fill calculations with cross
section area percent fill for each type and size of conductor and
raceway. Only those devices connected and incorporated into the
final system shall be on these floor plans. Do not show any removed
devices on the floor plans. Show all interfaces for all fire safety
functions.

Riser diagrams: Provide, for the entire system, the number, size and
type of riser raceways and conductors in each riser raceway and
number of each type device per floor and zone. Show door holder
interface, elevator control interface, HVAC shutdown interface, fire
extinguishing system interface, and all other fire safety
interfaces. Show wiring Styles on the riser diagram for all
circuits. Provide diagrams both on a per building and campus wide
basis.

Detailed wiring diagrams: Provide for control panels, modules, power
supplies, electrical power connections, auxiliary relays and
annunciators showing termination identifications, size and type
conductors, circuit boards, LED lamps, indicators, adjustable
controls, switches, ribbon connectors, wiring harnesses, terminal
strips and connectors, spare zones/circuits. Diagrams shall be drawn
to a scale sufficient to show spatial relationships between
components, enclosures and equipment configuration.

Two weeks prior to final inspection, the Contractor shall deliver to
the COTR 3 sets of as-built drawings and one set of the as-built
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drawing computer files (using AutoCAD 2007 or later) .

As-built drawings (floor plans) shall show all new and/or existing

conduit used for the fire alarm system.

C. Manuals:

1. Submit simultaneously with the shop drawings, companion copies of

complete maintenance and operating manuals including technical data

sheets for all items used in the system, power requirements, device

wiring diagrams, dimensions, and information for ordering

replacement parts.

a.

b.

Wiring diagrams shall have their terminals identified to
facilitate installation, operation, expansion and maintenance.
Wiring diagrams shall indicate internal wiring for each item of
equipment and the interconnections between the items of
equipment.

Include complete listing of all software used and installation
and operation instructions including the input/output matrix
chart.

Provide a clear and concise description of operation that gives,
in detail, the information required to properly operate, inspect,
test and maintain the equipment and system. Provide all
manufacturer~s installation limitations including but not limited
to circuit length limitations.

Complete listing of all digitized voice messages.

Provide standby battery calculations under normal operating and
alarm modes. Battery calculations shall include the magnets for
holding the doors open for one minute.

Include information indicating who will provide emergency service
and perform post contract maintenance.

Provide a replacement parts list with current prices. Include a
list of recommended spare parts, tools, and instruments for
testing and maintenance purposes.

A computerized preventive maintenance schedule for all equipment.
The schedule shall be provided on disk in a computer format
acceptable to the VAMC and shall describe the protocol for
preventive maintenance of all equipment. The schedule shall
include the required times for systematic examination, adjustment
and cleaning of all equipment. A print out of the schedule shall
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also be provided in the manual. Provide the disk in a pocket
within the manual.
J - Furnish manuals in 3 ring loose-leaf binder or manufacturer®s
standard binder.

k. A print out for all devices proposed on each signaling line
circuit with spare capacity indicated.

2. Two weeks prior to final inspection, deliver 4 copies of the final
updated maintenance and operating manual to the COTR.

a. The manual shall be updated to include any information
necessitated by the maintenance and operating manual approval.

b. Complete "As installed” wiring and schematic diagrams shall be
included that shows all items of equipment and their
interconnecting wiring. Show all final terminal identifications.

c. Complete listing of all programming information, including all
control events per device including an updated input/output
matrix.

d. Certificate of Installation as required by NFPA 72 for each
building. The certificate shall identify any variations from the
National Fire Alarm Code.

e. Certificate from equipment manufacturer assuring compliance with
all manufacturers installation requirements and satisfactory
system operation.

D. Certifications:

1. Together with the shop drawing submittal, submit the technician®s
NICET level 111 fire alarm certification as well as certification
from the control unit manufacturer that the proposed performer of
contract maintenance is an authorized representative of the major
equipment manufacturer. Include in the certification the names and
addresses of the proposed supervisor of installation and the
proposed performer of contract maintenance. Also include the name
and title of the manufacturer’s representative who makes the
certification.

2. Together with the shop drawing submittal, submit a certification
from either the control unit manufacturer or the manufacturer of
each component (e.g., smoke detector) that the components being
furnished are compatible with the control unit.

28 31 00 - 7



VA Parking Structure Expand Building 32 - VA Project # 495.305, MGA 14.035
11-15-16
3. Together with the shop drawing submittal, submit a certification
from the major equipment manufacturer that the wiring and connection
diagrams meet this specification, UL and NFPA 72 requirements.
1.5 WARRANTY
All work performed and all material and equipment furnished under this
contract shall be free from defects and shall remain so for a period of
one year from the date of acceptance of the entire installation by the
Contracting Officer.
1.6 GUARANTY PERIOD SERVICES

A. Complete inspection, testing, maintenance and repair service for the
fire alarm system shall be provided by a factory trained authorized
representative of the manufacturer of the major equipment for a period
of 5 years from the date of acceptance of the entire installation by
the Contracting Officer.

