SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Metal Conduit.

B. Flexible Metal Conduit.

C. Non-metallic Liquidtight Flexible Conduit.

D. Liquidtight Flexible Metal Conduit.

E. Electrical Metallic Tubing.

F. Nonmetallic Conduit.

G. Flexible Nonmetallic Conduit.

H. Fittings and Conduit Bodies.

I. Pull Line.

1.2 REFERENCES

A. ANSI C80.1 – Rigid Steel Conduit, Zinc Coated.

B. ANSI C80.3 – Electrical Metallic Tubing, Zinc Coated.

C. ANSI/NEMA FB 1 – Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.

D. NECA 1-2000 "Good Workmanship in Electrical Contracting."

E. NEMA RN 1 – Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit.

F. NEMA TC 2 – Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80).

G. NEMA TC 8 – Extra-strength PVC Plastic Utilities Duct for Underground Installation.

H. NEMA TC 9 – Fittings for ABS and PVC Plastic Utilities Duct for Underground Installation.

I. NEMA TC 13 – Electrical Nonmetallic Tubing (ENT).

1.3 PROJECT RECORD DOCUMENTS

A. Submit under provisions of applicable section of Division 01 – General Requirements.

B. Dimension location of feeder conduits to permanent above ground structure or to column lines.

1.4 QUALITY ASSURANCE

A. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose specified and shown.

PART 2 - PRODUCTS

2.1 CONDUIT REQUIREMENTS

A. Underground Installations:

1. Outside Building Foundation: Use encased burial duct and Schedule 40 PVC in concrete encasement; use PVC-coated rigid steel conduit and Schedule 40 PVC for direct burial.

2. Under Slab on Grade: Use Schedule 40 PVC and PVC-coated rigid steel conduit.

3. Use PVC-coated metal conduit for bends greater than 30 degrees in conduits 1-inch trade size and larger, except where not allowed by the serving utility company.

B. Exposed Wet Locations: Use rigid steel and intermediate metal conduit.

C. In Slab On or Above Grade:

1. Use electrical metallic tubing.

2. Maximum Size Conduit in Slab: 3/4-inch in 4-inch slabs; 1/2-inch in 2-1/2-inch slabs.

D. Exposed Dry and Damp Locations: Use rigid steel, intermediate metal conduit below switch height and electrical metallic tubing above switch height, except that electrical metallic tubing may be used below switch height in designated equipment rooms and closets, utility chases, and similar locations.

E. Concealed Locations:

1. Furred, Elevated Underfloor, Ceiling Spaces, and Stud and Masonry Walls: Use electrical metallic tubing.

2. Concrete Walls: Use electrical metallic tubing, and Schedule 40 PVC, and electrical non-metallic tubing.

3. Connections to Lighting Fixtures in Accessible Ceilings: Use flexible conduit.

F. Equipment Connections:

1. Damp and Wet Locations and For Connections to Air-Handling Equipment in Dry Locations: Use liquid-tight flexible conduit.

2. Equipment for Dry Systems in Dry Locations: Use flexible conduit. 

2.2 METAL CONDUIT

A. Rigid Steel Conduit: ANSI C80.1; threaded, hot-dipped galvanized including threads, with protective coating on inside and outside.

B. Intermediate Metal Conduit (IMC): Threaded, zinc-coated rigid steel.

C. Fittings and Conduit Bodies:

1. ANSI/NEMA FB1.

2. Rigid Steel Conduit and IMC: Use threaded steel or malleable iron fittings.

3. Rigid Aluminum Conduit: Threaded, copper-free aluminum alloy.

2.3 PVC COATED METAL CONDUIT

A. Description: NEMA RN 1, rigid steel conduit with external PVC coating, 40 mil thick.

B. Fittings and Conduit Bodies: ANSI/NEMA FB 1; steel fittings with external PVC coating and overlapping PVC sleeves to match conduit.

2.4 FLEXIBLE METAL CONDUIT

A. Description: Zinc-coated, interlocked steel construction.

B. Fittings: ANSI/NEMA FB 1; steel or malleable iron clamp or squeeze type, or pressure cast screw-in type. Do not use die-cast, set-screw, or sheet metal screw-in type.

2.5 LIQUIDTIGHT FLEXIBLE METAL CONDUIT

A. Description: Galvanized interlocked steel construction with PVC jacket.

B. Fittings: ANSI/NEMA FB 1; steel or malleable iron, watertight type.

2.6 NON-METALLIC LIQUIDTIGHT FLEXIBLE CONDUIT

A. Description: Smooth black PVC, non-metallic type "B" liquid-tight conduit. Equal to Thomas & Betts "XtraFlex" LTC series conduit.

B. Fittings: ANSI/NEMA FB 1; Watertight, industrial non-metallic fittings equal to Thomas & Betts "Bullet" LTP series fittings.

