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Design Guidance Preamble 

 
 
The proceeding design guidance serves as an aid to administrative, engineering, and technical staff. 
Engineering practice requires that professionals use a combination of technical skills and judgment 
in decision making. Engineering judgment is necessary to allow decisions to account for unique site-
specific conditions and considerations to provide high quality products, within budget, and to protect 
the public health, safety, and welfare. This manual provides the general operational guidelines; 
however, it is understood that adaptation, adjustments, and deviations are sometimes necessary. 
Innovation is a key foundational element to advance the state of engineering practice and develop 
more effective and efficient engineering solutions and materials. As such, it is essential that our 
engineering manuals provide a vehicle to promote, pilot, or implement technologies or practices that 
provide efficiencies and quality products, while maintaining the safety, health, and welfare of the 
public. It is expected when making significant or impactful deviations from the technical information 
from these guidance materials, that reasonable consultations with experts, technical committees, 
and/or policy setting bodies occur prior to actions within the timeframes allowed. It is also expected 
that these consultations will eliminate any potential conflicts of interest, perceived or otherwise. 
MDOT Leadership is committed to a culture of innovation to optimize engineering solutions. 
 
The National Society of Professional Engineers Code of Ethics for Engineering is founded on six 
fundamental canons. Those canons are provided below. 
 
Engineers, in the fulfillment of their professional duties, shall: 
 

1. Hold paramount the safety, health, and welfare of the public. 

2. Perform services only in areas of their competence. 

3. Issue public statements only in an objective and truthful manner. 

4. Act for each employer or client as faithful agents or trustees. 

5. Avoid deceptive acts. 

6. Conduct themselves honorably, reasonably, ethically, and lawfully so as to enhance the 
honor, reputation, and usefulness of the profession. 
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INTRODUCTION 

This guidance text addresses procedures 
involved in the design and plan preparation of 
traffic signal structures including steel strain 
poles, mast arm poles, and wood poles on the 
interstate/freeway, arterial, collector, and local 
road system governed by the Michigan 
Department of Transportation (MDOT).  

A major portion of this text is devoted to design 
items to be investigated for every project. 
However, other sections provide details on 
plan preparation and involvement of other 
agencies affected by the traffic signal projects. 
In general, the Traffic Signal Structures Design 
Guidance is intended to be a single source 
reference for the MDOT design engineers and 
consultants assigned the responsibility of 
producing steel strain pole, mast arm pole, and 
wood pole plans. 

The design of traffic signal structures in 
Michigan is based on the MDOT Standard 
Specifications for Construction (MDOT 
SSC) and the AASHTO LRFD Specifications 
for Structural Supports for Highway Signs, 
Luminaires, and Traffic Signals (AASHTO 
LRFDLTS). However, it is understood that 
sometimes adaptations and deviations may be 
necessary as these publications can be vague 
or leave decisions up to the judgement of the 
Engineer. This guidance text does not focus on 
traffic signal head selection or traffic design. 
For traffic head selection and design, reference 
the Michigan Manual on Uniform Traffic 
Control Devices (MMUTCD).  

As procedures and guidelines change, the 
Traffic Signal Structures Design Guidance will 
be continually updated to keep the text as 
current as possible. These updates will 
describe the revision, explain the reason, serve 
as commentary, and assign the date of its 
implementation.  

4.01.01 

References 

Where national standards or specifications 
(e.g., AASHTO, MUTCD) are referenced 
herein, the designer shall utilize the current 
edition, including all interim revisions, as 
formally adopted by the Federal Highway 
Administration (FHWA) in 23 CFR 625 (Design 
Standards for Highways) at the time of project 
scoping, unless otherwise directed by MDOT. 

A. Michigan Manual on Uniform Traffic
Control Devices (MMUTCD)

B. Standard Specifications for 
Construction (SSC), MDOT 

C. Frequently Used Special Provisions
(FUSPs), MDOT

D. AASHTO LRFD Specifications for
Structural Supports for Highway Signs,
Luminaires, and Traffic Signals
(LRFDLTS)

E. AASHTO LRFD Bridge Design 
Specifications (LRFDBDS) 

F. Geotechnical Manual, MDOT

G. Preconstruction Process
Documentation Manual (PPDM), MDOT

H. Michigan Ancillary Structures 
Inspection Manual (MiASIM), MDOT 

I. Real Estate Procedure Manual, MDOT

J. Road Design Manual, MDOT

K. Traffic and Safety Standards and
Special Details, MDOT

L. Public Right-of-Way Accessibility 
Guidelines (PROWAG) 
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4.01.02 

Abbreviations and Definition of Terms 

When the following abbreviations are used in 
the guidance text, they have the meanings 
listed below. 

