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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Metal conduits, tubing, and fittings.

2. Nonmetal conduits, tubing, and fittings.

3. Metal wireways and auxiliary gutters.

4. Nonmetal wireways and auxiliary gutters.

5. Surface raceways.

6. Boxes, enclosures, and cabinets.

7. Handholes and boxes for exterior underground cabling.
1.2 DEFINITIONS

A.  EMT: Electrical Metallic Tubing

B.  FMC: Flexible Metal Conduit

C.  IMC: Intermediate Metal Conduit

D. LFMC: Liquidtight Flexible Metal Conduit

E. LENC: Liquidtight Flexible Nonmetallic Conduit

F. RMC: Rigid Metal Conduit
G. RNC: Rigid Nonmetallic Conduit

H.  GRC: Galvanized rigid steel conduit.

1.3 INFORMATIONAL SUBMITTALS

A.  Record Drawings: Submit Record Drawings as required by Division 01 and Division 26 Section
“General Electrical Requirements”. Accurately record actual routing of all exterior buried
raceway and all interior raceways three inches and larger. Indicate dimensions from fixed
structural elements.

1.4 QUALITY ASSURANCE

A.  Materials shall be manufactured by companies that have been specializing in the products
specified in this Section, for a minimum of 3 years.
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B.

C.

Electrical Components, Devices, and Accessories:

1. Listed and labeled as defined in NFPA 70, Article 100, by an NRTL as defined by OSHA
in 29 CFR 1910.7, and that is acceptable to AHJ.

2. Marked for intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

B.

METAL CONDUITS, TUBING, AND FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

AFC Cable Systems, Inc.

Allied Tube & Conduit; a part of Atkore International.
Anamet Electrical, Inc.

Electri-Flex Company.

0-Z/Gedney; a brand of Emerson Industrial Automation.
Republic Conduit.

Robroy Industries.

Southwire Company.

Thomas & Betts Corporation, A Member of the ABB Group.
Wheatland Tube Company.
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Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

GRC: Comply with ANSI C80.1 and UL 6.
IMC: Comply with ANSI C80.6 and UL 1242.
PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch, minimum.

EMT: Comply with ANSI C80.3 and UL 797.
FMC: Comply with UL 1; zinc-coated steel.
LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1. Fittings for EMT:

a. Material: Steel or die cast.
b. Type: Setscrew or compression.
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2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated
for environmental conditions in which they are installed, and including flexible external
bonding jumper.

3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with
overlapping sleeves protecting threaded joints.

NONMETALLIC CONDUITS, TUBING, AND FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

AFC Cable Systems, Inc.

Anamet Electrical, Inc.

Arnco Corporation.

CANTEX INC.

CertainTeed Corporation.

Condux International, Inc.

Electri-Flex Company.

Lamson & Sessions.

RACO; Hubbell.

0. Thomas & Betts Corporation, A Member of the ABB Group.

2SO0 RE WD =

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

ENT: Comply with NEMA TC 13 and UL 1653.

RNC: Type EPC-40-PVC, complying with NEMA TC2 and UL 651 unless otherwise
indicated.

LENC: Comply with UL 1660.

Rigid HDPE: Comply with UL 651A.

Continuous HDPE: Comply with UL 651B.

Coilable HDPE: Preassembled with conductors or cables, and complying with ASTM D 3485.
RTRC: Comply with UL 1684A and NEMA TC 14.

Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material.

Fittings for LFNC: Comply with UL 514B.

METAL WIREWAYS AND AUXILIARY GUTTERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
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Cooper B-Line, Inc.; a division of Cooper Industries.
Hoffman; a brand of Pentair Equipment Protection.
MonoSystems, Inc.

Square D.

il o e

B.  Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C.  Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for

complete system.

D.  Wireway Covers: Hinged type or Screw-cover type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.
24 BOXES, ENCLOSURES, AND CABINETS
A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to the following:

Milbank Manufacturing Co.

0-Z/Gedney; a brand of Emerson Industrial Automation.
RACO; Hubbell.

9. Robroy Industries.

10.  Spring City Electrical Manufacturing Company.

11. Thomas & Betts Corporation, A Member of the ABB Group.
12.  Wiremold / Legrand.

1. Cooper Technologies Company.

2. Erickson Electrical Equipment Company.

3. FSR Inc.

4, Hoffman; a brand of Pentair Equipment Protection.
5. Hubbell Incorporated.

6.

7.

8.