2.7 ELECTRICAL METALLIC TUBING (EMT)

A. Description: ANSI C80.3; zinc-coated tubing with protective enamel coating on inside.

B. Fittings and Conduit Bodies:

1. ANSI/NEMA FB 1.

2. Concrete-tight steel or malleable iron, or pressure-cast body with steel or malleable iron nuts.

C. Use compression type for 2 inch trade size and smaller, use compression or set-screw type for 2-1/2 inch trade size and larger.

2.8 NONMETALLIC CONDUIT

A. Schedule 40 PVC: NEMA TC 2.

B. Encased Burial Duct: NEMA TC 8; EB Thickwall.

C. Fittings:

1. NEMA TC 9 for EB duct.

2.9 PULL LINE

A. 1/8-inch diameter braided yellow polypropylene.

2.10 DUCT SEALING COMPOUND

A. Manufacturers:

1. Blackburn.

2. Ilsco.

3. O-Z/Gedney.

B. Description: Pliable, non-hardening, paintable, service temperature to -40 degrees F.

2.11 ROOF FLASHING OF CONDUITS

A. Manufacturers:

1. Stoneman, Model Stormtite 1300-5 or equal.

B. Flashing: 4-pound seamless lead flashing assembly, reinforced conical boot and counterflashed with a hooded cast iron counterflashing, neck sealed with Permaseal waterproofing compound, counterflashing secured with vandal proof set screws, epoxy fill annular space, round skirt at 10-inch width.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install conduit in accordance with NECA "Good Workmanship in Electrical Contracting."

B. Do not combine individual homeruns into common conduit.

C. Handle and install nonmetallic conduit in accordance with manufacturer's instructions.

D. Conduit Supports:

1. Arrange supports to prevent misalignment during wiring installation.

2. Support individual conduits using coated steel or malleable iron straps, pre-formed steel supports, lay-in adjustable hangers, clevis hangers, and split hangers. Group related conduits in exposed and accessible locations. Support using conduit rack. Construct rack using steel channel.

3. Fasten conduit supports to building structure and surfaces under provisions of Section 16190.

4. Do not support conduit with wire or perforated pipe straps. Remove wire used for temporary supports

5. Do not attach conduit to ceiling support wires.

E. Arrange conduit to maintain headroom and present neat appearance.

F. Conduit Routing:

1. Route exposed conduit and conduit installed above accessible ceilings parallel and perpendicular to walls.

2. Route conduit in and under slab from point-to-point.

3. Route conduits to clear access openings.

G. Make transition from non-metallic conduit under slab to metallic conduit entirely within slab.

H. Maintain adequate clearance between conduit and piping.

I. Maintain 12-inch clearance between conduit and surfaces with temperatures exceeding 104 degrees F (40 degrees C).

J. Cut conduit square using saw or pipecutter; de-burr cut ends.

K. Bring conduit to shoulder of fittings; fasten securely using tools.

L. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for 20 minutes, minimum.

M. Use conduit hubs to fasten conduit to cast boxes.

N. Bends:

1. Install no more than equivalent of 4 90-degree bends between boxes. Use conduit bodies to make sharp changes in direction, as around beams. 

2. PVC Coated Metal Conduit: Use factory made 90- and 45-degree bends. Where field bends are required, use standard bender of next larger size, and protect section of conduit to be bent with Kraft paper wrap.

3. Non-metallic Conduit: Use factory made 90- and 45-degree bends. Where field bends are required, use electric heat box or hot air blower designed specifically for bending PVC conduit.

4. Metal Conduit Larger than 2-inch Trade Size: Use factory elbows or fabricate bends with hydraulic one-shot bender.

O. Provide suitable fittings to accommodate expansion and deflection where conduit crosses seismic, control and expansion joints.

P. Provide pull line in each empty conduit except sleeves and nipples. Leave 8 inches of slack at each outlet. Identify pull line under provisions of Section 26 05 53.

Q. Use suitable caps to protect installed conduit against entrance of dirt and moisture.

R. Ground  and bond conduit under provisions of Section 26 05 26.

S. Identify conduit under provisions of Section 26 05 53.

T. Provide insulated equipment ground conductor in flexible conduit.

U. Make conduit penetrations of exterior concrete or masonry walls below grade and of floor slabs on fill below grade, watertight.

V. Seal underground conduits terminating inside building below grade after installation of conductors; install plugs or caps in such spare (unused) conduits.

W. Provide chromium-plated escutcheons on each exposed conduit-penetrating floor, wall, or ceiling in finished spaces.

X. Place conduits in concrete slabs only as directed by Architect.

Y. Termination of Conduit Stubs:

1. Underground and Flush with Finish Floor: Use coupling and threaded plug.

2. Above Floor: Use conduit bushing.

3. Signal Systems: Use conduit bushing.

3.2 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials and methods under the provisions of Section 07 84 00.

B. Route conduit through roof openings for piping and ductwork or through suitable roof jack with pitch pocket. Coordinate location with roofing installation specified under applicable section of Division 07.

C. Route conduit through roof openings for piping and ductwork or through roof flashing with pitch pocket as specified in this Section.
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