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INTRODUCTION

This document, Special Provisions and Standard Drawings for the Installation and Modification of 
Traffic Signals, governs the contractual construction activities related to traffic signals in the City of 
Los Angeles. Where no contract is applicable, but reference is made to “contractor”, said provisions 
apply to the City of Los Angeles Department of Transportation field forces. This edition supersedes 
all previous editions. This document supplements the Standard Specifications for Public Works 
Construction, or “Green book”, as adopted by the City of Los Angeles Board of Public Works and as 
modified by the corresponding issue of the “Brown Book.” Together, all of these documents govern 
all contractual construction activities.

All materials used in the installation and/or modification of traffic signal systems shall conform to 
the latest Material Specification of the City of Los Angeles Department of Transportation. The 
LADOT Material Specifications may be obtained from the Material Services Division, Department 
of Transportation, 100 South Main Street, 10th Floor, Los Angeles, California, 90012, telephone 
number (213) 928-9636 or can be downloaded in PDF format from the LADOT web site at: 
http://www.ladot.lacity.org/tf_Development_Review.htm. 
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PART I

SPECIAL PROVISIONS

A. GENERAL

1. DEFINITIONS

ATSAC: Automated Traffic Surveillance and Control. 
LABPW: City of Los Angeles Board of Public Works.  
LADOT: City of Los Angeles Department of Transportation 
MUTCD: Manual of Uniform Traffic Control Devices (California Supplement)
WATCH: Work Area Traffic Control Handbook 

2. LADOT DISTRICT FIELD OPERATIONS YARD

The address and telephone numbers of the LADOT Field Operations Yards are listed below:

 Valley Yard: 14832 Raymer Street, Van Nuys; (818) 756-7845 
 Central Yard: 1831 Pasadena Ave, Los Angeles; (213) 485-7689 
 Western Yard: 2801 Exposition Blvd, Los Angeles; (213) 485-6818 

3. PURCHASE OF THIS DOCUMENT
  

This document, Special Provisions and Standard Drawings for the Installation and 
Modification of Traffic Signals, may be purchased from the LADOT Records Section, 100 
South Main Street, 10th Floor, Los Angeles, California, 90012, telephone number (213) 972-
5060. This document can also be downloaded in PDF format from the LADOT web site at: 
http://www.ladot.lacity.org/tf_Development_Review.htm

4. MATERIAL

All materials used in the installation and/or modification of non-temporary signal systems 
shall be new and unused, unless otherwise specified on the plan and shall conform to the 
latest LADOT Material Specifications. Temporary signal standards and signal heads installed 
on these standards may be used, but shall be undamaged. 
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5. NOTIFICATION

The contractor shall notify LADOT Traffic Signal Inspector at Central Yard, (213) 485-1071, 
Valley Yard, (818) 756-7852, or Western Yard, (213) 485-6834, depending on the project 
location, five (5) working days prior to start of construction on any project involving work on 
traffic signals or signal systems. In case of emergency, the LADOT Traffic Signal Inspector 
may authorize requests for change orders. The signal inspector shall be notified for 
inspection approval of all underground substructures, including foundations, 48 hours prior 
to covering the work or pouring foundations. 

Any work that will affect a major ATSAC communication facility (i.e. fiber optic cable, 
main communication trunk cable, communication hub site, etc.) as determined by the 
LADOT Traffic Signal Inspector, shall be prohibited between the hours of 6:00 A.M. to 9:00 
A.M. and 3:00 P.M. to 7:00 P.M. on weekdays, except national holidays. If such work 
requires that ATSAC communication system be off line for five (5) or more working days 
during the hours permitted, the contractor shall provide temporary facilities in order to 
maintain operation of the ATSAC system. These temporary facilities may include, but are 
not limited to, overhead spans of fiber optic or communication cable, and any related 
equipment. Any work required to install and remove these temporary facilities shall be done 
at the contractor’s expense. Once said temporary facilities are in place, the contractor shall 
have thirty (30) working days in which to complete construction and to fully restore the 
ATSAC communication system.

Failure to notify the LADOT Traffic Signal Inspector prior to start of work will result in 
suspension of work. Delays in the complete restoration of the signal system may require the 
contractor to pay liquidated damages as specified in the contract or may require LADOT 
forces to complete the work which will be charged to the contractor and/or permittee.

Traffic control shall be in accordance with the LADOT Standard Plan S-488.0, the latest 
edition of the WATCH manual, MUTCD (California Supplement), associated worksite 
traffic control plans or any additional requirements called for on the plan or in the special 
provisions. 

6. WORKSITE TRAFFIC CONTROL

The contractor shall install and maintain overhead cable or wires to maintain existing signal 
operation when installing new conduit runs across the street, replacing cable runs across the 
street, or installing or replacing signal standards, foundations or heads. 

Regular traffic signal control (including interconnect) shall be maintained from 6:00 A.M. to 
9:00 A.M. and 3:00 P.M. to 7:00 P.M. on weekdays, except national holidays. National 
holidays are New Year’s Day, President’s Day, Memorial Day, Independence Day, Labor 
Day, Veteran’s Day, Thanksgiving, and Christmas. Flashing, activation and deactivation of 
signals and interconnect may occur only between 9:00 A.M. and 3:00 P.M. and between 7:00 
P.M. and 6:00 A.M. on weekdays, except national holidays, and shall be accomplished only 
by an LADOT traffic signal electrician. The LADOT traffic signal electrician may 
reschedule or cancel a scheduled signal deactivation in the event of unsafe working or 
weather conditions. 

