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Section 1 

INTRODUCTION 

The purpose of these design guidelines is to document standards, procedures and specifications that should be 

used for the design of traffic signal installations and signal system communications for the Georgia Department 

of Transportation (GDOT). These design guidelines include a compilation of specific drafting and intersection 

design standards, plan and specification presentations, and review procedures to ensure that construction 

documents properly convey the extent and character of the work to be performed. Sound traffic engineering 

judgment should be exercised in applying these guidelines. Along with the companion document on signing and 

marking design, this document contains comprehensive guidelines intended to provide for consistency in plans 

for traffic control devices. Although ramp meters are a type of traffic signal, their design is not covered in this 

document. 

 

1.1 Applicable Standards and Specifications 

The specific documents that will govern all work efforts are the following: 

 GDOT Standard Specifications – Construction of Transportation Systems, latest edition and 

supplements thereto. Documents listed below provide more detail concerning specific traffic engineering 

design elements, but all work must be in accordance with the GDOT Standard Specifications – 

Construction of Transportation Systems. Special attention should be given to the specification sections 

listed below and other references as follows: 

636 – Signs 

639 – Poles & Span Wire 

647 – Traffic Signal Installation 

682 – Electrical Wire, Cable & Conduit 

687 – Traffic Signal Timing 

925 – Traffic Signal Equipment 

926 – Wireless Communications Equipment 

927 – Wireless Communications Installation  

935 – Fiber Optic Cable 

937 – Detection  

939 – Communication and Electronic Equipment 

 

 GDOT Traffic Signal Detail Sheets 

 GDOT Standard Sheets 

 GDOT Construction Details 

http://tomcat2.dot.state.ga.us/ContractsAdministration/uploads/DOT%202001.pdf
http://tomcat2.dot.state.ga.us/stds_dtls/index.jsp
http://tomcat2.dot.state.ga.us/stds_dtls/estds.jsp?Preview=no
http://tomcat2.dot.state.ga.us/stds_dtls/edtls.jsp?Preview=no
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 GDOT Signing and Marking Design Guidelines 

 GDOT Plans Presentation Guide 

 GDOT Electronic Data Guidelines (EDG) 

 GDOT Design Policy Manual 

 GDOT ITS Design Manual 

 Manual on Uniform Traffic Control Devices, latest edition adopted by GDOT. This document shall 

govern those aspects of the application of all signs, signals and pavement markings not specifically 

covered by the above materials. 

 A Policy on Geometric Design of Highways and Streets, latest edition adopted by GDOT. Design 

standards outlined in this publication shall govern most geometric considerations. 

 Americans with Disabilities Act (ADA)   

 Locating Detectors for Advanced Traffic Control Strategies (Report No. FHWA-RD-75-91), 1975 

 Federal Highway Administration (FHWA) Guidelines for System Sensor Placement 

 American Association of State Highway and Transportation Officials (AASHTO) Standard 

Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals. This 

document provides criteria for structural design. 

 FHWA Work Zone Traffic Control Practices Manual 

 Standard Highway Signs (FHWA). Wherever possible, designated traffic signs shall be as specified in 

this document. 

 Institute of Transportation Engineers (ITE) Manual of Traffic Signal Design 

 Transportation Electrical Equipment Specifications, current edition and current addenda.  These 

specifications are referenced by GDOT’s Traffic Signal Equipment specifications. 

 FHWA Railroad-Highway Grade Crossing Handbook, revised second edition, August 2007 

 

http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/smguide/GDOT_Signing_and_Marking_Guide.pdf
http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/Plan/Plan_Presentation_Guide.pdf
http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/ElectronicData/EDG%204.0%207-1-10.pdf
http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/designpolicies/Pages/DesignPolicyManual.aspx
http://mutcd.fhwa.dot.gov/pdfs/2009/pdf_index.htm
http://www.access-board.gov/prowac/guide/PROWguide.pdf
http://mutcd.fhwa.dot.gov/ser-shs_millennium.htm
http://www.dot.ca.gov/hq/traffops/elecsys/TEES.htm
http://safety.fhwa.dot.gov/xings/com_roaduser/07010/
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Section 2 

GENERAL INFORMATION 

The following standards apply to the preparation and presentation of signalization plans. 

 

2.1 General Signal Plan Presentation  

Traffic signal plans should be formatted with the main street orientated left to right across the page. 

Traffic signal plan sheets should be designed to be clear and legible on 11-inch by 17-inch plan sheets, 

showing as much existing/proposed roadway information as possible (edge of pavement, curb and 

gutter, sidewalk, concrete islands, pavement markings, existing and proposed traffic-signal-related 

signage). The existing/proposed information should fill as much of the sheet as possible.  The mainline 

and side street information should touch the sheet border.  Existing information should be shown dashed 

or in gray scale. In general, traffic signal plan sheets should be 30 scale, although 20 scale plan sheets 

may be used for small, less complicated intersections.   

 

Each traffic signal plan sheet shall include the following: 

 North arrow 

 Street names with speed limits 

 Overhead street name signs 

 Existing/proposed yield and pedestrian signs 

 Pedestrian/vehicular signal head displays 

 Graphic scale bar 

 Phasing diagram 

 

Inserts may be used if necessary to reduce clutter and clarify construction requirements on the plan 

sheet. The traffic signal list of materials and 332 input assignment should be shown on a separate plan 

sheet. For standalone traffic signal projects, existing traffic signal information should be shown on a 

separate plan sheet. 

 

For more detailed information on drafting standards, file structure, reference files, level structure and 

fonts for signal and communication plans, refer to the latest version of the Electronic Data Guidelines 

(EDG). For signal plan presentation, refer to the latest version of the Plan Presentation Guide (PPG). 

 

2.2 List of Materials/Pay Items 

Section 647 of the GDOT Standard Specifications – Construction of Transportation Systems defines the 

requirements for the work consisting “ . . . of furnishing materials and erecting a traffic signal 

http://www.dot.state.ga.us/doingbusiness/PoliciesManuals/roads/ElectronicData/EDG%204.0%207-1-10.pdf
http://www.dot.state.ga.us/doingbusiness/PoliciesManuals/roads/Plan/Plan_Presentation_Guide.pdf
http://www.dot.ga.gov/doingbusiness/TheSource/special_provisions/supplementals/su647.pdf
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installation . . . .” Payment for this work as defined in Section 647 calls for a lump price bid covering all 

items of work unless pay items are included in the plans for specific, individual items.   

 

A list of materials should be included on a plan sheet additional to the signal plan sheet to show the 

items to be installed and paid for under the lump sum pay item (647-1000 Traffic Signal Installation). 

The list of materials should be labeled for informational purposes only. Quantities for the items listed in 

the list of materials should be shown. The cabinet input file should also be shown on the separate sheet 

along with the list of materials. The latest version of the list of materials is available from the Office of 

Traffic Operations. The list of materials is a guide, not an all-inclusive list.   