AASHTO ..................... American Association  
of State Highway and 
Transportation Officials 

ADA  ............................ Americans with 
Disabilities Act 

AISC  ........................... American Institute for 
Steel Construction 

FHWA ......................... Federal Highway 
Administration 

LRFD  .......................... Load and Resistance 
Factor Design 

MiOSHA  ..................... Michigan Occupational 
Safety and Health 
Administration 

MDOT.......................... Michigan Department 
of Transportation 

MMUTCD .................... Michigan Manual on 
Uniform Traffic Control 
Devices 

POCH  .......................  Point of Contact Height 

ROW  .......................... Right-of-Way 

SUE    .......................... Subsurface Utilities 
Engineering 

Appurtenance – A miscellaneous device or 
attachment mounted to a structure that can 
include signs, antennas, and other devices. 

Camera – A device that captures images or 
videos that can be mounted to a pole. 

Clear Zone –  The unobstructed, traversable 
roadside area provided beyond the edge of the 

through traveled way that allows a driver to 
stop safely or regain control of a vehicle that 
has left the roadway. 

Deflection –  The degree to which a part of a 
structural element is displaced (typically under 
a load). 

Design Life – The period of time assumed in 
design that the structure will perform its 
intended function without need for major 
rehabilitation or replacement. 

Drilled Shaft – A foundation type, constructed 
by placing concrete in a drilled hole with steel 
reinforcement. 

Engineer – Person responsible for the design 
of the structure or review of design-related field 
submittals such as erection plans, or both. 

Guy wire (Anchor wire) – A tensioned cable 
designed to reduce the effects of creep and 
add stability to free-standing structures. 

Luminaire – A complete lighting unit consisting 
of a lamp or lamps together with the parts 
designed to provide the light, to position and 
protect the lamps, and to connect the lamps to 
an electric power supply. 

Mast Arm – A steel arm attached to a mast arm 
pole, commonly used as a horizontal support 
for traffic signals and signs. 

Mast Arm Pole – A cantilever structure used 
to hold signs, signals heads, or luminaires in an 
approximately horizontal position. 

Right-of-Way (ROW) - The entire area 
reserved for the construction, operation, and 
maintenance of the roadway and the 
improvement of the roadside such as 
landscaping, sidewalks, pathways, or transit 
stops. ROW will either be free access or limited 
access. Limited access ROW is when the 
inherent right of access to a public highway by 
the abutting owner or occupant is acquired 
along with the title to the ROW. 

Roadside - Portion of the right-of-way outside 



MICHIGAN TRAFFIC SIGNAL STRUCTURES 
DESIGN GUIDELINES 

 

 
 

of the footprint of the roadway. 

Sensor – A device that detects and measures 
changes in traffic or the environment that can 
be mounted to a pole. 

Sign – A device conveying a specific message 
by means of words or symbols, erected for the 
purpose of regulating, warning, or guiding 
traffic. 

Span Wire – A steel cable or strand extended 
between two poles, commonly used as a 
horizontal support for traffic signals and signs.  

Traffic Signal – An electrically operated 
device that directs traffic to stop or proceed. 

Strain Pole – A cantilever pole that utilizes 
anchor bolts to transfer load from the pole to a 
concrete foundation and often supports span 
wires carrying traffic signals, lighting, and other 
appurtenances.   

Wood Pole – A pole made of wood that often 
supports span wires carrying traffic signals, 
lighting, utilities, or other appurtenances.  

4.01.03 

Available Design Tools 

When designing an intersection, verify that 
existing applicable standards can be utilized for 
the given project. Each standard and its listed 
design requirements must be investigated 
accordingly. The design tools presented below 
were developed to assist designers with this 
process and can be found on MDOT’s Traffic 
and Safety Standards and Special Details 
website.  

A. Steel Strain Pole Tools 

The requirements for standard steel strain pole 
design are outlined in SIG-020, SIG-021, SIG-
022, and SIG-023-Series with additional 
guides on foundation design presented in SIG-
DESIGN-153 and SIG-DESIGN-154-Series. 
The tools for strain pole design verification are 
discussed below: 

1. Signal Design Calculator Spreadsheet – 
Often referred to as the Span Calculation 
Program, this tool assists with facilitating a 
faster, more reliable signal span design 
procedure. Use this iterative tool to verify a 
given intersection’s proposed design, including 
POCH’s, stem lengths, and other design 
criteria presented in SIG-020 and SIG-022-
Series. 

2. Strain Pole Foundation Worksheet – This 
tool provides the required drilled shaft diameter 
and foundation depth based on the given pole 
dimensions and soil type. Both the signal 
designer and the geotechnical designer should 
enter information into the tool. The criteria each  

foundation is evaluated against is based on 
SIG-DESIGN-153-Series. 

