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A Tyoe "A” Highway Light Pullbox Utility Wood Pole 2" x 4’ CATV Pullbox @
Type “B” Highway Light Pullbox Utility Steel Pole 3 x 5 CATV Handhole @
Type “C" Highway Light Pullbox b S Guy & Anchor
Type “A” Traffic Signal Pullbox —---— | Overhead utility lines
Type "B” Traffic Signal Pullbox ~—===| Underground Ductlines
Tyoe "C" Traffic Signal Pullbox = 2" x 4’ Electric Pullbox @
-2 | Highway Light Standard X 5" x 7' Electric Handhole @
s Traffic Signal Standard, Type | 2" x 4" Telephone Pullbox @
" with Indicated Signal Heads 3" x 5 Telephone Handhole {E)
Traffic Signal Standard, Type l, with = 5-10" x 96" x 7" Telephone Manhole @
Y Indicated Signal Heads Mounted on Mast Arm ] 6° x 12" Telephone Manhole @

HIGHWAY LIGHT ID TAG INDICATOR LEGEND

[_ 1 |3 x 5 ATT Handhole

SHEET No.E-1AOF 5 SHEETS

{1 L1 | Vehicle Loop Detector 4" x 4" x 6" Deep ATT Manhole @ 1 ~ Highwoy Light & Pole Number
= — - —— . 2 = Pole Location, Offset In Feet from Baseline
------ i> | Traffic Signal Head, R—Y-G Ball EB3 | 6 Diameter ATT Std. Manhole 3 = Bracket Arm Span, In Feet
. , Traffic Signal Head, E e Indicates Electric 4 = Luminaire Height Above Pavement, In Feet
R-Y-G (Straight Ahead Directional Arrow) I t Indicates Telephone O = Pole Location, S.t.atlon Number
—— : — 6 = Pole Base Condition, See Note Below
Traffic Signal Head, V v Indicates Cable Television | 7 = Light Circuit Number & Phase To Phase
3> | &> | R-Y=G (Left Turn Directional Arrow), Including ATT att  |Indicates AT & T | Connection, When Applicable
. : | - o | | Pole Base Type Notes:
G Ball Wheré Indicated %%~ | Indicate Removal Work | Type A : Breakaway Transformer Base Without
> Traffic Signal Head, Programmed Visibility, epZ2 | Indicates Existing Joint Utility Pole Designation Highway Light Pullbox
| " " Type B : Wi
R-Y-G (Left Turn Directional Arrow) @—* Note Indicator Designators, "See Note No. 1 pe glrgg I;,g;m{, .gmargjﬁgzxer gase Hith
& Existing Traffic Signal Standard or Wood Pole I Indicated Type | : 22" Dia/Sq x 8=0" Deep Light Standard
: | Concrete Foundation
| to be Removed —se—s | ——s——s— Sewer Line and Structure Tye Il : 36" Dia/Sq x 5'-6”" Deep Light Standard
s#4% | Existing Traffic Signal Head to be Removed e | Water Line and Structure Concrete Foundation
%% | Existing Pedestrian Pushbutton to be Removed —o—o—| —«¢—a— rajn Line and Structure
-4 | Existing Pedestrian Signal Head to be Removed —s—e—| —o—s—| (0s Line
l l l ' l —m ——I1 | Pedestrian Signal Head @ Equipment Indicator, See Schedule on Sheet E—5 DRAWING REVIEW
| eviewed for HECO’s Fagcilities Onl
o 221 | Traffic Signal System Controller @ Traffic Signal System Conduit and Cable Data Indicator, Dat: g 4/:3 . % Y y
H® Ws: | Pedestrian Pushbutton See Schedule on Sheet E—23A | Hawiﬁiﬁ‘%?;ﬂ%féﬁi&?ﬁ?mjw
—® | @ | EVP Detector L——@ 2-5F Duct Section Indicator, with 2-5" Electric Ducts, - HECO's roview of thece drawings shell i rio way relive the
5 ' ' ' 2-4'T 2-4" Telephone Ducts, 1-4" Cable Television Ducts, O e vears and any athar abity associated
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GENERAL CONSTRUCTION NOTES

Trenching to be by hand digging near and across existing utility lines.

Unless otherwise requested by the Board of Water Supply, minimum
clearance between water lines and conduits shall be:

Horizontal = 3 feet

Vertical = 6 inches

Adjust new conduit alignment, if required to provide clearances. If
conduit cannot be realigned, adjustments to existing water system
shall be performed in accordance with standards of the Board of
Water Supply.

Minimum clearance between highway light standards and fire hydrants
shall be 3 feet.

Underground utilities shown hereon are for information only. No gua—
rantee is made on the accuracy or completeness of said information.

All new and existing concrete pullbox and handhole covers which are
located in new finished sidewalks shall be provided with new exposed
aggregate concrete covers to match new exposed aggregate concrete
sidewalk finish.

Where necessary, reconstruction of sidewalk, gutter and driveway areas
shall conform to the standard details of the governmental agency
having jurisdiction over the work.

The Contractor shall be responsible for removal of all silt and debris
resulting from his work and deposited in drainage facilities, roadways
and other areas. The cost for any necessary remedial action by the
Chief Engineer shall be payable by the Contractor.

The Contractor, at his own expense, shall keep the project area free
from dust nuisance. The work shall be in conformance with the air

pollution control standards and requlations of the State Department
of Hedlth.

The Contractor shall notify the Traffic Control Branch, Department of

Transportation Services, three (3) working days prior to commencing
work on the Traffic Signal System (phone: 523-4589).

The Traffic Signal System shall be kept operational during construction.
Any relocation required shall be approved by the Iraffic Control Branch,
Department of Transportation Services, and paid for by the Contractor.

The Contractor shall be responsible for any damages to the existing
Traffic Signal Facilities, including the Traffic Signal Interconnect System.
Any and dll damages to these Facilities shall be repaired by the Con—
tractor at his cost in accordance with the requirements of the City
and County of Honolulu.

The Contractor shall be responsible for any damages to the existing
Iraffic Signal Fiber Optic Cable System. Any and all damages to these
Facilities shall be repaired by the Contractor at his cost in accordance
with the requirement of the City and County of Honolulu.

HECO REFERENCE SPECIFICATIONS

SPEC. NO.

€S7001
CS7003

CS7202

£S9301

DESCRIPTION

Construction of Underground Facilities
Construction of Electrical Facilities

General Conditions for Construction of
Projects

Concrete Work

HECO REFERENCE DRAWINGS
DWG NO. DESCRIPTION
16688 Details Handholes & Manholes,
SHI. 1&2 UG Standards 5.
30-2005 Pullbox, 2" x 4’
18841 Handhole, 3" x 5’
18843 Handhole, 5" x 7’

otes2

HAWAIIAN _ELECTRIC COMPANY (HECO) NOTES

Location of HECO Facilities

The location of HECO's overhead and underground facilities shown on the plans are from 6.

existing records with varying degrees of accuracy and are not quaranteed as shown.

The

Contractor shall verify in the field the locations of the facilities and shall exercise proper

care in excavating and working in the area.

The Contractor shall be responsible for any

damages to HECO's facilities whether shown or not shown on the plans.

Compliance with Hawaii Occupational Safety and Health Laws

The Contractor shall comply with the State of Hawaii's Occupational Safety and Health
laws and regulations, including without limitation, those related to working on or near
exposed or energized electrical lines and equipment.

Excavation Permit

The Contractor shall obtain all hecessary permits, including an excavation permit from
HECO's Technical Division (543-5654) located at 820 Ward Avenue, 4th Floor, two weeks
prior to starting construction. Please refer to our request number at that time.

Overhead Lines

State law requires that a worker and the longest object he or she may contact
cannot come closer than a minimum radial clearance of 10 feet when working

close to or under any overhead lines rated 50kV and below. For each additional
1kV above 50kV, an additional 0.4 inch shall be added to the 10-foot clearance

requirement.

The preceding information on line clearance requirements is provided

as a convenience and it is the contractor’s responsibility to be informed of and
comply with any revisions or amendments to the law.

Should the Contractor anticipate that his work will result in the need to encroach
within the minimum required clearance at any time, the Contractor shall notify

HECO at least four (4) weeks prior to the planned encroachment so that, if

feasible, the necessary protections (e.g. relocate, de—energize, or blanket HECO
lines) can be put in place. HECO's cost of safeguarding its lines will be charged

to the Contractor.

Contact HECO's Customer Installations Department at 543-7846 for assistance in
identifying and safeguarding overhead power lines.

Refer to Section X of HECO's Electric Service Installation Manual for additional
quidelines when working around HECO's facilities. A copy may be obtained from

HECO's Customer Installations Department.

Reviewed for HECO's Facjlities Only

Date 69/3}’95» By /J\//L_,

Hawaiian Electric Company, Inc.

HECO's review of these drawings shall in no way relieve the
Cu_stamer, its Consultant, its Contractor or anyone
acting on the Customer’s behalf from the responsibility for

, engineering, design, materials and any other liabili i
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HECO NOTES (Continuation)

Pole Bracing

A minimum clearance of 10 feet must be maintained when excavating around

utility poles and/or their anchor system to prevent weakening or pole support
failure.  Should work require excavating within 10 feet of a pole and/or its anchor
system, the Contractor shall protect, support, secure, and take all other precautions
to prevent damage to or leaning of these poles. The Contractor is responsible for
all associated costs to brace, repair, or straighten poles. All means of structural
support for the pole proposed by the Contractor shall first be reviewed by HECO
before implementation. For pole bracing instructions, the Contractor shall call the
HECO Construction and Maintenance Dept., Customer & System Superintendent

at 543-4223 a minimum of two (2) weeks in advance.

“Underground Lines

The Contractor shall exercise extreme caution whenever construction crosses or is
in close proximity of underground lines. HECOQ’s existing electrical cables in the
area are energized and will remain energized during construction. Only HECO
personnel are to handle these cables and erect temporary guards to protect these
cables: from damage. The cost of HECO's assistance in providing proper support
and protection of its underground lines will be charged to the Contractor. The
contractor shall exercise due care and precautions to avoid disturbing any energized
cables and temporary guards and shall work cautiously at all times to avoid
accidents.

For verification of underground lines or for assistance in providing proper support
and protection of these lines, the Contractor shall call HECO’s Construction &
Maintenance Dept., Customer & System Superintendent, at 543—-4223, a minimum
of two (2) weeks in advance.

Excavations

When trench excavation is adjacent to or beneath HECO's existing structures or
facilities, the Contractor is responsible for:

a) Sheeting and bracing the excavation to prevent slides, cave—ins, and
settlements. Protecting existing structures or facilities with beams, struts, or
under—pinnings. Backfilling with proper backfill material including special thermal
backfill where existing (refer to Engineering Department for thermal backfill
specifications).
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HAWAIIAN ELECTRIC COMPANY NOTES (Continued)

Relocation of HECO Facilities

Any work required to relocate or modify HECO facilities shall be done by HECO, or by the
Contractor under HECO’s supervision. The Contractor shall be responsible for all coordination,
and shall provide necessary support for HECO's work, which may include, but not be limited to,
excavation and backfill, permits and ftraffic control, and restoration of pavement, sidewalks, and
other facilities.

All costs associated with any relocation or modification (either temporary or permanent) for the
convenience of the Contractor, or to enable the Contractor to perform his work in a safe and
expeditious manner in fulfilling his contract obligations shall be borne by the Contractor.

Conflicts

The Contractor acknowledges that HECO is not responsible for any delay or damage that may
arise as a result of any conflicts discovered or identified with respect to the location or
construction of HECO's electrical facilities in the field, regardless of whether the Contractor has
met the requested minimum advance notices. In order to minimize any delay or impact arising
from such conflicts, the Contractor shall notify HECO immediately upon discovery or identification
of such conflict.

Damage to HECO facilities

The Contractor shall be responsible for the protection of all HECO surface and subsurface utilities
and shall be responsible for any damages to HECO's facilities as a result of his operations. The

Contractor shall immediately report such damages to HECO's trouble dispatcher at 548—7961.
Repair work shall be done by HECO or by the Contractor under HECO's supervision. Costs for
damages to HECO's facilities shall be borne by the Contractor.

HECO Stand—By Personnel

The Contractor may request HECO to provide an inspector to stand—by during construction near
HECO's facilities. The cost of such inspection will be charged to the Contractor.

The Contractor shall call the HECO Construction and Maintenance Dept., Customer & System
Superintendent at 543-4223 a minimum of 5 working days in advance to arrange for HECO
stand—by personnel.

Indemnity

The Contractor shall indemnify, defend and hold harmless HECO from and against all losses,
damages, claims, and actions, including but not limited to reasonable attorney’s fees and costs
based upon or arising out of damage to property of injuries to persons, or other tortious acts
caused or contributed to by Contractor or anyone acting under its direction or control or on its
behalf; provided Contractor’s indemnity shall not be applicable to any liability based upon the
sole negligence of HECO.

The Contractor to stakeout all facilities for verification by the utility involved and/or affected before
proceeding. Location and depth of all manholes, pullboxes and the routing of all ductlines shall be
verified by the utilities prior to excavation, construction, or installation.

All manholes, pullboxes and ductlines to be installed in concrete, shall be inspected and approved by
the utility company before placing concrete. Notify utility company 48 hours prior to placing concrete.

All completed ductlines shall be mandrel tested by the Contractor in the presence of the utility
company's inspector using the utility company’s standard practice.

The Contractor shall install a 1/8" polyolefin pull line in all completed HECO and CATV ductlines after
mandrel testing is complete,
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HAWAIAN ELECTRIC COMPANY NOTES (Continued)

The Contractor shall be responsible for all proposed work within private property
to enable the conversion from overhead to underground. The Contractor shall
coordinate all work with the utility companies.

The Contractor shall give HECO forty (40) working days nottce to proceed with
it's portion of the work.

Barricading of HECO's facilities, if required, shall be done by Contractor.
Breaking into existing HECO facilities shall be done by HECO.