 

2.3 Miscellaneous Elements and Special Situations 

Existing signal equipment to be removed is covered by the GDOT Standard Specifications – 

Construction of Transportation Systems, Section 647. 

 

All existing and proposed signs should be shown on the signing and marking plans and not on the signal 

plans, except for overhead street name signs (D-Spec), yield signs (R1-2) and pedestrian signs (R9-3, 

R10-3, R560-5). The only exception is when the project is a standalone signal upgrade project, and 

signing and marking plans are not included in the project. If separate signing and marking plans are 

included, the following note should be added to the signal plan: “All post-mounted signs are shown for 

information only, exact location and quantities are covered in the signing and marking plans.” Proposed 

traffic signs should be shown using the appropriate symbol at the proposed location in the plan view. 

The Manual on Uniform Traffic Control Devices (MUTCD) sign number, where applicable, will be used 

to identify the sign. Overhead street name signs, D-Specs, are shown on the signal design and detailed 

on a summary of quantity sheet separate from the construction/installation plan sheets. The 636 

Highway Sign pay items should be used to pay for signs. Signs should be included in the list of materials 

if they are to be paid for under the 647-1000 lump sum pay item.   

 

Insets or details should be used whenever adequate detail cannot be easily shown on the plan. This can 

occur as a result of scale limitations, excess clutter or various other reasons. It may be necessary to show 

design information that falls beyond the normal boundaries of the plan. Design information that falls 

beyond the normal boundaries should be shown using match lines or break lines. Care shall be taken so 

that necessary information is not omitted whenever these methods are used.

http://www.dot.ga.gov/doingbusiness/TheSource/special_provisions/supplementals/su647.pdf
http://www.dot.ga.gov/doingbusiness/TheSource/special_provisions/supplementals/su647.pdf
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Section 3 

DESIGN STANDARDS 

 

Intersection design elements shall conform to the following standards. For all items not specifically covered, the 

design standards listed in Section 1, INTRODUCTION, shall govern the design. 

 

3.1 Traffic Signal (Concurrent) Phasing 

The standard phase numbering system as illustrated in Figure 3-1 should be used to designate signal 

phases at typical intersections. 

 

 

 

 

 

 

 

 

Figure 3-1 Phasing Orientation 

(Note: Left turn phases shall only be used when justified by TOPPS Policy 6785-2) 

 

In general, Phases 2 and 6 should be assigned to the through movements of the main street. The 

orientation of phases should be consistent within a signal system. Also, the signal plan sheets should be 

oriented the same as the construction plan sheets, but the Department’s preference is to orientate the 

signal design plan sheet with the north arrow up or to the right. 

 

When the main street is oriented east to west, Phase 2 serves the westbound approach. When the main 

street is oriented north to south, Phase 2 serves the southbound approach.   

 

It should be noted that controllers have the capability for programming additional signal phases, for 

changing the sequence of phases, and for employing unique phase/ring structures. These capabilities 

may prove useful in special situations such as for diamond interchange control or for complex 

intersections. However, utilizing such features has implications with regard to field wiring, to the setup 

of input and output files, and to the programming of the conflict monitor. Therefore, when non-standard 

phasing/sequencing is necessary, it is extremely important to document the unique aspects of the special 
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operation. A special phasing note should be placed directly below the phasing diagram to provide more 

clarification (e.g., Phases 4 and 8 do not operate concurrently – the side street is split-phased).  

 

3.1.1 Left-Turn Phasing 

Volumes should be provided to justify left-turn phasing at an intersection. Under standard (concurrent) 

phasing, the odd phases (1, 3, 5, and 7) are reserved for left-turn movements. Left-turn phases should be 

used only when a left-turn lane exists and sufficient justification for the left-turn phase exists (see 

TOPPS Policy 6785-2 for justification for left-turn phasing). If the left-turn phase is not used, the word 

“OMIT” should be shown in that phase in the phasing diagram. 

 

3.1.2 Split Phasing 

In certain situations depending on field conditions (lane geometry, volumes, etc.), split phasing may be 

required. Split phasing should be used only when concurrent phasing is deemed unacceptable. Because 

of the additional time required to operate a split phase, it is not typically used. Head arrangement for 

split phasing is typically different from that used for concurrent phasing (see Appendix B Drawing #6 

for an example of split-phased head placement). Figure 3.2 shows a typical split phasing diagram. Phase 

3 and Phase 4 are typically used for the split phasing of side streets. 

 

Figure 3-2 Split Phasing Orientation 

(Note: Left turn phases shall only be used when justified by TOPPS Policy 6785-2) 

 

3.1.3 Preemption 

A traffic signal can be switched from its normal sequence of phases and intervals to a special 

phase/interval sequence in response to the assertion of a controller input designated for preemption. 

Typical applications include railroad preemption to help clear the tracks as trains approach and to omit 

track crossing signal phases when trains are present; and emergency vehicle preemption to assist 

emergency vehicle movements (e.g., at signals near fire stations). 
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3.1.3.1 Railroad Preemption 

When signalized intersections are located near railroad at-grade crossings, consideration should be given 

to establishing preempt operation. Preemption provides benefits in both safety and operational 

efficiency.  

 

When considering the use of preempted operation, consider the following factors: 

 Frequency and duration of trains 

 Volume of vehicular traffic at the crossing 

 Distance to the crossing and the frequency of vehicular queues at the crossing 

 The complexity of the signal phasing and whether opportunities exist to serve certain 

movements effectively during the period when trains are using the crossing 

 

According to the FHWA Railroad Highway Grade Crossing Handbook, “At a signalized intersection 

located within 60 meters (200 feet) of a highway-rail grade crossing, measured from the edge of the 

track to the edge of the roadway, where the intersection traffic control signals are preempted by the 

approach of a train, all existing turning movements toward the highway-rail grade crossing should be 

prohibited during the signal preemption sequences.” 

 

It is necessary to interface the controller with the railroad detection/signaling equipment (usually 

maintained by the railroad company) when railroad preemption is needed. This involves a request to the 

railroad company through the State Utility Office and coordination with the railroad’s signal department. 

The designer is responsible for showing conduit and pull boxes to and at the base of the railroad cabinet. 

Cabinet GRS conduit should be used for the lead-in cable for railroad preemption. There are instances in 

which the railroad company will install a junction box at the edge of its right-of-way with an output 

from the train detection device.  

 

Battery backups should be used with all railroad preemption intersections. See Section 3.7.3 for other 

battery backup applications. 

 

3.1.3.2 Blank-Out Signs 

Blank-out signs should be used in coordination with railroad preemption to prohibit permissive turn 

movements across railroad tracks while the signal is operating in preemption. According to Section 

8B.08 of the MUTCD, “At a signalized intersection that is located within 200 feet of a highway-rail 

grade crossing, measured from the edge of the track to the edge of the roadway, where the intersection 

http://safety.fhwa.dot.gov/xings/com_roaduser/07010/
http://mutcd.fhwa.dot.gov/pdfs/2009/part8.pdf
http://mutcd.fhwa.dot.gov/pdfs/2009/part8.pdf
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traffic control signals are preempted by the approach of a train, all existing turning movements toward 

the highway-rail grade crossing should be prohibited during the signal preemption sequences.” 

