Hi Grade Building Renovations
Contract No.: MJ4506000005

SECTION 26 05 43

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Type IMC raceways.
2. Type PVC raceways and fittings.
3. Fittings for conduit, tubing, and cable.
4. Electrically conductive corrosion-resistant compounds for threaded conduit.
B.  Related Requirements:
L. Section 26 05 19 "Low-Voltage for Electrical Power Conductors and Cables" for
nonmetallic underground conduit with conductors (Type NUCC).
1.2 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.
D.  Manhole: An underground chamber containing electrical cables and equipment, sized to provide
access with working space clearances.
E. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.
1.3 ACTION SUBMITTALS
A.  Product Data:
1. Type IMC raceways.
2. Type PVC raceways and fittings.
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PART 2 - PRODUCTS

2.1 TYPE IMC RACEWAYS
A.  Performance Criteria:
I. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked
for intended location and use.
2. General Characteristics: UL 1242 and UL CCN DYBY.
B.  Steel Electrical Intermediate Metal Conduit (IMC):
I. Options:
a. Exterior Coating: Zinc .
b. Interior Coating: Zinc with organic top coating Zinc .
c. Minimum Trade Size: Metric designator 21 (trade size 3/4).
d Colors: As indicated on Drawings.
2.2 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).
b. Markings: For use with maximum 90 deg C wire.

C.  Type EB Rigid PVC Concrete-Encased Underground Conduit (PVC-EB) and Fittings:

1. Dimensional Specifications: Type EB.

2. Options:
a. Minimum Trade Size: Metric designator 53 (trade size 2) .
23 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.
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Metallic Fittings for Type ERMC, Type IMC, Type PVC, Type EPEC, and Type RTRC
Raceways:

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

2. Options:
a. Material: Steel .
b. Coupling Method: Compression coupling Raintight compression coupling with

distinctive color gland nut Setscrew coupling. Setscrew couplings with only single
screw per conduit are unacceptable.

c. Conduit Fittings for Hazardous (Classified) Locations: UL 1203.

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

ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR

THREADED CONDUIT

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.

MANHOLES FOR EXTERIOR UNDERGROUND WIRING

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.

PART 3 - EXECUTION

3.1

A.

B.

PREPARATION

Coordinate layout and installation of duct, duct bank, manholes, handholes, and boxes with final
arrangement of other utilities, site grading, and surface features as determined in field. Notify
Architect if there is conflict between arecas of excavation and existing structures or
archaeological sites to remain.

Coordinate elevations of duct and duct-bank entrances into manholes, 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 and duct bank will drain to manholes
and handholes, and as approved by Architect.
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C.  Clear and grub vegetation to be removed, and protect vegetation to remain in accordance with
Section 31 10 00 "Site Clearing." Remove and stockpile topsoil for reapplication in accordance
with Section 31 10 00 "Site Clearing."

3.2 SELECTION OF UNDERGROUND DUCTS

A. Duct for Electrical Feeders 600 V and Less: PVC-40 , concrete encased unless otherwise
indicated.

B. Duct for Electrical Branch Circuits: PVC-40 , direct buried unless otherwise indicated.
C.  Bored Underground Duct: EPEC-40 unless otherwise indicated.

D.  Stub-ups: Concrete encased, PVC-40 IMC.

3.3 EARTHWORK

A.  Excavation and Backfill: Comply with Section 31 20 00 "Earth Moving," but do not use heavy-
duty, hydraulic-operated, compaction equipment.

B.  Restoration: Restore area immediately after backfilling is completed .

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.

D. 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. Comply with Section 32 92 00 "Turf and Grasses" and Section 32 93 00 "Plants."

E. Cut and patch existing pavement in path of underground duct, duct bank, and underground
structures in accordance with "Cutting and Patching" Article in Section 01 73 00 "Execution."

34 INSTALLATION OF DUCTS AND DUCT BANKS

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. Where indicated on Drawings, install duct, spacers, and accessories into duct-bank
configuration shown. Duct installation requirements in this Section also apply to duct
bank.

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

Expansion and Deflection Fittings: Install expansion and deflection fitting in each duct in

area of disturbed earth adjacent to manhole or handhole.

Install expansion fitting near center of straight line duct with calculated expansion of

more than 3/4 inch.