HECO shall remove all existing HECO facilities except as noted on the plans.

The following terms will be used interchangeably throughout this project:
a.  VHor "T" for Verizon Hawaii
b.  HECO or "E” for Hawaiian Electric Company
c.  Oceanic Cable or "V for Oceanic Cablevision

The Contractor shall furnish his construction schedule forty—five (45) working
days prior to starting any HECO work.

CAUTION!!! ELECTRICAL HAZARD!!!!

Existing electrical facilities, overhead lines and underground encased buried duct
lines are energized and will remain energized during construction. Cables in
service boxes, transformer vaults and handholes are also energized. Only
Hawaifan Electric Company personnel are to handle these energized cables and
erect temporary guards to protect cables from damage. Contractor shall work
cautiously to avoid accidents and damage to existing facilities, which can result in

electrocution. Contractor shall coordinate his work with HECO U.G. Division and
Inspection Division (phone: 543-5668)

The Contractor shall furnish and install all materials to complete
construction of the underground ductline system, including riser conduits.
All electric ducts shall be encased in concrete jacket unless otherwise
specified.  All ducts and conduits shall be inspected and approved by HECO
prior to placing concrete. The Contractor shall notify HECO's inspection
division (phone 548-7763) at least 48 hours prior to placing concrete.

The Contractor is to stake out all temporary & permanent new pole
locations so as not to conflict with any existing or proposed utility
or any proposed improvement.

The Contractor shall install Schedule 40 PVC conduit for all HECO ductline,
no split ducts will be allowed. No notching of HECO boxes will be allowed.

For construction of underground facilities refer to HECO Specification
CS7003 and €S7001.

The underground pipes, cables or ductlines known to exist by the
Engineer from his search of records are indicated on the plans. The
Contractor shall verify the locations and depths of the facilities

and exercise proper care in excavating the area. Wherever connections
of new utilities to existing utilities are shown on the plans, the Con—
tractor shall expose the existing lines at the proposed connections to
verify their locations and depths prior to excavation for the new lines.

Locations of all existing handholes and service boxes areapproximate and exact

location shall be determined in the field.
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HAWAIAN ELECTRIC COMPANY NOTES (Continued)

The Contractor shall provide two sets of as—built reproducible tracings
showing the offsets, stationing and vertical elevation of the duct line(s)
constructed. One set is for the State Department of Transportation,
Highways Division and the other is for the Hawaiian Electric Company.

All manholes shall be cast in place unless approved by HECO.

The following clearances shall be maintained between HECO's ductline and
all adjacent structures (charted and uncharted) in the trench:

Structure type Minimum Clearance (Inches)
Water Lines, Parallel 36

Water Lines, Crossing 12 (A)
Sewer Lines, Parallel 36 (B)
Sewer Lines, Crossing 24 (C)
Drain Lines, Parallel 2
Drain Lines, Crossing 6 (D)
Electrical and Gas Lines, Parallel 12
Electrical and Gas Lines, Crossing 12

6 ()
6 (D)
36

48 Below Oil Line (E)

Telephone Lines, Parallel
Telephone Lines, Crossing
Chevron QOil Lines, Parallel
Chevron Oil Lines, Crossing

A.  The minimum vertical clearances to water lines crossing electrical
ductlines can be reduced to 6 inches if the electrical ductline
structure is smaller than 16 inches, is concrete encased, and is
below the water line.

B. A minimum horizontal clearance of 36 inches is required between
new handholes and existing sewer laterals.

C.  The minimum vertical clearances to sewer pipes crossing electrical
ductlines can be reduced to 12 inches if the sewer pipe is
jacketed in concrete.

D.  The minimum clearances shall be increased to 12 inches if the
electrical ductline is direct buried.

E. The minimum vertical clearances to oil lines crossing electrical
ductlines can be reduced to 24 inches below oil lines if the
crossings are encased in 6 inches of concrete.

F.  The contractor shall notify the Construction Manager & HECO of
any heat sources (power cable duct bank, steamline, etc.)

encountered that are not properly identified on the drawing.
DRAWING REVIEW

By %O/W__

Hawaiian Electric Company, Inc.

HECO's review of these drawings shall in no way refieve the
Customer, its Consultant, its Contractor or anyone

acting on the Customer's behalf from the responsibility for
engineering, design, materials and any other liability associated DATE
with this project.

- W e e
Engmeermg Department

REVISION

RONALD N. S, HO & ASSOC, INC,

ELECTRICAL ENGINEERS STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

HECO NOTES Il

[ {moressionat)

ENGINEER | ¥

PUULOA ROAD IMPROVEMENTS
Kamehameha Hwy. fo_Salt Lake Blvd.

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION

HAWAIIAN ELECTRIC COMPANY, INC.

Do ttants Federal Aid Project No. STP-7310(1)
G GpPSignatuly
DATE Expiration Dote of the License:
04/30/04 SCALE: AS NOTED DATE: MAY 2003

SHEET No. E-3 OF 56 SHEETS

125




T

DRAWN BY
TRACEPD BY
DESIGNED BY
QUANTITIES BY
CHECKED BY

atd

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK
MNo.

LAST SAVE: 05/07/03 @ 16:0B: 22 BY: AM PLOT SC v-0"

Z: \ACAD\PROJECTS\ 22038\ e04_22038 _n

GENERAL NOTES:

Installation of a Verizon Hawaii ductline system shall conform with the

requirements of the Verizon Hawaii “Standard Specification for Placing

Underground Systems” dated March 1999, all subsequent amendments and additions,
and all other pertinent standards for telephone construction. Contractor

shall familiarize his personnel by obtaining applicable specifications.

For underground cable locating and marking, five working days advance notice
is required. Three working days advance notice is required for any inspection
by a designated representative. The Contractor shall take necessary precaution
not to damage any existing cables or ducts. A Verizon Hawaii inspector or
designated representative Is required to be at any job site whenever there wil
be a breakage Into or entry into any structure that contain Verizon Hawaii
facilities.

The Contractor shall closely coordinate all work with Verizon Hawaii. Al
trenches must be inspected by Verizon Hawaii prior to backfilling and concrete—
encasing operations. The Contractor shall notify Verizon Hawaii inspector or
designated representative at least 72 hours prior to the excavation, bracing,
pouring of concrete or backfilling.

The Contractor shall obtain an excavation permit and toning request from
Verizon Hawaii's excavation permit section, located at 3239 Udlena Street, Third
Floor, two weeks prior to the start of construction. Hours of business are
7:00 am to 10:30 am and 11:30 am to 3:00 pm, Monday thru friday, except

holidays.

The location of Verizon Hawaii's existing facilities are approximate only.

The Contractor shall exercise extreme caution and shall maintain proper
clearances whenever construction crosses or is in close proximity to

Verizon Hawaii's facilities. The Contractor shall verify their locations and

shall be liable for any damages to Verizon Hawaii's facilities. Any damages
shall be reported immediately to Verizon Hawaii's repair section at #611 (24
hours) or to the excavation permit section at 840-1444 during normal work day
hours, Monday thru friday, except holidays.

When excavation is adjacent to or beneath Verizon Hawaii's existing structures

or facilities, the Contractor shall:

a. Sheet and/or brace the excavation to prevent slides, cave—ins or
settlements to ensure no movement to Verizon Hawaii's
structures or facilities.

b. Protect existing structures and/or facilities with beams, struts or
underpinning while excavating beneath them to ensure no movement to
Verizon Hawaii's structures or facilities.

The Contractor shall provide a 5/8" x 8 galvanized ground rod below the
telephone cabinet or backboard and a #6 TW insulated green ground wire with
a three foot coil. Telephone cabinets shall be grounded.

Concrete strength shall be 3,000 psi in 28 days.

For pole bracing instructions should field conditions and/or construction
procedures require that poles be braced to facilitate construction, the
Contractor is to contact the Verizon Hawaii inspector at 840-2979 at least
/2 hours in advance,

GENERAL CONSTRUCTION NOTES FOR VERIZON HAWAI (VH) FACILITIES

10.

1.

12

13.

Should it become necessary to relocate any Verizon Hawaii facilities, the
work shall be done by Verizon Hawail. The Contractor shall be responsible
for all coordination, and the State shall be responsible for all costs
associated with the relocation.

All construction must be inspected and approved by Verizon Hawaii prior to
the installation of any of its facilities and the energizing of its systems.
Verizon Hawaii will commence installation only after the construction has
been approved and no sooner than thirty working days thereafter. A project
of large magnitude will require more time.

The Contractor shall furnish his construction schedule forty-five (45) working
days prior to starting any Verizon Hawaii work. Contractor shall provide
Verizon Hawaii with sufficient installation time to complete their work.

Contractor shall furnish all labor and materials.

CONDUIT AND DUCT NOTES:

l

Unless otherwise indicated, all conduits, sweeps, couplings, adapters,
and bell ends provided for usage by Verizon Hawaii shall be

GT42 2" or 4" PVC conduit meeting VH Specification GTS-8342.

Refer to VH Standard Drawing 34028 for installation. Schedule 40
conduit is acceptable as a substitute for GT42 conduit except that pole
riser bends shall be Schedule 40 conduit. |

Conduits from utility boxes to the individual lots shall be considered
incidental to their respective main duct lines. Said conduits shall be
GT42 4" PVC unless otherwise shown (see Item 1 above).

When utility ducts are concrete encased at intersection of water pipe and
utility ducts, a 6" minimum separation between water pipe and top of the
concrete encasing utility ducts shall be maintained. Stones, rocks, etc.
shall not be used with backfill material, only nonexpansive select

materials shall be used as backfill material.

Bends in the duct dlignment, due to changes in grade, shall have a minimum
radius of 20 feet. All 90—degree C-bends at a pole or at the building

floor penetration shall have a bend radius of ten times the diameter of

the duct or greater.

The Contractor shall place 8-mil 4" wide warning tape, orange in color with a
black imprinted message "WARNING — STOP DIGGING — CALL VERIZON HAWAI,
COMMUNICATIONS CABLE BURIED BELOW, FAILURE 10 COMPLY COULD RESULT IN
LEGAL ACTION’, 12" below the surface over the duct or concrete jacket

for the entire length of all duct installations. See VH Standard

Drawing 34028. Recommended tape is manufactured by Thor Enterprises,

Inc., Sun Prairie, W 53590 (phone:  1-800~827-8467) part numbers DTOGTE-41
(1000°), and DTOGTE-46 (6000°). Equivalent tapes are acceptable.
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CONDUIT AND DUCT NOTES (Continued):

After the ducts are installed, but prior to concrete encasement, a man—
drel with a square front not less than 12" long and having a diemeter
of 1/4” less than the inside diameter of the duct shall be pulled through
each duct after which a brush with stiff bristles shall be pulled through
to make certain that no particles of earth, sand, or gravel have been
left in the line. Ducts shall be completely dry and clean. All ducts

- shall be capped to prevent entry of foreign material during construction

and at the completion of installation.

Recommended mandrels and brushes are made by General Machine Products Co.
(GMP), Trevose, PA (phone: 215-357-5500). Recommended GMP part number

8182-4R (test mandrel for 4" conduit), and part number 17094 (brush for
4" conduit). 2" ducts will require cleaning using rags.

All ducts and conduits shall have an 1800 Ib polyester Mule-Tape (NEPTCO
WP1800P, Verizon Hawaii material code no. 571154) installed through the
entire length with two feet of slack in manholes and handholes, and one
foot of slack in pullboxes. The muletape shall be rated for 1800 Ibs.

of pull and have footage markers for measuring duct lengths. The
NEPTCO Muletape is available in 3,000 6,500, and 10,000 regls.

The NEPICO Muletape is prelubricated and printed with sequential footage
markings. ,

Using the NEPTCO Muletape, the Contractor shall measure at least one
aduct of a common duct run. The distance shall be marked on the record
prints and submitted to Verizon Hawaii inspector for record keeping.

8. Metallic entrance conduits shall be grounded.

Al conduits within a building shall:

a) Be installed in the shortest and straightest possible run.

b) Have no section longer than 100 feet nor contain more than two 90~
degree bends. An approved sized junction box or qutter box shall be
placed if this is exceeded.

¢) All bends shall be long sweep—radius bends but the inside radius of
the bend must never be less than ten times the diameter of the conduit.
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GENERAL CONSTRUCTION NOTES FOR VERIZON HAWAIL (VH) FACILITIES { COntinued)

HANDHOLES /MANHOLES NOTES:

I, All ducts associated with manholes or handholes shall be installed
to provide adequate drainage toward the manholes or handholes
(minimum 0.25% slope, unless otherwise noted). The “through” ducts
entering manholes and handholes shall be splayed with a 20" transition
and enter the manhole/handhole 6" to 8" from the inside edge of the wall
(see manhole wall elevation details and duct transition detail).

2. 510" x 9-6" x 7-0°D manholes (VH Standard Drawing 34060), 5 x 10°
manholes (VH Standard Drawing 34108), 6" x 12" manholes (WH Standard
Drawing 180018) may be cast-in place or precast. If using precast manholes
and handholes, the construction joint between precast sections must be
thoroughly cleaned of dll dirt or other debris, and shall be bonded
with a mastic or sealing compound when installed to prevent water entry.
The mastic tape or sealing compound must completely fill the construction
joint, and cover the entire joint area. The precast sections must be
placed as soon as the sealant installation is completed. ITwo coats of
THORO-SFAL or approved equal shall be applied 12" on both sides of
exterior joint areas.

J. Before placing precast sections, the Contractor shall provide at least
three to six inches of sand or base material on the bottom of the
excavation. In fluid soils, or soils wulnerable to becoming fluid, #9 or 10
stone (1/2” to 3/4") may be used for stability. The base material shall

be compacted and graded to level.