3. Strain Pole Scoping Tool –Utilize this tool to 
evaluate whether existing strain poles can be 
retained for modernization projects like adding 
backplates and tethering. This tool investigates 
whether the proposed loading falls within the 
existing poles’ loading envelopes. 

B. Mast Arm Pole Tools 

The requirements for standard mast arm pole 
design are outlined in SIG-030, SIG-031, SIG-
032, SIG-033, and SIG-040-Series with an 
additional guide on foundation design 
presented in SIG-DESIGN-284-Series. The 
tool(s) for mast arm pole design verification are 
discussed below: 

1. Mast Arm Design Worksheet – Use this tool 
to verify that the proposed configuration of 
signals, signs, and any other items attached to 
the mast arm falls within the envelope 
presented in MDOT special details SIG-030, 
SIG-031, SIG-032, SIG-033, and SIG-040-
Series and to confirm that a site-specific 
design is not required. This must be completed 
for each mast arm on the project. Notify the 
MDOT Ancillary Structures Program and the 
MDOT Geotechnical Services Unit if a site-
specific design is required. 
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4.02 

TRAFFIC SIGNAL STRUCTURES SITE 
PLANNING 

Site planning of traffic signal structures must 
follow and account for specifications outlined in 
the MDOT Road Design Manual and 
MMUTCD. Coordinate site planning with the 
MDOT Traffic Signals Unit. 

4.02.01 

Project Scoping and Survey 

Understanding the project scope is critical for 
the Engineer to establish what deliverables 
(e.g., permits, easement acquisition, design 
exceptions, etc.) are required. To ensure 
consistency across projects, the Engineer must 
follow the scoping process provided by the 
MDOT PPDM Task Series 2100 – EPE 
Scoping Analysis through Series 2800 – 
Contamination Investigation.  

Proper survey, specifically those related to 
ROW, utilities, sidewalks (if present), existing 
structures, and the existing intersection 
geometry, is critical to ensure a project can 
provide what has been scoped. The Engineer 
must review MDOT PPDM Task Series 3100 
– Scope Verification through Series 3300 – 
Base Plan Preparation before survey takes 
place to prescribe a consistent and thorough 
survey. 

4.02.02 

Traffic Signal Structure Types and 
Selection 

Various pole types and alternatives exist 
throughout Michigan for traffic signal 
structures. The design life of MDOT traffic 
signal mast arms and steel strain pole 
structures in accordance with AASHTO 
LRFDLTS, standard plans, and special details 
is assumed to be 50 years. The following 
sections provide brief information on these pole 
types and those that are preferred. It is best 

practice when designing an intersection to 
utilize one pole type throughout. For example, 
do not mix strain poles with mast arm poles. 

A. Preferred and Required Pole Types 

The preferred pole design in Michigan is the 6-
anchor bolt steel strain pole, but mast arm 
poles are often used as well. Bridge-mounted 
poles are not common but may be used under 
certain circumstances. These are briefly 
discussed as follows: 

1. 6-Anchor Bolt Steel Strain Poles – The 
standard 6-anchor bolt steel strain poles were 
designed utilizing the AASHTO LRFDLTS and 
serve as the primary option for traffic signal 
intersection poles. Both round and 12-sided 
poles are allowed with selection typically driven 
by the fabricator. Pole height must account for 
span wire sag, signal head height, required 
vertical clearance above roadway, a minimum 
of 10 feet clearance between the pole and 
primary and secondary overhead lines and 
required POCH for span wire and attachments. 
See Section 4.02.06.C for more on Vertical 
Clearance. The standard design of these poles 
is reflected in the most current traffic signal 
special details including SIG-020 through SIG-
023-Series.  

Some intersections, like those in urban areas 
with limited right-of-way or utility conflicts, can 
restrict pole size and foundation size. SIG-022 
and SIG-023-Series were developed based on 
the 2020 6-anchor bolt steel strain pole design. 
They provide a 30-foot pole with a 36-inch 
drilled shaft foundation and a span length 
limited to 150 feet. Reference special detail 
SIG-022-Series for pole design criteria. 

2. Mast Arm Poles – Mast arms provide a more 
rigid mounting option for traffic signals than 
span wire. They can be utilized as an 
alternative to steel strain poles to reduce the 
number of poles in an intersection, if longer 
spans are required, or to improve intersection 
aesthetics. In general, standard mast arm pole 
configurations are typically more expensive 
than steel strain poles but in some intersection 
configurations, like those utilizing double-arm 
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mast arms, they can be lower cost due to the 
reduced quantity of foundations required. 
Perform a cost comparison between steel 
strain poles and mast arm poles to verify cost 
efficiency. If a local agency prefers mast arms 
over strain poles for aesthetic reasons, they 
are responsible for the difference if mast arms 
cost more. Cost sharing agreements with the 
local agency are worked out in the Engineer’s 
Estimate. 