Examples of blank-out sign displays are shown below in Figure 3-3.  Blank-out signs require an 

additional load switch and controller output. Two signs may use the same load switch if they are set to 

turn on and off at the same time.  Blank out signs are not needed for a turning movement controlled by 

protected-only phasing. 

 

      

Figure 3-3 Blank-Out Sign Displays 

 

Consideration should be made for pre-signals (see Section 8C.09 of the 2009 MUTCD). 

Figure 3-4 below is an example of an intersection signal phasing diagram with railroad preemption. 

 

Figure 3-4 Sample Preemption Phasing Diagram 

 

http://mutcd.fhwa.dot.gov/pdfs/2009/part8.pdf
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3.1.3.3 Emergency Vehicle Preemption 

Preemption for emergency vehicles can be useful (usually in urban environments) in assisting 

emergency vehicles entering the traffic stream (e.g., near fire stations) and through areas likely to be 

blocked by normal traffic (e.g., on one-way streets). In contrast to railroad preemption, however, the 

potential operational and safety benefits for emergency vehicle preemption may not be obvious. 

Emergency vehicles share the road with regular traffic, are driven by trained/highly skilled operators and 

are capable of collision avoidance maneuvers, and their operations usually have only momentary impact 

on traffic flow. In other words, compared to safety issues at railroad grade crossings, the hazards posed 

by emergency vehicle operations are not as susceptible to correction by traffic signal preemption 

techniques. 

 

When considering the use of preempted operation consider the following factors: 

 Frequency of emergency vehicle operations 

 Inability of emergency vehicles to safely enter and move in the normal traffic stream 

 The existence of consistent, predictable emergency vehicle routes 

 Potential for disruption of normal traffic flow 

 

Emergency vehicle preemption can be effected in a variety of ways. For example, for fire station signals, 

it may be possible to interface the controller preempt input with an output from the fire 

dispatch/communications equipment. In addition, a variety of traffic-signal-mounted auxiliary devices 

are available that can detect approaching emergency vehicles and assert the controller preemption input 

via specialized input file cards. 

 

3.2 Vehicular Signals 

The standard size for vehicular signal heads is 12 inches. Light Emitting Devices (LEDs) are the 

Department’s standard for signal head illumination. Other applications may apply if approved by the 

Department. The use of signal visors, or the use of signal faces or devices that direct the light without a 

reduction in intensity, should be considered as an alternative to signal louvers. Special signal faces, such 

as electronically steerable LED’s, may be used (MUTCD, Section 4D.12).  

  

3.2.1 Display 

One overhead signal head per through lane is the Department’s minimum standard, and at least two red 

balls are required per approach if a through movement is allowed. 

 

http://mutcd.fhwa.dot.gov/pdfs/2009/part4.pdf
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3.2.2 Mounting 

Signal heads should be placed over the travel lanes for maximum visibility and clarity of meaning to the 

motorist (following the intended vehicle path, in most instances over the receiving lane). Pedestal-

mounted signal heads should be used only as supplemental signal heads. Pedestal-mounted signal heads 

may be used when adequate sight distance cannot be obtained with the span wire or mast-arm-mounted 

signal heads or when required to clarify control for a particular movement. Signals heads mounted on 

mast arms shall be rigidly mounted. Mounting height should be in accordance with GDOT details. 

 

3.2.3  Position 

The position of the traffic signal heads for the through movements should be over the intended path of 

the receiving through lanes. Signal heads should be located within the 20-degree cone of vision as 

specified in the MUTCD. Longitudinal position should be such that at least one signal head is located 

not less than 40 feet from the stop line but not greater than 180 feet (150 feet if not LED). If signal heads 

cannot be placed within this range, supplemental signal heads will be required. The number and 

arrangement of supplemental signal heads are at the designer’s discretion and are subject to GDOT 

approval. 

 

3.2.3.1 Head Placement Guidelines 

Section 4D of the MUTCD covers the positioning of signal heads with figures representing the typical 

position and type of signal heads to be used for different lane configurations.  Appendix B provides 

additional examples of head placement. These examples are not covered in the MUTCD and they show 

signal head placement according GDOT standards.  The examples also provide guidelines for signal 

display and turn indication. The designer should keep in mind that these are examples and that 

engineering judgment should be used in each intersection design. The required signing and pavement 

marking associated with the different examples has not been shown and should be verified by the 

designer. Markings such as crosswalks may require the use of different signal head indications. 

 

3.2.3.2 Guidelines for Channelized Left-Turn Lanes with Wide Medians 

When a left-turn lane is significantly separated from the through lanes, such as a channelized left-turn 

lane in a wide median, it may be necessary to shift the signal head toward the middle of the channelizing 

island to maintain the required 20-degree cone of vision (see Section 4D.13 of the 2009 MUTCD). This 

applies when the left-turn lane is operated as a permissive left turn or a protected/permissive left turn. 

Figure 3-5 illustrates the geometric constraints for head placement over the outside edge of the through 

http://mutcd.fhwa.dot.gov/pdfs/2009/part4.pdf
http://www.mutcd.fhwa.dot.gov/pdfs/2009/part4.pdf
http://www.mutcd.fhwa.dot.gov/pdfs/2009/part4.pdf
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lanes. A five-section head is shown, but the constraints would also apply to placement of a three-section 

head. 

 

Figure 3-5 Signal Head/Left-Turn Treatment 

HD = Horizontal distance from stop bar to signal heads (ft.) 

W = Width of hatched-out area between left-turn lane and through lanes (ft.) 

 

 

When the width of the hatched-out area between the through lane and the left-turn lane results in a cone 

of vision greater than 20 degrees, it may be possible to revise the design to result in a greater horizontal 

distance to the signal heads. When that is not feasible, it then becomes necessary to laterally shift the 

five-section head to the left into the hatched-out area, improving the cone of vision for the driver in the 

left-turn lane. However, if the shift is too great, the cone of vision may not be adequate for the driver in 

the rightmost through lane. Figure 3-6 provides guidelines for shifting the signal head. A five-section 

head is shown, but the guidelines would also apply to placement of a three-section head. 
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Figure 3-6 Left-Turn Lane Signal Head Alignment 

HD = Horizontal distance from stop bar to signal heads (ft.) 

W = Width of hatched-out area between left-turn lane and through lanes (ft.) 

S = Distance the 3 or 5-section head should be moved to the left (ft.) 

 

If it is not possible to achieve the 20-degree cone of vision for both the left-turn and the through lanes by 

simply shifting the position of the three- or five-section head, the solution would involve either an 

additional head or moving the longitudinal position of the heads. 

