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SECTION 16130 - RACEWAYS AND BOXES

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

B. See Division 2 Section "Underground Ducts and Utility Structures" for exterior ductbanks, manholes, and underground utility construction.

C. See Division 7 Section "Through-Penetration Firestop Systems" for firestopping materials and installation at penetrations through walls, ceilings, and other fire-rated elements.

D. See Division 16 Section "Basic Electrical Materials and Methods" for supports, anchors, and identification products.

E. See Division 16 Section "Seismic Controls for Electrical Work" for seismic restraints and bracing of raceways, boxes, enclosures, and cabinets.

F. See Division 16 Section "Wiring Devices" for devices installed in boxes and for floor-box service fittings.

1.2 SUBMITTALS

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

Delete below except for custom enclosures.

B. Shop Drawings:  Show fabrication and installation details of components for raceways, fittings, boxes, enclosures, and cabinets.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. Comply with NFPA 70.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

Coordinate subparagraphs retained below with subparagraph titles retained in other Part 2 articles.  Refer to Division 1 Section "Product Requirements."

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.

2.2 METAL CONDUIT AND TUBING

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. AFC Cable Systems, Inc.

2. Alflex Inc.

3. Anamet Electrical, Inc.; Anaconda Metal Hose.

4. Electri-Flex Co.

5. Grinnell Co./Tyco International; Allied Tube and Conduit Div.

6. LTV Steel Tubular Products Company.

7. Manhattan/CDT/Cole-Flex.

8. O-Z Gedney; Unit of General Signal.

9. Wheatland Tube Co.

10. <Insert manufacturer.>

B. Rigid Steel Conduit:  ANSI C80.1.

Delete first paragraph below unless required for corrosion resistance, power distribution at frequencies above 60 Hz, or other special needs.

C. Aluminum Rigid Conduit:  ANSI C80.5.

D. IMC:  ANSI C80.6.

E. EMT and Fittings:  ANSI C80.3.

1. Fittings:  [Set-screw] [Set-screw or compression] [Compression] type.

In first paragraph below, zinc-coated steel type is most frequently used.  Delete paragraph to allow Contractor to choose appropriate material.

F. FMC:  [Aluminum] [Zinc-coated steel].

G. LFMC:  Flexible steel conduit with PVC jacket.

H. Fittings:  NEMA FB 1; compatible with conduit and tubing materials.

2.3 NONMETALLIC CONDUIT AND TUBING

Retain "Available" in paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. American International.

2. Anamet Electrical, Inc.; Anaconda Metal Hose.

3. Arnco Corp.

4. Cantex Inc.

5. Certainteed Corp.; Pipe & Plastics Group.

6. Condux International.

7. ElecSYS, Inc.

8. Electri-Flex Co.

9. Lamson & Sessions; Carlon Electrical Products.

10. Manhattan/CDT/Cole-Flex.

11. RACO; Division of Hubbell, Inc.

12. Spiralduct, Inc./AFC Cable Systems, Inc.

13. Thomas & Betts Corporation.

14. <Insert manufacturer.>

Delete any product from four paragraphs below if not required.  See Evaluations for types of nonmetallic conduit.

B. ENT:  NEMA TC 13.

C. RNC:  NEMA TC 2, Schedule 40 and Schedule 80 PVC.

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

E. LFNC:  UL 1660.

2.4 METAL WIREWAYS

Retain "Available" in paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Hoffman.

2. Square D.

3. <Insert manufacturer.>

B. Material and Construction:  Sheet metal sized and shaped as indicated, NEMA  [1] [3R].

C. Fittings and Accessories:  Include 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. Select features, unless otherwise indicated, as required to complete wiring system and to comply with NFPA 70.

Select one of four options in first paragraph below.

E. Wireway Covers:  [Hinged type] [Screw-cover type] [Flanged-and-gasketed type] [As indicated].

F. Finish:  Manufacturer's standard enamel finish.

2.5 NONMETALLIC WIREWAYS

Retain "Available" in paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Hoffman.

