NESC 2002

GUIDE FOR UNDERGROUND DUCT LINE DESIGN
FOR THE
HAWAIIAN ELECTRIC COMPANY

Plans of the roads and monuments which are needed to lay out the duct line

can generally be obtained from the City & County Engineering Division or the
State Transportation Department. If no plans are available, field data must

be teken by surveyors so that the road can be laid out. Duct line plams are

generally drawn to a scale of 1"= 20'.

All existing manhole covers, driveways, fire hydrants, poles, etc., along the
route of the proposed duct line must be located with respect to the known
road monuments. Existing grade along the proposed duct line should be
taken every D0 feet.

Existing underground lines can generally be determined by checking the field
locations of the manhole covers against the records of the verious utilities
such as gas, water, telephone, electircity, street lights, sewers and storm drains.
Elevations may be checked wherever the utility passes through a manhole.
However, this method 1s only epproximate.

The City Planming Commission should be consulted for future plans, especially
road changes and set-back lines which may affect the duct line. Future plans
of the other utilities should also be considered. Should 1t be necessary to
obtain @ more accurated location of a water line, the Board of Water Supply
cen arrange to have metal pipes 1n the ground checked with their instruments.

The layout of an underground duct line depends on the location of the
manholes 1nvolved. The problem of locating the manholes should, therefore,
be considered first before the duct line 1s laid out.

The distance between manholes on a street run 1s limited only by the length
of cable that cam be pulled i1nto the duct line. The tension required to
pull the cable into the duct must not exceeded that recommended by the
cable manufacturer. Cable handling equipment such as reels and reel
supports also limit the length of cable that can be handled.

In working with the 3/c 46 Kv 6800 MCM LPGF cable, the practice has been
to limit the manhole speacing to 800 feet. When spacing manholes along a

§ straight section of road, the distence between menholes should be made as
nearly equal as possible.
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S0 OQuite frequently, the manhole must be located at am 1ntersection. The manhole
°l opening should be so located that a winch truck or cable reel placed at the
z| manhole opening does not couse excessive 1nterference with vehicular traffic.
Ez When a manhole 1s to be built 1n the sidewalk area, consideration must be
“15| given to future road widening plans, so that the manhole cover will not fall
1n the space which will be occupied by the future curb or gutter. Difficulty
2| will be experienced 1n construction as well in future use 1f the manhole 1s
ElZl built under an overhanging structure.
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NESC 2002

The manhole opening should be located outside of the parking lane, so that
access to the manhole will not be blocked by parked cars. The manhole
opening must be clear of the curb line and should be clear of the gutter.

Choose a location for the manhole free from underground obstructions.
The site chosen should permit relocating of the manhole without major
changes 1n case of the appearance of unrecorded underground structures
such as old storm draeins, sewers, or duct lines.

The duct line can now be laid out to commect the manholes. Layout of the
duct line depends on different conditions. Some factors to consider 1n
laying out the duct line are meintaining an adequate radius of curvature,
avoiding underground obstructions, keeping the duct line square to the
window face, and keeping out of the curb and gutter areas. Construction
costs will be less 1f the curb and gutter need not be disturbed.

When planning the route of a duct line, 1t should be kept 1n mind that
sewers, duct lines, and storm drains cannot be relocated except at
prohibitive cost. Water and ges mains may be rerouted with the cost
depending on the size of pipe 1nvolved. Service lines may be moved at
relatively little expense.

Duct line curvature, both horizontal and vertical, should be designed to have
at least 300 feet radius, but field conditions frequently require that a
lesser radius be used. The minimum permissible radius for any duct line curve
should be determined by the number of curves as well as the length of that
section of duct line.

Where possible, the duct line should be laid out parallel to the center line
of the road. Complete ties should be made to locate the duct line with
respect to road monuments.

The Planming Division will determine the number and size of ducts to be used
1n the duct line. With a 1%" spacing between ducts and a 3" concrete
envelope around the ducts, determine the height and width of the concrete
duct line.

With the complete picture of underground obstructions plotted om a profile

§ sheet, the profile of the duct line can be laid out. The profile drawing 1is
%»5 most conveniently shown on a distorted scale such that 1'"= 2’ vertically while
R horizontally 1'= 20'.
: Clearances between duct lines and other utilities shall meet all spplicable
_|5| requirements in the National Electric Safety Code (NESC). Any clearance
Q conflicts shall be resolved by the appropriate authority, utility or agency
=|3| heving jurisdiction.
| The duct line should have the required cover and should not go any deeper
wl=| than necessary to avoid obstructions. As a general rule, @ mnimum slope of
glz| 3" per 100 feet of duct line 1s mainteined for drainage of the ducts 1f
7| feasible. If the location of underground structures make 1t dif ficult to
provide drain, 1t may be left out.
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Where sharp verticel curves are i1ndicated on the distorted scale, the profile
scale should be expanded to obtein a true picture of the curve radii.

Not i1nfrequently, @ profile drawing of the tentative path of the duct line
will indicate that there are too maeny underground obstructions to permit
the full height of the duct line. This problem 1s generally solved by
transposing the ducts into a flat configuration, thereby decreasing the
required vertical space for the duct line. However, this solution requires a
corresponding 1ncrease 1n the duct line width.

Sometimes, rerouting of the duct line plan will permit the duct lime to cross
the obstruction at @ more convenient point, or sometimes even avoid the
crossing altogether.