Arrangements to deactivate signals (signal shutdown) shall be made at least 24 hours in 
advance, Monday-Thursday at (213) 473-8478 before 9:00 A.M. on non-holiday weekdays. 
The LADOT project number as shown on the traffic signal plan must be given at this time. 
The contractor may be charged for electrical and traffic control work provided by LADOT. 
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7. CONTRACTOR REQUIREMENTS

All traffic signal and/or related electrical work shall be performed and inspected under the 
conditions of the most current, amended Board of Public Works “Enhanced Electrical Safety 
Policy”. The “Enhanced Electrical Safety Policy” is applicable for all work on traffic signals 
and/or related electrical work performed for LADOT regardless of contract cost.

The Contractor shall certify that all personnel employed in traffic signal and/or related work 
fully comply with the requirements of the “Enhanced Electrical Safety Policy”. 

Failure to fully comply with the requirements of the “Enhanced Electrical Safety Policy” 
may result in a suspension of work and/or sanctions against the Contractor. 
  
THE CONTRACTOR SHALL NOT WORK ON TRAFFIC SIGNAL CIRCUITS 
WHILE THEY ARE ENERGIZED

When a signal shutdown is approved by LADOT, it shall be two (2) hours maximum, unless 
approved for a longer period, and may occur only between the hours of 9A.M. to 3P.M. 
Monday-Thursday on non-holiday weekdays. The Traffic Signal Inspector may authorize 
work necessitating longer periods of time. Preliminary work associated with the signal 
shutdown shall be done prior to the actual shutdown in order to minimize the amount of time 
necessary for the completion of the work. Sufficient staffing and equipment shall be 
employed by the contractor to minimize the shutdown period. Once a shutdown is affected, 
all work shall be diligently pursued without interruption until the signals are back in normal 
operation. 

8. TRAFFIC CONTROL SIGNING

Any traffic control signing damaged or lost by the contractor shall be replaced at the 
contractor's expense. Arrangements for obtaining replacement signing (with subsequent 
billing) shall be made with the LADOT Bureau of Accounting, General Accounting Division, 
at (213) 972-5908. Prior to the completion of construction, the contractor shall permanently
mount all traffic control signing per LADOT standards. 

Five (5) working days prior to any traffic signal pole removal, the appropriate yard 
Superintendent shall be notified for the removal and reinstallation of pole and mast arm 
mounted street name signs. The address and phone numbers of the LADOT Field Operations 
Yards are shown in Section 2. 

9. LADOT SUPPLIED MATERIAL

Arrangements for obtaining materials, except traffic signal controller assemblies, to be 
supplied by LADOT as indicated on traffic signal design plans, shall be made ten (10) 
working days in advance by contacting the LADOT Field Operations Division at (213) 928-
9620.
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10. CONTROLLER TESTING

All traffic signal controller assemblies being furnished and installed by the contractor must 
be tested by LADOT. The completely assembled controller with cabinet and auxiliary equipment 
shall be delivered to the LADOT Traffic Signal Shop at Piper Technical Center, 555 Ramirez 
Street, Los Angeles, California, 90012, telephone number (213) 473-8468, at least thirty (30) 
working days prior to desired pick-up date. The traffic signal program for the Model 2070 
controller will be supplied and installed by LADOT. Upon successful completion of the 
testing, the contractor shall pick up the traffic signal controller assemblies within fifteen (15) 
working days after notification for installation at the job site.

11. SALVAGE EQUIPMENT

All arrangements for traffic signal equipment specified to be returned to LADOT shall be 
made five (5) working days prior to the desired delivery date.  

Controller cabinets shall become the property of the contractor, unless indicated otherwise on 
the project plans or by the LADOT Traffic Signal Inspector. The model 170 or 2070 
controller units, model 210 or 2010 conflict monitor and specialized equipment, as 
determined by the LADOT Traffic Signal Inspector, contained within the cabinet  remain the 
property of LADOT and will be removed from the controller cabinet by the LADOT Traffic 
Signal Inspector.

Return controller cabinets to the following location: 
  
LADOT Equipment Repair Shop 
447 Ducommun St, Los Angeles, California, 90012 
Telephone: (213) 847-2944 

The contractor shall exercise due care in the removal of traffic signal equipment, including 
signs and sign posts, that have been specified to be reused or salvaged, so that the equipment 
will remain in the same condition as that prior to removal. The contractor will be required to 
replace any traffic signal equipment that was damaged or destroyed while in the contractor's
care. The contractor shall be responsible for cleaning traffic signal equipment prior to 
delivery.  
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B. CONSTRUCTION PRACTICES

1. PULL BOXES

The tops of pull boxes installed in the sidewalk areas shall be flush with the surrounding 
grade or the top of the adjacent curb. Where practical, pull boxes adjacent to standards shall 
be placed with a clearance of three (3) feet from the side of foundations. Pull boxes shall not 
be placed in curb ramp areas or driveways. Pull boxes shall be located beyond the door 
opening paths of traffic signal controllers. Unless physically impractical, pull boxes shall be 
installed at least six (6) inches from any substructure or back of curb. This is to allow for 
rock under and cement around the pull box. 

Type PB-3 pull boxes shall be used for all:
a. Interconnect runs (telephone and/or fiber optic cables) 
b. Power service conduits 
c. Controllers
d. Junctions with four or more conduits 
e.  Junctions with three conduits, two of which are three-inch in diameter
f.  All street crossings

Type PB-2 pull boxes shall be installed at all other locations, unless otherwise noted on the 
plans. 