B. Contractor shall provide all necessary test equipment, parts and labor
to perform required inspection, testing, maintenance and repair.

C. All inspection, testing, maintenance and permanent records required by
NFPA 72, and recommended by the equipment manufacturer shall be
provided by the contractor. It shall include all interfaced equipment
including but not limited to elevators, HVAC shutdown, and
extinguishing systems.

D. Maintenance and testing shall be performed in accordance with NFPA 72.
A computerized preventive maintenance schedule shall be provided and
shall describe the protocol for preventive maintenance of equipment.
The schedule shall include a systematic examination, adjustment and
cleaning of all equipment.

E. Non-included Work: Repair service shall not include the performance of
any work due to improper use, accidents, or negligence for which the
contractor is not responsible.

F. Service and emergency personnel shall report to the Engineering Office
or their authorized representative upon arrival at the hospital and
again upon the completion of the required work. A copy of the work
ticket containing a complete description of the work performed and
parts replaced shall be provided to the VAResident Engineer/ COTRor
his authorized representative.

G. Emergency Service:

1. Warranty Period Service: Service other than the preventative
maintenance, inspection, and testing required by NFPA 72 shall be
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considered emergency call-back service and covered under the
warranty of the installation during the first year of the warranty
period, unless the required service is a result of abuse or misuse
by the Government. Written notification shall not be required for
emergency warranty period service and the contractor shall respond
as outlined in the following sections on Normal and Overtime
Emergency Call-Back Service. Warranty period service can be required
during normal or overtime emergency call-back service time periods
at the discretion of the Resident Engineer/COTR//or his authorized
representative.
conditions.

2. Normal and overtime emergency call-back service shall consist of an
on-site response within 2 hours of notification of a system trouble.

3. Normal emergency call-back service times are between the hours of
7:30 a.m. and 4:00 p.m., Monday through Friday, exclusive of federal
holidays. Service performed during all other times shall be
considered to be overtime emergency call-back service. The cost of
all normal emergency call-back service for years 2 through 5 shall
be included in the cost of this contract.

4. Overtime emergency call-back service shall be provided for the
system when requested by the Government. The cost of the first 40
manhours per year of overtime call-back service during years 2
through 5 of this contract shall be provided under this contract.
Payment for overtime emergency call-back service In excess of the 40
man hours per year requirement will be handled through separate
purchase orders. The method of calculating overtime emergency call-
back hours is based on actual time spent on site and does not
include travel time.

H. The contractor shall maintain a log at each fire alarm control unit.
The log shall list the date and time of all examinations and trouble
calls, condition of the system, and name of the technician. Each
trouble call shall be fully described, including the nature of the
trouble, necessary correction performed, and parts replaced.

1.7 APPLICABLE PUBLICATIONS
A. The publications listed below (including amendments, addenda,
revisions, supplements and errata) form a part of this specification to
the extent referenced. The publications are referenced in text by the
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basic designation only and the latest editions of these publications
shall be applicable.

National Fire Protection Association (NFPA):

NFPA 13 . ... .... Standard for the Installation of Sprinkler
Systems, 2010 edition

NFPA 14 .. .. .. ... .... Standard for the Installation of Standpipes and
Hose Systems, 2010 edition

NFPA 20 ... .. .. ... _..... Standard for the Installation of Stationary
Pumps for Fire Protection, 2010 edition

NFPA 70. .. e e National Electrical Code (NEC), 2010 edition

NFPA 72 ... National Fire Alarm Code, 2010 edition

NFPA 90A. . ... ... ...... Standard for the Installation of Air
Conditioning and Ventilating Systems, 2009
edition

NFPA 101.... .. .. ..o .... Life Safety Code, 2009 edition

Underwriters Laboratories, Inc. (UL): Fire Protection Equipment

Directory

Factory Mutual Research Corp (FM): Approval Guide, 2007-2011

American National Standards Institute (ANSI):

S3.41. .. i Audible Emergency Evacuation Signal, 1990

edition, reaffirmed 2008

International Code Council, International Building Code (IBC), 2009

edition
SPEC WRITER NOTE: The following section,
Part 2(A), addresses requirements for
configuration/condition (1) as defined on
page 1 of this specification. If Part
2(A) is applicable to this project,
delete the “(A)” after “Part 2” and

delete Part 2(B) and Part 2 (C) in their
entirety.

