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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Type ERMC-S raceways, elbows, couplings, and nipples. 

2. Type PVC raceways and fittings. 

3. Type RTRC-BG raceways and fittings. 

4. Fittings for conduit, tubing, and cable. 

5. Electrically conductive corrosion-resistant compounds for threaded conduit. 

6. Solvent cements. 

7. Handholes and boxes for exterior underground wiring. 

B. Related Requirements: 

1. Section 260533.13 "Conduits for Electrical Systems" specifies conduit inside and outside 

the building, and mounted to structures above grade. 

2. Section 260553 "Identification for Electrical Systems" specifies underground-line 

warning tape and concrete cable routing markers (warning planks). 

1.02 BUY AMERICAN REQUIREMENTS 

A. Provide certificates to show that all products meet the following requirements. 

1. American Iron and Steel (AIS) 

2. Build America, Buy America Act 

B. See Supplementary Conditions for details. 

1.03 DEFINITIONS 

A. Duct: A single raceway or multiple raceways installed singly or as components of a duct bank. 

B. Duct Bank: Two or more ducts installed in parallel, direct buried or with additional casing 

materials such as concrete. 

C. Handhole: An underground chamber containing electrical cables, sized such that personnel are 

not required to enter in order to access the cables. 
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1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For concrete and steel used in precast concrete handholes, also include product 

certificates as required by ASTM C858. 

PART 2 - PRODUCTS 

2.01 TYPE ERMC-S RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 

for intended location and use. 

2. General Characteristics: UL 6 and UL CCN DYIX. 

B. Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings, and 

Nipples: 

1. Exterior Coating: Zinc. 

2. Options: 

a. Interior Coating: Zinc with organic top coating. 

b. Minimum Trade Size: Metric designator 21 (trade size 3/4). 

2.02 TYPE PVC RACEWAYS AND FITTINGS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 

for intended location and use. 

2. General Characteristics: UL 651 and UL CCN DZYR. 

B. Schedule 40 Rigid PVC Conduit (PVC-40) and Fittings: 

1. Dimensional Specifications: Schedule 40. 

2. Options: 

a. Minimum Trade Size: Metric designator 21 (trade size 3/4). 

C. Schedule 80 Rigid PVC Conduit (PVC-80) and Fittings: 

1. Dimensional Specifications: Schedule 80. 

2. Options: 

a. Minimum Trade Size: Metric designator 21 (trade size 3/4). 
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2.03 TYPE RTRC-BG RACEWAYS AND FITTINGS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 

for intended location and use. 

2. General Characteristics: UL 2420 and UL CCN DZKT, for Type BG. 

B. Low-Halogen, Belowground Reinforced Thermosetting Resin Conduit (RTRC-BG) and 

Fittings: 

1. Options: 

a. Minimum Trade Size: Metric designator 21 (trade size 3/4). 

2.04 FITTINGS FOR CONDUIT, TUBING, AND CABLE 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 

for intended location and use. 

B. Metallic Fittings for Type ERMC, Type PVC, and Type RTRC Raceways: 

1. General Characteristics: UL 514B and UL CCN DWTT. 

2. Options: 

a. Material: Steel. 

b. Coupling Method: Raintight compression coupling with distinctive color gland 

nut. 

c. Expansion and Deflection Fittings: UL 651 with flexible external bonding jumper. 

2.05 ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR 

THREADED CONDUIT 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 

for intended location and use. 

2. General Characteristics: UL Subject 2419 and UL CCN FOIZ. 

2.06 SOLVENT CEMENTS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 

for intended location and use. 

2. General Characteristics: As recommended by conduit manufacturer in accordance with 

UL 514B and UL CCN DWTT. 
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2.07 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked 

for intended location and use. 

2. General Characteristics: 

a. ASTM C858 for design and manufacturing processes. 

b. SCTE 77. 

B. Precast Concrete Handholes and Boxes : 

1. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and 

bottom unless open-bottom enclosures are indicated. Frame and cover must form top of 

enclosure and must have load rating consistent with that of handhole or box. 

2. Configuration: Units must be designed for flush burial and have open bottom unless 

otherwise indicated. 

3. Frame and Cover: 

a. Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook eyes 

and tamper-resistant, captive, cover-securing bolts. 

b. Cover Finish: Nonskid finish must have minimum coefficient of friction of 0.50. 

c. Cover Legend: Molded lettering, "ELECTRIC" , 

4. Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as 

enclosure. 

a. Extension must provide increased depth of 12 inch . 

b. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure. 

5. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 

properties necessary to withstand maximum hydrostatic pressures at installation location 

with ground-water level at grade. 

6. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for 

each entering duct. 

a. Type and size: Match fittings to duct to be terminated. 

b. Fittings must align with elevations of approaching duct and be located near interior 

corners of handholes to facilitate racking of cable. 