The service pull box shall be separated from the intersection wiring whenever possible. 

For fiber optic runs, the spacing between the pull boxes shall be at intervals not to exceed 
600 feet. For all other runs, pull boxes shall be spaced at intervals not to exceed 300 feet.

Existing pull boxes are considered to be an integral part of the surrounding concrete 
sidewalk. Where the surrounding sidewalk surface is composed of a special material, pull
boxes with covers of compatible material shall be used to obtain a homogeneous appearance 
of the sidewalk area. The contractor shall be required to replace the pull boxes when 
modifying or replacing the surrounding concrete. Replacement of pull boxes shall be made 
per LADOT Standard Drawing S-78.5.3 or S-78.8. Under no circumstances is any pull box to 
be reused or modified for reuse.

2. CONDUIT

a. Material

Rigid non-metallic conduits conforming to the requirements in UL Publication 651 
for Rigid Non-metallic Conduit (PVC Schedule 80) shall be used, except where 
galvanized rigid steel conduit is required or permitted.  

Galvanized rigid steel conduit shall be used where specified in this manual, where 
shown on the plans, or where jacking is required.

Galvanized rigid steel conduit is permitted where exposed above ground as a 
permanent installation or where authorized by the LADOT Traffic Signal Inspector.
A separate #8 green ground wire and a Kevlar High Strength Conduit Measuring 
Tape, Greenlee catalog number 39243, 39244, 39245 (or equivalent), shall be 
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included within the PVC conduits at the time of installation. For the galvanized steel 
conduit a Kevlar High Strength Conduit Measuring Tape, Greenlee catalog number 
39243, 39244, 39245 (or equivalent), shall be included. All the #8 green ground wires 
shall be spliced together and connected to the “equipment ground bus” bar inside the 
controller cabinet.

b.  Trenching 

PVC conduit shall be installed in open soil trenches and in pavement trenches whose 
edges have been saw cut, except in the vicinity of pull boxes where it may be bored in 
pre-drilled, augured or air-blown holes. Generally, trenches should be four inches 
wide. Where trenching occurs within Portland Cement Concrete, a 24-inch wide 
section of roadbed whose edges have been saw cut shall be removed. 

Trenching is not permitted through Portland Cement Concrete structures, such as bus 
pads, spandrels and cross gutters. Where these are encountered, jacking with 
galvanized rigid steel conduit, or boring with PVC conduit is required. 

Traffic signal conduits shall be separated from street lighting conduits. New conduit 
runs shall be of the same size and material throughout the run. Empty PVC conduit 
(conduit only) shall include a #8 green ground wire and a Kevlar High Strength 
Conduit Measuring Tape, Greenlee catalog number 39243, 39244, 39245 (or 
equivalent). Empty galvanized rigid steel conduit (conduit only) shall include Kevlar 
High Strength Conduit Measuring Tape, Greenlee catalog number 39243, 39244, 
39245 (or equivalent). Existing underground conduit being incorporated into a new 
system shall be cleaned with a mandrel or cylindrical wire brush and blown out with 
compressed air.

c. Installation in Roadways

Interconnect, fiber optic, system and bus detector loop conduits shall be installed at a 
consistent depth throughout a block with minimum cover of 18 inches (below the 
established edge of the gutters) on Major and Secondary highways, and  15 inches on 
all other streets or alleys, unless otherwise specified on the Plans.

Conduits containing traffic signal load wires (115 volts) shall be installed at a 
consistent depth, with the minimum and maximum depths as per Section 307-2.5 of 
the Standard Specifications for Public Works Construction.  All street crossings shall 
be installed at 30-inch depth. 

Conduit trenches approximately four (4) inches wide may be excavated at locations 
shown on the Plans using earth saw methods.  The preferred alignment is along the 
outer edge of an existing gutter.  

Where there is no gutter, the trench shall be at a distance of 36 inches from the 
existing or future curb face (which will accommodate the construction of a 24-inch 
wide gutter in the future), or as shown on the Plans.  Removal and replacement of all 
pavement between the trench and the edge of the existing pavement shall be done at 
the discretion of the Engineer.  
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On Major or Secondary highways, the asphalt concrete pavement resurfacing shall 
conform to the Standard Specifications for Public Works Construction. 

On all other asphalt concrete streets or alleys, the upper three inches of trench shall be 
completed with material matching the existing pavement.  Major and Secondary 
Highways are shown on the Streets and Highways Designation map.

Portland Cement Concrete (PCC) roadway resurfacing shall be a minimum of six (6) 
inches thick and twenty-four (24) inches wide for all classifications of roadway.   

Concrete pavement serving as bus pads, spandrels, cross gutters or local depressions 
shall not be cut.  In addition, concrete curbs and gutters (regardless of gutter width) 
shall not be cut.  At these locations, the conduit shall be bored or jacked. 

It is desirable to maintain a straight alignment.  Routing of a conduit at a bus pad or at 
any other protrusions beyond the gutter edge must be approved by the Engineer.  It 
should be noted that some installations might require locations in back of the curb.  
Locations where conduits are within one foot vertically and two feet horizontally
from, or otherwise in conflict with, existing utilities will not be permitted.

d. Backfill

Backfill may be Portland Cement Concrete (PCC) when required by the Engineer, or 
a one-sack sand-Portland Cement slurry mix.  Portland Cement Concrete backfill 
shall be a 520-C-2500 mix with a 4-inch maximum slump.  For PCC, calcium 
chloride must be added up to the maximum amount allowed by Section 201-1.2.4 of 
the Standard Specifications.

e. Installation in Parkways

All conduit installations in parkways shall have a minimum cover of 16 inches below 
surface (LAMC Sec. 62.04). If directional bore is permitted by the Engineer, conduit 
depth shall have a minimum cover of 22 inches below surface. 