B.  General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D.  Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 1b.
Outlet boxes designed for attachment of luminaires weighing more than 50 Ib shall be listed and
marked for the maximum allowable weight.
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Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge
cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic.

3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
Cabinets:

1. Compliance: NEMA 250; UL 50 and 508A, as applicable.

2. NEMA Type 1: Code-gauge phosphatized steel with continuously welded seams;
manufacturer's standard ANSI 61 gray polyester powder finish inside and out;
nongasketed removable hinged front cover, with flush keyed latch and concealed hinge;
collar studs.

3. NEMA Type 3R: Code-gauge galvanized steel with drip shield top, seam-free front, side,
and back; manufacturer's standard ANSI 61 gray polyester powder finish inside and out;
non-gasketed continuous-hinged door, with stainless steel pin; captive, plated steel cover
screws; hasp and staple for padlocking; collar studs.

4. Removable painted steel interior panel mounted on standoffs; metal barriers to separate
wiring of different systems and voltages.

5. Where keyed locks are indicated, provide 2 keys for each enclosure, with all locks keyed
alike.

6. Provide enclosures wider than 36 inches with double doors; removable center posts;

internal bracing, supports, or both, as required to maintain their structural integrity; and,
accessory feet where required for freestanding equipment.

7. Provide clamps, grids, slotted wireways, or similar devices to which or by which wiring
may be secured. Provide DIN-rail mounted terminal strips for terminating all incoming
and outgoing control wiring, and power terminal blocks for incoming/outgoing power
wiring.

8. Provide metal barriers to separate compartments containing control wiring operating at
less than 50 volts from power and higher-voltage control wiring.

FACTORY FINISHES
Finish: For metal wireway and surface raceway, enclosure, or cabinet components, provide

manufacturer's standard paint applied to factory-assembled metal wireway and surface
raceways, enclosures, and cabinets before shipping.

260533 -5

Proto Specifications 12/03/2020



Slim Chickens

Cycle Date: 01/31/2020

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. General

1.

10.

Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on drawings or in this article are stricter.

Provide sizes and types of raceways as indicated on the Drawings. Sizes are based on
THWN insulated copper conductors, except where noted otherwise. Where sizes are not
shown on the Drawings or in the Specifications, size raceways in accordance with NFPA
70 requirements for the number, size and type of conductors installed. Minimum raceway
size: 1/2 inch (concealed and exposed); 1 inch (underground and under slab).

Provide all raceways, fittings, supports, and miscellaneous hardware required for a
complete electrical system as described by the Drawings and Specifications.

Install a green-insulated, equipment-grounding conductor, which is bonded to the
electrical system ground, in all raceways, with the exception of Service Entrance

raceways.

Install grounding bushings on all conduit terminations and bond to the enclosure,
equipment grounding conductor, and electrical system ground.

Install raceways concealed in walls or above suspended ceilings in finished areas. Do not
install raceways horizontally within slabs on grade.

Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved
portions of bends are not visible above the finished slab.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

Make bends and offsets so inside diameters are not reduced. Keep legs of bends in the
same plane and keep straight legs of offsets parallel, unless otherwise indicated.

Install raceways:

a. To meet the requirements of the structure and the requirements of all other Work
on the Project.

b. To clear all openings, depressions, ducts, pipes, reinforcing steel, and so on.

c. Within or passing through the concrete structure in such a manner so as not to

adversely affect the integrity of the structure. Become familiar with the
Architectural and the Structural Drawings and their requirements affecting the
raceway installation. If necessary, consult with the Architect.

d. Parallel or perpendicular to building lines or column lines.

e. In exposed structure areas install in roof structural members (do not install
conduits below bottom chord of roof joist).
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16.
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f. When concealed, with a minimum of bends in the shortest practical distance,
considering type of building construction and obstructions, unless otherwise
indicated.

Raceways Embedded in Slabs: Install in middle 1/3 of slab thickness where practical and
leave at least 2 inches of concrete cover.

a. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete

placement.

b. Space raceways laterally to prevent voids in concrete.

c. Run conduit larger than 1-inch trade size parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support.

d. Change from RNC to coated GRS or IMC before rising above the floor.

Where masonry walls are left unfinished, coordinate raceway installations with other

trades so that the raceways and boxes are concealed and the wall will have a neat and

smooth appearance.

Support raceways from structural elements of the building as required by NFPA 70,

Division 26 Section “Hangers and Supports for Electrical Systems”. Do not support

raceways by hangers used for any other systems foreign to the electrical systems; and, do

not attach to other foreign systems. Do not lay raceways on top of the ceiling system.