PART 2- PRODUCTS
2.1 EQUIPMENT AND MATERIALS, GENERAL

A

All equipment and components shall be new and the manufacturer®s
current model. 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.
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2.2 CONDUIT, BOXES, AND WIRE
A. Conduit shall be iIn accordance with Section 28 05 28.33 CONDUIT AND

BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY and as follows:

1. All new conduits shall be installed in accordance with NFPA 70.

2. Conduit Till shall not exceed 40 percent of interior cross sectional
area.

3. All new conduits shall be 3/4 inch (19 mm) minimum.

B. Wire:

1. 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 fire alarm system manufacturer, but not less than
18 AWG for initiating device circuits and 14 AWG for notification
device circuits.

3. Any fire alarm system wiring that extends outside of a building
shall have additional power surge protection to protect equipment
from physical damage and false signals due to lightning, voltage and
current induced transients. Protection devices shall be shown on the
submittal drawings and shall be UL listed or in accordance with
written manufacturer®s requirements.

4. ALl wire or cable used in underground conduits including those in
concrete shall be listed for wet locations.

C. Terminal Boxes, Junction Boxes, and Cabinets:

1. Shall be galvanized steel in accordance with UL requirements.

2. All boxes shall be sized and installed in accordance with NFPA 70.

3. 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 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 and shall be located at the base of each riser.
Terminal strips shall be labeled as specified or as approved by the
COTR.
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2.4 STANDBY POWER SUPPLY
B. Batteries:

1. Battery shall be of the sealed, maintenance free type, 24-volt
nominal .

2. Battery shall have sufficient capacity to power the Ffire alarm
system for not less than 24 hours plus 5 minutes of alarm to an end
voltage of 1.14 volts per cell, upon a normal AC power failure.

3. Battery racks shall be steel with an alkali-resistant finish.
Batteries shall be secured iIn seismic areas 2B, 3, or 4 as defined
by the Uniform Building Code.

C. Battery Charger:

1. Shall be completely automatic, with constant potential charger
maintaining the battery fully charged under all service conditions.
Charger shall operate from a 120-volt, 60 hertz emergency power
source.

2. Shall be rated for fully charging a completely discharged battery
within 48 hours while simultaneously supplying any loads connected
to the battery.

3. Shall have protection to prevent discharge through the charger.

4. Shall have protection for overloads and short circuits on both AC
and DC sides.

5. A trouble condition shall actuate the fire alarm trouble signal.

6. Charger shall have automatic AC line voltage regulation, automatic
current-limiting features, and adjustable voltage controls.

2.7 ALARM NOTIFICATION APPLIANCES

C. Strobes:

1. Xenon flash tube type minimum 15 candela in toilet rooms and 75
candela in all other areas with a flash rate of 1 HZ. Strobes shall
be synchronized where required by the National Fire Alarm Code (NFPA
72).

2. Backplate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "Fire', be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

3. Each strobe circuit shall have a minimum of 20 percent spare
capacity.
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4. Strobes may be combined with the audible notification appliances
specified herein.
D. Fire Alarm Horns:
1. Shall be electric, utilizing solid state electronic technology
operating on a nominal 24 VDC.
2. Shall be a minimum nominal rating of 80 dBA at 10 feet (3,000 mm).
3. Mount on removable adapter plates on conduit boxes.
4. Horns located outdoors shall be of weatherproof type with metal
housing and protective grille.
5. Each horn circuit shall have a minimum of 20 percent spare capacity.
2.8 ALARM INITIATING DEVICES
A. Manual Fire Alarm Stations:
1. Shall be non-breakglass, address reporting type.
2. Station front shall be constructed of a durable material such as
cast or extruded metal or high impact plastic. Stations shall be
semi-Flush type.

3. Stations shall be of single action pull down type with suitable
operating instructions provided on front in raised or depressed
letters, and clearly labeled "FIRE.™

4. Operating handles shall be constructed of a durable material. On
operation, the lever shall lock in alarm position and remain so
until reset. A key shall be required to gain front access for
resetting, or conducting tests and drills.

5. Unless otherwise specified, all exposed parts shall be red in color
and have a smooth, hard, durable finish.

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 addressable type complying with applicable
UL Standards for system type detectors. 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
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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 diagnostics. 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.

Heat Detectors:

1. Heat detectors shall be of the addressable restorable rate
compensated fixed-temperature spot type.

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 in // elevator shafts and // elevator mechanical
rooms. Intermediate temperature rated (200 degrees F (93 degrees C))
heat detectors shall be utilized in all other areas.

4. Provide a remote indicator lamp, key test station and identification
nameplate (e.g. ‘““Heat Detector - Elevator P- ) for each
elevator group. Locate key test station in plain view on elevator

machine room wall.

2.10 ADDRESS REPORTING INTERFACE DEVICE

A

B.