All existing improvements in parkways, including landscaping and sprinklers, shall 
be protected from damage or restored to pre-construction condition. 

f. Size

All cross street conduit runs and all interconnect conduit runs between intersections, 
except for fiber optic interconnect runs, shall be three-inch in diameter. All fiber optic 
interconnect runs shall be two-inch in diameter. Three-inch conduit shall be used 
between an F-8 foundation and the adjacent PB-3 pull box. Two three-inch conduits 
are required between an F-332 foundation and the adjacent PB-3 pull box. One-inch
conduit shall be used between an F-7 foundation and the adjacent pull box. All other 
new conduit runs shall be two-inch in diameter, unless otherwise specified on the 
plan. 

When existing conduit runs are to be modified or extended, the material and size of
the new conduit shall be the same as the existing conduit. 
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3. BACKFILLING

a. Schedule 

 All excavations for the installation of foundations, conduits and pull boxes, and 
removal of old systems, shall be backfilled, compacted and restored to match adjacent
areas and excess material removed from the job site within the calendar days 
prescribed in the following Table I.  The number of days allowed commences with 
the start of excavation unless otherwise permitted by the Engineer.  All trenching 
activity, commenced each day, shall be fully backfilled to the finished surface grade 
at the end of the day; final resurfacing shall be completed within five (5) working 
days.  All streets and all trenches shall be maintained in safe condition until final 
resurfacing. 

b. Foundation Holes

 A one-sack slurry mix shall be used to backfill foundation holes created as a result of 
removing the existing foundations.  If the area excavated for a new foundation is 
deemed to have unstable soil as determined by the Engineer, then the area excavated 
shall be backfilled with one sack slurry mix, 24 hrs prior to re-excavation for the new 
foundation.  Where the new foundation is within three (3) feet of the existing 
foundation, the removal and backfill of the existing foundation shall occur prior to the 
installation of the new foundation. 

c. Trenches -  See Section B.2, Conduit 
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TABLE I

BACKFILLING, RESTORATION OF EXCAVATIONS AND REMOVAL OF
EQUIPMENT AND MATERIAL

1.   Parkway: Pilot Holes and                 Daily       3 days  7  days          
Jacking Pits (1) (2)

2.   Roadway Excavations (1)(2)(3)       Daily      Daily           N/A  

3.   Existing Foundation and Pull Box Daily    Daily        7 days       
      Removals 

4.   Existing Standard (poles) and misc.                            N/A  Daily            N/A  
      equipment 
   
5.  New Foundation Installations                    Daily  Daily  7 days   
      
6.    New Pull Boxes:Excavation and Placement      3 days      5 days       7 days       

(1) Excavation for jacking pits and excavations within roadways shall be backfilled and 
compacted in accordance with Subsection 301-1.3 of the Standard Specifications for 
Public Works Construction. 

(2) Approved protective plates/covers shall be placed immediately at the end of each day 
until excavations are no longer needed. 

(3) Temporary asphalt concrete (cold mix) shall be placed immediately after the backfill 
is compacted in accordance with subsection 306-1.5.1 of the Standard Specifications 
for Public Works Construction. 
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The previous requirements do not relieve the Contractor of his/her obligation to properly 
place warning signs and barricades as well as maintain the job site in accordance with 
Subsections 7-9 and 7-10 of the Standard Specifications for Public Works Construction and 
the Work Area Traffic Control Handbook (WATCH) manual. 

If the times specified in Table I are exceeded, the Contractor (as directed by the Engineer) 
shall stop all other work until the restoration work is brought into compliance.  Contact time 
will continue to be charged during such periods. 

Where field conditions are such that these Special Provision are conflicting, the Engineer 
shall be notified immediately.

Where excavations occur in the sidewalks or other pedestrian ways, the Contractor shall 
provide a safe and orderly  pedestrian passage around the excavation area.  The pedestrian 
passage shall not subject pedestrians to hazards from traffic or construction operations, or 
cause pedestrians to walk upon unsuitable or hazardous surfaces.

4. CONDUCTORS AND CABLE

a. Material

All permanent conductors shall be run inside conduits or standards. Multi-conductor 
cable shall be used for all circuits in lieu of individual conductors. The 
multi-conductor cable shall conform to the latest revision of the following LADOT 
Specifications:

 92-089-01 (28 conductor cable) 
 92-091-01 (13 conductor cable) 
 92-090-01 (9 conductor cable) 
 92-094-01 (5 conductor cable) 

Conductors shall be solid copper wire of the gauge shown on the plans, unless 
otherwise specified.

Whenever new conductors are to be installed in a conduit with existing individual 
conductors (service wires excepted), all individual conductors shall be removed and 
replaced with multi-conductor cable. 28-conductor cable shall be installed in all new 
street crossings unless otherwise specified on the plans.

Only Kevlar High Strength Conduit Measuring Tape, Greenlee catalog number 
39243, 39244, 39245 (or equivalent) shall be used for "pulling in" or installing cables 
in ANY TYPE CONDUIT.  At no time shall any type "rope" be used to install cables 
or wires.