Provide support spacing in accordance with NFPA 70 requirements, and at a minimum in

accordance with NEMA standards. Support by the following methods:

a. Attach single raceway directly to structural steel with beam clamps.

b. Attach single raceway directly to concrete with one-hole clamps or clips and
anchors. Outdoors and wherever subject to dampness or moisture, offset raceways
from the surface by using galvanized clamps and clamp backs, to mitigate moisture
entrapment between raceways and surfaces.

c. Attach groups of raceway to structural steel with slotted support system attached
with beam clamps. Attach raceway to slotted channel with approved raceway
clamps.

d. Attach groups of raceway to concrete with cast-in-place steel slotted channel

fabricated specifically for concrete embedment. Attach raceway to steel slotted
channel with approved raceway clamps.

e. Hang plumb horizontally suspended single raceway using a threaded rod. Attach
threaded rods to concrete with anchors and to structural steel with beam clamps.
Attach raceway to threaded rod with approved raceway clamps.

f. Hang horizontally suspended groups of raceway using steel slotted support system
suspended from threaded rods. Attach threaded rods to concrete with anchors and
to structural steel with beam clamps. Attach raceway to steel slotted channel with
approved raceway clamps.

g. Support conductors in vertical raceway in accordance with NFPA 70 requirements.

h. Cross-brace suspended raceway to prevent lateral movement during seismic
activity.

i. Use pre-fabricated non-metallic spacers for parallel runs of underground or under-

slab conduits, either direct buried or encased in concrete.

Install electrically- and physically-continuous raceways between connections to outlets,
boxes, panelboards, cabinets, and other electrical equipment with a minimum possible
number of bends and not more than the equivalent of four 90-degree bends between
boxes. Make bends smooth and even, without flattening raceway or flaking the finish.

Protect all electrical Work against damage during construction. Repair all Work damaged
or moved out of line after rough-in, to meet the Architect’s approval, without additional
cost to the Owner. Cover or temporarily plug openings in boxes or raceways to keep
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raceways clean during construction. Clean all raceways prior to pulling conductors or
cables.

17.  Align and install raceway terminations true and plumb.

18.  Complete raceway installation before starting conductor installation.

19. Install a pull cord in each empty raceway that is left empty for installation of wires or
cables by other trades or under separate contracts. Use polypropylene or monofilament
plastic line with not less than 200-1b tensile strength. Leave at least 12 inches of slack at
each end of pull cord.

20. Install approved expansion/deflection fittings where raceways pass through or over
building expansion joints.

21. Route raceway through roof openings for piping and ductwork or through roof seals
approved by the Architect, the roofing contractor, or both. Obtain approval for all roof
penetrations and seal types from the Architect, Owner, roofing contractor, or all three as
required to maintain new or existing roofing warranties.

22. Install raceway sealing fittings at suitable, approved, and accessible locations and fill
them with UL-listed sealing compound. For concealed raceways, install each fitting in a
flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings at the following points:

a. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces or from building exterior to building interior.
b. Where otherwise required by NFPA 70.

23.  Stub-up Connections: Extend conduits through concrete floor for connection to
freestanding equipment. Install with an adjustable top or coupling threaded inside for
plugs set flush with finished floor. Extend conductors to equipment with EMT; FMC may
be used 6 inches above the floor. Install screwdriver-operated, threaded plugs flush with
floor for future equipment connections.

B. RMC
1. Use GRS or IMC in the following areas:
a. Where indicated.

b. Exterior applications where above grade and exposed.

c. Below grade when concrete-encased, plastic-coated, or provided with a corrosion
resistant approved mastic coating.

d. All raceways penetrating slabs on grade (use plastic-coated raceway or provide

with a corrosion resistant approved mastic coating). This shall include the 90-
degree elbow below grade and the entire vertical transition to above grade.

C. EMT
1. Use EMT in the following areas:
a. Where indicated.
b. Interior concealed locations for:
1) Branch and feeder circuits.
2) Low-voltage control, security, and fire alarm circuits
2. Do not use EMT
a. Below grade.
b. In exterior applications when exposed.

D. FMC and LFMC
1. Use FMC or LFMC:
a. For the final 24 inches of raceway to all motors, transformers, and other equipment
subject to vibration or movement.
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b. From outlet boxes (attached to building structure) to recessed light fixtures. Install
sufficient length to allow for relocating each light fixture within a 5-foot radius of

its installed location.