Shall have unique addresses that reports directly to the building fire
alarm panel.

Shall be configurable to monitor normally open or normally closed
devices for both alarm and trouble conditions.

Shall have terminal designations clearly differentiating between the
circuit to which they are reporting from and the device that they are
monitoring.

Shall be UL listed for fire alarm use and compatibility with the panel
to which they are connected.

Shall be mounted in weatherproof housings if mounted exterior to a

building.
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2.12 UTILITY LOCKS AND KEYS:

A. All key operated test switches, control units, annunciator panels and
lockable cabinets shall be provided with a single standardized utility
lock and key.

B. Key-operated manual fire alarm stations shall have a single
standardized lock and key separate from the control equipment.

C. All keys shall be delivered to the COTR.

2.14 INSTRUCTION CHART:
Provide typewritten instruction card mounted behind a Lexan plastic or
glass cover in a stainless steel or aluminum frame with a backplate.
Install the frame in a conspicuous location observable from each
control unit where operations are performed. 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.
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PART 3 - EXECUTION
INSTALLATION:

3.1

A

Installation shall be In accordance

11-15-16

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
05 26 GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY, Section
28 05 28.33 CONDUIT AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY,
and all penetrations of smoke and fire barriers shall be protected as
required by Section 07 84 00, FIRESTOPPING.

All conduits, junction boxes, conduit supports and hangers shall be

concealed in finished areas and may
All new and reused exposed conduits
Section 09 91 00, PAINTING to match
in unfinished areas.

All fire detection and alarm system
annunciators shall be flush mounted
may be surface mounted when located
locations are to be approved by the
Strobes shall be flush wall mounted

be exposed in unfinished areas.
shall be painted in accordance with
surrounding finished areas and red

devices, control units and remote
when located in finished areas and
in unfinished areas. Exact
COTR.

with the bottom of the unit located

80 inches (2,000 mm) above the floor or 6 inches (150 mm) below

ceiling, whichever is lower. Locate

inches (900 mm) clearance from side

and mount to maintain a minimum 36

obstructions.

. Manual pull stations shall be installed not less than 42 inches (1,050

mm) or more than 48 inches (1,200 mm) from finished floor to bottom of

device and within 60 inches (1,500 mm) of a stairway or an exit door.
3.2 TYPICAL OPERATION

A. Activation of any manual pull station, water flow or pressure switch,

heat detector, kitchen hood suppression system, gaseous suppression

system, or smoke detector shall cause the following operations to

occur:
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1. Continuously sound a temporal pattern general alarm and flash all
strobes in the building in alarm until reset at the local fire alarm
control unit in Buildings // indicate buildings //.

2. Transmit a separate alarm signal, via the main fire alarm control
unit to the fire department.

3. Unlock the electrically locked exit doors within the zone of alarm.

Heat detectors in elevator machine rooms 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 programmed
within the fire alarm system programming and be equal to the time it
takes for the car to travel from the highest to the lowest level, plus

10 seconds.

Smoke detectors in the primary elevator lobbies of Parking Structure

shall, in addition to the above functions, return all elevators iIn the

bank to the secondary floor.

Smoke detectors in the remaining elevator lobbies, elevator machine
room, or top of hoistway shall, in addition to the above functions,
return all elevators in the bank to the primary floor.

Operation of duct smoke detectors shall cause a system supervisory
condition and shut down the ventilation system and close the associated
smoke dampers as appropriate.

Operation of any sprinkler or standpipe system valve supervisory
switch, high/low air pressure switch, or fire pump alarm switch shall
cause a system supervisory condition.

Alarm verification shall not be used for smoke detectors installed for
the purpose of early warning.

3.3 TESTS

A

B.

Provide the service of a 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.

When the systems have been completed and prior to the scheduling of the
final iInspection, 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 meets all contract
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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.

3. Run water through all flow switches. Check time delay on water flow
switches. Submit a report listing all water flow switch operations
and their retard time in seconds.

4. Open each alarm initiating and notification circuit to see if
trouble signal actuates.

5. Ground each alarm initiation and notification circuit and verify

response of trouble signals.

3.4 FINAL INSPECTION AND ACCEPTANCE

A

Prior to final acceptance a minimum 30 day "burn-in" period shall be
provided. The purpose shall be to allow equipment to stabilize and
potential installation and software problems and equipment malfunctions
to be identified and corrected. During this diagnostic period, all
system operations and malfunctions shall be recorded. Final acceptance
will be made upon successful completion of the "burn-in" period and
where the last 14 days is without a system or equipment malfunction.

At the final iInspection a factory trained representative of the
manufacturer of the major equipment shall repeat the tests in 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 l-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
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.
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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, iIndicating circuits and printer/display text.

- - END - -
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