SECTION 16110
RACEWAY
PART 1 -  GENERAL

1.01 RELATED DOCUMENTS

A. Drawings
B. General provisions of the Contract, including General and Supplementary Conditions
C. Division 01 Specification Sections

1.02 SUMMARY

D. The work of this section consists of providing labor, material, tools, appliances and miscellaneous accessories with the raceways indicated by drawings and schedules.
E. Types of raceways in this section include the following:
1. Underground plastic utilities duct.
2. Rigid Metal conduit (RMC)

3. Rigid nonmetallic conduit

4. Surface metal raceways

PART 2 -  PRODUCTS

2.01 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Rigid Steel and Intermediate Metal Conduit:

a. Allied Tube & Conduit; a Tyco International Ltd. Co.

b. Jones & Laughlin Steel Corp.

c. Republic Steel Corp.

d. Triangle PWC, Inc.

e. Youngstown sheet & Tube

2. Rigid Nonmetallic:

a. Amoco Chemical Corp.

b. Anaconda Metal House

c. Carlon

d. Triangle PWC, Inc.

3. Raceway Fittings:

a. Crouse Hinds

b. Appleton Electric Co.

c. Cantex

d. Carlon

2.02
METAL CONDUIT AND TUBING

A.
Provide metal conduit, tubing and fittings of types, grades, sizes and weights (wall thicknesses) for each service indicated.  Where types and grades are not indicated, provide proper selection determined by installer to fulfill wiring requirements, and comply with applicable portions of NEC for raceways.
B. Metal Conduit/Fittings:

1. Rigid Steel Conduit:  Provide zinc coated, threaded type conforming to FS WW-C-581, ANSI C80.1 and UL 6.
2. Rigid Metal Conduit Fittings:  Case malleable iron, galvanized, conforming to FS W-F-408.

a. Use Type 1 fittings for raintight connections.

b. Use Type 2 fittings for concrete tight connections.

c. Use Type 3 fittings for other miscellaneous connections.

2.03
NON METALLIC CONDUIT AND TUBING

A.
Non-metallic Conduit:  Rigid PVC Schedule NEMA Stds Pub No. TC-2.

B.
PVC Conduit Fittings: NEMA Stds Pub No TC-3.

C. PVC Utilities Ducts:  Provide nonmetallic ducts of types, sizes and weights (wall thicknesses) for each service indicated.  Where types and grades are not indicated, provide proper selection determined by installer to fulfill wiring requirements, and comply with applicable portions of NEC for raceways.
D. PVC Utilities Duct Fittings:  ANSI NEMA TC 9, match to duct type and material.

2.04
CONDUIT, TUBING AND DUCT ACCESSORIES

A.
Provide conduit, tubing and duct accessories of types, size and materials, complying with manufacturer’s published product information, which match conduit, tubing and ducts.

PART 3 -  EXECUTION

3.01 INSPECTION

A. Examine areas and conditions under which raceways are to be installed, and substrate which will support raceways.  Coordinate with other divisions to correct conditions detrimental to proper completion of the work.

3.02
INSTALLATION OF RACEWAY
A.
Install raceways as indicated; in accordance with manufacturers written installation instruction, and in compliance with NEC and NECA’s “Standards for Installation.”  Install units plumb and level, and maintain manufacturer’s recommended clearances.
B. Coordinate with other work including underground plumbing and structure necessary to interface installation of electrical raceways and components with other work.

C. Mechanically fasten together metal conduits, enclosures, and raceways for conductors to form continuous electrical conductor.  Connect to electrical boxes, fittings and cabinets to provide electrical continuity and firm mechanical assembly.

D. Avoid use of dissimilar metals throughout system to eliminate possibility of electrolysis.  Where dissimilar metals are in contact, coat surfaces with corrosion inhibiting compound before assembling.
E. Install miscellaneous fittings such as reducers, chase nipples, 3-piece unions, split couplings, and plugs that have been specifically designed and manufactured for their particular applications.  Install standard expansion fittings in raceways every 200’ linear run or wherever structural expansion joints are crossed, whatever is less.

F. Use roughing-in dimensions of electrically operated unit furnished by supplier.
Set conduit and boxes for connection to units only after receiving review of dimensions and after checking location with other trades.