2. Lamson & Sessions; Carlon Electrical Products.

3. <Insert manufacturer.>

Select paragraph above or first paragraph below.

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.

C. Fittings and Accessories:  Include 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. Select features, unless otherwise indicated, as required to complete wiring system and to comply with NFPA 70.

2.6 SURFACE RACEWAYS

Insert requirements for finish-coat paint color, if applicable, in paragraph below.

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Finish with manufacturer's standard prime coating [and] <Insert requirement>.

Retain "Available" in subparagraph below for nonproprietary and delete "Available" for semiproprietary specifications.

1. [Available ]Manufacturers:

a. Airey-Thompson Sentinel Lighting; Wiremold Company (The).

b. Thomas & Betts Corporation.

c. Walker Systems, Inc.; Wiremold Company (The).

d. Wiremold Company (The); Electrical Sales Division.

e. <Insert manufacturer.>

Select standard or optional color in paragraph below.

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC compound with matte texture and [manufacturer's standard] <Insert optional color> color.

Retain "Available" in subparagraph below for nonproprietary and delete "Available" for semiproprietary specifications.

1. [Available ]Manufacturers:

a. Butler Manufacturing Co.; Walker Division.

b. Enduro Composite Systems.

c. Hubbell, Inc.; Wiring Device Division.

d. Lamson & Sessions; Carlon Electrical Products.

e. Panduit Corp.

f. Walker Systems, Inc.; Wiremold Company (The).

g. Wiremold Company (The); Electrical Sales Division.

h. <Insert manufacturer.>

C. Types, sizes, and channels as indicated and required for each application, with fittings that match and mate with raceways.

2.7 BOXES, ENCLOSURES, AND CABINETS

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.

2. Emerson/General Signal; Appleton Electric Company.

3. Erickson Electrical Equipment Co.

4. Hoffman.

5. Hubbell, Inc.; Killark Electric Manufacturing Co.

6. O-Z/Gedney; Unit of General Signal.

7. RACO; Division of Hubbell, Inc.

8. Robroy Industries, Inc.; Enclosure Division.

9. Scott Fetzer Co.; Adalet-PLM Division.

10. Spring City Electrical Manufacturing Co.

11. Thomas & Betts Corporation.

12. Walker Systems, Inc.; Wiremold Company (The).

13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

14. <Insert manufacturer.>

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

Revise paragraph below.  Aluminum is also available and suitable for use with steel raceways.

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover.

Revise paragraph below to specify type of plastic material if required.

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.

See Editing Instruction No. 2 in the Evaluations for discussion of floor boxes.

E. Floor Boxes:  Cast metal, fully adjustable, rectangular.

Select paragraph above or first paragraph below.

F. Floor Boxes:  Nonmetallic, nonadjustable, round.

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

Revise first paragraph below to allow galvanized cast iron if required.

H. Cast-Metal Pull and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.

I. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous hinge cover and flush latch.

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

2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

J. Cabinets:  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.  Key latch to match panelboards.  Include metal barriers to separate wiring of different systems and voltage and include accessory feet where required for freestanding equipment.

2.8 FACTORY FINISHES

Specify field-painting requirements in Division 9 Section "Painting."  Verify compatibility of factory finishes with field-applied coats.  Indicate in two paragraphs below which components are to be field painted.

A. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's standard prime-coat finish ready for field painting.

Edit below to include custom colors.  Coordinate custom-color requirements with sample submittal requirements.

B. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's standard <Insert color> paint applied to factory-assembled surface raceways, enclosures, and cabinets before shipping.

PART 3 -  EXECUTION

3.1 RACEWAY APPLICATION

Use a comprehensive wiring method schedule on Drawings or retain this Article to specify where various raceway types are to be installed.  Coordinate with Division 16 Section "Conductors and Cables."  Do not duplicate information on Drawings, in NFPA 70, or in other Division 16 Sections.  List exceptions to stated requirements.  Check code to avoid specifying uses not permitted.

