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SECTION 260543

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Conduit, ducts, and duct accessories for direct-buried duct banks, and in single
duct runs.
2. Handholes and boxes.

DEFINITION

RNC: Rigid nonmetallic conduit.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM E 329 for testing
indicated.

Comply with ANSI C2.

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Deliver ducts to Project site with ends capped. Store nonmetallic ducts with supports to
prevent bending, warping, and deforming.

Store precast concrete and other factory-fabricated underground utility structures at
Project site as recommended by manufacturer to prevent physical damage. Arrange so
identification markings are visible.

Lift and support precast concrete units only at designated lifting or supporting points.

United Project No. 211119
UNC Charlotte Emergency Power Upgrades to Supply Telecommunication Equipment



1.6

1.7

Section 260543 — Page 2

PROJECT CONDITIONS

Interruption of Existing Electrical Service: Do not interrupt electrical service to
facilities occupied by Owner or others unless permitted under the following conditions
and then only after arranging to provide temporary electrical service according to
requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of
electrical service.

2. Do not proceed with interruption of electrical service without Owner's written
permission.

COORDINATION

Coordinate layout and installation of ducts, manholes, handholes, and boxes with final
arrangement of other utilities, site grading, and surface features as determined in the
field.

Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and
boxes with final locations and profiles of ducts and duct banks as determined by
coordination with other utilities, underground obstructions, and surface features. Revise
locations and elevations from those indicated as required to suit field conditions and to
ensure that duct runs drain to manholes and handholes, and as approved by Engineer.

PART 2 - PRODUCTS

2.1

2.2

A

CONDUIT
Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.

RNC: Fiberglass conduit, NEMA TC 2, Type EPC-40-PVC, UL 651, with matching
fittings by same manufacturer as the conduit, complying with NEMA TC 3 and
UL 514B.

NONMETALLIC DUCTS AND DUCT ACCESSORIES
Duct Accessories:

1.  Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for
type and sizes of ducts with which used, and selected to provide minimum duct
spacings indicated while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Section 260553
"Identification for Electrical Systems."

3. Concrete Warning Planks: Nominal 12 by 24 by 3 inches (300 by 600 by 76 mm)
in size, manufactured from 6000-psi (41-MPa) concrete.
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a.  Color: Red dye added to concrete during batching.
b.  Mark each plank with "ELECTRIC" in 2-inch- (50-mm-) high, 3/8-inch-
(10-mm-) deep letters.

2.3 PRECAST CONCRETE HANDHOLES AND BOXES

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:

NGO~ wWNE

Carder Concrete Products.

Christy Concrete Products.

Elmhurst-Chicago Stone Co.

Oldcastle Precast Group.

Riverton Concrete Products; a division of Cretex Companies, Inc.
Utility Concrete Products, LLC.

Utility Vault Co.

Wausau Tile, Inc.

B. Comply with ASTM C 858 for design and manufacturing processes.

C. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and
bottom unless open-bottom enclosures are indicated. Frame and cover shall form top of
enclosure and shall have load rating consistent with that of handhole or box.

1.

w

Frame and Cover: Weatherproof aluminum frame with hinged aluminum access
door assembly with tamper-resistant, captive, cover-securing bolts.

a.  Cover Hinges: Concealed, with hold-open ratchet assembly.
b.  Cover Handle: Recessed.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of
0.50.

Cover Legend: Molded lettering, "ELECTRIC." or As indicated for each service.
Configuration: Units shall be designed for flush burial and have open bottom,
unless otherwise indicated.

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

a.  Extension shall provide increased depth of 12 inches (300 mm).
b.  Slab: Same dimensions as bottom of enclosure, and arranged to provide
closure.

Windows: Precast openings in walls, arranged to match dimensions and
elevations of approaching ducts and duct banks plus an additional 12 inches (300
mm) vertically and horizontally to accommodate alignment variations.
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a.  Windows shall be located no less than 6 inches (150 mm) from interior
surfaces of walls, floors, or frames and covers of handholes, but close
enough to corners to facilitate racking of cables on walls.

b.  Window opening shall have cast-in-place, welded wire fabric reinforcement
for field cutting and bending to tie in to concrete envelopes of duct banks.

c.  Window openings shall be framed with at least two additional No. 4 steel
reinforcing bars in concrete around each opening.

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

a.  Type and size shall match fittings to duct or conduit to be terminated.
b.  Fittings shall align with elevations of approaching ducts and be located near
interior corners of handholes to facilitate racking of cable.

Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and
larger shall have inserts for cable racks and pulling-in irons installed before
concrete is poured.

2.4 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

A.  Description: Comply with SCTE 77.

1.
2.

3.
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Color: Gray.

Configuration: Units shall be designed for flush burial and have open bottom,
unless otherwise indicated.

Cover: Weatherproof, secured by tamper-resistant locking devices and having
structural load rating consistent with enclosure.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of
0.50.

Cover Legend: Molded lettering, "ELECTRIC."

Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated
bushings or end-bell fittings, selected to suit box material, sized for wiring
indicated, and arranged for secure, fixed installation in enclosure wall.

Duct Entrance Provisions: Duct-terminating fittings shall mate with entering
ducts for secure, fixed installation in enclosure wall.

Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and
larger shall have factory-installed inserts for cable racks and pulling-in irons.

B.  Polymer Concrete Handholes and Boxes with Polymer Concrete Cover: Molded of
sand and aggregate, bound together with a polymer resin, and reinforced with steel or
fiberglass or a combination of the two.

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 following:
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Armorcast Products Company.
Carson Industries LLC.

CDR Systems Corporation.
NewBasis.
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C. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover: Sheet-
molded, fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top
ring or frame.

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 following:

Armorcast Products Company.

Carson Industries LLC.

Christy Concrete Products.

Synertech Moulded Products, Inc.; a division of Oldcastle Precast.
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D. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester resin, with
covers of fiberglass.

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 following:

a.  Carson Industries LLC.
b.  Christy Concrete Products.
c.  Nordic Fiberglass, Inc.

E. High-Density Plastic Boxes: Injection molded of high-density polyethylene or
copolymer-polypropylene. Cover shall be polymer concrete.

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 following:

a. Carson Industries LLC.
b.  Nordic Fiberglass, Inc.
C. PenCell Plastics.

PART 3 - EXECUTION

3.1 UNDERGROUND DUCT APPLICATION
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Ducts for Electrical Feeders 600 V and Less: RNC, Fiberglass, NEMA Type EPC-40-
PVC, in direct-buried duct bank, unless otherwise indicated.

EARTHWORK

Excavation and Backfill: Comply with Section 023000 “Earthwork,” but do not use
heavy-duty, hydraulic-operated, compaction equipment.

Restore surface features at areas disturbed by excavation and reestablish original grades,
unless otherwise indicated. Replace removed sod immediately after backfilling is
completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.
Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding,
sodding, sprigging, and mulching.

Cut and patch existing pavement in the path of underground ducts and utility structures
according to Section 017329 "Cutting and Patching."

DUCTBANKS

Excavation and backfill shall conform to "Division 2" of the specifications except
heavy-duty, hydraulic-operated compaction equipment shall not be used.

Trenches should be cut neatly and uniformly, sloping uniformly to required pitch.

Ducts should be pitched to drain toward manholes and hand-holes and away from
buildings and equipment. Minimum slope shall be 4 inches in 100 feet. Where
necessary to achieve this between manholes, ducts should be sloped from a high point
in the run to drain in both directions.

Concrete encased nonmetallic ducts shall be supported on plastic separators coordinated
with duct size and spacing. Separators shall be spaced close enough to prevent sagging
and deforming of ducts. Separators to the earth and to ducts should be secured to
prevent floating during placement of concrete. Steel or tie wires should not be used in
such a way as to form conductive or magnetic loops around ducts or duct groups.

Waterproof marking cord should be installed 130-pound tensile test (marked at least
every foot), equivalent to Greenlee No. 435, in all ducts, including spares, after
thoroughly rodding, clearing and swabbing all lines free of any and all obstructions.

All ducts should be sealed at terminations, using sealing compound and plugs, as
required to withstand 15 psi minimum hydrostatic pressure.
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G.  After installation of the raceway system and before pulling the cables, the raceway
system shall be air tested to 15 psi hydrostatic pressure.

3.4 DUCT INSTALLATION

A. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches (1220 mm), both
horizontally and vertically, at other locations, unless otherwise indicated.

B. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according
to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do
not lie in same plane.

C.  Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end
bells, spaced approximately 10 inches (250 mm) o.c. for 5-inch (125-mm) ducts, and
vary proportionately for other duct sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the end
bell without reducing duct line slope and without forming a trap in the line.

2. Grout end bells into structure walls from both sides to provide watertight
entrances.

D. Building Wall Penetrations: Make a transition from underground duct to rigid steel
conduit at least 10 feet (3 m) outside the building wall without reducing duct line slope
away from the building, and without forming a trap in the line. Use fittings
manufactured for duct-to-conduit transition. Install conduit penetrations of building
walls as specified in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways
and Cabling."