All temporary overhead circuit runs shall be multi-conductor cable. Where exposed 
over the roadway, they shall be at least 20 feet above ground. Over the sidewalk and 
roadside areas not open to vehicular traffic, they shall be at least 12 feet above 
ground. 

Service conductors shall have black and white insulation.
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b. Identification

Each communication cable shall be identified in all communication cabinets and 
splice vaults by a plastic tag 1-inch by 4-inch in size, with the cable run identification 
characters in ½-inch letters and secured to the cable with two nylon tie-wrap devices.

  Each cable shall be identified in all controller cabinets by a plastic tag ½-inch by 2-
inch in size, stamped with the cable run identification characters in ¼-inch letters and 
secured to the cable with two nylon tie-wrap devices.

Each conductor shall have clear, distinctive and permanent bands for identification.
These identification bands shall be used even though the conductors have clear 
markings within their insulation. Bands shall conform to the latest edition of Standard 
Specifications for Public Works Construction. These permanent identification bands 
shall be marked as specified. All conductors shall be labeled within each affected pull
box.

c. Interconnect 

1) Direct Wire: Interconnect cable with 7 - #14 wires per LADOT Specification 
92-039-03 (latest revision) shall be continuous from controller to controller, 
unless splices are specifically authorized by the LADOT Traffic Signal 
Inspector. Where splices are authorized by the LADOT Traffic Signal Inspector, 
they shall be soldered and shall be secured using vinyl, water-tight, spring 
tensioned, silicone filled, direct burial wire connectors, as described in LADOT 
Specification 56-002-03 (latest revision).

2) Multi-Pair Interconnect Cable: Filled telephone type cable shall consist of 
paired #22 AWG solid annealed copper conductors. The cable shall be 
polyethylene insulated and aluminum shielded, conforming to the construction 
requirements and environmental, mechanical, and electrical tests of LADOT 
Specification 92-069-01 (latest revision) for filled telephone cable. The cable 
sizes shall be 6, 12, 25, 50, and 75 pair. Cable splices shall only be made at a 
communication cabinet, splice vault or controller.  Punch down the “IN” cable 
on the left side of the T-66 block and the “OUT” cable(s) on the right side of the 
T-66 block. 

3) Telephone and Fire Alarm: Interconnect cable using telephone lines or former 
fire alarm lines shall be #14 AWG stranded twisted pair copper wire having 
600-volt insulation and overall shield and jacket.

 d. Inductive Loops Detector 

Inductive loop detectors shall be installed as per LADOT Standard Drawing S-70.1A 
or as otherwise approved by LADOT. To the greatest extent practical, loops should 
be installed in one continuous medium. Loop wire shall conform to LADOT 
Specification  92-093-01 (latest revision). All detector lead-in cable connections and 
terminations shall be soldered.

1) Wire Splicing: Where circuits are to be spliced, each splice shall be twisted 
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and soldered with rosin core (no acid core or acid paste shall be used) then 
sealed with vinyl, watertight, spring tensioned, silicone filled, direct burial 
wire connector per LADOT Specification 56-002-03 (latest revision).

2) Loop Detector Wire Routing System: Unless otherwise specified, all 
detector loops shall be wound in a clockwise direction. The input (or start) 
wire shall be tagged with an odd number, the output (or finish) wire with the 
next higher number. A plastic tag ½-inch by 2-inch shall be tie wrapped 
around each loop pair to identify each pair by phase and numbers of 
individual conductors. 

3) Sealant: The loop wires shall be covered and sealed using Caltrans approved 
“Hot-Melt Rubberized Asphalt Sealant” for loop installation. Note: “Hot-Melt 
Crack Sealant” shall not be used in place of the above. 

4) Transit Bus or Photo Red-Light Detector Wire: All Transit Bus or Photo 
Red-Light loop wire shall conform to IMSA Specification 51-7. 

e. Conductor Splicing and Termination 

1) Connectors
All spliced solid field conductors shall be twisted together and secured using 
vinyl, water-tight, spring tensioned, silicone filled, direct burial wire 
connectors, as described in LADOT Specification 56-002-03 (latest revision). 
At least 36 inches of surplus signal cable shall be neatly coiled in a clockwise 
direction within each pull box. Of these 36 inches of cable, only 24 inches of
outer jacket shall be removed. The remaining 12 inches of cable shall remain 
enclosed within the outer jacket for future emergency repair needs. Care shall 
be used in removing the outer cable jacket to ensure that the individual 
conductor insulation is not cut or nicked. Failure to protect the individual 
conductor insulation shall result in the replacement of the damaged cable at 
contractor’s expense.

2) Multi-Conductor Signal Cables in the Controller Pull Box  
The installation of new multi-conductor cable(s) into and through the 
controller pull box shall be spliced together as referenced in paragraph 1) and 
not looped through, except for: 

a) Service wires
 b) Communication cables

c) Loop detector lead-in cables
 d) Railroad preemption cables or wires
 e) Telephone interconnect cables

f) Video cables or conductors

 3) All stranded wires shall be terminated with an LADOT approved terminal 
connector and properly compressed for minimum resistance at the attachment.