2.08 DUCT SEALING 

A. Duct-Sealing Compound: Nonhardening, safe for contact with human skin, not deleterious to 

cable insulation, and workable at temperatures as low as 35 deg F. Compound must be capable 

of withstanding temperature of 300 deg F without slump and adhering to clean surfaces of 

plastic ducts, metallic conduit, conduit and duct coatings, concrete, masonry, lead, cable 

sheaths, cable jackets, insulation materials, and common metals. Duct sealing compound must 

be removable without damaging ducts or cables. 
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B. Inflatable Duct-Sealing System: Wraparound inflatable bladder that seals ducts that are empty 

or containing conductors against air and water infiltration. System is suitable for use in steel, 

plastic, or concrete ducts and penetrations. 

2.09 SOURCE QUALITY CONTROL 

A. Factory Tests for Handholes and Boxes: 

1. Factory Tests and Inspections: Perform the following tests and inspections on handholes 

and boxes, by, or under supervision of, qualified electrical testing laboratory recognized 

by authorities having jurisdiction, before delivering to site. Affix label with name and 

date of manufacturer's certification of system compliance. 

a. Precast Concrete Utility Structures: Test and inspect in accordance with 

ASTM C1037. 

2. Nonconforming Work: 

a. Equipment that does not pass tests and inspections will be considered defective. 

3. Factory Test Reports: Prepare and submit factory test and inspection reports. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Coordinate layout and installation of duct, handholes, and boxes with final arrangement of other 

utilities, site grading, and surface features as determined in field. Notify Engineer if there is 

conflict between areas of excavation and existing structures or archaeological sites to remain. 

B. Coordinate elevations of duct entrances into handholes, and boxes with final locations and 

profiles of duct and duct banks, as determined by coordination with other utilities, underground 

obstructions, and surface features. Revise locations and elevations as required to suit field 

conditions and to ensure that duct will drain to handholes, and as approved by Engineer. 

3.02 SELECTION OF UNDERGROUND DUCTS 

A. Duct for Electrical Feeders 600 V and Less: PVC-80 or RTRC-BG, direct buried unless 

otherwise indicated. 

B. Duct for Electrical Branch Circuits: PVC-80 or RTRC-BG, direct buried unless otherwise 

indicated. 

C. Stub-ups: Concrete encased, ERMC-S. 



CITY AND BOROUGH OF YAKUTAT - AIRPORT WATER EXTENSION  SECTION 260543 

  UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

 

 260543 - 6 
 

3.03 SELECTION OF UNDERGROUND ENCLOSURES 

A. Handholes and Boxes: 

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete, 

AASHTO HB 17, H-10  structural load rating. 

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, 

Nondeliberate Loading by Heavy Vehicles: Precast concrete, AASHTO HB 17, H-10 

structural load rating. 

3. Units in Sidewalk and Similar Applications with Safety Factor for Nondeliberate Loading 

by Vehicles: Precast concrete, AASHTO HB 17, H-10 structural load rating. 

4. Cover design load must not exceed load rating of handhole or box. 

3.04 EARTHWORK 

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use heavy-

duty, hydraulic-operated, compaction equipment. 

B. Restoration: Restore area after construction vehicle traffic in immediate area is complete. 

C. Restore surface features at areas disturbed by excavation and re-establish original grades unless 

otherwise indicated. Replace removed sod immediately after backfilling is completed. 

3.05 INSTALLATION OF DUCTS  

A. Reference Standards: 

1. Unless more stringent requirements are specified in Contract Documents or 

manufacturers' published instructions, comply with NEMA TCB 2 for installation of 

underground ducts and duct banks. 

2. Consult Architect for resolution of conflicting requirements. 

B. Special Techniques: 

1. Steel raceway, bends, and fittings in single duct run must be of same type. 

2. Slope: Pitch duct minimum slope of 1:300 down toward manholes and handholes and 

away from buildings and equipment. Slope duct from high point between two manholes 

to drain in both directions. 

3. Curves and Bends: 

a. Field bending must be in accordance with NFPA 70 minimum radii requirements. 

Use PVC heating bender for bending PVC conduit. 

b. Duct must have maximum of 180 degrees of bends between pull points. 

4. Joints: Use solvent-cemented joints in nonmetallic duct and fittings and make watertight 

in accordance with manufacturer's published instructions. Stagger couplings so those of 

adjacent duct do not lie in same plane. Couple steel conduits to ducts with adapters 

designed for this purpose and encase coupling with minimum 3 inch of concrete for 

minimum of 12 inch on each side of coupling. 
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a. Install insulated grounding bushings on steel raceway terminations that are less 

than 12 inch below grade or floor level and do not terminate in hubs. 