E. Sealing: Provide temporary closure at terminations of ducts that have cables pulled.
Seal spare ducts at terminations. Use sealing compound and plugs to withstand at least
15-psig (1.03-MPa) hydrostatic pressure.

F.  Pulling Cord: Install 100-Ibf- (445-N-) test nylon cord in ducts, including spares.
G. Direct-Buried Duct Banks:

1.  Support ducts on duct separators coordinated with duct size, duct spacing, and
outdoor temperature.

2.  Space separators close enough to prevent sagging and deforming of ducts, with
not less than 5 spacers per 20 feet (6 m) of duct. Secure separators to earth and to
ducts to prevent displacement during backfill and yet permit linear duct
movement due to expansion and contraction as temperature changes. Stagger
spacers approximately 6 inches (150 mm) between tiers.

3. Excavate trench bottom to provide firm and uniform support for duct bank.
Prepare trench bottoms as specified in Section 023000 “Earthwork" for pipes less
than 6 inches (150 mm) in nominal diameter.
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Install backfill as specified in Section 023000 "Earthwork."

After installing first tier of ducts, 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 4
inches (100 mm) over ducts 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 as specified in Section 023000
“Earthwork."

Install ducts with a minimum of 3 inches (75 mm) between ducts for like services
and 6 inches (150 mm) between power and signal ducts.

Depth: Install top of duct bank at least 36 inches (900 mm) below finished grade,
unless otherwise indicated.

Set elevation of bottom of duct bank below the frost line.

Install manufactured rigid steel conduit elbows for stub-ups at poles and
equipment and at building entrances through the floor.

a.  Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches (75 mm) of concrete.

b.  For equipment mounted on outdoor concrete bases, extend steel conduit
horizontally a minimum of 60 inches (1500 mm) from edge of equipment
pad or foundation. Install insulated grounding bushings on terminations at
equipment.

Warning Planks: Bury warning planks approximately 12 inches (300 mm) above
direct-buried ducts and duct banks, placing them 24 inches (600 mm) o.c. Align
planks along the width and along the centerline of duct bank. Provide an
additional plank for each 12-inch (300-mm) increment of duct-bank width over a
nominal 18 inches (450 mm). Space additional planks 12 inches (300 mm) apart,
horizontally.

INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES

Precast Concrete Handhole and Manhole Installation:

1.  Comply with ASTM C 891, unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with
connecting ducts to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or
gravel, graded from 1-inch (25-mm) sieve to No.4 (4.75-mm) sieve and
compacted to same density as adjacent undisturbed earth.

Elevations:

1. Install handholes with bottom below the frost line, below grade.
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2. Handhole Covers: In paved areas and trafficways, set surface flush with finished
grade. Set covers of other handholes 1 inch (25 mm) above finished grade.

Hardware: Install removable hardware, including pulling eyes, cable stanchions, cable
arms, and insulators, as required for installation and support of cables and conductors
and as indicated.

INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST
CONCRETE

Install handholes and boxes level and plumb and with orientation and depth coordinated
with connecting ducts to minimize bends and deflections required for proper entrances.
Use box extension if required to match depths of ducts, and seal joint between box and
extension as recommended by the manufacturer.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch (12.7-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same
density as adjacent undisturbed earth.

Elevation: In paved areas and trafficways, set so cover surface will be flush with
finished grade. Set covers of other handholes 1 inch (25 mm) above finished grade.

Install handholes and boxes with bottom below the frost line, below grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as
indicated. Select arm lengths to be long enough to provide spare space for future
cables, but short enough to preserve adequate working clearances in the enclosure.

Field-cut openings for ducts and conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size
holes for terminating fittings to be used, and seal around penetrations after fittings are
installed.

For enclosures installed in asphalt paving and subject to occasional, nondeliberate,
heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with,
enclosure and with top surface screeded to top of box cover frame. Bottom of ring shall
rest on compacted earth.

1.  Concrete: 3000 psi (20 kPa), 28-day strength, complying with Section 033000
"Cast-in-Place Concrete,” with a troweled finish.
2.  Dimensions: 10 inches wide by 12 inches deep (250 mm wide by 300 mm deep).

GROUNDING
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A. Ground underground ducts and utility structures according to Section 260526
"Grounding and Bonding for Electrical Systems."

END OF SECTION 260543
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