4. The manhole cover and frame has a clear opening of 30" and is available
as a 5-5/8" high frame (part no. R-1750-C1) or as a 10" high frame (part
no. R—1750-C) from Neenah Foundry Company in Neenah, W (phone: 1-800-
558-5075). The 10" high frame shall be selected for normal applications.
the 5-5/8" high frame shall be used for applications where the depth of
pavement down to the concrete manhole slab is shallow and limited. The
manhole roof slab opening is 36" in diameter. The cover shall have the
Verizon logo and be equipped with two 1" diameter lift holes 180 degrees
apart. The bolts that come with the cover to lock down the cover are
to be turned over to the Verizon Hawaii inspector. Do not lock covers
down with these bolts. Refer to VH Standard Drawing 34066.

PULLBOX NOITES:

1.

All Type 43518 (2" x 4)) and 435186 (2" x 6) pullboxes shall be constructed
with a 12" base and a minimum of three 8" precast sections. (Refer to VH
Standard Drawings 34056 and 34078). Modified 3' x 5° pullboxes shail be
installed (refer to Verizon Hawaii Standard Drawing No. 34110a for 3’ x 5’
modified pullbox details). Install one 5/8" x 8 ground rod in all other
Verizon Hawaii pullboxes and handholes, except in 436T meter type

boxes (12" x 20°).

At no time shall cement mortar, wood or any other material be used
between precast sections. Leveling or raising of pullboxes shall be
done at the brickwork section using cement mortar. The permanent
installation of wooden wedges to level or raise the precast sections
shall not be permitted.

Concrete precasted base shall be used in new construction. Bricks may be
used as an alternative only when intercepting existing ducts. The minimum
layers of bricks to be used shall always be at least one layer lower than
the lowest duct entering the pullbox. At no time, however, shall there be
less than two layers of bricks on each installation.

Unless indicated otherwise, conduits shall enter boxes at 90-degree angle
and be flush to the wall with flared or bell ends to prevent cable damage.

The base or bricks shall be placed on a minimum of 6" of #3 crushed rock
backfill

The top of all utility boxes shall be 1" above finish grade in non-paved
shoulders unless otherwise noted. Finish grade material shall be placed
from the top of the utility box and feathered two feet around to finish grade.
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EQUIPMENT SCHEDULES

Hawaiian Electric Co. Inc., Verizon Hawaii, Inc., Oceanic Cable, and
AT&T Pullboxes, Handholes & Manholes to be Provided as Indicated.

DESCRIPTION

HECO 2’ X 4’ PULLBOX PER HECO DWG. 30-2005

HECO 3" X 5 HANDHOLE PER HECO DWG. 18841

HECO 5" X 7° HANDHOLE PER HECO DWG. 18843

HTCO 2° X 4" PULLBOX PER HTCO DWG. 34056

HTCO 3" X 5" HANDHOLE PER HTCO 34110A |

HTCO 3’ X 5" MODIFIED HANDHOLE (CHECK W/HTCO)

HTCO 510" X 9-6" X 7'-0"D MANHOLE PER HTCO DWG. 34108
HTCO 6° X 12° X 7-0" MANHOLE PER HTCO DWG. 180020

AT&T 4’ X 4' MANHOLE PER AT&T REQUIREMENTS

CATV 2" X 4" PULLBOX, SIMILAR TO HTCO DWG. NO. 34056
EXCEPT WITH "CATV" INSCRIBED ON COVERS.

CATV 3" X 5 HANDHOLE, PER DETAILS ON SHEET E-27

0 FUEEEDEREE &

at3a

Al&l CONTRUCTION NOJTES

1. The location of AT&T's underground facilities as
shown on the plans are from record of varying
degrees of accuracy and are not guaranteed as
shown. The Contractor shall exercise extreme
caution when the excavation and construction
crosses or is in close proximity to underground
fiber optic facilities. Any damage to the existing
underground facilities shall be repaired and
paid for by the Contractor.

2. This project involves work that will impact
AT&T's fiber optic communications cable. Please
call 1-800-227-2600 prior to the start of work, to
arrange for exact cable location. 72 hours prior
notification will be appreciated.

J. Whenever a Contractor is working over or near
the AT&T cable, an Al&T technician must be on
site.

" HECO's review of these drawings shall in no way relieve the
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. ¥
Engineering Department
Hawaiian Electric Company, Inc.

Customer, its Consultant, its Contractor or anyone
acting on the Customer’s behalf from the resppngpmty for
engineering, design, materials and any other liability associated

with this project.
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DESIGNED BY
QUANTITIES BY
CHECKED BY
LAST SAVE: 12/07/12 @ 06:28:13 BY: AM PLOT SC 1=20

PLAN
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No.

R: \ACAD\PROJECTS\22038\e23_22038_ts08-demo~ts—20121206 XREFS: XPUUBASEA 2000 XPHASE_COLOR XORIGSTRI XORIGHASE XUTILTXT=UTILITYTXTRH PHASE XTOPOTXT ORIGINAL HTCO DUCT—MH LOCATIONS XBASE—EXSTTXT=XPUUBASE—EXSTTXT XUGPLAN X1FTCNTRS=XONEFTCONTOURS XPUUSTRI XPUUBASE 22038ALL

NOTES:

'] Replace existing traffic signal pullbox with new traffic signal
pullbox. See sheet E—-23A. |
2| Existing traffic signal standard to remain; existing traffic signal
heads to remain or be removed as indicated; traffic signal system to
be reconnected to new traffic signal cable system. See sheet E-23A.
3| Remove existing overhead traffic signal cables and signals.
Remove existing underground traffic signal cables from existing
conduits and abandon conduits in place.
5. All traffic signal system removal work shall be part of Proposal
[tem No. 623.2001.
6. See Sheet No. E=23A for new traffic signal and highway lighting
work.
_______ 7| Remove existing traffic signal wood pole, down quys, and
signal heads as indicated.
8| Abandon existing traffic signal loop detector cables in place.

Remove existing Type Il traffic signal standard, signal
S . 3 . ®
A Sy ey = — | heads, and concrete foundation as required for installation
ACA oY vy WW/ e e e o oo : s m..m, .mam ,.ﬂ.: w/j.; m o / : B e | : » . x‘ : ‘ “//// g - » ;;;;;;g:f‘ 3: ‘ . Y
S .| Remove Existing Highway==—=—""""1 ¥ ' e ) o of new t(a ffic signal systems. | | | |
s 4 tight Bracket-Arm-and—— p o e AL P e M .~ 10. Traffic signal system shall remain operational during construction
w / ’ d—r g i X = PSRN SN - and temporary traffic signal system shall be provided as
AN el o1 4 approval from the State DOT for any temporary traffic signal
= =g T - system prior to modifications to the existing traffic signal system.
) | ; 1 | \\ / . : '] Demolish and remove existing traffic signal pullbox.
PU |
G e e T
%u OO O N A T L A S Iy I YU N WA= A A 7S o N < vy s N N== A covs gy e N o S | BRI G VAP e e S I A O

For Enlarged Traffic Signal System Demolition
Plan of Intersection, See Sheet E—23A

02/26,/07 | Revised Traffic Signal
System per DIS

Comments
Pukolog — DATE REVISION

RONALD N. S, HO & ASSOC., INC.

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

EXISTING TRAFFIC SIGNAL

SYSTEM DEMOLITION PLAN

. PUULOA ROAD IMPROVEMENTS
THIS WORK WAS, PREPARED BY ME Kamehameha Hwy. fo Salt Lake Bivd.

Street

g LXISTING TRAFFIC SIGNAL SYSTEM DEMOLITION PLAN

=l

2 SCALE: 1"=20"

200 10 O 20’ 40’ 60’ "OR UNDER MY SUPERVSION . :
. Nk Micgoafy|  Federal Aid Project No. STP=7310(1)
SCALE: : 1"=20’ i Signaturd/

Expiration Date of the License:
GRAPHIC SCALE 04/30/14 | SCALE: AS NOTED DATE: MAY 2003
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FED. ROAD FISCAL | SHEET | TOTAL
DIST. NO. | STATE PROJ. NO. YEAR NO. SHEETS

HAWAII HaW. | STP-7310(1) | 2003 |C.O. 151| 193

< NOQJES:

Replace existing traffic signal pullbox with new traffic signal

pullbox. See sheet E-23C.

Existing traffic signal standard to remain; existing traffic signal
heads to remain or be removed as indicated; traffic signal system to
be reconnected to new traffic signal cable system. See sheet E—23C.
Remove existing overhead traffic signal cables and signals.

Remove existing underground traffic signal cables from existing
conduits and abandon conduits in place.

All traffic signal system removal work shall be part of Proposal

Item No. 623.2001.

See Sheet No. E-23C for new traffic signal and highway lighting
work.

Remove existing traffic signal wood pole, down quys, and

signal heads as Indicated.

Abandon existing traffic signal loop detector cables in place.

Remove existing Type | or Type Il traffic signal standard, signal
heads, and concrete foundation as required for installation

of new traffic signal systems.

Traffic signal system shall remain operational during construction
and temporary traffic signal system shall be provided as

required to maintain operation. Contractor shall obtain

approval from the State DOT for any temporary traffic signal

system prior to modifications to the existing traffic signal system.
Demolish and remove existing traffic signal pullbox.

Existing street light standard to remain; existing traffic signal

heads and associated wiring to be removed as indicated.

Intercept existing traffic signal conduits and cables with new Type "C”
traffic signal pullbox.

Existing CCTV fiber optic cable shall be disconnected from existing
CCTV cabinet, removed from underground ducts and overhead pole
line and reinstalled in new underground traffic signal duct system;
and reconnect to existing CCTV cabinet per City DIS requirements
and approval.

Move existing traffic signal light onto existing traffic signal standarg;
Provide new two light mounting arm on existing traffic signal standard,
Remove and relocate existing traffic signal light onto new mount.

05.10.07  Revised 1.5. Sys. per
DIS Comments; Added
Temp T.5. Std.

02/26,/07 | Revised Traffic Signal
System per DTS
Comments

DATE REVISION

RONALD N. S. HO & ASSOC., INC.
ELECTRICAL ENGINEERS STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

ENLARGED EXISTING TRAFFIC SIGNAL

SYSIEM DEMOLITION PLAN

PUULOA ROAD IMPROVEMENTS
Kamehameha Hwy. fo Salt Lake Blvd.
Federal Aid Project No. STP—7310(1)

OR UNDER MY SUPERVISION _

Signatufe / '
Expiration Date of the License:

04/30/14 1 SCALE: AS NOTED DATE: MAY 2003
SHEET No.E-2A0F 53 SHEETS

C.0. 151
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HIGHWAY LIGHTING AND TRAFFIC SIGNAL SYSTEM PLAN Vil

H14ON

SCALE: 1"=20"

For Enlarged Traffic Signal System
Plan of Intersection, See Sheet E-23C

20 100 O 20’ 40’ 60’
e T L e—____ ee——
SCALE: 1”7=20’
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NOIES:

| Provide Loop Detectors as Shown.

02/26/07 | Deleted Duplicate Traffic
Signal Conduit Schedule
DATE REVISION

RONALD N. S, HO & ASSOC., INC.
ELECTRICAL ENGINEERS

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

HIGHWAY LIGHTING AND TRAFFIC

SIGNAL SYSTEM PLAN VIll

PUULOA ROAD IMPROVEMENTS

Kamehameha Hwy. to Salt Lake Bivd.

Federal Aid Project No. STP—7310(1)

Expiration Date of the License:
04/30/14 |  SCALE: AS NOTED DATE: MAY 2003
SHEET No.E-2BOF 5 SHEETS

C.0. 152
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SURVEY PLOTTED BY
DRAWN BY

QUANTITIES BY
CHECKED BY

LAST SAVE: 12/06/12 @ 13:12:34 BY: AM PLOT SC 1=10

TRACED BY
DESIGNED BY

PLAN

ORIGINAL

NOTE BOOK
No.

R: \ACAD \PROJECTS\ 22038\ e23C_22038_ts0Brevb2—20121206 XREFS: XPHASE_COLOR XORIGSTRI XORIGBASE XUTILTXT=UTILITYTXTRH PHASE XTOPOTXT XPUUBASEA 2000 ORIGINAL HTCO DUCT—MH LOCATIONS XUGPLAN X1FTCNTRS=XONEFTCONTOURS XBASE-EXSTTXT=XPUUBASE—-EXSTTXT XPUUSTRI XPUUBASE 2203BALL