5. Building Wall Penetrations: Make transition from underground duct to steel raceway at 

least 10 ft outside building wall, without reducing duct line slope away from building and 

without forming trap in line. Use fittings manufactured for transition to steel raceway 

type installed.  

6. Install manufactured steel raceway elbows for stub-ups at poles unless otherwise 

indicated.  

7. Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare 

duct at terminations. Use sealing compound and plugs to withstand at least 15 psig 

hydrostatic pressure. 

8. Pulling Cord: Install 200 lbf test nylon cord in empty ducts. 

a. Stub-ups to Outdoor Equipment: Extend steel raceway horizontally minimum of 

60 inch from edge of equipment base. 

1) Stub-ups must be minimum 6 inch above finished grade or concrete pad and 

minimum 3 inch from conduit side to edge of slab. 

b. Stub-ups to Indoor Equipment: Extend concrete-encased steel raceway horizontally 

minimum of 60 inch from edge of wall. Install insulated grounding bushings on 

terminations at equipment. 

1) Stub-ups must be minimum 4 inch above finished floor and no less than 

3 inch from conduit side to edge of slab. 

9. Direct-Buried Duct and Duct Bank: 

a. Excavate trench bottom to provide firm and uniform support for duct. Comply with 

requirements in Section 312000 "Earth Moving" for preparation of trench bottoms 

for pipes less than 6 inch in nominal diameter. 

b. Width: Excavate trench 3 inch wider than duct on each side. 

c. Depth: Install top of duct at least 24 inch below finished grade unless otherwise 

indicated. 

d. Place minimum 3 inch of sand as bed for duct. Place sand to minimum of 6 inch 

above top level of duct. 

e. Install duct with minimum of 3 inch between ducts for like services and 6 inch 

between power and communications duct. 

f. Install manufactured steel elbows for stub-ups, at building entrances, and at 

changes of direction in duct. 

1) Couple RNC duct to steel raceway with adapters designed for this purpose,  

2) Stub-ups through interior floors must be minimum 4 inch above finished 

floor and no less than 3 inch from conduit side to edge of equipment pad or 

floor slab. 

g. After installing first tier of duct, backfill and compact. Start at tie-in point and 

work toward end of duct run, leaving ducts at end of run free to move with 

expansion and contraction as temperature changes during this process. Repeat 

procedure after placing each tier. After placing last tier, hand place backfill to 
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4 inch over duct and hand tamp. Firmly tamp backfill around ducts to provide 

maximum supporting strength. Use hand tamper only. After placing controlled 

backfill over final tier, make final duct connections at end of run and complete 

backfilling with normal compaction. Comply with requirements in Section 312000 

"Earth Moving" for installation of backfill materials. 

10. Underground-Line Warning Tape: Bury conducting underground line specified in 

Section 260553 "Identification for Electrical Systems" no less than 12 inch above duct .  

11. Ground ducts and duct banks in accordance with Section 260526 "Grounding and 

Bonding for Electrical Systems." 

3.06 INSTALLATION OF CONCRETE HANDHOLES AND BOXES 

A. Reference Standards: 

1. Precast Concrete Handholes: Comply with ASTM C891 unless otherwise indicated. 

2. Consult Engineer for resolution of conflicting requirements. 

B. Special Techniques: 

1. Precast Concrete Handholes: 

a. Install units level and plumb and with orientation and depth coordinated with 

connecting duct to minimize bends and deflections required for proper entrances. 

b. Unless otherwise indicated, support units on level bed of crushed stone or gravel 

graded from 1 inch sieve to No. 4 sieve and compacted to same density as adjacent 

undisturbed earth. 

c. Field-cut openings for conduits in accordance with enclosure manufacturer's 

published instructions. Cut wall of enclosure with tool designed for material to be 

cut. Size holes for terminating fittings to be used, and seal around penetrations 

after fittings are installed. 

2. Elevations: 

a. Handhole Covers: In paved areas and trafficways, set surface flush with finished 

grade. Set covers of other handholes 1 inch above finished grade. 

b. Where indicated, cast handhole cover frame integrally with handhole structure. 

3. Ground handholes and boxes in accordance with Section 260526 "Grounding and 

Bonding for Electrical Systems." 

3.07 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and 

adequate bend radii, and test for out-of-round duct. Provide minimum 12 inch long 

mandrel equal to duct size minus 1/4 inch. If obstructions are indicated, remove 

obstructions and retest. 
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B. Nonconforming Work: 

1. Underground ducts, raceways, and structures will be considered defective if they do not 

pass tests and inspections. 

2. Correct deficiencies and retest as specified above to demonstrate compliance. 

C. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports. 

3.08 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct 

until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for 

final cleaning and to assist in spreading lubricant throughout ducts. 

END OF SECTION 
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