 4) Where optimum operation of circuits requires minimum resistance, as 
determined by the LADOT Traffic Signal Inspector, the connections and 
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terminals shall be soldered.

f. Inductive Loop Detector Lead-in Cable 

All inductive loop detector lead-in cable from the pull box to the controller cabinet 
shall have two-, three- or four-pair conductors and shall conform to Standard 
Drawing S-70.2. and LADOT Specification 92-082-03 (latest revision).  A maximum 
of 12” of outer jacket shall be removed. 

g. Transit Bus or Photo Red-Light Detector Lead-in Cable
  
All Transit Bus or Photo Red-Light detector lead-in cable from the pull box to the 
controller cabinet shall be one pair cable and conform to IMSA Specification 50-2. 

h. Conductors Attached to Controller Field Terminals

Each controller field terminal shall have a maximum of one wire connected. If the 
intersection wiring plan requires more than the single wire to accomplish the correct 
operation, splicing the conductors in the controller pull box shall be used. 

1) Compression terminal connectors shall not be used when connecting solid 
wires to controller terminals.

2) Compression terminal connectors shall be used when connecting stranded 
wires to controller terminals, and shall be soldered.

i. Field Testing

Prior to start of functional testing, the Contractor shall perform the following tests on 
all circuits, in the presence of the DOT Inspector and/or Engineer.

1) Continuity: Each circuit shall be tested for continuity.  When 120V AC is 
used to conduct a “dynamic, non-destructive” test of the circuit(s), then 
suitable circuit protection shall be used.  Suitable circuit protection shall be in 
the form of a low amperage fuse or circuit breaker with a design curve that 
reacts fast enough to trip and protect the circuit under test without interrupting 
any of the cabinet circuit breakers.

2) Ground: Each circuit shall be tested for grounds.

3) Insulation Resistance: An insulation resistance test at 500 Volts DC shall be 
made on each circuit between the circuit and a ground.  The insulation 
resistance shall not be less than 10 Megohms on all circuits, except for 
inductive loop detector circuits, which shall have an insulation resistance 
value of not less than 100 Megohms. 
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5. FIBER OPTIC CABLE

a. General

1) Description: Fiber Optic Trunk Cable shall be of loose-tube construction. The 
optical fibers shall be single mode optical glass or as specified by the 
Engineer. The fiber optic cable shall conform to ICEA S-87-640. 

2) Performance: The optical performance of each single-mode fiber measured 
at wave lengths of both 1310 nanometers and 1550 nanometers shall have 
maximum attenuation of 0.4 decibels per kilometer at 1310 nanometers and 
0.3 decibels per kilometer at 1550 nanometers and shall conform to TIA/EIA 
49Z C4AA.

3) Construction: The cable shall be constructed using five or six gel-filled, 
color-coded buffer tubes stranded (reverse oscillation) around a dielectric 
central member. The color-coded fibers shall be contained in the buffer tubes 
and the remaining fillers shall be natural or white in color. A layer of aramid 
yarn (e.g. Kevlar) shall hold the tubes in position around the central member 
and provide tensile strength. The color code for the fibers shall be blue, 
orange, green brown, slate and white. Water blocking shall be of the dry-tape 
type within the interstitial spaces, and gel within the buffer tubes.

4) Jacket: The filled cable core shall be covered with a black, medium density 
polyethylene jacket. This outer jacket shall be abrasion and crack resistant, 
non-nutrient to fungus, electronically non-conductive and compatible with all 
cable components to which it may come in contact. The jacket shall be free 
from holes, splits, blisters or other imperfections.

5) End Termination Cable: Shall be of the tight-buffered type and shall contain 
two single-mode fibers protected by a yellow jacket and aramid yarn (e.g. 
Kevlar) strength member. The length of a typical end termination cable shall 
not exceed 100 feet. Connectors for end termination cables shall be ST unless 
otherwise specified by the Engineer.

6) Identification: Each length of cable shall be permanently identified by 
specifying the manufacturer and type of cable at intervals not greater than six 
feet along the outside of the outer jacket. Each length of cable shall be 
permanently marked with foot (or meter) markings at intervals not greater 
than three feet (or one meter).

7) Reels: The cable shall be wound on standard reels in a manner which provides 
access to both ends of the cable for testing while the cable is still on the reel.

8) Installation: Cable installation and handling procedures shall be in 
accordance with accepted industry standards and/or manufacturer’s 
recommendations and shall be performed by adequately trained and certified 
personnel. In all type 3 pull boxes, there shall be 10 feet minimum of extra 
looped cable for each cable entering or leaving the box. 



16

b. Splicing of Fiber Optic Cable

Splicing of the Fiber Optic Cable shall be done by the fusion technique. All cables 
shall be carefully prepared and spliced in accordance with the cable manufacturer’s 
recommendations. Either heat shrinkable tubing shall protect the finished splices, 
metal protective sleeves or by some other method approved by the Engineer. All 
splices must be tested and documented after encasement. No splice shall exceed a 
0.05 decibel loss. 

The completed splices shall be enclosed in re-enterable splice enclosures that seal to 
form moisture resistant protection. The splice case or enclosure shall contain a 
removable splice organizer or crib that shall secure the individual fibers and protect 
the splices. The splice organizer shall be attached to the strength members in the fiber 
optic cable. There shall be adequate space inside the enclosure to hold at least three 
feet of buffer tubes from each cable. There shall be no splices except as authorized by 
the LADOT Traffic Signal Inspector. Splice enclosures shall be Corning 6C22-02 (or 
equivalent) unless otherwise authorized by the LADOT Traffic Signal Inspector. 
Fiber optic interconnect cables may only be spliced at special fiber optics splice 
boxes as shown on the plans. Video fiber optic cable shall be spliced in double-deep, 
type 3 pull boxes. 