Mast arm pole design is broken up by fatigue 
categories as defined within AASHTO 
LRFDLTS.  

Category I mast arm poles are the preferred 
mast arm pole type. They are typically used in 
intersections where the impact of a structural 
failure is higher, such as intersections with 
higher speeds or larger traffic volumes. 
AASHTO LRFDLTS recommends that all 
structures without effective mitigation devices 
on roadways with a speed limit in excess of 35 
mph and average daily traffic (ADT) exceeding 
10,000 or average daily truck traffic (ADTT) 
exceeding 1,000 be classified as Category I 
structures. ADT and ADTT are for one direction 
regardless of the number of lanes. Structures 
located in an area that is known to have wind 
conditions that are conducive to vibration must 
also be classified as Category I. Because 
Category I mast arm poles are designed for 
infinite fatigue life, they typically require larger 
pole diameters but do not require biennial 
inspection. 

Classify structures as Category III if they are 
located on roads with speed limits of 35 mph or 
less. Structures that are located such that a 
failure will not affect traffic may be classified as 
Category III. 

Category II mast arm poles fall between 
category I and category III with regards to 
application. Classify all structures not explicitly 
meeting the Category I or Category III criteria 
as Category II. Category II mast arm poles, 
comparable to category III poles, require local 
agencies to sign an inspection agreement. 

Category III mast arm poles are typically 
utilized at intersections where the impact of 
structural failure is much lower, such as 
intersections with reduced speeds or minimal 
traffic volumes. Local agencies must sign 
biennial inspection agreement if category III 
mast arm poles are selected. 

Mast arm pole categories are indicative of the 
anticipated fatigue loading on the structure and 
thus can alter the structure’s configuration 
including pole length, arm length, and arm 
configuration (single arm versus double arm). 
Arm configuration selection is based primarily 
on intersection requirements. In general, 
double arm mast arm poles tend to require 
deeper foundation depths but can reduce the 
number of foundations required. 

The standard design of these poles is reflected 
in the most current traffic signal special details 
SIG-030, SIG-031, SIG-032, SIG-033 and SIG-
040-Series. 

Utilize the Mast Arm Design Worksheet to 
verify that the proposed configuration of 
signals, signs, and any other items attached to 
the structure falls within the envelope 
presented in the MDOT special details to 
confirm that a site-specific design is not 
required. It can be found on MDOT’s Traffic 
and Safety Standards and Special Details 
website under the “Traffic Signals” section. If a 
site-specific design is required, notify MDOT’s 
Ancillary Structures Program and 
Geotechnical Services Unit. 

3. Wood Poles – Wood poles are not the 
preferred option but can be used as a lower 
cost or temporary alternative if steel strain 
poles and mast arm poles are not feasible. 
Wood poles often require more real estate for 
guy wires and thus limited ROW, or utility 
conflicts can often restrict their use. If project 
funding is limited and ROW is available, they 
may be utilized. Standard wood pole types and 
lengths are outlined in the MDOT Standard 
Specifications for Construction. 
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4. Bridge-Mounted Poles – Bridge-mounted 
steel strain poles can be used for projects 
where signalization is required on a bridge. In 
general, bridge-mounted poles will experience 
increased wind loading due to their higher 
elevation. Reference the AASHTO LRFDLTS 
for additional information regarding bridge-
mounted pole design. 

B. Historic Pole Types 

Historically, Michigan has implemented 
additional pole types. However, new 
construction using these while retaining the 
original foundation requires site specific design 
and approval from the MDOT Traffic Signals 
Unit. These are briefly discussed as follows: 

1. 4-Anchor Bolt Steel Strain Poles – Similar to 
the 6-anchor bolt steel strain poles, these had 
three differing pole heights at 30 feet, 36 feet, 
and 40 feet with both a round pole and 12-sided 
pole option. The foundation was comparable to 
that of the 6-anchor bolt design, prior to the 
LRFD revision in 2023, with a 42-inch outer 
diameter steel casing at a minimum 11’-6” 
depth. These are no longer designed as their 
anchor bolt configuration is non-redundant. 
Historically, these were chosen over wood 
poles because they required less ROW as guy 
wires were not required and chosen over 
embedded steel poles because they were 
more durable and had higher capacity. 