Coordinate first paragraph and subparagraphs below with Division 2 Section "Underground Ducts and Utility Structures."

A. Outdoors:

1. Exposed:  Rigid steel or IMC.

2. Concealed:  Rigid steel or IMC.

3. Underground, Single Run:  RNC.

4. Underground, Grouped:  RNC.

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

6. Boxes and Enclosures:  NEMA 250, Type  [3R] [4].

B. Indoors:

Select among options in subparagraphs below.

1. Exposed:  [EMT] [or] [RNC].

2. Concealed:  [EMT] [ENT] [or] [RNC].

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

4. Damp or Wet Locations:  Rigid steel conduit.

5. Boxes and Enclosures:  NEMA 250, Type 1, except as follows:

a. Damp or Wet Locations:  NEMA 250, Type 4, [stainless steel] [nonmetallic].

Select from options in first paragraph below.

C. Minimum Raceway Size:  [1/2-inch trade size (DN 16)] [3/4-inch trade size (DN 21)].

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use with that material.  Patch all nicks and scrapes in PVC coating after installing conduits.

Delete first paragraph below if no high-frequency installation.

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

F. Do not install aluminum conduits embedded in or in contact with concrete.

3.2 INSTALLATION

A. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.

B. Complete raceway installation before starting conductor installation.

C. Support raceways as specified in Division 16 Section "Basic Electrical Materials and Methods."

D. Install temporary closures to prevent foreign matter from entering raceways.

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

F. Make bends and offsets so ID is not reduced.  Keep legs of bends in same plane and keep straight legs of offsets parallel, unless otherwise indicated.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

1. Install concealed raceways with a minimum of bends in shortest practical distance, considering type of building construction and obstructions, unless otherwise indicated.

H. Raceways Embedded in Slabs:  Install in middle 1/3 of slab thickness where practical and leave at least 2 inches (50 mm) of concrete cover.

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

2. Space raceways laterally to prevent voids in concrete.

3. Run conduit larger than 1-inch trade size (DN 27) parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.

4. Change from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid steel conduit, or IMC before rising above floor.

I. Install exposed raceways parallel or at right angles to nearby surfaces or structural members and follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.

2. Make parallel bends in parallel or banked runs.  Use factory elbows only where elbows can be installed parallel; otherwise, provide field bends for parallel raceways.

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

Insulating bushings exceed code requirements. Delete subparagraph below if not required.

1. Use insulating bushings to protect conductors.

K. Tighten set screws of threadless fittings with suitable tools.

L. Terminations:

1. 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.

2. 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.

M. 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.

N. Telephone and Signal System Raceways, 2-Inch Trade Size (DN 53) and Smaller:  In addition to above requirements, install raceways in maximum lengths of 150 feet (45 m) and with a maximum of two 90-deg ree bends or equivalent.  Separate lengths with pull or junction boxes where necessary to comply with these requirements.

Delete first paragraph and subparagraphs below if not applicable.

O. 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:

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

2. Where otherwise required by NFPA 70.

P. 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 rigid steel conduit; FMC may be used 6 inches (150 mm) above the floor.  Install screwdriver-operated, threaded plugs flush with floor for future equipment connections.

Q. Flexible Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for recessed and semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for all motors.  Use LFMC in damp or wet locations.  Install separate ground conductor across flexible connections.

R. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box supplying raceways to receptacle or fixture ground terminals.

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

Select paragraph above for metal floor boxes and first paragraph below for nonmetallic floor boxes.

T. Set floor boxes level.  Trim after installation to fit flush with finished floor surface.

U. Install hinged-cover enclosures and cabinets plumb.  Support at each corner.

3.3 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

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

END OF SECTION 16130
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