 

3.2.4 Signal Head Equipment 

Tunnel visors are typically used on each signal indication. When a signal head’s indication is visible to a 

conflicting movement, electronically steerable signal heads may be specified. Because of their high 

initial and maintenance costs, electronically steerable heads should be used only when visibility of 

conflicting indications cannot be addressed by other means. Electronically steerable heads should be 

mounted in a manner that minimizes movement of the heads.  

 

When an exclusive left-turn phase is used and permissive left turns are also allowed, a five-section 

signal head shall be specified in accordance with GDOT specifications.   

 

Protected-only left-turn phases should use three-section signal heads with arrow indications in each 

section. Two heads should be provided for double indication even when the turn bay consists of a single 
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lane (see Appendix B for design guidelines). All dual and triple left-turn movements should be 

signalized as protected only. 

 

Louvered back plates should be installed on all signal heads to reduce glare from the sun and to reduce 

confusion caused by competing background lighting. 

 

3.3 Pedestrian Signals and Poles 

 

3.3.1 Pedestrian Considerations 

Pedestrian signal heads, pushbuttons, crosswalks, landings and curb ramps should be provided for all 

approaches to a signalized intersection. Exceptions might include situations where a pedestrian pathway 

or landing would be unsafe (e.g., guardrail at the face of curb and gutter, etc.) or when it is genuinely 

accepted as unnecessary (inside leg of a diamond interchange). All exceptions must be approved by the 

Office of Traffic Operations. Justification for not providing pedestrian accommodations for all 

approaches must be documented on the signal permit. 

 

3.3.2 Pedestrian Signal Heads 

Eighteen-inch LED pedestrian countdown signal heads will be used, along with pole- or post-mounted 

pedestrian detectors (pushbuttons) as necessary. Signage should be added to define the pedestrian signal 

displays. Pushbutton assemblies will have an integral sign mount.  

 

3.3.3 Curb Ramps 

For each approach where crosswalks are provided, curb ramps meeting the provisions of the ADA 

should be provided. In general, curb ramps should be designed with a separate ramp for each crosswalk, 

rather than one ramp in the center of the radius. 

 

A concrete pad (meeting ADA landing area requirements) will be installed for each crosswalk approach 

where sidewalks do not exist. If curb and gutter exists, a curb ramp or ramps will be installed. A paved 

path will be provided between the curb ramp and the pedestrian pushbuttons. The end of the paved path 

should not be more than 10 inches from the pedestrian pushbutton. All curb ramps or pads should 

include at least a 4-foot by 2-foot detectable warning strip, with a 5-foot by 2-foot strip being preferred 

(Georgia Construction Detail A4). 

 

The current ADA and other Standard Details Sheets are available from GDOT’s R.O.A.D.S website.  

http://www.access-board.gov/prowac/guide/PROWguide.pdf
http://www.access-board.gov/prowac/guide/PROWguide.pdf
http://tomcat2.dot.state.ga.us/stds_dtls/files/gcdea4.tif
http://www.dot.state.ga.us/doingbusiness/PoliciesManuals/roads/Pages/default.aspx
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3.3.4 Pedestrian Refuge Islands 

For quadrants with large turning radii and raised islands, the standard practice is to install pedestrian 

signals and pushbutton stations (as well as the needed ADA standard curb ramps) inside the raised 

island, provided that the island is of sufficient size (75 square feet at a minimum, 100 square feet 

preferred). When the island is not of sufficient size to use traditional ADA ramps, a semi-depressed, cut-

through island should be used.  Traditional cut-through islands at road grade should be avoided because 

they do not drain well, collect road debris and become a maintenance problem. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.7 Raised Concrete Island with ADA Ramps 

 

3.3.5 Poles  

Pedestrian pushbutton stations should be installed within 10 inches of the sidewalk or landing. Separate 

pedestal poles should be provided when the signal poles cannot be located appropriately so that 

pedestrian heads and pushbuttons can be accommodated on the signal pole. Pedestrian heads must be 

visible through the entire length of the crosswalk. Crosswalks should be a minimum of 4 feet in front of 

the stop bar. 

 

3.3.6 Signs 

R10-3E (9-inch by 15-inch) signs should be provided to indicate the direction of crossing associated 

with each pushbutton. R560-5 signs (STATE LAW STOP FOR PEDESTRIANS IN CROSSWALK) 

should be used at all signalized locations that have channelized islands and that include free-flowing or 

http://www.access-board.gov/prowac/guide/PROWguide.pdf
http://www.access-board.gov/prowac/guide/PROWguide.pdf
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yield-controlled right-turn lanes. These signs should be located approximately 25 feet in advance of the 

crosswalk(s). Figure 3-7 shows a typical design. 

 

 

Figure 3-8 Typical Pedestrian Treatment at Right-Turn Islands 

 

A crosswalk from the island to the curb should be shown, but these movements will not be controlled by 

pedestrian signals. Yield signs (R1-2) should be installed at all right turn lanes separated by a physical 

(concrete) island (see Figure 3-8). When a physical island is not proposed (and does not exist), a yield 

sign should not be used and a stop bar should be placed across the right turn lane (see Figure 3-9). 

 

In instances where there is justification for not providing pedestrian accommodations, it is required to 

display the “NO PEDESTRIAN CROSSING” sign (R9-3 or R5-10c) and a supplemental sign indicating 

where the nearest pedestrian crossing is located (R9-3bPR or R9-3bPL). An example installation is 

shown below in Figure 3-9. 

 



 

Traffic Signal Design Guidelines 2.0 3 - 12 February 2011  

 

Figure 3-9 Pedestrian Crossings 

                     

       

3.4 Traffic Signal Poles 

The specifications require the contractor to submit pole and foundation calculations and shop drawings 

for review and approval.   

 

3.4.1 Pole Placement 

In general, traffic signal poles should be placed outside of the clear zone. Poles may be placed closer to 

the roadway when dictated by conditions, including the following: 

 Presence of utility lines  

 When guardrail is present for other reasons 

 Limited right-of-way 
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GDOT follows the “one pole one corner” rule of thumb when placing poles on the right-of-way.  

Ideally, there should only be one pole in each corner of an intersection, which would accommodate the 

traffic signal and all utilities. 

  

According to the GDOT Design Policy Manual, section 5.7, signal poles should be set outside the clear 

zone on roadways with rural shoulders. The clear zone requirements of the AASHTO Roadside Design 

Guide should be used to determine the appropriate pole location. Pole placement should be indicated on 

the plans by station and offset when the base roadway plans include a construction centerline and 

stationing.  

 

3.4.2 Strain Poles 

  Traffic signal strain poles are specified as Type IV poles in accordance with Section 639 of the GDOT 

Standard Specifications – Construction of Transportation Systems. Strain poles can be made of either 

steel or concrete. All new poles at an intersection should be of the same material and as specified in the 

specifications. When strain poles are to be installed, special attention must be given to proposed strain 

pole foundation requirements to avoid conflicts with adjacent utilities, buildings, etc. 