2. Embedded Steel Poles – Embedded steel 
poles are no longer permitted and are not 
permitted in new construction. MDOT is 
removing these when found in the field and 
replacing them with steel strain poles. 
Embedded steel poles are difficult to inspect 
because the part of the pole experiencing the 
highest stress is below the surface. 

C. Other Considerations 

Additional considerations when choosing 
which pole type to utilize are discussed below: 

1. Guy wire – Guy wire is most commonly used 
on wood poles to provide additional structural 
support and counteract the effects of creep. 

These typically require additional ROW and 
may impact adjacent sidewalk. Installing guy 
wires on strain poles is not recommended or 
customary practice as they do not add 
significant strength capacity. Common practice 
is to guy wood poles per span attached as 
outlined in MDOT’s Standard Specifications 
for Construction, however, the guy wire 
anchorage must be adequately spaced to 
ensure capacity of the soil to resist tear out. 
Additional guy wire guidance can be found on 
special detail SIG-050-Series.  

2. Temporary Traffic Signals – Temporary 
traffic signals can be utilized on projects to 
assist with maintaining traffic during 
construction. Reference MDOT’s Typical 
Temporary Traffic Signal Plan guidance and 
the MMUTCD for more information on 
temporary traffic signals. 

4.02.03 

Aesthetics   

Designers must coordinate aesthetic elements 
with any local stakeholders. If applicable, follow 
corridor-specific aesthetic design guides. 

Beyond this, consider the following general 
guidelines for aesthetic features: 

1. Place poles so as not to impede the 
travelling public. 

2. Design and locate poles so as not to distract 
users or obstruct the view of the roadway or 
other important roadway structures. 

3. Placement of poles and cabinets must not 
significantly impede or block access to nearby 
businesses and residential entrances or 
visibility of advertising signage. This most often 
happens in urban settings but should be 
considered at all intersections. 

4. If luminaire arms are mounted to the steel 
strain pole or wood pole, consider the impact to 
surrounding environment. 
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5. Consider poles which serve multiple 
functions such as lighting, traffic control, and 
power to reduce the number of individual poles 
along the roadway. 

6. Local agencies are responsible for any 
aesthetic-related costs outside of galvanizing. 
On occasion, local agencies may require 
certain coloring or coating characteristics of 
their poles. All costs associated with this 
preference must be covered by the local 
agency. 

7. As noted earlier in this guidance, mast arms 
can be chosen over steel strain poles to 
improve intersection aesthetics. 

8. Decorative bases may be utilized to cover 
anchor bolt configurations as requested by the 
local agency. 

4.02.04 

Right-of-Way Coordination 

Place signal structures within the ROW 
wherever possible.  Coordinate with MDOT 
Region Real Estate staff early in the project 
schedule to determine real estate needs and 
impacts to the project schedule. Any temporary 
work outside the ROW requires a legal 
agreement such as a Consent or Temporary 
Construction Easement. The Real Estate 
Services Section of the Development 
Services Division or Region Real Estate will 
determine just compensation for the 
agreement which is offered to the property 
owner. Permanent ROW acquisition may also 
need to be considered. Review Chapter 16 of 
the MDOT Real Estate Procedure Manual for 
more details on ROW considerations during 
design.  

If right-of-way is limited, the Engineer may 
consider using the pole design outlined in SIG-
023-Series but will need to verify the design 
criteria shown in SIG-022-Series is met. Refer 
to Section 4.02.02.C.1. 

 

If a pole is proposed to be placed within 3 ft of 
the ROW line, consider including consents to 
grade. 

4.02.05 

Span Types and Mast Arm Configurations 

A. Preferred and Required Span Types 

The most common span types utilized in 
Michigan are box spans and diagonal spans. 
Box spans are the preferred span type. 

Utilize the Signal Design Calculator 
Spreadsheet, hosted on MDOT’s Traffic and 
Safety Standards and Special Details 
website to verify span configuration design. 
Instructions on how to use this tool can be 
found in the instructions tab of the 
spreadsheet.  

Refer to special detail SIG-020-Series for 
calculating span length of poles with two span 
wires attached. If more than two span wires are 
attached, a site-specific design will be required, 
and the designer must coordinate with MDOT’s 
Traffic Signals Unit. 

1. Box Span – Box span configurations place 
traffic signal heads on the far side of each 
approach to an intersection, with at least one 
signal head for each approach lane as required 
by the MMUTCD. Box spans allow drivers to 
see signal heads with a less obtrusive visual 
angle (cone of vision). It also assists in 
reducing red light running because drivers are 
more reluctant to “run the red” when they can 
see the red indication as they traverse the 
intersection. This design is also safer for 
maintenance operations. Sample plans with 
traffic signal head placement for box span 
configurations can be found in Appendix G. 