Where the duct line needs to be transposed into a special configuration, a
' = 1" scale drawing of the roll, showing the plan and elevation of the
center lines of each duct i1n the roll, will provide information for trench
width and grades as well as for determining the length of duct line needed
for the roll. Duct curves 1n the roll, as elsewhere, should be limited to a
minimum radius of 300 feet.

Wherever the duct arrangement changes 1n the duct line, 2 cross section
view of the duct line should be drawn. The ducts should be so numbered that
in the manhole, the duct numbers are read from left to right, then top to
bottom, as 1n reading a2 printed page. Where an odd duct i1s encountered,

1t shall have the last number of the series.

Oftentimes, reinforcing steel in the duct line will provide additional
structural strength for special conditions such as poor soil support or
crossing under railroad tracks. The Imitiating Division should be consulted
before designing any reinforced duct line sections.
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GUIDELINES FOR MINIMUM HORIZONTAL (PARALLEL) CLEARANCES
BETWEEN HECO AND OTHER UNDERGROUND UTILITIES

HECO
HECO HECO 3* Minimum
Direct Buried Direct Buried in Conduit Concrete Applicable
Underground Utility Cable No Concrete Encasement Encasement Notes
HECO DB Conduit 12" 3 0"
HECO 3"Encasement 0" 0" p"
Telephone/ CATV DB 12" 12" 6"
Telephone/ CATV DB Ducts 12" 12" 6"
Telephone/ CATV " " u
3" Encasement 0 0 0 6
Traffic Signal : 12" 12 12"
Water DB (BWS Owned) 36" (96" HELCO) 36" (96" HELCO) 36" (96" HELCO) 1,5
Customer Owned ] " .
vaater ZSCerwce La}eril 3 12 12 12
ater oncrete ackete n » 1 [ " ]
BWS Owned) 36" (96" HELCO) 36" (96" HELCO) 36" (96" HELCO) 1,5
Gas DB 12" 12 12 |
Gas (Concrete Jacketed) 12" 12" 12 ]
Sewer DB 36" 36" 36" 1,2,3
Sewer {Concrete Jacketed) 36" 36" 36" 1, 2,3
Drain 12" 12 12 l
Fuel Pipelines 4
Notes:

. Where space 1s available, parallel clearance to other utilities or foreign structures other than
communication or traffic signal shell be 36"

2. For MECO and HECO, :1f 36" clearance cannot be met:
Clear < 12" - Jacket sewerline with reinforced concrete per std 30-1030 for a distance of

=
:§ 5ft + pipe diameter. 12'< clear € 36" - Jacket sewerline with plain concrete
RN
T% 3. For HELCO, 1f 36" clearance cannot be met:
8:, Jacket sewer line and HELCO DB cable and conduit with reinforced concrete for a distance of
= 5 feet + pipe diameter.
=
?; 4. All fuel pipeline crossing shall be reviewed by the company that owns & maintains 1t.
5lo
8| 5. For Oshu only, 5 feet clear to water mains 16 inches and larger. For 1sland of Hawai only,
8 feet clear to all water main sizes.
| F
gg 6. For situations with @' minimum separation, a 6" separation 1s recommended.
7. Clearances measured from outer edges or diameters of utilities. Whenever concrete jackets are
2 involved, clearances shall be total clear distance between the concrete jacket and utility
7 concerned.
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GUIDELINES FOR MINUMUM VERTICAL (CROSSING) CLEARANCES
BETWEEN HECO AND OTHER UNDERGROUND UTILITIES

HECO
HECO 3* Minimum
HECO Direct Buried 1n Conduit Concrete Applicable

Underground Utility Direct Buried No Concrete Encasement Encasement Notes
HECO DB Conduit 6" 3" 7
HECO 3"Encasement 3 75 i
Telephone/ CATV DB 12" 12° 6"
Telephone/ CATV DB Ducts 12" 12" 6"
Telephone/ CATY ’ ‘ !
3" Encasement ) 2 ) 2 b 6
Traffic Signal 12" 12° 6"
Water DB (BWS Owned) 12" 12 12" 4,8
Customer Owned g 6" 5
WGter (Scerwce La}erﬁls -
ater (Loncrete Jackete " " "
(BWS Owned) ].2 12 12 1| 4' 8
Gas DB 12" 12" 12"
Gas (Concrete Jacketed) 12" 12" 12"
Sewer DB 24" 24" 24" 243
Sewer (Concrete Jacketed) 24" 24" 24" 23
Drain 12" 12" 6"
Fuel Pipelines 5
Notes:

1. Meco Concrete Encase 5’ feet on either side.

2. For MECO and HECO, if clearance cannot be met:
Clear < 12" - Jacket sewerline with reinforced concrete per std 30-1030 for a distance of
Hhft + pipe diameter., 12" < clear < 24" - Jacket sewerline with plain concrete.

3. For HELCO, 1f clearance cannot be met:
Jacket sewer line and HELCO DB cable and conduit with reinforced concrete for a distance of
b feet + pipe diameter.

07-12 oB-iT
LHM| CS CCN LHM [DU {iMLUWH

4, For MECO, 6" vertical clearance for pipe diameters < 16",
For HELCO, 18" vertical clearance shall be maintained for all water pipe diameters.

8|
e
S| 5. All fuel pipeline crossing shall be reviewed & approved by the company that owns &
maintains it.
EE B. For situations with @' mimimum separation, a8 6 separation 1s recommended.
olz
~| 7. Clearances measured from outer edges or diameters of utlities. Whenever concrete jackets are
involved, clearances shall be total clear distance between the concrete jacket and utility concerned.
é 8. For MECO and HECO, a 36" clearance 1s required for trenchless installation work.
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