 

3.4.3 Timber Poles 

Timber poles are commonly used for temporary signals, and can be used as joint use poles if the timber 

is existing and can accommodate the additional load.  The use of timber poles may be allowed at 

locations where sufficient right-of-way is available to accommodate any needed down guys while 

maintaining clear zone requirements. Class II timber poles will be specified when timber poles are used 

for signal spans. Class IV timber poles may be used only for installing aerial loop lead-in wire or 

communications cable. 

 

3.4.4 Joint Use Poles 

The designer should always consider using joint use poles and should coordinate the use of such poles 

with the Utility section or utility company. Existing timber poles are not recommended for joint use. 

 

3.5 Span Wire Configurations 

Strain pole/span wire is the preferred support method for traffic signal installations for two reasons. 

Using span wire to support signal heads allows head placement in near-optimal viewing position without 

overly restricting the placement of strain poles. A span wire configuration also allows for pole 

placement outside of the clear zone.  

http://www.dot.state.ga.us/doingbusiness/PoliciesManuals/roads/DesignPolicy/GDOT-DPM-Chap05.pdf
http://www.dot.ga.gov/doingbusiness/theSource/specs/ss639.pdf
http://www.dot.ga.gov/doingbusiness/theSource/specs/ss639.pdf


 

Traffic Signal Design Guidelines 2.0 3 - 14 February 2011  

 

There are several options for span wire configurations. The most preferred and most common are the 

modified box and box span. Other options are the diagonal span, H-span, Z-span, and X-span. These are 

described in detail in the ITE Manual of Traffic Signal Design. Span wire configurations should be 

evaluated on an intersection–by-intersection basis in order to achieve optimal head placement while 

satisfying criteria for pole placement.   

 

3.6 Mast Arm Configurations 

Mast arm installations are most commonly used in urban or suburban locations. By its very nature, 

signal head positioning using mast arms is closely tied to pole placement, so pole positioning is a critical 

element in designing for mast arms. It is essential to evaluate intersection geometrics, underground 

utilities and available right-of-way to determine how a suitable signal head layout, meeting MUTCD 

alignment and setback standards, can be achieved using mast arms.  

 

Mast arms can be mounted with either one arm or two arms per pole. Two arm poles are larger, but 

fewer poles are needed per intersection. Steel strain poles are typically used at intersections when mast 

arms are installed. Mast arms vary in length, but most are between 20 feet and 65 feet long. Exceptions 

to the 65-foot limit for mast arm assemblies will be approved by the Chief Engineer on a case-by-case 

basis. Consideration should be given to providing sufficient room to construct a large pole foundation if 

long mast arms are to be used. Mast arms should not be designed with signal heads located on the end of 

the arm to allow for shifts that may be necessary during installation. Mast arm lengths should be 

specified in increments of 5 feet. A minimum of 5 extra feet should be provided beyond the last head for 

potential utility conflicts and placement of future additional signal heads. 

 

3.7    Cabinet Assemblies 

A controller assembly consists of the controller, cabinet and auxiliary equipment housed within the 

cabinet necessary to operate a traffic signal. The following sections describe GDOT specified items, 

which may be required in a controller assembly.  

 

3.7.1 Controller Equipment and Software 

Model 2070L controllers should be used for all intersections. Phase assignments should follow the eight-

phase diagram described in Section 3.1 to the greatest extent possible. Exceptions for special situations 

might include diamond interchange control and complex intersection geometrics. Unused or unnecessary 

phases should be omitted. 

http://mutcd.fhwa.dot.gov/pdfs/2009/part4.pdf
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3.7.2 Cabinet and Cabinet Bases  

Cabinets for signal controllers should be Type 332A, 336S or 337. The primary cabinet used by GDOT 

is the 332A cabinet. It should be used in most cases where a ground mount cabinet is feasible. Where 

conditions require a more compact cabinet or a pole mounting, the 336S cabinet may be used.   

 

Prefabricated bases should be used for all new ground-mounted cabinet installations.  The 332A and 

336S cabinets use the same size base. All cabinets using a battery backup should have an extended base 

for mounting the battery backup cabinet.   

 

3.7.2.1 Input File 

Each traffic signal design should include a diagram of the cabinet input file, indicating the slots to be 

used, and the types and functions of the cards to be installed. 

 

A controller must receive information about traffic demand from detectors and pushbuttons in the field 

to operate in actuated mode. The input file provides an isolated electrical path for those actuations and 

other inputs to enter the controller. An input file is a 19-inch tray that holds up to 14 two-channel 

isolator cards. Each input file slot and channel are wired to a specific pin in the Model 2070Ls C1 

connector.  Controller functions are assigned to each input file slot and channel to provide for uniformity 

among intersections; however, the controller application software allows for redirection of inputs to 

other controller functions in order to accommodate unique intersection requirements. Table 3-1 (for 

332A cabinets) and Table 3-2 (for 336S cabinets) provide examples of input devices that are associated 

with the C1 input pins and can be modified. The following abbreviations are used in the tables: 

 

 TYPE –Indicates the slot’s assigned input type (either DET, DC, AC or TBA) 

 DET – Reserved for vehicle detector inputs 

 DC – Reserved for low voltage input 

 AC – Reserved for 115 volt input 

 TBA (To Be Announced) – Available for user assignment 

 Card – Type of input isolator (e.g., 2-CH loop, DC isolator, intersection video detection system 

(IVDS), expansion modules, etc.)  

 Function – This is the designation for the input hook-up. For example, Ø1 (or L1) would 

designate the loop detector that is associated with Phase 1. 
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There are two types of basic isolator cards – DC isolators and AC isolators. Both contain the simple 

electronics to isolate two field contact closures from controller input pins. DC isolators are typically 

used for pedestrian pushbutton inputs, remote vehicle detector inputs and other low voltage inputs. More 

sophisticated electronic input cards are available in the marketplace.  

  

The most common card is the two-channel loop detector card. Other special-purpose cards include video 

detectors (IVDS) and emergency vehicle preemption cards. 

 

3.7.3 Battery Backup  

Battery backup should be used at intersections that are considered to be critical (e.g., a multi-lane road 

intersections another multi-lane road, railroad preemption, intersections with sub-standard sight 

distance, etc.). 

 

3.7.4 Communications 

Several types of modems are available. The proper type should be specified depending on the type of 

system. The District Traffic Operations Office will determine which type of modem is appropriate. 

 Fiber Modems–Transceivers 

In systems using fiber optic interconnect cable (the method preferred by GDOT), a fiber modem 

is required at each controller. Fiber optic modems convert electronic data (controller I/O) to and 

from laser light for transmission over the fiber optic medium. Fiber optic modems shall be 

mounted within the cabinet but external to the controller.  

 Telephone Modems 

Telephone modems are used for communication between master controllers and the central 

office computer over dial-up telephone lines. One external telephone modem should be installed 

in each master cabinet. In some instances, telephone modems are specified for communications 

with isolated local controllers. 