2. Suspended Box Spans –Suspended box 
span configurations place traffic signal heads 
similarly to a box span, however, these spans 
utilize tie-offs at each pole location to meet 
traffic signal head placement requirements. 
Refer to Appendix H for suspended box plans. 
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3. Diagonal Spans – Diagonal spans are often 
referred to as “traditional signal design” as this 
was customary practice historically in 
Michigan. Diagonal spans locate two traffic 
signals in the middle of the intersection. They 
are suspended on span wire secured to two 
poles placed opposite of each other in the 
intersection. Evaluate diagonal spans for 
additional low-level signals depending on the 
sight distance from the vehicle to the overhead 
signal. Sample plans with traffic signal head 
placement for diagonal span configurations 
can be found in Appendix I. These are not the 
preferred span alternative. The process for 
using a diagonal span is to first demonstrate 
that box span, strain pole and mast arm checks 
have been exhausted. If a non-box span is 
required for an intersection, coordinate with 
MDOT’s Traffic Signals Unit. A design 
exception form and approval of the Region 
TSMO Engineer will be required.  

B. Mast Arm Configurations 

Mast arm configurations are typically either 
single arm or double arm. Single arm mast arm 
poles have a single mast arm extending from 
the upright, whereas double arm mast arms 
have two extending from the upright. In some 
intersection configurations, double arm mast 
arms are used to reduce the total number of 
poles required thus resulting in a lower overall 
cost. Investigate the cost comparison between 
steel strain poles and mast arm poles if 
applicable. 

Mast arm length is often dictated by signal 
head placement in relation to the travel lanes 
and the pole placement. Standard mast arm 
lengths can reach up to 60 feet, but 
configurations requiring arm lengths exceeding 
30 feet typically splice two arms together, 
referred to as the inbound and outbound arms. 
As mast arm length increases, the arm will 
experience increased oscillation due wind 
loading. The MDOT special details SIG-030 
through SIG-033-Series highlight the arm 
length limits for mast arm structures.  

4.02.06 

Traffic Signals  

A. Signal Types 

Traffic signals are the primary attachment 
discussed in this guidance. They can include 
typical signal heads with and without 
backplates, case signs, pedestrian signals, and 
more. Traffic signal names indicate both their 
directionality and coloration. The directionality 
of signal heads is becoming less imperative as 
box spans are becoming customary practice, 
reducing the need for multi-way traffic signal 
heads. Reference Chapter 4 of the MMUTCD 
for more information regarding signal types. 

B. Placement 

Traffic signal placement is based upon the 
traffic lane design outlined in the MMUTCD. 
They can be suspended on span wire, 
mounted to mast arms, pole-mounted, 
pedestal-mounted, wall-mounted, or bridge-
mounted. Pedestal-mounted, wall-mounted, 
and bridge-mounted traffic signals are not 
discussed in these design guidelines. Pole-
mounted traffic signals are not explicitly 
discussed in this guidance; however, they are 
included in the loading assumptions identified 
in special details SIG-020 and SIG-022-Series 
for steel strain poles and SIG-030-Series for 
mast arm poles. Reference MDOT’s Traffic 
and Safety Standards and Special Details 
for more information.  

This guidance serves to provide information 
regarding traffic signal structure design; 
reference the MMUTCD for guidance on traffic 
signal placement and design. 

For intersections utilizing a Pedestrian Hybrid 
Beacon, or HAWK Signal design, utilize SIG-
DESIGN-030 (Appendix A) included in these 
design guidelines. 

C. Vertical Clearance Considerations 

The bottom of traffic signal heads supported by 
untethered and top-tethered spans or mast 
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arms must provide 17 feet of vertical clearance 
at a minimum from the crown of roadway to the 
lowest point of the signal configuration, as 
shown in special details SIG-010, SIG-031, 
SIG-032, and SIG-033-Series. The bottom of 
traffic signal heads supported by bottom-
tethered spans must provide 18 feet of vertical 
clearance to account for the bottom-tethered 
system. 

Standard steel strain pole heights and 
maximum span length are provided in special 
details SIG-020 and SIG-022-Series. As span 
lengths increase and the required POCH 
increases, pole height will also increase. 

Mast arm pole heights vary based on their 
fatigue category level. Typical pole heights for 
Category I and Category II poles are 23 feet 
and 29 feet. However, category III poles range 
in height between 21 feet and 40 feet. 

Wood pole heights vary based on their required 
POCH and available depth for embedment. 
Standard pole heights for wood poles range 
from 35 feet to 60 feet typically.  

Design all poles to meet the offset distance 
requirements detailed in the National Electrical 
Safety Code. The top of all traffic signal 
structures must be evaluated for its 3D 
clearance distance from overhead utilities. A 
minimum 10-foot radial offset from the pole to 
any primary, secondary, or neutral power lines 
is required by MiOSHA.  See Section 4.03.03 
for more information regarding utility 
coordination. 