FED. ROAD STATE PROJ. NO. FISCAL SHEET TOTAL

DIST. NO. YEAR NO. SHEETS
HAWAII Haw. | STP-7310(1) | 2003 |C.0. 153} 193
IRAFFIC SIGNAL SYSTEM CONDUIT & CABLE DATA
CONDUIT | CABLE ITEM DESCRIPTION FOR CONDUIT AND CABLE QUANTITY
DDED DD BKDIBKDIDIDADIH|AD|ID
2" | 1-Type 1 oo | o e o o 0|0 e
2" I-Type 1 o o 6o e o o 0|0 o
2" | 1-Type 2 ® o o | o
2" | 2-Type 2
2" | 4-Tye 2 o | o o
2" | 5=Type 2 ®
2" | 6=Tye 2 2 o
2" | 7-Type 2
2" | 8-Tye 2 ® o
2" | Spare (Fut. Type 3) ® oo |0 o
2" | 1-Tye 6 e| o 0|0 o o e
2" | 1-Type 6
2" | 1-Tye 7 ® ® o | e
2" | 2-Type 7 ®
2" | 4-Tye 7 @
3" | Spare (Fut. Type 3) ® e
2" | Spare ®
2" | Exist. Fiber Optic e|lo o e
Cable Reinstalled
2" | 2-Type 1
2" | 2-Type 1
Notes:  Type 1 Cable (Ctrl) f Type 6 Cable (Pwr)
Tyoe 2 Cable (Loop/Ped) Tyoe 7 Cable (Opticom)
Tyoe 3 Cable (Interconnect) |
Replace existing traffic signal pullbox with new traffic signal pullbox as indicated.
2| Route new traffic signal duct into existing traffic signal pullbox, break
and patch pullbox as required.
3| Add new opticom cable in existing conduit.
4| Provide four (4) Opticom cards and install in existing controller cabinet.
5| Existing fiber optic cable shall be rerouted into new 2" traffic signal duct, (rerouted from
overhead system to underground system per City DTS approval). Contractor shall splice
IBRRR < . . 5 fiber optic cables together after it has been run through the conduits.
\\\\\ sl Bt D W el e 6] Intercept existing traffic signal conduits and cables with new Type "C" traffic signal pullbox.
a ‘ e Pullbox should be penetrated from the sides; coordinate requirements with City DTS
Engineer and Inspector.
7| Remove existing temporary traffic signal light; 02/26/07 | Revised Iraffic Signal
7A| Remove existing traffic signal standard and base; System per DIS
78] Remove and relocate existing traffic signal light onto Comments (Entire
N | VAN \ el 1 i K | new traffic signal standard. Sheet)
Existing CCTV —— S DN I e T A 8| Remove temporary t(a ffic signal light/wires; abandon DATE EVISION
Cabinet and Pullbox a‘g} iy temporary ug conduit. RONAN' T STATE OF HAWAII
| \ ] — . \ DEPARTMENT OF TRANSPORTATION
05.10.07 | Revised T.S. Sys. per ENLARGED TRAFFIC SIGNAL
NN T T ;,‘;‘\‘k“,“ | Sttg =R - o femp I.5. otd. I PUULOA ROAD IMPROVEMENTS
- 6‘ 2) f f B U G0 [.‘§ — | ?ggf;,r;/g/ e[rifflc Signal 05/ 7 9/ 07| Relocated 1.5 Std. & THIS WORK WA PREPARED BY ME Kamehameha Hwy. to Salt Lake Bivd.
R RO (R ==y 1 Added New T.S. Std. OR UNDER MY SIPERMSON ~ : :
I - o S o 5 o0 o 0’ 30’ due to Field Conditions Federal Aid Project No. STP—7310(1)
z LNLARGED [RAFFIC SIGNAL SYSTEM PLAN IX e e e ccen o o L
2 > g SCALE: 1"=10 DATE DATE ; /3014 | SCALE: AS NOTED DATE: MAY 2003
= SCALE: =10 GRAPHIC SCALE SHEET No.E-2COF 5 SHEETS

o ‘ , C.0. 153
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DRAWN BY

DESIGNED BY.
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

5ok ] TRACED BY

NOTE B

No..

LAST SAVE: 12/06/12 @ 13:14:27 BY: AM PLOT SC 12.000000=12.000000

R: \ACAD\PROJECTS\22038\e24_22038_ts2a—20121206

FED. ROAD
DIST. NO.

STATE

PROJ. NO. F1

YEAR NO.

SCAL SHEET TOTAL

. SHEETS

HAWAII

HAW.

STP-7310(1)

2003

C.O. 154 193

TRAFFIC SIGNAL HEAD SCHEDULE

SALT LAKE BOULEVARD /PUKOLOA INTERSECTION

PHASE ASSIGNMENT DIAGRAM

NEW TRAFFIC SIGNAL PHASING DIAGRAM
SALT LAKE BLVD/PUKOLOA INTERSECTION

@1 @7 g3 @4
Salt Lake Blvd. Salt Lake Blvd. Salt Lake Blvd. Salt Lake Blvd.
| : |
| | v Ped
y v -—— > === A
= - <o > Ped Puuloa Rd. \ S E— |
. Pudloa Rad. j e — ~| Puuloa Rd. = g | Vv =—— | .| Puuloa Rd. i va—
— — _ —3 — pool
—> > I e — — — — \ :
..._____.__>| s . s |< ________ —
K S _]\' >|Ped T $ _—— : e — — —
l I : v
T | | | Ped
Pukolog St. Pukoloa St. Pukolog St. Pukoloa St.
PHASE DIAGRAM
Ring "A”
Barrier—g Barrier—
@1 B2 B3 o4 \
- = || L)
|
< —> V
25 J« ?6 @7 o8
Ring "B” |

TRAFFIC SIGNAL POLE LETTER - TRAFFIC SIGNAL POLE LETTER -
HEAD TYPE AND SIGNAL HEAD HEAD TYPE AND SIGNAL HEAD
DESCRIPTION NUMBER DESCRIPTION NUMBER
@ A-1
0 c-3
-3
(©) J—2 (Exist)
12" RYG Traffic E1=T
Signal Head E1=5
| @ C-4
() F—1 (Relocated)
12" RYGA Traffic
Signal Head*
@ A-4 A-3
© B-1 D-2 (Exist)
0 J—1 (Exist)
12" RYGA Traffic E1-2
Signal Head
A—2 12” RYGGA Traffic
C-1 Signal Head
|-
G-1
12" RYGA Traffic 6=2
Signal Head
_ Al-1
I -5
i o
ufilfht Fo—1
Pedestrian G—4
Signal Head =1
* Indicates Programmed Visibility Traffic Signal Head
03/79/07 Relocated Ped. Signal
Lt. to New T.S. Std. due
to Field Conditions
DATE REVISION

RONALD N. S. HO & ASSOC,, INC.

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

NEW IRAFFIC SIGNAL PHASING DIAGRAM

SALT LAKE BLVD/PUKOLOA INTERSECTION

PUULOA ROAD IMPROVEMENTS

05.10.07

Revised T.S. Sys. per
DIS Comments

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION

Mindi ! W riao A

SignaturU |

DATE

DATE

Expiration Date of the License:

04/30/14

Kamehameha Hwy. to Salt Lake Bivd.

Federal Aid Project No. STP—7310(1)

SCALE: AS NOTED

DATE: MAY 2003

SHEET

No.E-24 OF 56 SHEETS

C.0. 1

54




DATE

DRAWN BY

DESIGNED BY.
QUANTITIES BY
CHECKED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

5ok ] TRACED BY

NOTE B

No..

LAST SAVE: 12/06/12 @ 13:14:27 BY: AM PLOT SC 12.000000=12.000000

R: \ACAD\PROJECTS\22038\e24_22038_ts2a—20121206

FED. ROAD
DIST. NO.

STATE

PROJ. NO. F1

YEAR NO.

SCAL SHEET TOTAL

. SHEETS

HAWAII

HAW.

STP-7310(1)

2003

C.O. 154 193

TRAFFIC SIGNAL HEAD SCHEDULE

SALT LAKE BOULEVARD /PUKOLOA INTERSECTION

PHASE ASSIGNMENT DIAGRAM

NEW TRAFFIC SIGNAL PHASING DIAGRAM
SALT LAKE BLVD/PUKOLOA INTERSECTION

@1 @7 g3 @4
Salt Lake Blvd. Salt Lake Blvd. Salt Lake Blvd. Salt Lake Blvd.
| : |
| | v Ped
y v -—— > === A
= - <o > Ped Puuloa Rd. \ S E— |
. Pudloa Rad. j e — ~| Puuloa Rd. = g | Vv =—— | .| Puuloa Rd. i va—
— — _ —3 — pool
—> > I e — — — — \ :
..._____.__>| s . s |< ________ —
K S _]\' >|Ped T $ _—— : e — — —
l I : v
T | | | Ped
Pukolog St. Pukoloa St. Pukolog St. Pukoloa St.
PHASE DIAGRAM
Ring "A”
Barrier—g Barrier—
@1 B2 B3 o4 \
- = || L)
|
< —> V
25 J« ?6 @7 o8
Ring "B” |

TRAFFIC SIGNAL POLE LETTER - TRAFFIC SIGNAL POLE LETTER -
HEAD TYPE AND SIGNAL HEAD HEAD TYPE AND SIGNAL HEAD
DESCRIPTION NUMBER DESCRIPTION NUMBER
@ A-1
0 c-3
-3
(©) J—2 (Exist)
12" RYG Traffic E1=T
Signal Head E1=5
| @ C-4
() F—1 (Relocated)
12" RYGA Traffic
Signal Head*
@ A-4 A-3
© B-1 D-2 (Exist)
0 J—1 (Exist)
12" RYGA Traffic E1-2
Signal Head
A—2 12” RYGGA Traffic
C-1 Signal Head
|-
G-1
12" RYGA Traffic 6=2
Signal Head
_ Al-1
I -5
i o
ufilfht Fo—1
Pedestrian G—4
Signal Head =1
* Indicates Programmed Visibility Traffic Signal Head
03/79/07 Relocated Ped. Signal
Lt. to New T.S. Std. due
to Field Conditions
DATE REVISION

RONALD N. S. HO & ASSOC,, INC.

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

NEW IRAFFIC SIGNAL PHASING DIAGRAM

SALT LAKE BLVD/PUKOLOA INTERSECTION

PUULOA ROAD IMPROVEMENTS

05.10.07

Revised T.S. Sys. per
DIS Comments
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GENERAL NOTES FOR HIGHWAY LIGHT AND TRAFFIC SIGNAL PULLBOX

DETAILS ON SHEET E-29

1. Provide a minimum of one 16mm x 2.0m copperweld ground rod in each
pullbox. When directed by the traffic signal inspector/engineer, install
additional ground rods. Cost of ground rods shall be incidental to the
pullboxes.

All pre—cast concrete pullboxes shall be manufactured in two pieces.
The pullbox with cover shall be capable of supporting an ms 18 loading.

The maximum weight of the pullbox cover shall not exceed 27 kilograms.

S e 5 A

The openings for the conduits on all pullboxes shall be pre—cast concrete
knockouts.

6.  After instdlling the conduits in the openings of the pullboxes, the Contractor
shall fill the excess opening in the pre—cast knockouts with concrete mortar.

/. Prior to installing the pullboxes, the Contractor shall level the bottom of the
trench and achieve a minimum of 95% relative compaction of the bottom of
the trench.

8. All concrete shall be class A (25MPA, min.)

9. Rebars shall be grade 300 and all lapped splices shall be 360mm minimum.

- 10.  The #57 or #67 size aggregate shall conform to latest version of AASHTO M43

(ASTM D 448)

1. Type "C” pullbox shall be installed in a location protected from vehicular
traffic (i.e. raised sidewalk, behind a.c. curbs, traffic signal standard or
pipe quards).

Primer Coating
Conforming to the
- Requirements of

N ASTM D 41

Clean Concrete Surface Before
Application of First Coat of
Primer Coating and Flashing
Compound

Const. Joint

2nd layer fabric
Conforming to the
Requirements of

ASIM D 1668

\%155 / =
A

§

Finish Coat with

Flashing Compound Conforming

to the Requirements of e Flashing Compound
ASTM D 4586 Conforming to the
Requirements of
/' ASTM D 4586

[YPICAL FLASHING COMPOUND
WATERPROOFING DETAILS

NOT TO SCALE

, bol m (Hard Metric
Non Skid j 600 / sym me Size (as Mfr. Logg

Surface
: Lift Slot
S|/ 10 x 50
§ o % Di//'—— Traffic Signal
or
C{ ~ Hwy Lighting
Manufacturer’s — | as Specified
Logo
PLAN VIEW
- 600
SA B 594 43
ELEVATION

Note: See Highway Lighting and
Traffic Signal Pullbox Details
on Sht £-29

POLYMER CONCRETE COVER

NOT TO SCALE

N Flashing Compound
/3 T/ 31/3 Waterproofing of Back
- T Face of Walls Only, See
| | Deta:l on This Sheet

Slope — A <

1/4 : 1 s A

£
R

Note: See Highwdy Lighting and
Traffic Signal Pullbox Details
on Sht E-29

IYPICAL CONSTRUCTION JOINT DETAIL

NOT TO SCALE
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Encased
Ducts

to Adjacent ——

Pullbox

ar oo | STt | prow o | FECAL | SUERT | JETAL
HAWAII HAW. 5‘7P—-7370( 7) 2003 | 162 193
Cover Finish Grade or
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= =]
IIHN?,’ AL 'mﬂ
0 H J AIF
| 2 Provide Minimum 3

36" Min.
4”

of Slack Conductors
Coiled Up in Pullbox

12
E

7~ Stub-Up Ducts +4"

Min. Above Bottom
of Pullbox (Typical)

I

and Penetrate

Bottom of Pullbox

Note:

J 3

— Provide 90° Elbows — Duct Numbers

and Size as

Draining of Ducts to Pullbox per Specifications not Required.

Indicated on Plans

TYPICAL HL/TS DUCTLINE PENETRATION INTO PULLBOX DETAIL

NOT TO SCALE

All Dimensions on this
Sheet are in Millimeters
Unless Otherwise Shown
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J 6'-0" ;, Contactor
6" Min. o e A —Service Equipment Cabinet,
\ N A / ’ See Sheet £-32
5 =D STEETrr = —3tF]
Veter Sockel fﬁ = «~—— 3/4" Thk. Termite Treated Plywood Backboard,
eler Jocke ™~ | ) | Exterior Grade, Fasten Securely to Inside of
J 4~0" to Center of | | Cabinet, Sized 2" Smaller Than Inside Dimensions
Commercial Bypass X E E X | of Service Equipment Cabinet 12" x 1 1/2" Screws S.5
Device (3-0" Minimum . IN Rt Lighting Contactor (Flathead) Weld to
Sealagloe %i)r}itceer)Box ©l E > % : Irrigation: Controller Back Plates (8 Places)
12”W X 18”H X 8"0’ E -'% *v‘v’ireway, 8”H X 24”[_ X 8”0 -
’ Finish — ? te I il e IR Concrete Pad
NEMA 3R \ 2
Grade - :
= e .
To New HECO ’i* ]| Jwi: fi” ‘i‘ To Highway Light
Pole |

Panelboard

Edge of Enclosure
Opening

Test By—Pass Toggle
Switch

Photocell and Receptacle,
Mounted on Top of Enclosure,
For Controlling Lighting

Ground rod, 5/8" Dia.
x 8=0" Copperweld
per NEC |

NOTES: y .7

2. All equipment enclosure in service equipment cabinet shall be NEMA Type 1.

Y

T+——Stub and Cap 1-2"C, SCHEDULE

Pullbox ( 3— 2”0) e

80 PVC, Minimum 24" Below Grade,
and 24" Beyond Concrete Pad,

for Irrigation Controller Control
Circuits

T AT

" Indicates provisions for HECO seals.