 DSL Modems 

 Field Switches 
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Table 3-1 332A CABINET INPUT ASSIGNMENT* 

 

 

Table 3-2 336S CABINET INPUT ASSIGNMENT* 

 

 

*Note: Tables 3-1 and 3-2 indicate the type of input device that is to be inserted into each slot for a Type 332A and 336S 

cabinet. The detector cards are inserted in slots 1 through 8.  Slots 9 through 11 in a 336S cabinet are used for 

railroad and emergency vehicle preemption if needed. Slot 9 is used for an additional detector card in a 332A 

cabinet, and slots 10 and 11 are for other equipment. Slots 12 through 14 are for DC isolators. Slots 12 and 13 are 

for DC isolators used to generate controller inputs from the contact closure created by activation of the pedestrian 

pushbuttons. Slot 14 will always contain a DC isolator that is used for flash sense and stop time. In a 332A cabinet, 

slots 12 through 14 in the lower input file are used for railroad and emergency vehicle preemption.  
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3.7.5 Cabinet Placement 

Typically, base-mounted controller cabinets should be installed. The cabinet should be oriented such 

that maintenance personnel can view the signal faces while facing the controller. The cabinet should be 

located on level terrain and near the back edge of right-of-way where practical. Areas prone to collecting 

water should be avoided.   

 

A number of other factors should also be considered when locating the cabinet. The controller cabinet 

should be located in the quadrant nearest to the power service point and communications service point if 

applicable. Consideration should be given to minimizing the chances of the cabinet being struck by 

errant vehicles, maintenance equipment, etc.  Verification that the cabinet placement will not obstruct 

the minimum sight distance at the intersection is required. The cabinet location should also not obstruct 

the sidewalk, even when the doors are open. Care should be taken such that doors do not open off the 

right-of-way. 

 

3.7.6 Power Disconnect 

A power disconnect box should be installed for each intersection. The disconnect box allows the power 

to the cabinet to be cut off in the event that a signal installation is damaged and live wires are on the 

ground. For aerial power service feeds, the disconnect box should be located near the top of the signal 

pole that is adjacent to the controller cabinet. For underground power service feeds, the disconnect box 

should be located on the utility pole from which the power service is drawn or on a separate power 

service pedestal. 

 

There needs to be a separate disconnect box for each cabinet at an intersection. Therefore, if a CCTV is 

also included at a location, its cabinet should have its own separate disconnect box. The location of the 

power disconnect box should be noted on the design plan. 

 

3.8 Vehicle Detection 

Actuated and semi-actuated traffic signals require some form of vehicle detection to activate a call to the 

signal controller. The preferred method of detecting vehicles at traffic signals is the inductive loop 

detector, although other technologies may be used in circumstances where loops are not feasible (e.g., 

on bridge decks) or are impractical (e.g., poor pavement conditions). In such circumstances, a possible 

alternate technology is video detection (IVDS) as specified in Special Provision Section 937 of the as 

provided by the GDOT Office of Traffic Operations. 
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All loops should be wired to unique detector channels, even though they may be on the same approach 

and input to the same phase. Each loop lead in should have separate saw cuts through the curb. Each 

phase should have its own lead-in. Loops should be shown with loop wire coming out of a corner, not 

between corners. Where possible, saw cuts for lead-ins (and associated pull boxes) should be located to 

avoid areas susceptible to damage from truck traffic (e.g., in the corner radius). Typically, loop lead-ins 

should be installed underground in 2-inch conduit if feasible; however, if it becomes necessary to cut 

paved surfaces or bore under driveways, the designer may decide to use aerial methods to provide for 

lead-in installation. Wire wraps should be looped around the saw cut two times for quadrupole loops. 

 

3.8.1 Detector Modes 

 

3.8.1.1 Presence Detectors 

All left-turn detectors and, in most cases, all side street detectors will use presence loop detection. 

Standard presence loops tend to be more sensitive around the outside of the loop, thus sometimes 

allowing motorcycles or small passenger cars to go undetected. All presence loops should be of 

quadrupole design with preferred dimensions of 6 feet by 40 feet. Quadrupole loops are basically two 3-

foot by 40-foot loops and are more sensitive than standard loops by concentrating the detection zone 

through the center of the loop. All presence loops should be installed with the leading edge 2 feet past 

the front of the stop bar.  

 

Typically, a 6-foot by 40-foot quadrupole loop requires 344 feet of loop wire and a saw cut that is equal 

to 132 feet plus the distance to the edge of the road way. 

 

3.8.1.2 Pulse Detectors (Volume Density/Setback Detectors) 

When operating speeds on the mainline exceed 35 miles per hour, volume density operation should be 

used for the through movements. All detectors for volume density operation should use 6-foot by 6-foot 

loops.  

 

Table 3-3 shows the minimum distance behind the stop bar of the setback detectors for high-speed 

approaches. If these distances cannot be achieved due to an obstruction such as a bridge, the loops 

should be located farther from, rather than closer to, the intersection.   
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Table 3-3 SETBACK DETECTOR PLACEMENT 

Posted Speed Limit, miles per hour 
Minimum Setback Distance, 

feet 

35 260 

40 300 

45 330 

50 370 

55 410 

60 440 

65 480 

 

 

3.8.1.3 Call Detection 

The signal designer may choose to provide detectors that place a call to a phase but do not extend the 

green. An example where call loops might be used is in conjunction with setback loops described in the 

previous section. Because driveways may be located between the loops and the stop line, volume density 

phases are frequently operated with minimum recalls activated. If a call loop were placed near the stop 

line, the recall would not be needed. 

 

The designer should use engineering judgment in selecting the proper size for call loops that will suit the 

application. In the example described above, a 6-foot by 20-foot loop would be adequate. 

 

3.8.1.4 Queue Detection 

Another type of detector that is available to the designer for application in special cases is the queue 

detector. An example of a common application is freeway off-ramps where long queues may cause a 

safety concern. The designer must decide how the queue detector is to be implemented. One method 

would be to locate a 6-foot by 6-foot loop at a selected location on the ramp. The detector should have 

some amount of delay to ensure that vehicles are queued. The input of the queue detector could be 

assigned to preempt. Of course, the preempt sequence should be programmed to provide the desired 

change in signal operation. 

 

3.8.2 Methods of Detection 

 

3.8.2.1 Inductive Loop Detectors 

Inductive loop detectors consist of 14 AWG cable embedded in saw cuts in the pavement that measure 

the change in inductance caused by passing vehicles. See Construction Detail TS 01 for further 

information. 

http://tomcat2.dot.state.ga.us/stds_dtls/edtls.jsp?Preview=no
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3.8.2.2 Intersection Video Detection System (IVDS) 

Intersection video detection system assemblies provide detection using image processing.  Virtual 

detection zones are drawn in using a programming monitor, and the video processor detects changes in 

the images allowing each virtual zone to function as a standard loop. Video detection can be a better 

option than standard loops in certain situations such as: 

 In areas with heavy truck traffic/poor pavement condition 

 On side streets or driveways with limited right-of-way 

 On bridge decks 

 

Video detection can be competitive with standard loops at large intersections if installation and 

maintenance costs are factored in. Video detection allows for greater flexibility since detection zones 

can be easily modified, with little or no disruption of traffic.  Programming monitors are used to set up 

detection zones.  However, this pay items should not be used, because the contractor should already 

possess this tool. 