D. Temporary and Portable Traffic Signals  

A temporary traffic signal is generally installed 
using methods that minimize the costs of 
installation, relocation, and/or removal. Typical 
temporary traffic signals are used for specific 
purposes such as one-lane, two-way facilities 
in temporary work zones, for a haul-road 
intersection, or for access to a site that will 
have a permanent access point developed at 
another location in the near future. Portable 
traffic signals are temporary traffic signals. 

A temporary traffic signal must meet the 
physical display and operational requirements 
of a conventional traffic signal. Factors related 
to the design and application of a temporary 
traffic signal include: 
 
Use other TTC devices to supplement 
temporary traffic control signals, including 
warning and regulatory signs, pavement 
markings, and channelizing devices. 

1. Safety and road user needs; 

2. Work staging and operations; 

3. The feasibility of using other Temporary 
Traffic Control (TTC) strategies (for example, 
flaggers, providing space for two lanes,  

or detouring road users, including bicyclists 
and pedestrians); 

4. Sight distance restrictions; 

5. Human factors considerations (for example, 
lack of driver familiarity with temporary traffic 
control signals); 

6. Road user volumes including roadway and 
intersection capacity; 

7. Affected side streets and driveways; 

8. Vehicle speeds; 

9. The placement of other TTC devices 

10. Parking; 

11. Turning restrictions; 

12. Pedestrians; 

13. The nature of adjacent land uses (such as 
residential or commercial); 

14. Legal authority; 

15. Signal phasing and timing requirements; 
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16. Full-time or part-time operation; 

17. Actuated, fixed-time, or manual operation; 

18. Power failures or other emergencies; 

19. Inspection and maintenance needs; 

20. Need for detailed placement, timing, and 
operation records; and 

21. Operation by contractors or by others. 

4.02.07 

Appurtenances 

A. Mounting Bracket Arms 

Mounting bracket arms typically hold sensors, 
cameras, and other appurtenances. Loading 
on these is typically limited the longer the 
bracket arm length is. Wood poles typically 
require a different mounting bracket from steel 
poles. Consider distances from bracket arm to 
primary electric or neutral wires during design. 
Refer to special detail SIG-060-Series and 
MDOT’s Standard Specifications for 
Construction for mounting bracket arm 
requirements and limits for both steel and 
wooden poles. 

B. Luminaire Arms 

When luminaires are installed on traffic signal 
structures, their design must be integrated with 
the pole. When mounted to steel strain poles, 
wood poles, or mast arm poles, consider 
impacts to the surrounding environment. 
Luminaire arms may be selected for 
intersections where the intersection traffic 
signals do not provide adequate illumination for 
travelers or as requested by local agencies. 
Depending on the location, the local agency 
may be required to cover the cost of all 
operating and maintenance expenses. 
Coordinate with local agencies to determine if 
a luminaire is desired. Reference MDOT 
standard plan R-130-Series for luminaire 
sizing and placement recommendations. 

C. Conduits 

Conduits can be run through steel strain poles 
or mast arm poles to provide power to mounted 
equipment. In some cases, like wood poles, 
conduit is banded along the outside of the pole 
and is often not aesthetically desirable. 
Conduits are also required for grounding and 
lightning protection on poles. Give 
consideration to how conduit is run through or 
along the poles. The designer must verify all 
conduit is in accordance with the MDOT 
Standard Specifications for Construction. 

D. Others 

Many additional appurtenances can be added 
to steel strain poles, mast arm poles, and wood 
poles including, but not limited to, sensors, 
cameras, antennas, and pole-mounted 
cabinets. These must all be considered during 
design. Manufacturers often prefer steel poles 
over wood poles for sensors, like cameras, 
which require limited pole movement. 
Additionally, provide documentation that 
coordination has been performed with adjacent 
property owners regarding cabinet placement 
and other appurtenance placement relative to 
commercial signs and entrances to businesses 
or residences.  

Signing is another common attachment to 
traffic signal structures. Typically, non-
illuminated street name signs are utilized 
unless illuminated street name signs are 
requested or preferred by local agencies. 
Coordinate any signage required at 
intersections with MDOT’s Traffic Signing 
Unit.  

4.02.08 

Construction Access 

Consider including consents to grade any time 
a pole is proposed to be placed within 3 feet of 
the ROW line. Clearly show temporary access 
limits on the design plans. For further details on 
ROW coordination, see Section 04.02.04.  
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If the presence of vegetation interferes with 
construction access, it must be trimmed. 
Overhead utility lines can often impact pole 
installation and must be considered during 
design. Consider both lifting and setting the 
pole when defining construction stages. A 10-
foot clearance to overhead utility lines is 
required throughout the entire installation 
process per MiOSHA’s standards for 
construction safety and health and may impact 
pole sizing.  