6. CONTROLLER

The contractor-supplied controllers shall conform to the latest LADOT material specification 
and addendum for the Model 2070 controller assembly, with either Type 332 or 337 cabinet 
as shown on the traffic signal plan, and all auxiliary equipment required to provide a 
complete functioning controller per LADOT Specifications 054-053-07 (latest revision).

7. GROUND RODS 

Copper ground rods shall be installed in all controller foundations and all service pull boxes. 
For a post-top mounted controller cabinet on existing or new F-8 foundation, an 8-foot by ½-
inch diameter ground rod shall be installed in the controller pull box. For a Type 332 cabinet 
on F-332 foundation, an 8-foot by ½-inch diameter ground rod shall be installed in the 
foundation. For a Type M communication cabinet on F-12A foundation, an 8-foot by ½-inch 
diameter ground rod shall be installed in the foundation. A green #8 AWG copper wire (solid 
or stranded) shall be connected from the cabinet "Equipment Ground Bus" bar to the ground 
rod in the foundation or in RARE CASES as approved by the LADOT Traffic Signal 
Inspector, the controller pull box.  The connection device to the ground rod shall be 
appropriate for the copper wire used. 
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8. SERVICE
  

a. Service conductors shall be continuous without splices from the service pull box to 
the controller service connection.

b. A voltage measurement shall be made between the service hot and neutral terminals 
before the main circuit breaker in the controller assembly.  

  
If the voltage is less than 110 volts AC notify the LADOT traffic signal inspector.

c. A resistance measurement shall be made between the service neutral terminal and the 
chassis ground terminal. 

 If the resistance is more than 4.0 ohms notify the LADOT traffic signal inspector.

9. SIGNAL HEADS

a. Vehicle and Pedestrian Signal Heads Covers
 Shall conform to LADOT Specification 92-086-03 (latest revision). 

b. Vehicle Heads

1) Each signal section housing shall conform to LADOT Specification 92-061-
06 (latest revision) for Vehicle Signal Heads, 8-inch and 12-inch glass filled 
polycarbonate. 

2) A minimum of two vehicle heads for each and every phase shall be in 
operation while work is being performed at the intersection. Non-functioning 
vehicle heads shall be covered or turned away from the intersection

c. Pedestrian Heads
1) Each pedestrian signal housing shall conform to LADOT Specification 92-

064-06 (latest revision) for Pedestrian Signal Heads, glass filled 
polycarbonate. 

2) One visible operating pedestrian head shall be provided at all times for each 
direction of each signalized crosswalk while work is being performed at the 
intersection. Non-functioning pedestrian heads at a signalized crosswalk shall 
be covered or turned away from the intersection. 

d. Traffic Signal Visors – All vehicle signal indications shall be provided with 
removable visors per LADOT Specification 92-061-06 (latest revision). If beveled or 
long visors are specified on the traffic signal plans, they shall conform to Standard 
Drawings S-76.3, S-76.6 or S-76.7. 

e. Light Emitting Diode (LED) Signal Modules – All new traffic signal modules shall 
be LED, and shall conform to LADOT Specification 92-088-06 (latest revision). 
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 10. DETECTORS

The contractor shall replace and restore operation of any damaged detectors (inductive loop, 
video or other type) within two (2) working days after the completion of construction on the 
portion of the roadway where the detectors were damaged.

Devices other than those identified in the LADOT Specification 54-055-01 (latest revision), 
must be submitted for test, evaluation, and approval to the LADOT Traffic Signal Lab 
Research and Development Section, at least 90 days prior to expected date of activation. 
Contact the Signal Repair Section Supervisor at (213) 847-2943 for specifications applicable 
to the device being submitted. 

11. LINES AND GRADES

a) All new or relocated traffic signal work shall be located as per the design plans and 
engineering specifications. 

b) Any reference to curb line on the plans or in the engineering specifications shall be 
made once the permanent curb and gutter is installed, prior to excavating any new 
foundations that are called for on the plans. 

c) Contractor shall assume all responsibility for accuracy of foundation installation, 
including removal of foundations installed at unacceptable elevations and restoration 
of the soil prior to reinstallation of proposed foundation, at their own expense. 

12. ANCHOR BOLT HEIGHT

See Section 307-10.1 “Standards and Steel Pedestals” in the Standard Specification for 
Public Works Construction for anchor bolt height requirements.  
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28-Conductor Cable Color Code Identification

CABLE 2

Identification and 
Insulation Colors

Circuit Signal Phase or 
Function

Base Stripe

Vehicle 
Signals

Phase 1 Red Red Silver

Phase 1 Yellow Yellow Silver

Phase 1 Green Brown Silver

Vehicle 
Signals

Phase 3 Red Red Black

Phase 3 Yellow Yellow Black

Phase 3 Green Brown Black

Vehicle 
Signals

Phase 5 Red Red Orange

Phase 5 Yellow Yellow Orange

Phase 5 Green Brown Orange

Vehicle 
Signals

Phase 7 Red Red Purple

Phase 7 Yellow Yellow Purple

Phase 7 Green Brown Purple

Overlap 
Signals

OLA Red Red Silver / 
Silver

OLA Yellow Blue Silver

OLA Green Brown Silver / 
Silver

Overlap 
Signals

OLB Red Red Black / 
Black

OLB Yellow Blue Black

OLB Green Brown Black / 
Black

Overlap 
Signals

OLC Red Red Orange / 
Orange

OLC Yellow Blue Orange

OLC Green Brown Orange / 
Orange

Overlap 
Signals

OLD Red Red Purple / 
Purple

OLD Yellow Blue Purple

OLD Green Brown Purple / 
Purple

Spare Spare White Black

Signal 
Common

Signal Common White (none)

