SECTION 260533

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 STIPULATIONS
A. The Specifications sections, “General Conditions of the Construction Contract”,
“Special Conditions” and “Division 1 — General Requirements” form a part of this

section by this reference thereto and shall have the same force and effect as if printed
herewith in full.

1.2 SUMMARY
A.  Section Includes:
1. Metal conduits, tubing, and fittings.
2. Metal wireways and auxiliary gutters.
3. Boxes, enclosures, and cabinets.
B. Related Requirements:
1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for
exterior ductbanks, manholes, and underground utility construction.
1.3 DEFINITIONS
A.  GRC: Galvanized rigid steel conduit.

B. EMT: Electrical Metallic Tubing.

1.4 SUBMITTALS

A. Product Data: For raceways, wireways and fittings, hinged-cover enclosures, and
cabinets.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Allied Tube and Conduit

B. ABB
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C. 0OZ/Gedney

D. Professional Approved Equal

E. 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.

EMT: Comply with ANSI C80.3 and UL 797.

I e m

FMC: Comply with UL 1; zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
J. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and
NFPA 70.
2. Fittings for EMT:

a. Material: Steel.
b. Type: compression.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651,
rated for environmental conditions where installed, and including flexible external
bonding jumper.

K.  Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having

jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

2.2 METAL WIREWAYS AND AUXILIARY GUTTERS

A. B-Line
B. ABB
C. Hoffman
D. SquareD
E. Professional Approved Equal
F.  Description: Sheet metal, complying with UL 870 and NEMA 250, Type 3R 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.
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G. 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.

H.  Wireway Covers: Hinged and Flanged-and-gasketed type unless otherwise indicated.

l. Finish: Manufacturer's standard enamel finish.

2.3 BOXES, ENCLOSURES, AND CABINETS
B-Line

ABB

Hoffman

Square D

m o o ®w »

Professional Approved Equal

n

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

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

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

l. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing
50 Ib (23 kg). Outlet boxes designed for attachment of luminaires weighing more than
50 Ib (23 kg) shall be listed and marked for the maximum allowable weight.

J. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

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

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

M.  Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
N.  Gangable boxes are prohibited.

O. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R with
continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.
2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
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P. Cabinets:

1.

arown

NEMA 250, Type 3R 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.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:

PO~

5.

Exposed Conduit: GRC.

Concealed Conduit, Aboveground: GRC.

Underground Conduit: RNC, Type EPC-40-PVC concrete encased.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B.  Indoors: Apply raceway products as specified below unless otherwise indicated:

1.
2.
3

NS

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: GRC. Raceway locations
include the following:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling
units.

C. Mechanical rooms.

d. Garage roadway entrances.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use
LFMC in damp or wet locations.

Damp or Wet Locations: GRC.

Boxes and Enclosures: use NEMA 250, Type 3R stainless steel in all damp or
wet locations.

C. Minimum Raceway Size: 3/4-inch trade size.

D. 5KV cable runs shall be install in GRC only.

E. Raceway Fittings: Compatible with raceways and suitable for use and location.
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1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings
unless otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating
after installing conduits and fittings. Use sealant recommended by fitting
manufacturer and apply in thickness and number of coats recommended by
manufacturer.

3. EMT: Use compression fittings. Comply with NEMA FB 2.10.

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

G. Install surface raceways only where indicated on Drawings.

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49
deg C).

3.2 INSTALLATION

A.  Comply with NECA 1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NECA 102 for
aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in

specific occupancies and number of floors.

B. 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.

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. Install no more than the equivalent of three 90-degree bends in any conduit run except
for control wiring conduits, for which fewer bends are allowed. Support within 12 inches

of changes in direction.

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

H.  Support conduit within 12 inches of enclosures to which attached.
l. Raceways Embedded in Slabs:
1. 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. Secure raceways to reinforcement at maximum 10-foot intervals.
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2.  Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by
Architect for each specific location.

J.  Stub-ups to Above Recessed Ceilings:

1. Use EMT or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in
hubs or in an enclosure.

K. 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.

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

N. 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 (35mm) trade size
and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and larger
conduits terminated with locknuts. Install insulated throat metal grounding bushings on
service conduits.

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

P. 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.

Q. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and
larger, use roll cutter or a guide to make cut straight and perpendicular to the length.

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of
slack at each end of pull wire. Cap underground raceways designated as spare above
grade alongside raceways in use.

S.  Surface Raceways:

1. Install surface raceway with a minimum 2-inch radius control at bend points.
Secure surface raceway with screws or other anchor-type devices at intervals not
exceeding 48 inches and with no less than two supports per straight raceway
section. Support surface raceway according to manufacturer's written
instructions. Tape and glue are not acceptable support methods.
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BB.

CC.

DD.

EE.

Install raceway sealing fittings at accessible locations according to NFPA 70 and fill
them with 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 according to NFPA 70.

Install devices to seal raceway interiors at accessible locations. Locate seals so no
fittings or boxes are between the seal and the following changes of environments. Seal
the interior of all raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.

2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

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

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches
(1830 mm) of flexible conduit for [recessed and semirecessed luminaires, equipment
subject to vibration, noise transmission, or movement; and for transformers and
motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical
damage.

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.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masonry block and install box flush with surface of wall. Prepare block surfaces to
provide a flat surface for a raintight connection between box and cover plate or
supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls, so they are not in the
same vertical channel.

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

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.

Fasten junction and pull boxes to or support from building structure. Do not support
boxes by conduits.

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

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor
surface.
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3.3 INSTALLATION OF UNDERGROUND CONDUIT
A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6
inches (150 mm) in nominal diameter.
Install backfill as specified in Section 312000 "Earth Moving."
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 (300 mm) of finished grade, make final
conduit connection at end of run and complete backfilling with normal compaction
as specified in Section 312000 "Earth Moving."

4. Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through floor unless otherwise indicated. Encase elbows for
stub-up ducts throughout length of elbow.

5. Install manufactured rigid steel conduit for stubs into junction boxes at building
entrances through wall.

wnN

a. Couple steel conduits to ducts with adapters designed for this purpose and
encase coupling with 3 inches (75 mm) of concrete for a minimum of 12
inches (300 mm) on each side of the coupling.

b. For stub-ups where conduits penetrate building foundations, extend steel
conduit horizontally a minimum of 60 inches (1500 mm) from edge of
foundation. Install insulated grounding bushings on terminations at
equipment.

6. Underground Warning Tape: Comply with requirements in Section 260553

"ldentification for Electrical Systems."

3.4 FIRESTOPPING
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping."
3.5 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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