2 ~\METERING EQUIPMENT ENCLOSURE LOCATI

B e | e || |
wawal | waw | STP-731001) | 2003 | 163 | 193
I Towqrds Roadway
Min. 4'=0" Clear
i Space in Front
i of Metering Equipment
Enclosure
.«////// - //%
i S // // g
;2/ s |
T //,,f / / front of Metering
;f " Required " Equipment Enclosure
19 //Clear ///""
i Workmg S
v ’SPC’C“’/ ///,/,;’ T Width of Metering
VL 4 Equipment Enclosure
Concrete PadJ
< Sidewalk >
< Curb
Planter Strip <— Edge of Sidewalk <—OGutter

ON_PLAN (Near Pole NP14)

J. Contractor shall verify equipment enclosure size.

1 NHIGHWAY LIGHTING METERING EQU PMENT ELEVATION (Near Pole NP14)
\E-3L_/NOT 10 SCALE

2
13/16” 3/8" 13/16”

HIGHWAY LIGHTING

NOTES:
. Use 3-ply laminated flexible plastic, black—white—black thickness:

black cap sheet — 0.010°, white base sheet — 0.052°, black base
sheet — 0.010".

2. Attach to meter enclosure using Scotch 3 brand very high bond (VHB)

double coated acrylic foam tape or equivalent.

3. Letters/numbers shall be 3/8" high, 1/16" stroke (white in color).
4. Letters/numbers area inscribed by cutting through “black cap sheet”

to expose white letters/numbers.

3 NMETER 1D TAG DETAIL

\E-31_/NoT 70 SCALE

NE-81_/NOT T0 SCALE

DRAWING REVIEW

Reviewed for HECO’s Facilities Only

Date é'?/@”f"%By 4 . (e
W e
Engineering Department
Hawaiian Electric Company, Inc.
T G’

. HECO's review of these drawings shall in no way relieve the

Customer, its Consultant, its Contractor or anyone

acting on the Customer's behalf from the responsibility for
engineering, design, materials and any other liability associated
with this project.
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with Clear Plexiglass ! ' R Back Plates (8 Places), 2" From To 1. Cabinet to be primed with one coat shop primer.
J | - & Sides (Typ.)
Covering (See g 4 Point S5 For Locations, See@ ) Detail "A” |
Note 8) = omnt: o.o. 3/4” Plywd - ; _ 2 Plywood to be treated (wolmanized) plywood,
. P " N Side View exterior grade, 3/4” thick. |
See Note 6--—~—-~——/ ; De(:f o
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% 12” 24 » 24” 72” VA Metal BaCk . . . ,
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. § 11/16" Holes - | equipment being installed in cabinet.
) NAD.
N (Typ, for 6) Detail C
T | e - o— 8. Location of opening for meter reader to
! O - | correspond with location of meter. Verify location
§ with equipment installation location.
Se Cﬁb n ”B” | 9. Mount equipment securely to plywood backboard.
(Angle fr Gme) 10. Contractor to bond equipment frame and enclosure
to ground system. |
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T E Pad
= i i s s \I"" mmmmmmmmm -
® 9 - I J\La - S mi \ ‘—lr
> X X %o Enclosure == | |
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} l 1 ' l and Approval, NEMA 3R (Rate G) ond 1-2C Spare - & 4 @ o g
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Luminaire: 250W HPS

Lamp with Integral

Constant Wattage
Ballast, 240V (Typ.)

2410, 1410 Gnd
in Pole Shaft

et il PN —— Attt it
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Bolt Connection, WP w ~ 3 Bolt Connection, WP \ 2°C, 8¢, 148 Gnd
(Tp) N . (Tp) . |
V2 \ \ \ . . ‘ 5 t Ground
Y40 RN NN I okt 1
State . \l, \\ z —
Secondary Y o40v | Ckt 3
UG Cables <] $ \' | ? )
(to Adjacent || L | | .
Pullbox) 1240V . | Ckt 2
| T2e0v [ B { okt 4
N\ \ 7 7 = ?
N N -/ N S
Highway Light Pullbox J Breakaway Iransformer Base —J
Where Indicated on Drawings, Where No Pullbox Indicated
(Typical) on Drawings, (Typical)
1 NTYPICAL HIGHWAY LIGHT WIRING DIAGRAM
\E-34_/(120,/240V UNDERGROUND METERED SYSTEM)
DATE REVISION

RONALD N. 5. HO & ASSOC., INC.

[/ ucensen \ \
[ proresSIONALY , |
ENGINEER | )

THIS WORK WAS PREPARED BY ME
OR UNDER MY SUPERVISION

STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

[YPICAL HIGHWAY LIGHT

WIRING_DIAGRAM

PUULOA ROAD IMPROVEMENTS

Kamehameha Hwy. fo Salt Lake Blvd,

Mudrgd M| Federal Aid Project No. STP-7310(1)
$ 9¢Fsianature(
Expiration Date of the License:
04/30/04 | SCALE: AS NOTED DATE: MAY 2005
SHEET No.E-34 OF 5 SHEETS
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LAST SAVE: 08/07 /03 @ 16:55:37 BY: AM PLOT SC -0 =1
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e

S o

NOIES FOR HIGHWAY LIGHT STANDARD:

1. Standard and bracket arms shall be
designed in accordance with latest
edition of "Standard Specifications
for Structural Supports for
Highway Signs, Luminaires
and Traffic Signals”, with
design revisions noted
on sheet E-39.

2. Submit shop drawings for

Bracket Arm ]

Length as Indicated

~——Luminaire, See @

\——-Aluminum Bracket Arm
(See Notes 1 and 2)

5L
O
S-S
/ : §
Approva < Aluminum Pole, Round Sl's
Continuous Taper without Ik
Pole Shall Be > Sectional Welds E| §
Free of White (See Notes 1 and 2) e Q;
Rust. N S-S
Light Standard =5
5 ~ / o D Tag, See = g
¥+ B Flec Sheet E-37 5|8
2& =| >,
P = | 2
Bolt Cover N E 3
\ © b Breakaway Transformer Moz
Base, See@
Handhole
R—-0-W Side
Finish |
Sidewaﬂ ——Curb & Gutter f Roadway
NzAS e },E —— 2'-0" (Edge of Breakaway
To Highway Light ERa I Transformer Base to
Pullbox Adjacent _\_ RO A Face of Curb)
To Base or to RATICI T Y
Adjacent Highway AR 2'-8" (Center of Pole Base to Face of
Light Standard L e Curb, and Shall Be Adjustable to Maintain
| e 2'-0" Dimension From Edge of Base to
Conc. Base, g R Face of Curb)
See Sheet E-36 RIS
LEVATIO

I NHIGHWAY LIGHT STANDARD DETAIL IN SIDEWALK LOCATION

E—35 /NOT TO SCALE

NOIES FOR HIGHWAY LIGHT STANDARD:

1.

2.

Pole Shall Be Free of White Rust.

Provide Mininum 3'-0" Clear Space to —
Any Obstruction or From Property
Line, Otherwise Locate Pole Base
Handhole on Opposite Side From B

Oncoming Traffic

Traffic)

Alternate Handhole Location
(Opposite Side From Oncoming \

Standard and bracket arms shall be
designed in accordance with latest
edition of "Standard Specifications
for Structural Supports for

Highway Signs, Luminaires

and Traffic Signals”, with

design revisions noted

on sheet £-39.

Submit shop drawings for
approval.

_ TR0 | s | prou o, | PR | ST | Tom
Bracket Arm | mawan | owaw | osTP-731001) | 2003 | 167 | 193
Length as Indicated

N Luminaire, See@

\—Aluminum Bracket Arm

(See Notes 1 and 2)

Handhole R—-0-W Side
(Preferred Location)

Finish Grade

/Property Line

RN
RN

A I e e e e e e e e e T TS T ,
L T
e T S T T T T T T [ T T

=== =)

TS T
I 2
- E
To Highway Light
Pullbox Adjacent

e
el
== (O

< Aluminum Pole, Round
Continuous Taper without
d Sectional Welds
(See Notes 1 and 2)
Light Standard
~ / o D Tag, See
¢+ S  Elec Sheet £E-37
2S5
E:Qa 5 Bolt Cover
o &

0" Wide Planter

Breakaway Transformer

Base, See@

Locate Concrete Base at Edge of
Sidewalk, Unless Otherwise Noted

I—fl'—O” Wide Concrete Sidewalk
3~

rCurb

To Base or to
Adjacent Highway
Light Standard

Conc. Base, =

See Sheet E-36

FLEVATION

b

F [ ] i | e I =] ==
T %@%ﬁgﬁ R

| EHEAAHENEDL - . -

gl 1
T T,

35°-0" Mounting Height from Top Edge of

Roadway Pavement to Center of Luminaire

2 NHIGHWAY LIGHT STANDARD DETAIL BEHIND SIDEWALK LOCATION

FE—-35 /NOT T0 SCALE

l*Roadwa y

15.12" 31.81"
L le _5.0”
] Lamp: 250W HPS, Unless Otherwide Noted :
/\ Voltage: 240V, Unless Otherwise Noted
\ ] IES Distrib.:  Medium, Semi—Cutoff, Type I,

Unless Otherwise Noted
EPA: 1.4 Sq Ft (Max)

Note:

14.41"

Adjustable for
1%, to 2" Pipe

1. All dimensions shown are nominal.
2. Fixture shall be capable of adding a "house—side” shield,
If necessary, after it has been installed.

 INLUMINAIRE DETAIL

E—-35/N.T5S.

(1.660” to 2.375" OD)

—

DATE REVISION

RONALD N. 8. HO & ASS0C., INC.
FLECTRICAL ENGINEERS

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

HIGHWAY LIGHTING SYSTEM DETAILS |

ENGINEER | %]

PUULOA ROAD IMPROVEMENTS

THIS WORK WA PREPARED BY E Kamehameha Hwy. fo Salt Lake Blvd.

OR UNDER MY SUPERVISION

@! " )MW Federal Aid Project No. STP=7310(1)

S4-6%5ignatur
Expiration Date of the License:

94/30/04 |  SCALE: AS NOTED

DATE: MAY 2003

SHEET

No.E-35 OF 5 SHEETS
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FED. ROAD FISCAL | SHEET | TOTAL
| pIST. NO. | STATE PROJ. NO. YEAR NO. | SHEETS
- | | wawat | waw | sp-73101) | 2003 | 168 | 193

< Aluminum Pole

Handhole 10%," to 13%,” Dia.

R-0-W Side Bolt Cover Bolt Circle
Finish ) Breakaway Iransformer BASE SHALL BE SUPPLIED WITH:
Sidewalk dase o
T 1. Door and /;"-20NC S.S. screw
R RS = . / 1 3
E— O 2. Eight 1" washers /" thick x 2 /4" O.D.
[ 13%" Sq. (Washers mechanical galvanized per
8| | ol Conc. Base ASTM B454)
SUSIAN o | 9%, 3. Four 1"-8NC x 3 %" long galvanized
o Fe e steel hex. hd. bolts
¢:::;ii_‘f’%{’-{.f :.V. ”
b 4. Four 1"-8NC galvanized steel hex. nuts
ey | |
Concrete Encased - Ll e Concrete Encased - 5 N 5. Four 1" galvanized stl. lock washers
Conduits and Lighting Conduits and Lighting
Circuit Conductors PRI Circuit Conductors 6. Four 1" x 2" 0.D. galvanized stl.
to Adjacent Light byt to Adjacent Light | flatwashers
Standard or Highway Standard or Highway lv
. . PN Ny
Light Pullbox FLEVATION - Light Pullbox R o .
(VIEW FROM R—0-W TO ROADWAY) "‘ | s
| ——— 7,"~20NC Tapped Hole
(Back Wall)
e /
»n n
1 NTYPE “A™ HIGHWAY LIGHT STANDARD WITHOUT PULLBOX DETAIL \ /
[—35A/NOT T0 SCALE At J
(4043 Weld Filler
3/ (Heat Treat After
1/ 9
| - T/g INC /i Welding)
Handhole R—0—W Side _ Auminum Pole pp 5% 54
Akron Foundry
o olt: Cover IBI-AF 1315-17 IW._OR Equdl
Highway Light Pullbox » '
Finish 12 <———— Breakaway Transformer (Plus Hardware)
Sidewaq dase \ */
Material: Alum. Alloy 356—T6
) ] 3/
':,-": 7 /8
- ! B : "'b‘.-é f>=. ..:h.meOnC. Base 13” tO 15” DiG.
l I l I ] el N | Bolt Circle
1T Concrete Encased 1! R
""" UH N

Cront tongcian” /“T\BREAKAWAY TRANSFORMER BASE DETAIL

to Adjacent Light [-354/NOT T0 SCALE

Concrete Encased

Standard or Highwa . "y
; Laht Pulbox Conauit and Lighting FYPR Ry
2 : Circuit Conductors | AL S "V BRI ONEERS STATE OF HAWAII
E | B R SR p RN DEPARTMENT OF TRANSPORTATION
E E E . % 2 z VL : ., ,. HIGHWAYS DIVISION
55555 ELEVATION ngfés:ifg'i:,:ﬁ HIGHWAY LIGHTING SYSTEM DETAILS 1l
nhEa5E 3.; (VIEW FROM R—0-W TO ROADWAY) ]
3, 3 25 - 5 PUULOA ROAD IMPROVEMENTS
gé ; ﬁﬁ 9y - THIS WORK WAS PREPARED BY ME Kamehameha Hwy. fo Salt Lake Blvd.
S E—%5A NTO);PTE SCEE HIGHWAY LIGHT STANDARD WITH PULLBOX LOCATION DETAIL M""“W{f"él Foderal A1d Project No. STP~7510(1
% g | SX F;?D?Si(?i;dﬁure e Yicense:
52 Egt * ”B&ﬁw SCALE: AS NOTED DATE: MAY 2003
52 SHEET No.E-35AOF 56 SHEETS
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@