 

IVDS include the video camera sensors, mounting hardware, processor modules, and software. Each 

IVDS assembly includes one video detection system processor. IVDS Type A assemblies consists of one 

camera and one video processor, and IVDS Type B assemblies consist of two cameras with one video 

processor. Output expansion modules are used for detector outputs in addition to the four provided by 

the video processor. Type A output expansion modules include two additional detector outputs, and 

Type B modules include four additional detector outputs. 

 

Locating video cameras is a critical part of designing for video detection. Ideally, cameras should be 

mounted on the far side of the intersection from the approach being detected. If mast arms are being 

used, the camera should be located in the middle over the approach.  Typically, cameras are mounted at 

a height of 1 foot vertically for every 10 feet of horizontal distance from the detection zone to the 

camera. For further information on intersection video detection assemblies, see Special Provision 

Section 937 – Vehicle Detection System as provided by the GDOT Office of Traffic Operations. 

 

3.9 Communication/Interconnect 

The guidance in this section is limited to fiber optic cable design for signal interconnect systems. An 

expanded discussion of fiber optic cable design is available in Section 3 of the GDOT ITS Design 

Manual. 
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Communications between the master controller and local controllers typically will be through a fiber 

optic cable. A fiber optic communication system consists of connecting intersections together in daisy-

chain fashion with each fiber modem/field switch acting as a repeater. Each cable run will be assessed to 

determine the size of cable to be installed.  The recommended minimum cable size is 48 fiber cable, 

allowing 24 fibers as an absolute minimum; 6 fiber drop cable should be used at most equipment drops. 

All fiber should be single mode. 

 

Fiber optic communication cables may be run aerially or in underground conduit.  An underground 

system should consist of fiber optic cable installed in conduit and pull boxes. Between signals, pull 

boxes should be spaced no more than 750 feet apart and each shall have a maintenance coil of 110 feet 

of trunk fiber. A Type 6 or 7 pull box should be used at locations where maintenance coils are specified, 

and a Type 7 pull box is required at splice closure locations and each cabinet/intersection. An aerial 

system should consist of a Type 6 pull box at each cabinet/intersection and aerial closures. When 

attaching an aerial line to a utility line, service pole risers will be needed to run fiber down timber poles 

at equipment drop locations. One maintenance coil of 150 feet of trunk fiber should be placed 

approximately half the distance between every equipment drop, or every 1,000 feet of uninterrupted 

cable length where equipment drops are greater than 1,000 feet.  

 

A wireless system consists of the installation of a wireless radio and antenna termination panel inside the 

traffic signal cabinet connecting to an antenna mounted on the signal pole. In instances where wireless 

and fiber interconnect are combined, a media converter should be installed in the cabinet, which will 

connect to the FDC, therefore putting the communications back on fiber. 

 

The equipment in the cabinet should consist of a F/O closure, FDC and an external transceiver or field 

switch. The designer should contact the maintaining agency to determine whether an external transceiver 

or field switch should be used for signal interconnect. The fiber optic drop cable is used to connect the 

modem/field switch in the controller cabinet to the trunk fiber cable. A typical signal installation should 

have six fibers spliced into the trunk fiber, three in each direction. This will provide four fibers for 

transmitting and receiving data and two spare fibers as a backup. 
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Signal Interconnect Pay Items 

 Underground 

 615-1200 Directional Bore 

 647-2160 Pull Box Type 6 

 647-2170 Pull Box Type 7 

 682-6222 Conduit, Nonmetal, Tp 2, 2 in 

 682-6233 Conduit, Nonmetal, Tp 3, 2 in 

 935-11XX Outside Plant Fiber Optic Cable, Loose Tube, SM, XX Fiber 

 935-1511 Outside Plant Fiber Optic Cable, Drop, SM, 6 Fiber 

 935-3101 Fiber Optic Closure, Underground, 6 Fiber 

 935-3602 Fiber Optic Closure, FDC, Pre-Terminated, Type A, 6 Fiber 

 935-4010 Fiber Optic Splice, Fusion  

 935-6562 External Transceiver, Drop and Repeat, 1310 SM (Signal Jobs) 

 935-8000 Testing 

 939-2305 Field Switch Tp C 

 939-8000 Testing 

 

 Aerial 

 647-2160 Pull Box Type 6 

 682-6222 Conduit, Nonmetal, Tp 2, 2 in 

 682-9010 Service Pole Riser 

 935-11XX Outside Plant Fiber Optic Cable, Loose Tube, SM, XX Fiber 

 935-1511 Outside Plant Fiber Optic Cable, Drop, SM, 6 Fiber 

 935-3201 Fiber Optic Closure, Aerial (Sealed), 6 Fiber 

 935-3602 Fiber Optic Closure, FDC, Pre-Terminated, Type A, 6 Fiber 

 935-4010 Fiber Optic Splice, Fusion  

 935-5060 Fiber Optic Snowshoe 

 935-6562 External Transceiver, Drop and Repeat, 1310 SM (Signal Jobs) 

 935-8000 Testing 

 939-2305 Field Switch Tp C 

 939-8000 Testing 

 

 Wireless 

 927-0010 Shelf Mount Spread Spectrum Wireless Transceiver with FSK & RS 232 Connection 

 927-0100 Shelf Mount Spread Spectrum Wireless Transceiver with RS 232 Connection 

 927-0400 Self Contained Spread Spectrum Wireless Radio Repeater 

 927-0500 Directional Radio Antenna and Connecting Cable 

 927-0600 Omni Directional Radio Antenna and Connecting Cable 

 927-0800 Spread Spectrum Wireless Radio Survey 

 927-0900 Spread Spectrum Training 
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3.10 Wiring, Conduit and Pull Boxes 

 

3.10.1 Wiring Standards 

Wiring standards (installation and material) for signal heads, pedestrian heads, pedestrian pushbuttons 

and loop detectors are defined in Sections 647 and 925 of the GDOT Standard Specifications – 

Construction of Transportation Systems. 

 

The cabinet, signal poles and pedestrian poles should have separate pull boxes. Conduits will be routed 

to a pull box adjacent to the cabinet and then routed into the cabinet base. 

 

Detector loops should be run to a pull box located behind the edge of pavement within 75 feet of the 

edge of the loop. At that point, the loop wire should be spliced to shielded lead-in cable, which should 

be run to the controller. Three-pair shielded cable should be used for all detector lead-ins. One lead-in 

wire can be used for up to three loops if a four channel detector card is used. More than three loops 

would require two lead-in wires. 

 

The GDOT standard requires a separate seven-conductor cable run to each approach that has signal 

heads. In addition, a seven-conductor cable should be run to serve the pedestrian signals on each corner 

at which pedestrian signals are provided. One signal cable can connect the left-turn and through phase 

for an approach. 