Curves and Bends:

a. Use 5-degree angle couplings for small changes in direction. Use manufactured
long sweep bends with minimum radius of 48 inch , both horizontally and
vertically, at other locations unless otherwise indicated.

b. Field bending must be in accordance with NFPA 70 minimum radii requirements,
except bends over 45 degrees must be made with minimum radius of 48 inch . Use
only equipment specifically designed for material and size involved. Use PVC
heating bender for bending PVC conduit.

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

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.

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.

Installation Adjacent to High-Temperature Steam Lines: Where duct is installed parallel

to underground steam lines, perform calculations showing duct will not be subject to

environmental temperatures above 104 deg F. Where environmental temperatures are
calculated to rise above 104 deg F, and anywhere duct crosses above underground steam
line, install insulation blankets listed for direct burial to isolate duct bank from steam line

to maintain maximum environmental temperature of 104 deg F.

End Bell Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end

bells, spaced approximately 10 inch o.c. for 5inch duct, and vary proportionately for

other duct sizes.

a. Begin change from regular spacing to end-bell spacing 10 ft from end bell, without
reducing duct slope and without forming trap in line.

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

Duct Terminators for Entrances to Cast-in-Place Manholes and Concrete Handholes: Use

manufactured, cast-in-place duct terminators, with entrances into structure spaced

approximately 6 inch o.c. for 4 inch duct, and vary proportionately for other duct sizes.

a. Begin change from regular spacing to terminator spacing 10 ft from terminator,
without reducing duct line slope and without forming trap in line.

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. Install steel raceway penetrations of building walls as specified in

Section 26 05 44 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

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

indicated. Encase elbows for stub-up ducts throughout length of elbow.
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a.

Couple steel elbows 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.

13.  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.

14.  Pulling Cord: Install 200 Ibf test nylon cord in empty ducts.

15.  Concrete-Encased Ducts and Duct Bank:

a.

Excavate trench bottom to provide firm and uniform support for duct. Prepare
trench bottoms as specified in Section 31 20 00 "Earth Moving" for pipes 6 inch or
less in nominal diameter.

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

Depth: Install so top of duct envelope is at least 24 inch below finished grade in

areas not subject to deliberate traffic, and at least 30 inch below finished grade in

deliberate traffic paths for vehicles unless otherwise indicated. Install so top of
duct envelope is below local frost line.

Support duct on duct spacers coordinated with duct size, duct spacing, and outdoor

temperature.

Spacer Installation: Place spacers close enough to prevent sagging and deforming

of duct, with not less than four spacers per 20 ft of duct. Place spacers within

24 inch of duct ends. Stagger spacers approximately 6 inch between tiers. Secure

spacers to earth and to duct to prevent floating during concreting. Tie entire

assembly together using fabric straps; do not use tie wires or reinforcing steel that
may form conductive or magnetic loops around ducts or duct groups.

Minimum Space between Ducts: 3 inch between edge of duct and exterior

envelope wall, 2 inch between ducts for like services, and 4 inch between power

and communications ducts.

Elbows:

1) Use manufactured duct elbows for stub-ups and at changes of direction in
duct unless otherwise indicated. Extend encasement throughout length of
elbow.

2)  Use manufactured steel elbows for stub-ups, at building entrances, and at
changes of direction in duct run.

Stub-ups to Outdoor Equipment: Extend concrete-encased steel raceway

horizontally minimum of 60 inch from edge of equipment base.

1) Stub-ups must be minimum 4 inch above finished floor and minimum 3 inch
from conduit side to edge of slab.

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 terminate in coupling installed flush with be minimum 4 inch
above finished floor and no less than 3 inch from conduit side to edge of
slab.

Reinforcement: Reinforce concrete-encased duct where crossing disturbed earth

and where indicated. Arrange reinforcing rods and ties without forming conductive

or magnetic loops around ducts or duct groups.

Forms: Use walls of trench to form side walls of duct bank where soil is self-

supporting and concrete envelope can be poured without soil inclusions; otherwise,

use forms.
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Concrete Cover: Install minimum of 3 inch of concrete cover between edge of duct
to exterior envelope wall, 2 inch between duct of like services, and 4 inch between
power and communications ducts.

Place minimum 6 inch of engineered fill above concrete encasement of duct.

Concreting Sequence: Pour each run of envelope between manholes or other

terminations in one continuous operation.

1) Start at one end and finish at other, allowing for expansion and contraction
of duct as its temperature changes during and after pour. Use expansion
fittings installed in accordance with manufacturer's published instructions,
or use other specific measures to prevent expansion-contraction damage.