2. Do not use FMC or LEMC:

a. For branch circuits, homeruns or feeders.
b. In lengths exceeding 6 feet.

3. Use FMC only in dry locations; use LFMC in damp, wet, corrosive, and outdoor

locations.
E. RNC

1. Solvent-weld RNC fittings and raceway couplings per the manufacturer’s instructions
and make all connections watertight. Use solvent of the same manufacturer as the
raceway.

2. Where installed exposed outdoors or other areas subject to temperature variations, install
expansion fittings per Article 352.44 of NFPA 70, to accommodate thermal expansion in
straight runs.

3. Use RNC in the following locations:

a. Only where specifically indicated, and then only as specified below.
b. Underground, single and grouped, in lieu of GRS or IMC, when indicated.
1) Direct buried
2) Concrete-encased (use approved rigid PVC interlocking spacers, selected to
provide minimum duct spacing and cover depths indicated while supporting
ducts during concreting and backfilling; produced by the same manufacturer
as the ducts).
4. Do not use RNC:
a. Exposed indoors
b. In occupied spaces.
c. In return air plenums.
d. Where subject to physical damage.
e. Where not permitted by codes.
F. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. RMC and IMC: Use threaded rigid steel conduit fittings, unless otherwise indicated.

2. Join raceways with fittings designed and approved for that purpose and make joints tight.

3. Use insulating bushings to protect conductors at raceway terminations:

a. Where raceways are terminated with locknuts and bushings, align raceways to
enter squarely and install locknuts with dished part against box. Use two locknuts,
one inside and one outside box.

b. Where raceways are terminated with threaded hubs, screw raceways or fittings
tightly into hub so end bears against wire protection shoulder. Where chase nipples
are used, align raceways so coupling is square to box; tighten chase nipple so no
threads are exposed.

G.  Telephone and Signal/Data System Raceways, 2-Inch Trade Size and Smaller: In addition to
above requirements, install raceways in maximum lengths of 150 feet and with a maximum of
two 90-degree bends or equivalent. Separate lengths with pull or junction boxes where
necessary to comply with these requirements.

H.  Wireways

1.

Use flat head screws, clips and straps to fasten wireways to surfaces. Mount plumb and
level.
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2. Use suitable insulating bushings and inserts at connections to outlets and corner fittings.
3. Close ends of wireway and unused raceway openings.
32 BOXES
A.  General

1. Verity locations of device boxes prior to rough in.

2. Set boxes at elevations to accommodate mounting heights as specified or indicated on the
Drawings.

3. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
Adjust box locations to accommodate intended purpose.

4. Install boxes to preserve fire ratings of walls, floors, and ceilings.

5. Install flush wall-mounted boxes without damaging wall insulation or reducing its
effectiveness.

6. Support boxes independently of raceway.

7. Clean the interior of boxes to remove dust, debris, and other material. Clean exposed
surfaces and restore finish.

8. Adjust flush-mounted boxes to make front edges flush with finished wall material.

9. Provide boxes of the depth required for the service, device and the application, and with
raised covers set flush with the finished wall surface for boxes concealed in plaster
finishes. Select covers with the proper openings for the devices being installed in the
boxes. Install boxes flush unless otherwise indicated.

10.  Install outlet boxes in firewalls complying with UL requirements, with box surface area

not exceeding 16 square inches; and, when installed on opposite sides of the wall,
separate by a distance of at least 24 inches.

B. Outlet Boxes

1.

2.

a

Install all electrical devices, such as plug receptacles, lamp receptacles, light switches,
and light fixtures in or on outlet boxes.

Locations of outlets on Drawings are approximate; and, except where dimensions are
shown, determine exact dimensions for locations of outlets from plans, details, sections,
or elevations on Drawings, or as directed by Architect. Locate outlets generally from
column centers and finish wall lines or to centers or joints of wall or ceiling panels.
Locate outlet boxes so they are not placed back-to-back in the same wall, and in metal
stud walls, so they are separated by at least one stud space, to limit sound transmission
from room to room. Install outlet boxes in accessible locations and do not install outlets
above ducts or behind furring.

Install extension and plaster rings as required by NFPA 70.

Carefully set outlet boxes concealed in non-plastered block walls so as to line up with
wall joints. Coordinate the box and raceway installation with the wall construction as
required for a flush and neat appearing installation. Outlet box extensions may be used
where necessary.

Do not exceed allowable fill per NFPA 70.