 

3.10.2 Conduits and Pull Boxes 

Pull boxes are available in a variety of sizes and types ranging from Type 1 (smallest) to Type 7 

(largest). A detailed explanation of the appropriate use of each type of pull box can be found in the 

Traffic Signal Details, along with sizes and placement specifications. Type 2 pull boxes are used where 

loop wire is spliced into shielded lead-in cable and for junction boxes at poles and pedestals, and may 

also be used where only one or two small cables enter the box. Type 3 (or larger) pull boxes are used in 

front of controller cabinets (to accommodate multiple runs of conduits and cable routing). Type  6 and 7 

pull boxes are used where fiber optic cable is routed to accommodate bending radius requirements. 

 

Pull box usage and conduit routing should be tailored to existing conditions. It is desirable to provide 

separate pull box and conduit systems for signal field wiring (115 volt), pedestrian detector and loop 

detector homerun cable (low voltage) and communications cable. This may be possible in rural areas, 

http://www.dot.state.ga.us/doingbusiness/TheSource/Pages/specifications.aspx
http://www.dot.state.ga.us/doingbusiness/TheSource/Pages/specifications.aspx
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where right-of-way is abundant and conflicts with existing utilities are minimal. On the other hand, in 

more developed areas, limited right-of-way and utility conflicts may force compromises. 

 

The maximum length of conduit between pull boxes for fiber optic cable is 750 feet.  Conduit for loop 

lead-ins should not contain runs over 200 feet between pull boxes unless a shorter distance is specified 

by district. 

 

Communications equipment should be in its own pull box when feasible. 

 

Power service and telephone drops should be installed in separate pull boxes and conduits. Signal cables 

should be installed in separate conduits, but they can be run into the same pull box used for loop cables. 

Loop lead-ins, pedestrian pushbutton cables and communication cables may be installed in the same 

conduit; however, it is preferred to isolate communications cable from loop lead-in and pedestrian 

pushbutton cables. 

 

When conduit is run for distances of 20 feet or less, Type 2 conduit should be used. For distances greater 

than 20 feet, Type 3 conduit may be used.  

 

All conduits placed under roadways should be directionally bored Type 3 conduit depending on area 

conditions. The size of directional bore being used, the number of conduits and the length of the bore 

should be called out on the plans. All placements of cable, conduit and pull boxes will be in accordance 

with Specification 647. 

 

In general, the following conduit sizes shall be used: 

 Loop Lead-Ins – 2 inches 

 Signal Cable – 2 inches 

 Fiber Optic Cable (24 fiber single mode) – 2 inches 

 Power Service – 1 inch  (GRS) 

 Spare Conduit – 2 inches 

 Telephone Service – 1 inch 

 Rigid Conduit – 2 inches 

 

  

http://www.dot.ga.gov/doingbusiness/theSource/special_provisions/supplementals/su647.pdf


 

Traffic Signal Design Guidelines 2.0 3 - 26 February 2011  

3.11 Traffic-Signal-Related Signs and Pavement Markings 

Traffic signs and pavement markings will be specified according to the GDOT Signing and Marking 

Guidelines.   

 

3.11.1  Signs 

 

3.11.1.1 Post-Mounted Signs 

Sign installations will be post-mounted in accordance with the MUTCD and GDOT’s Signing and 

Marking Guidelines. 

 

3.11.1.2 Overhead Street Name Signs 

Certain situations may warrant the installation of supplemental overhead signing.  The following is a list 

of situations that may warrant the installation of overhead signing in lieu of a post-mounted sign, but 

each individual occurrence must be properly studied and GDOT concurrence received before a final 

determination is made. 

 Traffic volumes at or near capacity 

 Complex intersection and/or signalization design 

 Three or more traffic lanes in each direction 

 Restricted sight distance 

 Closely spaced intersections 

 Multi-lane turns 

 High percentage of truck traffic 

 Very high travel speeds  

 Insufficient space for ground signs 

 Dropping a through lane as a turn-only lane 

 

With the exception of street name signs, the number of signs located on signal spans should be 

minimized. 

 

Overhead street name signs should be designated as D3-1 and D3-1a as shown in the 2009 MUTCD 

Section 2D. The designation should also contain a sequentially increasing number to denote each sign. 

For example, the first street name sign should be designated as D3-1 (#1). The street name sign for the 

next different street should be D3-1 (#2), etc. D3-1 (#1) could have the name of the main street and D3-

1 (#2) would then have the name of the side street.   

 

D3-1 and D3-1a signs should use D series letters. The sign should be 24 inches high with a variable 

width depending on the legend and margins, with a maximum recommended width of 10 feet. The width 

http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/smguide/GDOT_Signing_and_Marking_Guide_printerfriendly.pdf
http://www.dot.ga.gov/doingbusiness/PoliciesManuals/roads/smguide/GDOT_Signing_and_Marking_Guide_printerfriendly.pdf
http://mutcd.fhwa.dot.gov/pdfs/2009/pdf_index.htm
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should be to the nearest half foot. Margins should be a minimum of 4 inches and can be increased by ½-

inch increments so that the width is to the nearest half foot. Arrows should be 9 inches long with a 6-

inch space between the arrow and street name. 

 

Overhead street name signs should generally be mounted above the approach for which the signs are 

intended. When the width of the sign does not affect the proper placement of signal heads, the sign 

should be mounted between the two signal heads with a minimum 6” spacing between the sign and the 

signal backplate. Overhead street name signs should be mounted perpendicularly to the approach lanes. 

When the configuration of signal spans or mast arms is such that street name signs would not be 

perpendicular if attached thereto, it may be desirable to attach the street name sign to the signal pole. 

Overhead street name signs should not include store names. If a state route has no local road name, the 

state route should be used on the sign. For overhead street name signs at interstates, the sign should 

include the interstate name, direction, and an arrow. For interstate ramps, the direction of the ramps 

should be noted (e.g., I-75 South →). 

 

3.11.2 Pavement Markings 

If pavement markings are required, they will typically be specified to include the area within 100 feet to 

the back of the stop bar. Existing pavement markings to remain should be shown on the plans. When 

necessary, pavement markings will be extended to greater distances to complete the design. Pavement 

markings will be added to both major and minor street approaches, as required. All pavement markings 

will typically be thermoplastic except for concrete roadways or bridges. Pavement marking design will 

be based on the latest standard details.  

 

Reflective pavement markers should be installed in accordance with GDOT standards. Installation of 

typical pavement markings, such as lane lines, directional arrows, etc., should be in accordance with 

GDOT standards. 

 

For signal upgrade projects in which the pavement markings will be replaced, the markings should be 

labeled as “remove and replace” and should conform to the Signing and Marking Guidelines.  
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Appendix A 

 

Example Plan Set 







 

Traffic Signal Design Guidelines 2.0               B-1 January 2011  

 

 

 

Appendix B 

 

Vehicular Signal Head Placement Examples 
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