3.03
INSTALLATION OF CONDUITS
1. All exterior conduit run underground shall be PVC Schedule 40.  All underground PVC conduit shall be encased in concrete envelope of 3” minimum thickness on all sides, unless the entire run is located under the building slab.  When concrete envelop is specified on Drawings the intent is that the concrete envelope is continuous throughout.  Hand concrete envelope from slab with reinforcing rod.  Where PVC is used below slab all final “turn up” elbows shall be made with Schedule 80 nonmetallic rigid conduit, properly adapted to the PVC Schedule 40 conduit.

2. All interior conduit run in slab shall be PVC Schedule 40.  Concealed in the deck slab walls.  Where PVC is turned out of the slab, elbows shall be made with Schedule 80 nonmetallic rigid conduit, properly adapted to the PVC Schedule 40 conduit.

3. Conduits indoors in dry locations shall be electrical metallic tubing, unless otherwise noted.  Use flexible cable whips for final connections to light fixtures and to any vibrating equipment.  Conduits outdoors in wet and damp locations shall be galvanized rigid steel conduit with raintight threaded fittings.

4. Methods of installation:

a. Cut conduit straight, properly ream, and cut threads for heavy wall conduit deep and clean.

b. Field-bend conduit with benders designed for purpose so as not to distort nor very internal diameter.

c. Size conduits to meet NEC, except no conduit smaller than ¾ inch shall be embedded in concrete.

d. Fasten conduit terminations in sheet metal enclosures by 2 locknuts, and terminate with bushing.  Install locknuts inside and outside enclosure.

e. Keep conduits a minimum distance of 6” from parallel runs of hot water pipes or other sources of heat.

f. Install conduits as not to damage or run through structural members.
g. Test every conduit run installed, with ball mandrel.  Clear any conduit which rejects ball mandrel.  Pay costs involved for restoration for restoration of conduit and surrounding surfaces to original conditions.

h. Provide nylon pull cord in every conduit installed.

i. Provide permanent plastic tags at each end of each embedded conduit run stating what the conduit is serving and where it is served from including the location.

j. Label all unction boxes (larger the 6” x 6”), pull boxes, wireways with engraved plastic nameplates.

k. Run all underground conduit under the slab in the dirt and hung from the slab except for the miscellaneous ¾ inch conduit circuit which may be run in the slab is the below stated conditions are met.  The depth shall vary as required to avoid underground plumbing.  Run in slab when turning up.  Hang conduit to slab with stainless steel rods loped around conduit with stainless steel washer to keep loop closed on one end; the other end is to have a 90 degree bend set into slab or looped around reinforcing rods.  Use ¼” diameter rod for conduit up to 2” C., 3/8” diameter for conduit 2 ½” or greater in diameter.  Space supports no greater than 4’ apart, or as required by the National Electrical Code and local codes.

l. Install underground conduit minimum of 24” below finished grade.  Use long sweep elbows only.

m. Conduits in Concrete Slabs:

a. Place conduits between bottom reinforcing steel and top reinforcing steel.

b. Place conduits either parallel, or at 90 degrees, to main reinforcing steel.

c. Separate conduits by not less than diameter of largest conduit to ensure proper concrete bond.

d. Conduits crossing in slab are not allowed.

e. Maximum embedded conduit diameter is 1” diameter.  All conduit installation work in slab to be coordinated with Division 1 to ensure this criteria is met.  Any adjustments to accommodate the work is the responsibility of the Contractor.
f. Conduit shall have a minimum concrete cover of ¾”.

n. Exposed Conduit:

a. Install exposed conduits and extensions from concealed conduit systems neatly, parallel with, or at right angles to walls of buildings.

o. Additional PVC Conduit Requirements:

a. Make solvent cemented joints in accordance with recommendations of manufacturer.

b. Install PVC conduits in accordance with NEC and in compliance with local utility practices.

p. Conduit Fittings:

a. Construct locknuts to securing conduit to metal enclosure with sharp edge for digging into metal, and ridged outside circumference for proper fastening.

b. Bushings for terminating conduits smaller than 1-1/4” are to have flared bottom and ribbed sides, with smooth upper edges to prevent injury to cable insulation.

c. Install insulated type bushings for terminating conduits 1 ¼” and larger.

q. Provide complete shop drawings showing the routing of each conduit run either “in” or “under” each slab.  This shop drawing is to be completed by the contractor and reviewed by the architect prior to pouring of each slab.

END OF SECTION
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