—Finish Sidewalk /Grade

Conduit Bushing

@

@

—Finish Sidewalk /Grade

0

Conauit Bushing

4" H x 22" Square

®

T

10
3/4" @ Weep Hole @ 3/4" 8 Weep Hole
(Typ for 4) / (Tyo for 4) / Contion
AT e ' N N~ : .. s - A .' ]
" " . o . —— © o T ool ‘." — oo F = ——fE -i}'b-r‘ =
N i iy . &5 EA/EEEEVSIRLE B N Y | I P L T BN
PN PR s R Lo B , - A i BN Lol B O e. , T ﬁ"
S - ‘b ’ : '. \ - A < b .b",’l K 7 O g ..h . -,., » hE) ‘?'... A p I = U') (s%
R I e .1_>‘M._, EIN 0 | I / E bﬁ_ . i e N — - _— t"]" 00
8 3"'?&- 1 S ' o] @ g;- i L.L'b"l‘ = . -.haf __l Lo —
& «;‘r".'l’ T’.*a“—"""."'ﬂr'-‘“**{ . = "__Z..‘,;‘-—w.»‘«-f;-—-'-:mr,r'r_-‘ s A 1 S | e cacaiuten. PN
LLJ ‘ﬁ .'.p e .'!“ b‘\ z;. . E ’ . P.A, '#5 . nn :t- h 5 - :: : > . ,' f“ K . :! .'-&-'
: SR A N B | R L Provide Additional Gnd Rod —= R I N T @
O R e il 25 & s bt S % ] : . s Mt bR LR R B o e e T
i SN PR O N AT e S if Gnd Resistance on Main o T T A e e
TN T I N R SR B =8 Gnd Rod Exceeds 25 Ohms R VIO | AU I | | S I =
R e ot R 1 ottt A N bt e 1ot 1 o | COR | SRR |
Cora 2 " l‘ C o MOX- ‘.':s'l T e TR & --b Y f"ll'.' -
e A gl AF %Q . ) I'r ) O
® =L ™| 3 ® SR T L | O S
Y e e £ 2 A Qc S B :.-_;,’Jv't 1 | ‘&-‘_“:“*4
N AT e e LT e
G N |
R | i L Note: " -
Provide Additional Gnd Rod — e @ Excavation Shall be Approved | =
if Gnd Resistance on Main - d— by the Geotechnical Engineer
Gnd Rod Exceeds 25 Ohms L e | AR Prior to Placement of
Max. / [ e e | et Concrete and Reinforcing Steel
Class B S Class B e o
Concrete 25 Dla./25 Sq. Concrete 47 Dfa./42 Sq.

22" Dia Conc Base
Below Square Section
Transformer Base

Bushing Opening & Gnd.——\ | - A\ ’
Rod Connection to be N
Readily Accessible for
Maintenance Thru

Handhole

3/4" Weep Hole

(Typ for 4)

7'7 SECTION

B Align Anchor Bolts
RS - Parallel with Curb

Gnd Rod

22" Square Concrete
Base Section

(Quantity as
Indicated on
Drawings)

PLAN

/I NTYPE 1™ LIGHT STANDARD CONCRETE FOUNDATION DETAIL

£-Jb

N.T.S.

42" Dia Conc Base

Below Square Section

Transformer Base

Bushing Opening & Gnd.

Rod Connection to be
Readily Accessible for
Maintenance Thru
Handhole

(Typ for 4)

@
@

3/4" Weep Hole

SECTION

42" Square Concrete

\ Road Side 1 Base Section

/——uu

9
=
-s"v"'.- . B

T T T,

o
L e
o o

T T e N 2
- A .
= = 4
L. ) o _.»f. - - o N
e = - —
» - . . ‘/
T

* -

o i T | e
S

(Quantity as

PLAN

Indicated on
Drawings)

~NTYPE "II” LIGHT STANDARD CONCRETE

NEXSFOUNDATION DETAIL

N.T.S.

22" Square Concrete
Base Section

2" Clear (Typ.)

—Align Anchor Bolts
Parallel with Curb

Gnd Rod

NI ~——2" Clear

®

FED. ROAD AscAL | sHEET | ToTAL
DiIST. NO. | STATE - PROJ. NO. YEAR NO. | SHEETS
HAWAI HAW. | STP-7310(1) | 2003 | 169 193

MATERIAL LIST:

@ Pole base 4-bolts, washer & nuts

@ Pole base bolt cover

(3) 4-1", 40" Embedment, Galv. anchor bolts;

AASHTO M314 GR55 with 9" hook

(%) PVC Schd. 40 with 3" Conc. Jacket,

Quantity as Indicated on Drawings

@ 445 Verticals at Square Section

@ 4#5 Verticals at Square Section

@ Leveling nuts and Washers (4)

@ Ground rod 3/4" x 10~0" copper clad
Grounding lug (Opposite handhole)

@ 1/2" Dia. PVC sleeve

3" Max. Grout after plumbing pole

() paeoc

#4]@ 6” 0.C. at Square Section
(2) 3O @ 12" 0.

#0O 06" 0.

(13) 844 Verticals ()

8#6 Verticals ()

DATE REVISION

KAS HAWAIL, INC.
STRUCTURAL ENGINEERS

R UNDER MY SUPERVISIQ)

THIS WORK WAS PREPARED BY ME

RONALD M. 5. HO & ASSOC., INC.
ELECTRICAL ENGINEERS

THIS WORK WAS PREPARED BY ME

OR UNDER MY SUPERVISION

Uhdiws) oy

— Signaty

Expiration D

of the License:

04/30/04

Signaturg)12..1 .02

Expiration Date of the License:

04/30/04

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

HIGHWAY LIGHTING SYSTEM DETAILS Il

PUULOA ROAD IMPROVEMENTS
Kamehameha Hwy. to Salt Lake Blvd.
Federal Aid Project No. STP-7310(1)

SCALE: AS NOTED DATE: MAY 2003

SHEET No.E-3 OF 5 SHEETS
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HIGHWAY LIGHT 1D TAG SCHEDULE

D TAG [TEMS

ID TAG ITEMS

LIGHT HECO CIRCUIT | LINE LAMP | REFRACTOR | LIGHT HECO CIRCUIT | LINE LAMP | REFRACTOR
POLE NO. |METER NO.| NO. VOLTAGE DATA | DATA POLE NO. |METER NO. NO. -~ VOLTAGE | DATA | DATA
! 123456 | 1 240V N250 | MSIII 31 123456 | 2 240V N250 | MSIII
2 123456 | 1 240V N250 | MSIII 32 123456 | 4 240V N250 | MSIII
3 123456 | 3 240V N250 | MSII 33 123456 | 1 240V N250 | MSII
4 123456 | 3 240V N250 | MSIII 34 123456 | 3 240V N250 | MSII
5 123456 | 2 240V N250 | MSIII 35 123456 | 2 240V N250 | MSII
6 123456 | 2 240V N250 | MSII 36 123456 | 4 240V N250 | MSII
7 123456 | 4 240V N250 | MSIII 37 123456 | 1 240V N250 | MSIII
8 123456 | 4 240V N250 | MSII 38 123456 | 3 240V N250 | MSIII
9 123456 | 1 240V N250 | MSIII 39 123456 | 2 240V N250 | MSIlI
10 123456 | 3 240V N250 | MSIII 40 123456 | 4 240V N250 | MSII
11 123456 | 2 240V N250 | MSIII 41 123456 | 1 240V N250 | MSIII
12 123456 | 4 240V N250 | MSIII 42 123456 | 3 240V N250 | MSIII
13 123456 | 1 240V N250 | MSIII 43 123456 | 1 240V N250 | MSIII
14 123456 | 3 240V N250 | MSII 44 123456 | 2 240V N250 | MSII
15 123456 | 2 240V N250 | MSIII 45 123456 | 3 240V N250 | MSIII
16 123456 | 4 240V N250 | MSIII 46 123456 | 4 240V N250 | MSI
17 123456 | 1 240V N250 | MSIII 47 123456 | 2 240V N250 | MSIII
18 123456 | 3 240V N250 | MSIII 48 123456 | 1 240V N250 | MSIII
19 123456 | 2 240V N250 | MSIII 49 123456 | 4 240V N250 | MSII
20 123456 | 4 240V N250 | MSII 50 123456 | 3 240V N250 | MSII
21 123456 | 1 240V N250 | MSIlI
22 123456 | 3 240V N250 | MSII
23 123456 | 2 240V N250 | MSIII
24 123456 | 4 240V N250 | MSIII
25 123456 | 1 240V N250 | MSIII NOTES:
26 123456 | 3 240V N250 | MSIII 1. Verify h{ghway light pole number with State D.O.T. prior to
fabrication of .D. tags.
27 123456 | 2 240V N250 | MSII
28 123456 | 4 240V N250 | MSII 2. Verify HECo meter number with State D.0.T. and HECO prior
29 123456 | 1 240V N250 | MSIiI to fabrication of 1D. tags.
30 123456 | 3 240V N250 | MSIII

TR0 | e | prosno | T | ST | o
HAWAI Haw. | STP-7310(1) | 2003 | 170 193
3142
3/8" (Tp.)—
5/32 ¢ :
) le (Typ.)
3/16 3 \ L —3/8
] © (’f | (Typ.)
7 Light S
f /4'1-»1 N Pole >
5/16” = 123456 A3 240V | Mo ~
L N250 Ml ©

HECO Meter No / \ \~Line Voltage
Lamp Data, IES Distribgution Type

N for H.P.S. Refractor Data:
Circuit No. M = Medium,
(See Note No. 6) S = Semi-Cutoff,
' = Type lll

NOIES:

1. Use 3 ply laminated flexible plastic, black—white—black.
thickness:  black cap sheet-0.010", white base sheet—0.052",
black base sheet—0.010".

2. Light pole number size shall be 1" high and engraved
1/8” wide, white in color (number as required).

3. Nomenclature size shall be 5/16” high and engraved 1/32” wide,
white in color (meter number, circuit number, line voltage,
lamp data and refractor data as required).

4. Attach to aluminum pole with no. 8 stainless steel,
1/2" long drive screws in 1/8" drill hole.

5. Numbers and letters are inscribed by cutting through “black
cap sheet” to expose “white letters’”.

6. Assign circuit number (letter indicates panelboard, number
indicates circuit).

7. Contractor to verify all items of I.D. tag with State D.O.T.
prior to fabrication.

I NHIGHWAY LIGHT 1.D. TAG DETAIL

£=3/_/NOT T0 SCALE

DATE REVISION

RONALD N. S. HO & ASSOC, INC.

STATE OF HAWAHN

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

HIGHWAY LIGHT 1D TAG DETAILS

PUULOA ROAD IMPROVEMENIS

THIS WORK WAS PREPARED BY ME |

Kamehameha Hwy. to Salt Lake Bivd.

OR UNDER MY SUPERVISION

Federal Aid Project No. STP—7310(1)

1.2, 625ignature

Expiration Date of the License:

04/30/04

SCALE: AS NOTED

DATE: MAY 2003

SHEET

No.E-37 OF 5 SHEETS
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Up to HECO's

I

DATE

QUANTITIES BY
CHECKED BY

LAST SAVE: 05/07/03 @ 16:57:01 BY: AM PLOT SC 1/2°=1
- Z:\ACAD\PROJECTS\22038\e38_22038_TSELVR

DRAWN BY
TRACED BY
DESIGNED BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE BOOK

No.

Stub Conduit Up at
New Utility Pole NP
HECO Requirements i
and Approval,
Service Conductors

Secondary Gain &
Provide Minimum 3'-0"
of Slack Cables Coiled
at HECo’s Secondary
Gain on Pole NP22
See Sheet £-25

2°C, 342 to HECO—
Serw'ce Pole

Extend

— Combination Meter Socket
4—Jaw, 1004, 120/240V, 1 Phase,

3 Wire kWH Meter Socket for HECO
Self-Contained Meter with Commercial
By—Pass Facilities, per HECO Requirements
and Approval, with Main Circuit Breaker
as Indicated, Sealable

Traffic Signal
Pullbox (Typ.)

B

11/2"C, 342,

148 Gnd

Breaker on Existing Utility — Lxisting Feeder to be

Pole No. 19 to be Removed
(HECO Meter No. 382858)

Only Authorized HECo Employees
May Pull HECo Meters or Cut
HECo Seals; Contractor Shall
Coordinate all Work with HECo

IRAFFIC SIGNAL SERVICE ONE-LINE DIAGRAM

Disconnected and Removed

st e T -
. \ ' ool N FISCAL | SHEET | ToTAL
J » : i oy | STATE PROJ. NO. YEAR | No. | sHEETS
%’9 le J tZ’p %/p“’" th \ 6" Hawan | waw. | STP-7310(1) | 2003 | 171 | 193
3/16" 4 N l _Combingtion‘ Me_tef Socket
(Typ.) ,, "’.’t‘f? Aé"’” C’“’“.’i g”i",f il TRAFFIC_SIGNAL SYSTEM METERING EQUIPMENT NOTES:
] with Commercial By—Pass - .
.D. Tag, See — Facilities, NEMA 3R Stainless 1. Contractor shall make all electrical connection to controller,
Det 2/E-38 = Steel & Sealable Enclosure provide 2—1P50A breakers, ground and 2" conduit.
” ” » = T 21/2" x 2 ,7/ 2" x 1/4°L = 2. All conduits to contain a polyolefin pull line. (Jet Line Cat. #232 or Equiv)
12"W x 18"H x 8'D THS Welded to Pipe, Typ. e . . o
Splice Can, NEMA 3R \I o Ef s 3”8 Pipe Galv Steel J. Pedestal shall be hot-dipped galvanized after fabrication.
Stainless Steel, <——J3'@ Pipe Galv. Steel g,z o 4. All fastening bolts, nuts & washers shall be stainless steel. Provide one
Sealable v , o I | J i? S =—Splice Can coat shop primer & two coats of acrylic enamel finish, color to match
GRO Londuif Conc. Base 3000 PSI bls controller cabinet
Planter Strip ——1 | | / 3 @ 28 Days = ' |
S H =) 5 i 5. Provide 4'-0" clearance in front of meter face.
STl P Thermoweld - 5 Planter Stri
A g e ! Sidewalk = s P
NOTE SIRIE {2 . I
All conduits shall be A A — 6 7 SRR L, R
galvanized rigid steel — i » 36" Minimum — SN o pye Sehed 80
y i ol e ’ ’ . n
where exposed. PR to Top of v . B 900 Bend, 3 Radius 5
i 6" Typ. Concrete R
I ” ’ C - ”-
To HECo Service T 5/8" ¢ x 8 Long Jacket T :
Ground Rod J 6 o
To Traffic Controller SIDE ELEVATION 2
FRONT ELEVATION N R TRAFFIC SIGNAL
I NIRAFFIC SIGNAL SYSTEM METERING EQUIPMENT DETAILS N
J | NOTES:

1. Use 3—ply laminated flexible plastic, black—white—black thickness:
black cap sheet — 0.010°, white base sheet — 0.052", black base
sheet — 0.010".