Where multiple devices are shown grouped together, gang mount with a common cover
plate.

C. Junction and Pull Boxes

1.
2.

Install junction and pull boxes above accessible ceilings and in unfinished areas.
Provide boxes set flush in painted walls or ceilings with primer coated cover.
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3. Where junction and pull boxes are installed above an inaccessible ceiling, locate so as to
be easily accessible from a ceiling access panel.

4. Only one (1) pull trough may be installed in the store. That trough may only be installed
directly above the panelboards. All other boxes to contain a maximum of 16 conductors.

5. Boxes for exterior use shall be:
a. PVC with a UV-stabilized PVC cover sealed and gasketed watertight.

b. Cast aluminum with a cast aluminum cover sealed and gasketed watertight.

c. Cast iron with cast iron cover sealed and gasketed watertight in vehicular traffic
areas. Provide box and cover UL listed for use in vehicular traffic areas.

d. Install buried boxes so that box covers are flush with grade, unless indicated
otherwise.

Floor Boxes

1. Use cast or non-metallic floor boxes for installations in slab on grade. Unless otherwise
indicated, formed steel boxes are acceptable for slabs above grade.

2. Set metal floor boxes level and flush with finished floor surface.

3. Set non-metallic floor boxes level. Trim after installation to fit flush with finished floor
surface.

Cabinets and Enclosures

1. Unless otherwise indicated on the Drawings, provide NEMA 1 construction for indoor,
dry locations; NEMA 12 for indoor, damp and dusty locations; NEMA 3R for outdoor
locations.

2. Install flush mounted in the wall in finished spaces, with the top 78 inches above finished
floor. The front shall be approximately 3/4-inch larger than the box all around.

3. Install surface mounted in unfinished spaces, with the top 78 inches above finished floor.
The front shall be the same height and width as the box.

4, Electrically ground all metallic cabinets and enclosures. Where wiring to cabinet or

enclosure includes a grounding conductor, provide a grounding lug in the interior of the
cabinet or enclosure. Cabinets and enclosures specified in this Section are intended to
house miscellaneous electrical components assembled in a custom arrangement, such as
contactors and relays.

5. All components that are specified or indicated for assembly in cabinets and enclosures
shall each be individually UL listed and labeled. Arrange wiring so that it can be readily
identified. Support wiring no less than every 3 inches. Install gauges, meters, pilot lights
and controls on the face of the door.

6. Do not provide cabinets and enclosures smaller than the sizes indicated. Where sizes and
types are not indicated, provide cabinets and enclosures of the size, type and classes
appropriate for the use and location per the guidelines of the NEC. Provide all items
complete with covers and accessories required for the intended use.

INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NFPA 70 limitations for types of
raceways allowed in specific occupancies and number of floors except where otherwise

restricted in this article.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.
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C.  Complete raceway installation before starting conductor installation.

D.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

G.  Support conduit within 12 inches of enclosures to which attached.

H.  Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

L Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

K.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

N.  Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

O.  Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

p. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

Q. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured to
center of box unless otherwise indicated.

R.  Locate boxes so that cover or plate will not span different building finishes.

S. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.
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T.  Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

34 INSTALLATION OF UNDERGROUND CONDUIT
A.  Direct-Buried Conduit:
1. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and
support of pipes and conduit. Shape subgrade to provide continuous support for bells,

joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove
projecting stones and sharp objects along trench subgrade.

2. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.
3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end

of conduit run, leaving conduit at end of run free to move with expansion and contraction
as temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12
inches of finished grade, make final conduit connection at end of run and complete
backfilling with normal compaction."

4. Initial Backfill: Place and compact initial backfill of subbase material, free of particles
larger than 1/2 inch in any dimension, to a height of 12 inches (300 mm) over the pipe or
conduit.

5. Carefully compact initial backfill under pipe haunches and compact evenly up on both

sides and along the full length of piping or conduit to avoid damage or displacement of
piping or conduit. Coordinate backfilling with utilities testing.
6. Final Backfill: Place and compact final backfill of satisfactory soil to final subgrade
elevation.
7. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through floor.
a. For stub-ups at equipment mounted on outdoor concrete bases and where conduits
penetrate building foundations, extend steel conduit horizontally a minimum of
60 inches from edge of foundation or equipment base. Install insulated grounding
bushings on terminations at equipment.
8. Underground Warning Tape: Comply with requirements in Section 260553
"Identification for Electrical Systems."

3.5 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping."

3.6 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
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2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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