Spare Spare Black (none)

Spare Spare Black Red

CABLE 1

Identification and 
Insulation Colors

Circuit Signal Phase or 
Function

Base Stripe

Vehicle 
Signals

Phase 2 Red Red Silver

Phase 2 Yellow Yellow Silver

Phase 2 Green Brown Silver

Pedestrian 
Signals

Phase 2 Don’t Walk Red Silver / 
Silver

Phase 2 Walk Brown Silver / 
Silver

Vehicle 
Signals

Phase 4 Red Red Black

Phase 4 Yellow Yellow Black

Phase 4 Green Brown Black

Pedestrian 
Signals

Phase 4 Don’t Walk Red Black / 
Black

Phase 4 Walk Brown Black / 
Black

Vehicle 
Signals

Phase 6 Red Red Orange

Phase 6 Yellow Yellow Orange

Phase 6 Green Brown Orange

Pedestrian 
Signals

Phase 6 Don’t Walk Red Orange / 
Orange

Phase 6 Walk Brown Orange / 
Orange

Vehicle 
Signals

Phase 8 Red Red Purple

Phase 8 Yellow Yellow Purple

Phase 8 Green Brown Purple

Pedestrian 
Signals

Phase 8 Don’t Walk Red Purple / 
Purple

Phase 8 Walk Brown Purple / 
Purple

Pedestrian 
Push Button

Phase 2 ppb Blue Silver

Phase 4 ppb Blue Black

Phase 6 ppb Blue Orange

Phase 8 ppb Blue Purple

PPB Common White Black

Signal 
Common

Signal Common White (none)

Spare Spare Black (none)

Spare Spare Black Red
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Sr. T. E.

Approved
Pr. T. E.

T. E.

CKD

DWN MT Title

Drawing No.

S-70.1D

3-07-17

MT

BICYCLE DETECTOR

CITY OF LOS ANGELES
DEPARTMENT OF TRANSPORTATION

Seleta J. Reynolds, General Manager

CASE II
( BICYCLE & VEHICLE )

CASE I
( BICYCLE ONLY )

WINDING DETAIL

Notes:
1. INSTALL FOUR (4) COMPLETE ALTERNATING

TURNS OF LOOP WIRES, UNLESS
OTHERWISE SPECIFIED.

2. FOR STUB-OUT AND CONDUIT DETAILS 
REFER TO PAGE 2 OF S-70.1A.

3. SEE LADOT MATERIAL SPECIFICATION NO.
92-081-05 OR LATEST REVISION.

4. USE CASE I LOOPS FOR BIKE LANE 
INSTALLATIONS. USE CASE II LOOPS WHEN 
VEHICULAR LOOPS ARE INTENDED TO 
DETECT BICYCLES.

5. AN OCTAGONAL SHAPED LOOP OR OTHER 
NON-ROUND SHAPED LOOP MAY BE USED 
INSTEAD OF THE ROUND-LOOP WITH PRIOR 
LADOT APPROVAL.

6. SAME WINDING PATTERN TO BE USED IN 
BOTH LOOPS FOR CASE 1 WITH 1 PAIR FROM
EACH LOOP LEADING TO THE PULLBOX.

7. LOOPS INSTALLED IN BIKE LANES WITH PARKING SHALL BE PLACED WITH 
THE NEAR EDGE OF THE LOOP 1' TO THE RIGHT OF THE BIKE LANE 
DELINEATION LINE, UNLESS OTHERWISE SPECIFIED.

8. LOOPS INSTALLED IN BIKE LANES ADJACENT TO THE ROADSIDE WITHOUT 
PARKING SHALL BE CENTERED IN THE BIKE LANE, OR BETWEEN THE GUTTER
AND THE BIKE DELINEATION LINE, UNLESS OTHERWISE SPECIFIED.

9. ANY LADOT APPROVED NON-ROUND SHAPED LOOPS MUST CONFORM TO 
ALL OTHER SPECIFICATIONS SHOWN ON THIS STANDARD DRAWING.

SECT. A-A SECT. B-B SECT. C-C SECT. D-D SECT. E-E

*  DEPTH OF SLOT NOT TO EXCEED DEPTH OF PAVEMENT

Date

JV 3-7-17

MA 4-27-17

VJ 4-28-17
5-11-17
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Sr. T. E.

Approved
Pr. T. E.

T. E.

CKD

DWN Title

Drawing No.

S-78.5.3

CITY OF LOS ANGELES
DEPARTMENT OF TRANSPORTATION

Connie Llanos, Interim General Manager

1. Refer to Dept. of Public Works Standard Drawing # L-201-1 for additional
      details and requirements.
2.   Galvanized conduits in pull box must be bonded with copper ground strap
      around the neck of each conduit.  PVC conduits must have their #8 green
      ground wires spliced together.
3.   Pull box to be used in non-traffic areas; may be stacked no more than two
      deep.
4.   Stencil TRAFFIC SIGNAL in 1" lettering on backside of cover and inside
      of box.

Notes:
SB 02-22-23

February 28, 2023

SB

JV

for

COMPOSITE PULL BOX,
TYPES PB-2 & PB-302-22-23

02-22-23
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