2. Attach to meter enclosure using Scotch 3 brand very high bond (VHB)
double coated acrylic foam tape or equivalent.

3. Letters/numbers shall be 3/8" high, 1/16” stroke (white in color).

4. Letters/numbers area inscribed by cutting through “black cap sheet”
to expose white letters/numbers.

R i B A S PN e RPN s NP
k T/ %__”350/4 L] L] ] . ] o
 Existing Jf6, 148 Gnd 2 N\METER 1D TAG DETAIL
4148 0nd to — T 2'C, 346 with ‘o Remain =38/ NoT To SCALE
=  Gnd Rod ¥ _:l:< 1 '#5 tnd ~S T 7
_u._.*_g_l /*\\_*-.{*\.- e Y —— Y e \\\ I
™ Y AR e o O 7 S~
| | e e e >
L e — ¢ — — 3 _ E
o ' T —3Splice Existing Feeder Existing Traffic Signal
Existing T.S. Elfactrlpal .Meter to New Feeder Controller ~ DRAWING REVIEW
Socket and Main Circuit Reviewed for HECO's Faciites o DATE REVISION
eviewed for 's Facilities Only

RONALE N. 8. HO & ASSOC., INC.
ELECTRICAL ENGNEERS

STATE CF HAWAI

DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION _
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- St an

4 1/2” 0.D. Shaft or

4 1/2" Tenon
T I TYPE OF | » 47
STANDARD
| Type 1-10 | 10
<——11Ga. Min. Tapered or Tye I-12 | 12
Straight Steel Pole.
Type-\
=< Typical Designation: -7
Height "A"—"
NOTES FOR TYPE | STANDARD:
0" i i 1. Standard shall be designed in
[ min 4" x 6 1/2" Handhole with Cover. accordance with latest edition
1y Provide Grounding Lug of "Standard Specifications
Inside Shaft Barrel. for Structural Supports for
[ Highway Signs, Luminaires
L Setting Detail, and Traffic Signals”, with

design revisions noted
on this sheet.

2. Submit shop drawings for
approval.

4 3/4” x 18" Anchor Bolts with
2—-Nuts and 2—-Washers Each.

U oo AN T
- G-

ANIYPE | TRAFFIC SIGNAL STANDARD

E-39 _/NOT TO SCALE

— Type Il Single Tapered Tube
Mast Arm. 7 Gauge Min.

Varies, See Plan

-

\ Y B —
] ; - "
I” Galvanized Steel 5 Tit T Varies, See P ’“”T
Conduit for Traffic =l |
Signal Sables. Install LS E
Pole Shaft and ~J ;:
Tackweld Top and : S NOTES FOR TYPE Il STANDARD:
/ Gauge Min. SR = = ‘
Gottom Securely Steel Shaft £ %(}S? 1. Standard and mast arms shall be
" » Thickness S 2 . designed in accordance with latest
0 /2" Handhole NEE: edition of "Standard Specifications
with Lover Pl S for Structural Supports for
2'-0" NS5 Highway Signs, Luminaires
Anchor Bolt Plate Min. and Traffic Signals”, with
and Cover h = design revisions noted
on this sheet.
<~ See@ E—C40 2. Mounting for signals at
intermediate points of mast arm

shall be of the adjustable type.

3. Signals shall be centered over
lane lines.

4. Submit shop drawings for
approval,

B NIYPE Il TRAFFIC SIGNAL STANDARD

=39 /NOT T0 SCALE

NEW DESIGN REQUIREMENTS FOR LUMINAIRES, POLE STANDARDS AND TRAFFIC SIGNAL STANDARDS

(Highway Lighting Luminaires, Pole Standards, Bracket Arms and Traffic Signal Standards
and Mast Arms Being Furnished for This Project Shall Conform with the New Design

Requirements noted Below)

I.

10.

11.

Equipment manufacturers providing structural supports for Luminaires and Traffic

Signals, the following design parameters to be included in the design of the project

materials.

Modifications to AASHIO Standard Specifications for Structural Supports for

Highway Signs, Luminaires and Traffic Signals, 4th Edition, 2002 Interim Revisions,

Published by the American Association of State Highway and Transportation

Officials.

Basic Wind Speed [Article 3.8.2] to determine the design wind pressure shall be

105 mph. For unusual or differing exposure conditions, the basic wind speed

should be increased using rational procedures and sound engineering judgement.

Alternatively, the design wind pressure may be increased by using a higher Wind

Importance Factor [Table 3-2] corresponding to a recurrence interval of at least one

level greater than recommended.

Wind Importance Factor [Article 3.8.3] noted in Table 3-2 used to determine the

design wind pressure for overhead cantilevered support structures over:

a. fFreeways shall be based on a recurrence interval of 100 years

b.  Ramps and other highways with "high” ADT shall be based on a recurrence
interval of 100 years unless otherwise directed.

Height and Exposure Factor [Article 3.8.4]. For sign and luminaire support

structures on bridges, the height and exposure factor shall be determined based on

the maximum height they are above the surrounding ground. For severe exposure

conditions such as along the coastline, the factor shall be increased based on the

latest ANS!/ASCE Standard No. 7, Minimum Design Loads for Buildings and Other

Structures.

Fatigue Importance Factors [Article 11.6] noted in Table 11-1 for overhead

cantilevered sign, traffic signal and luminaire support structures shall be based on

the following:

a. Fatigue Category | — For all structures where failure would result in the
structure falling onto the travel way.

b. Fatigue Category Il — For all others.

Galloping [Article 11.7.1]. Overhead cantilevered sign and traffic signal support

structures shall be designed for galloping—induced cyclic loads unless approved

vibration mitigation devices are installed.
Vortex Shedding [Article 11.7.2]. Nontapered lighting structures shall be designed

to resist vortex shedding—induced loads including cantilevered mast arms and

lighting structures that have tapers less than 0.14 in/ft.

Natural Wind Gust [Article 11.7.3]. Overhead cantilevered sign, traffic signal and
high-level lighting support structures shall be designed to resist an equivalent static
natural wing qust pressure. For unusual or differing exposure conditions, the
equivalent static natural wind qust pressure should be increased using references

noted in the specifications,

Truck—Induced Gust [Article 11.7.4, Interim 2002]. Overhead cantilevered sign and
traffic signal support structures shall be designed to resist an equivalent static truck
gust pressure range based on a truck speed of 65 mph. At the option of the State

of Hawaii, Department of Transportation, a lower truck speed maybe used in areas

with design speeds not exceeding 45 mph.

Equipment manufacturers providing structural supports for Luminaires and Traffic
Signals, Is responsible to provide the Engineer with any information that will impact
the current foundation design.
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HAWAII HAW. | STP-7310(1) | 2003 | 173 193
Size and Length of e — 4 Ties at 12" 0. NOTES:
Anchor Bolts Vary, RN ﬁ .:_2_ 1. Concrete shall be class "B’
Py — - See Manufacturer’s R s v § +—5-2" Sched 80 PVC
: i — VAl o L
R Literature. Bolt AN Conduits Unless 2. Dimensions shall be altered
e Circle s Otherwise Noted to suit controller cabinet
s 2y actually furnished.
' PLAN-SECTION v
PLAN -Length Shall ’Be per ' 3. Conduit bends and drain are
Manufacturer's Specifications 4 Each 1 1/2" Diameter Ground = ' incidental to concrete base.
Finish Grade AASHTO M314 GR3S Anchor Bolts, Rod A &‘n"‘”fj =5 ,
E _ E_WZ,,._ f i 54 DE,gbfdm?ng W,g, 1;;: Hpol;,‘ N + g,_% gfgj; 4. Refer to cabinet manufacturer's
L R i orm Upper W _ ,L - Type\ v anchor bolts and base setting.
”“\Iﬁ» of Cone. Base Al ot gl 7 Form Upper 6" Typical Standard Designation: I — 45 2" to N
O \\\lj Sl Place Concrete | Mol L] Rl of Conc. Base Meter O All exposed surfaces of
5 N Neat s ATy \\I I ) _ Mast Arm Length Socket concrete base shall be given a
N T = 5 e S EE——e— 2" Conduit to Pullbox. - Class 2, rubbed finish.
B T BT B NHLEEN B #4 Ties at 12” 0.C. 3-#4 "U" bars, EW.
A e to Pullbox 9| §) |y g b NOTES: _i \1 | 5/8° x 10~0"
‘z“ “““z* : 90" Elbow =% ,,,\ } L Flace Concrete Neat 1. Concrete shall be class "B, L -'“?1'2 7 9 Ei' R i; gfgﬁ:g zzlj
SIS SRR ‘é ?or;;fwtpfrzr | G 2. Tye "C” concrete base shall be used for b T Rl IR ”
oron ZgnC; On detc ) ?or: e 1248 Types Il and Il traffic signal standards. 11|  Fin. Grade ﬂ——m¢- 1 Y- H
E— Al Others e S 3. Conduit bend is incidental to concrete base. T ;f_l‘gﬂ__ﬁ___ i ) O U T I M 15 =il
‘ | T o R A S O
e 1= A SR R v
= e g - — -ﬁi"‘,.*--‘\\%':\r‘?'l \'*.\.I"*.\;
VERTICAL~SECTION S 0 . B L N
YR OF SN IR I I RN T i - W 3 =
Holks ) PR - — T
6 . ; nU» BGI'S, EW .L’%;P ._‘A- . *: l;ﬁ’ : ———T P ”b
1. Concrete shall be class "B”. Cround T 7 0 FUboX
Nan » . Il
2. g’{gelné S(l:‘ggggiges base shall be used for tye =10, -7 o Rod SECTION "A” SECTION "B”
J. Conduit bend is incidental to concrete base construction. m [YPE C~ CONCRETE BASE I
E-40 / NOT TO SCALE | -
o it S W (O NTYPE D" CONCRETE BASE DETAL
—ANIYPE A CONCRETE BASE /" Standard NE-40_/NOT TO SCALE
£—40 _/ NOT TO SCALE
v . - Size and Thickness of Base Plate
' . Grounding Lug——- Vary. See Pole Manufacturer's
Bolt Size, Length and Diameter - Specifications.
of Bolt Clrclq Vny. See Beddina Mortar
Manufacturer's Specifications 8 / i_ o d
— — in. Grade
2" Unless—____ AN 4 1\ e I
o B Noted —  TLpL MY T " B
e ( bround Otherwise. TGl |- 1L ) Y LTIt T i
:"1\ o 1 )\i,ﬂ-«f——”“‘— Wf oun gﬁ‘% | "*‘_ﬂ _:_I — Leveling Nut ﬁl‘—l——lﬁ! ==
LEW e re = VYN I at Each =]
W Z0- 0 8 < T NV =l =l
N Ty ~—_ = - = Anchor Bolt =] 1 Ground
) e et e 2 i Ground Rod =111 =) 14 e Ol
-,- nA ” »Bn ____T With Ground 1 ?— Gmp
%E,eor er Clamp = & 1 = 3"C for Con troller DATE REVISION
Conc. Base s Loh e egp | Pedestdl. 2°C for < OGround e I STATE OF HAWAT
| Vari L1578 with Cover —F | Others Ground Wire — Rod D AR T e ks Dmion A TION
aries Type of Conc. |
Removed. See gr Anchor Bolt TRAFFIC SIGNAL DETAILS 1
Plans for Type. ase, varies
PLAN SECTION

e NIYPICAL STANDARD & PEDESTAL DeTAIL

_E-40

NOT 10 SCALE
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12" Signal

Face

.

)

f 1'-4" Min.

!\\_

8" Min., 15" Max.
Above Fin. Grade

OO

Lx ", Slipfitter

N/

< Type | 1SS —=

.an
| ol

f 1-1/2" Pipe

Framework

TOP OF POLE — ONE WAY MOUNTING

Vehicular Signal Face /

S Mast
Q Arm

QUANTITIES BY
CHECKED BY

LAST SAVE: 05/07/03 @ 16:58:21 BY: AM PLOT SC 1'-0"=1

DESIGNED BY
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DRAWN BY

ORIGINAL SURVEY PLOTTED BY

PLAN

NOTE 560K TRACED BY

No.