2) If more than one pour is necessary, terminate each pour in vertical plane and
install 3/4 inch reinforcing-rod dowels extending minimum of 18 inch into
concrete on both sides of joint near corners of envelope.

Pouring Concrete: Comply with requirements in "Concrete Placement" Article in
Section 03 30 00 "Cast-in-Place Concrete." Place concrete carefully during pours
to prevent voids under and between duct and at exterior surface of envelope. Do
not allow heavy mass of concrete to fall directly onto ducts. Allow concrete to
flow around duct and rise up in middle, uniformly filling open spaces. Do not use
power-driven agitating equipment unless specifically designed for duct-installation
application.

Direct-Buried Duct and Duct Bank:

a.

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

requirements in Section 31 20 00 "Earth Moving" for preparation of trench

bottoms for pipes less than 6 inch in nominal diameter.

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

Depth: Install top of duct at least 36 inch below finished grade unless otherwise

indicated.

Set elevation of top of duct bank below frost line.

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

above top level of duct.

Support ducts on duct spacers coordinated with duct size, duct spacing, and

outdoor temperature.

Spacer Installation: Place spacers close enough to prevent sagging and deforming

of duct, with not less than four spacers per 20 ft of duct. Place spacers within

24 inch of duct ends. Stagger spacers approximately 6 inch between tiers. Secure

spacers to earth and to ducts to prevent floating during concreting. Tie entire

assembly together using fabric straps; do not use tie wires or reinforcing steel that

may form conductive or magnetic loops around ducts or duct groups.

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

between power and communications duct.

Install manufactured duct elbows for stub-ups, at building entrances, and at

changes of direction in duct direction unless otherwise indicated. Encase elbows

for stub-up ducts throughout length of elbow.

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,
and encase coupling with minimum 3 inch of concrete.
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3.5

17.

18.

19.

2) Stub-ups to Outdoor Equipment: Extend concrete-encased steel raceway
horizontally minimum of 60 inch from edge of base. Install insulated
grounding bushings on terminations at equipment.

a) Stub-ups must be minimum 4 inch above finished base and minimum
3 inch from conduit side to edge of base.

3) Stub-ups to Indoor Equipment: Extend concrete-encased steel raceway
horizontally on exterior of wall minimum of 60 inch from edge of wall.
Install insulated grounding bushings on terminations at equipment.

4) 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.

k. 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
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 31 20
00 "Earth Moving" for installation of backfill materials.

Warning Planks: Bury warning planks approximately 12 inch above direct-buried duct,

placing them 36 inch o.c. Align planks along width and along centerline of duct or duct

bank. Provide additional plank for each 12 inch increment of duct-bank width over
nominal 18 inch. Space additional planks 12 inch apart, horizontally across width of
ducts.

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

Section 26 05 53 "Identification for Electrical Systems" no less than 12 inch above

concrete-encased duct and duct banks and approximately 12 inch below grade. Align

tape parallel to and within 3 inch of centerline of duct bank. Provide additional warning
tape for each 12 inch increment of duct-bank width over nominal 18 inch. Space
additional tapes 12 inch apart, horizontally across width of ducts.

Ground ducts and duct banks in accordance with Section 26 05 26 "Grounding and

Bonding for Electrical Systems."

INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES

Reference Standards:

1.
2.

Precast Concrete Handholes: Comply with ASTM C891 unless otherwise indicated.
Consult Architect for resolution of conflicting requirements.

Special Techniques:

1. Cast-in-Place Manholes:
a. Finish interior surfaces with smooth-troweled finish.
b. Knockouts for Future Duct Connections: Form and pour concrete knockout panels
1-1/2 to 2 inch thick, arranged as indicated.
c. Comply with requirements in Section 03 30 00 "Cast-in-Place Concrete" for cast-
in-place concrete, formwork, and reinforcement.
26 05 43 \ UNDERGROUND DUCTS AND 0586B053.A01

RACEWAYS FOR ELECTRICAL SYSTEMS

Page 8



Hi Grade Building Renovations
Contract No.: MJ4506000005

2. Precast Concrete Handholes and Manholes:

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.

3. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.
3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

A.  Special Techniques:

1.

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

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

Elevation: In paved areas and trafficways, set cover flush with finished grade. Set covers
of other handholes 1 inch above finished grade.

Ground handholes and boxes in accordance with Section 26 05 26 "Grounding and
Bonding for Electrical Systems."

END OF SECTION 26 05 43
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