17" Min., 19" Max.
Above Roadway

-z

LE_‘! Lower Arm ___Q_)r:l;.:_L_I‘—

jv Upper Arm

Vertical Support

s

ADJUSTABLE MAST ARM ONE WAY

MOUNTING AT INTERMEDIATE POINT

Vehicular
Signal Face \

Mast Iron Clamp
with 2 Stainless

__ oteel Bands.

Vertical Tube

Backplate

af

NIV \NEVANEVA |

<— Vehicular
Signal Face

1000

1-1/2" Pipe

4

Framework /
47" Slipfitter

Type | TSS -

8 Min., 15" Max.
Above Fin. Grade

-

[OP OF POLE — TWO WAY MOUNTING

Install ———
Signal Face

Plumb

MAST ARM — ONE WAY MOUNTING AT ENDS

Section Above
Plumbizer

2” Tenon to be
Furnished with

Mast Arm

- |

90 ®=

]

\
Elevator
Plumbizer at End

of Mast Arm

Pole Plate with 2-3/4" L Jon o
ﬁ / Wide Adjustable Bands. \:i /— Ilrairggwoﬁ l’(pe
, =
T

=N

L L L
(iDrﬂl 3/4" Hole L 1(= Hl e

in Pole \ S S

\ ) _/ Drill 3/4”" Hole ~ =&

Pole Plate with 2-3/4 in Pole o o
‘@Adjustable Bay B ‘;
=3

Type Il TSS o 2

BRACKET MOUNT — ONE WAY

FED. ROAD | FiscaL | sHEET | TOTAL
pisT. No. | STATE [ PROJ. NO. YEAR | NO. | SHEETS
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VARRN =2

<— Vehicular >
Signal Face

000

900,

H /N

BRACKET MOUNT — TWO WAY

17" Min., 19" Max.
Above Roadway

VEHICULAR SIGNAL MOUNTING DETAILS

NOT TO SCALE

-

NOIES:

1.

NS O A~

Stainless steel bands shall be 1/2” wide x .050" thick, minimum.
tensile strength shall be 100,000 psi minimum.

Upper arm, lower arm and vertical support tube shall be of
J56 cast aluminum.

All wiring shall be concealed.

Verticdl tube clamp shall be of malleable iron, grade 32510.
All aluminum parts shall have an alodine 1200 ﬁnish;

Signal as noted on plans.

Maintain 16" min. clearance at rear of all programmed faces.
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Traffic
, , . Signal
Sign with Pedestrian ‘ Standard
Pushbutton ;
6”
5
™y
Curb T J‘ Raised Island
Z 4.7
Curb
Ramp

AT RAISED CONCRETE ISLAND

DETAIL NOIES:

g

QUANTITIES BY
CHECKED BY
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PLAN
NOTE BooK| TRACED BY

No.

1. The pedestrian pushbutton unit
shall consist of a one piece
assembly with a raised walking
man, arrow indication and push
button.

2. The pushbutton activator shall
be of the mushroom plunger
type, ADA acceptable, 2 inches
in diameter that requires less
than 5 Ibs. of pressure to
activate.

3. The raised man and arrows shall

be directional and match the

directional indication as shown on

the plans.

4. The pushbutton shall be tamper
proof, weatherproof and constructed

so that electrical shocks are
impossible.

5. The color scheme shall be:

White — Man, arrow and pushbutton

Black — Background

PeDESTRIAN PUSHBUTTON DETAILS

Y," Stainless
Steel Band

R10-4B(L) —

2" Dig. —~_

Y," Stainless —=
Steel Band

——1 or 2 PPB with Sign

as Shown on Plans.

/~Finish Grade

AT _SHOULDER

1" 31/8 1”

NOT TO SCALE

Double 45" j

Mounted

Ej l ]
r..__.!

| : c ;
o swa 0
Tye | 1SS —= Sianal g
PED
‘ Signal —
(] 7 " 4%," Slipfitter —>
. X
\ 23 =3
Pole Plate with — = § = § Type | 1SS ——
2-%4" Wide L& <o
Adjustable $ g “3
Bands (Typ.) D | N <

-

CANIILEVER — ONE WAY

\/\y <—Bracket

UNDERSLUNG — ONE WAY

Type | or Il Traffic
Signal Standard

Pole Plate with

o

FED. ROAD
DIST. NO.

STATE

FISCAL
PROJ. NO. YEAR

SHEET

TOTAL
SHEETS

HAWAII

HAW.

SIP-7310(1) | 2003

175

193

7" Min., 10" Max.
Above Sidewalk

-

TOP OF POLE — ONE _WAY

length as required

NSO O A

PEDES TRIAN_SIGNAL MOUNTING DETAILS /‘;‘?’%

Signal as noted on plans.

All aluminum parts shall have an alodine 1200 finish.

Maintain 16" min. clearance at rear of all programmed faces.

2-9," Wide
Adjustable
1 ] L ;
( ~ Bands (Typ.) "““"W( N
e =T \ % ] . I
<—PED < PED
Signal Signal
— = ) e
— (— 7
A ¢ . : A >
| S X S
ED_\T =3 ; ; ] \ =73
L L ” é S
Drill ;" Hole =3 srill 74 1 3
in Pole _77/2” Pipe S S go;e in L1%,” Pipe £
Framework | s S o Framework | 5 2
v v
BRACKET MOUNT — ONE WAY BRACKET MOUNT — TWO WAY
NOTES:
1. Stainless steel bands shall be 1/2" wide x .050" thick, minimum.
tensile strength shall be 100,000 psi minimum.
2. Upper arm, lower arm and vertical support tube shall be of
J56 cast aluminum.
All wiring shAll be concealed.
Vertical tube clamp shall be of malleable iron, grade 32510. R TS 708 TS
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Pole Plate with-

Stainless Steel

Straps .
A\
N/
Mast Arm —/
(¢ Varies)

EVP Detector
/ Run 1-Type 7 to

Controller

-

1/2" @ Hole Thru,

Remove All Sharp Edges

S~ TNEVP DETECTOR
N HORIZONTAL MOUNTING DETAIL

NOT TO SCALE

- or Mast Arm

Use Metal Nipple when
Detector Assembly is
Mounted on Pedestal,
Signal Head Framework,

Detector —\%9

- Detector Cable
/ Apply Teflon Tape
2 to Threads Before

Mounting

e

(Bottom View)

g

8)— ———————1f-

Maximum Range is
780¢0 Feet (0.54 km)

Note: | ] Detector
Detector Receptlon Angle Varies with Alignment
Distance. It is Approximately 8" at 1800 Angle

Feet (0.54km). Due to Reflection, Reception
Angle is Increased at Close Range. The
Detector Must be Aligned within 8" of

the Farthest Point Where Priority

Vehicle is to be Sensed.

TYPICAL PEDESTAL/MAST ARM

E—43

INSTALLATION OF EVP DETECTOR

NOT TO SCALE

Note:
Knock Out Weep Hole
Before Installing

et N e

- FISEAL

TR | e | oo, | A | S| o
nawan | waw. | STP-7310(1) | 2003 | 176 | 193
» » - t ”n - » » n 16” Cl. . u16” CI-
16 CI'T : 16 C,Ii] UT76 CI._ 16" Cl., l6_Cl. 1116 Cl. I16 Cl, +
(R) (RY | L] (R) (R) __® C R
O, O | L (V) (V) —o=
oG] () G () milo
i i —
1-Way 1-Way 2—Way 1-Way 2—Way 1-Way 2—Way
(1-Vert.) (1-Vert.) (2-Vert.) (1-Vert)  (2-Vert)  (1-Vert)  (2-Vert)
IA I I v V VI Vil
SLIPFITTER MOUNTINGS BRACKET MOUNTINGS MAST ARM MOUNTINGS
[YPICAL VERICULAR AND PEDESTRIAN SIGNAL MOUNTINGS
(R (R (R) l”"l"l"llll! \
Eg I % ndlmla
Symbol (Hand) Symbol (Man)
1-Vertical 1-Vertical 1-Vertical Portland Orange White
JS—Section J—Section J=Section Background Background
Opaque Opaque

[YPICAL SIGNAL ARRANGEMENTS
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6’ 10’ 6’ 10° 6’ 10° 6 1
Slensor Center SLensor iensor iensor
00pS | | [ ine 00pS 00ps 00ps -——z gu,;;s Type
_ able
TN TN L\ % N :
>/ L t© // \\
‘—J\\ \———/\\ “——/\\ ] /
tLane Line
= Q D <— Stop Line
] | N
Lane Line
—> —J Turns Type
Gutter Face of Curb 4 Cable
[ i i Y
i Y N . 4
ISPB—= B

NOIES:

1.

Center sensor loops in lanes.

L2" Conduit to

Controller

1.

AN RS A

Seal roadway end of conduit after installation

of conductors.

Install bulkhead across conduit trench.

Place hot tar inr sawcut.

Backfill over conduit with new a.c.

Reconstruct curb and gutter as required.

DETAIL OF SENSOR LOOP INSTALLATION

2. Collector cables shall be twisted 2 turns per foot.
J. Number of loops and locations vary. See project plans.
4. Number and locations of collector sawcuts may be varied
in the field to suit.
[YPICAL SENSOR LOOFP LAYOUT
NOT TO SCALE
Edge of Pavement
Reconstruct — Deepen Sawcut
Curb and Gutter 8" Near Conduit
|
- T \ AC —— R ! | Sealant
ropg Y Pavement
=TT T ] —<
L= == \ Bulkhead
TS T
=== | 2" Stegl See Notes
ee B ,
Conduit eon
NOTES:

Al EDGE OF ROADWAY

NOT TO SCALE

Embedded Lead In Cables Shall
be Twisted 2 Turns per Foot

S~— Mark "IN”
PLAN

QIE:

Type 4 Cable — Loop Sensor Cable: Solid No. 12,
Single Conductor to IMSA Spec 51-5

[YPICAL SENSOR LOOP
WIRING DIAGRAM

NOT TO SCALE

—J3 Turns Type
4 Cable

—J3 Turns Type
N 4 Cable

Embedded Lead In Cables Shall
be Twisted 2 Turns per Foot

S>~— Mark "IN”

[YPICAL ALTERNATE SENSOR
LOOP _WIRING DEe TAIL

NOT TO SCALE -

Typical = /

Overcuts

]ﬂ

Collector Sawcuts

NOIE:

Length of overcuts shall be kept
to a minimum. All overcuts shall
be backfilled with hot tar sealant.

+©

ittt

bt ileny

[YPICAL SENSOR [OOP SAWCUT DETAIL

NOT 10 SCALE

Typical

] "
—i 1 1
Overcuts 4 4

[

Round Corners
(Typical)

/ el— Collector Sawcuts

—_1©

NOIE:

Length of overcuts shall be kept
to a minimum. All overcuts shall
be backfilled with hot tar sealant.

TYPICAL ALTERNATE SENSOR
LOOP SAWCUT DETAIL

NOT TO SCALE

o R B K A A |
HAWAIL | HAW. | STP-7310(1) | 2003 | 177 | 193
3/8” Top of Pavement
Typ.
da., —
. v

sl 8 4 7 %
= ;'"{ /4—— Hot Tar — %—Hot Tar
23 ~— / Sealant / / Sealant
N

/ Z
2
Al .
R~
-~ =
'c;*—m i
S -
n o
S —2-Type 4 —J3-Tye 4

Cables Cables  _
SECTION (A) SECTION (B) - Type 4 Cables
2 x No. of Loops
"UPSTREAM”
SECTION (C)
DATE REVISION

RONALD N. S, HO & ASS0C., INC.
FLECTRICAL ENGINEERS

THIS WORK WAS PREPARED BY ME
CR UNDER MY SUPERVISION

ftadnion I s

;.q/o@ignatun{/

Expiration Date of the License:

04/30/04

STATE OF HAWAI

DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

TRAFFIG_SIGNAL LOOP

DETECTOR DETAILS

PUULOA ROAD IMPROVEMENTS

Kamehameha Hwy. fo Salt Lake Blvd.

Federal Aid Project No. STP-7310(1)

SCALE: AS NOTED

DATE: MAY 2003

SHEET

No.E-44 OF 5 SHEETS

177




	STP-7310(1)_122.TIF
	STP-7310(1)_123.TIF
	STP-7310(1)_124.TIF
	STP-7310(1)_125.TIF
	STP-7310(1)_126.TIF
	STP-7310(1)_127.TIF
	STP-7310(1)_128.TIF
	STP-7310(1)_129.TIF
	STP-7310(1)_130.TIF
	STP-7310(1)_131.TIF
	STP-7310(1)_132.TIF
	STP-7310(1)_133.TIF
	STP-7310(1)_134.TIF
	STP-7310(1)_135.TIF
	STP-7310(1)_136.TIF
	STP-7310(1)_137.TIF
	STP-7310(1)_138.TIF
	STP-7310(1)_139.TIF
	STP-7310(1)_140.TIF
	STP-7310(1)_141.TIF
	STP-7310(1)_142.TIF
	STP-7310(1)_143.TIF
	STP-7310(1)_144.TIF
	STP-7310(1)_145.TIF
	STP-7310(1)_146.TIF
	STP-7310(1)_147.TIF
	STP-7310(1)_148.TIF
	STP-7310(1)_149.TIF
	STP-7310(1)_150.TIF
	STP-7310(1)_151.TIF
	STP-7310(1)_152.TIF
	STP-7310(1)_153.TIF
	STP-7310(1)_154.TIF
	STP-7310(1)_155.TIF
	STP-7310(1)_156.TIF
	STP-7310(1)_157.TIF
	STP-7310(1)_158.TIF
	STP-7310(1)_159.TIF
	STP-7310(1)_160.TIF
	STP-7310(1)_161.TIF
	STP-7310(1)_162.TIF
	STP-7310(1)_163.TIF
	STP-7310(1)_164.TIF
	STP-7310(1)_165.TIF
	STP-7310(1)_166.TIF
	STP-7310(1)_167.TIF
	STP-7310(1)_168.TIF
	STP-7310(1)_169.TIF
	STP-7310(1)_170.TIF
	STP-7310(1)_171.TIF
	STP-7310(1)_172.TIF
	STP-7310(1)_173.TIF
	STP-7310(1)_174.TIF
	STP-7310(1)_175.TIF
	STP-7310(1)_176.TIF
	STP-7310(1)_177.TIF