4.02.09 

Inspection and Maintenance Access 

Access for safe inspection and maintenance of 
the poles must be provided. All steel strain 
poles and mast arm poles must have 
handholes for the purposes of routine 
maintenance and inspection. Do not place on 
steep slopes, in drainage lines, and any 
lowering devices must be easily accessible. 
MDOT’s Ancillary Structures Program 
manages the inspection of these assets as 
outlined in the Michigan Ancillary Structures 
Inspection Manual (MiASIM). 

4.02.10 

Guardrail 

When poles are placed in close proximity to the 
roadway, protective barriers such as guardrail 
or concrete barriers may be required. 
Reference Chapter 7 of the MDOT Road 
Design Manual for more information regarding 
guardrail placement. 
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4.03 

TRAFFIC SIGNAL STRUCTURES 
PLACEMENT 

4.03.01 

Horizontal Placement 

The horizontal placement of traffic signal 
structures relies primarily on the phasing 
required in an intersection as outlined in the 
MMUTCD and other requirements outlined in 
MDOT’s Road Design Manual. 

A. Pole Placement 

Pole placement is based primarily on the 
intersection’s traffic design per requirements 
outlined in the MMUTCD. Perform traffic 
studies prior to designing the intersection to 
verify signal and pole placement. 

B. Nearby Business and Residence 
Considerations 

Placement of poles and their facilities 
(including cabinets, signage, and other 
appurtenances) must consider access to and 
advertising of nearby businesses and 
residencies. Coordinate with both parties if an 
impact is likely. 

C. Pedestrian Travel Considerations 

Consider pedestrian travel when aligning traffic 
signal structures and minimize impacts. Refer 
to Section 4.03.05 for more information 
regarding pedestrian accommodations. 

4.03.02 

Clear Zone 

If possible, place traffic signal structures 
outside of the upper bound roadway clear zone 
distance specified in the MDOT Road Design 
Manual.  

 

Historically, intersections with curbing had 
smaller clear zones and therefore most poles 
were not considered to be in the clear zone. 
However, it was discovered that curbs do not 
provide substantial redirection or containment 
and therefore this consideration has been 
removed. 

In instances where site restrictions require 
installation within the clear zone, exercise 
engineering judgement to determine the 
feasibility of installing a protection method. 
Consider whether existing conditions, such as 
historical crash data, warrant the use of a 
barrier. For traffic signal structures, guardrail is 
typically a lower cost option compared to 
concrete barrier. However, in intersections with 
higher crash rates, the cost of maintaining 
guardrail may exceed the cost of installing 
concrete barrier. 

For details regarding roadside safety barriers, 
see the MDOT Road Design Manual. 

Consider roadway snow removal in regard to 
traffic signal structure placement and barriers.  

4.03.03 

Utility Coordination 

Make every effort to determine existing utility 
locations during the design phase including 
design miss digs with surveyed pickup. 
Consider SUE to verify impacts when other 
techniques have not fully determined potential 
impacts. In congested areas and when non-
metallic utilities are present, consider 
additional investigatory measures such as 
Exploratory Investigation.  

Compile existing utility information as part of 
the base plan development phase. Avoid utility 
impacts when possible. If traffic signal work will 
impact site utilities, additional coordination with 
utility owners will be needed. Coordinate with 
MDOT’s local utilities and permitting engineer 
if impacts are anticipated. 

Place traffic signal structures to avoid 
underground and aboveground obstructions. 
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Include in the design plans language 
emphasizing the contractor’s responsibility to 
perform utility conflict assessment and provide 
adequate clearance of facilities identified by 
the facility owner prior to construction. 

4.03.04 

Roadway 

Minimum sight distance for signal visibility must 
follow those guidelines outlined in the 
MMUTCD. In general, place traffic signal 
structures in a manner that provides adequate 
distance between the asset and the traversable 
roadway. 

4.03.05 

Pedestrian Accommodations 

A. Sidewalk and Sidewalk Ramps 

Reference the MDOT Road Design Manual 
for circumstances where new signal installation 
may warrant a sidewalk ramp upgrade. When 
designing a new intersection or upgrading an 
existing intersection, avoid impact to sidewalks 
and ramps if possible. Traffic signal structures 
are often installed in close proximity to 
sidewalks and therefore impacts may be 
unavoidable. It is best practice to place poles 
and their facilities adjacent to sidewalks, as 
opposed to in the direct path of travelers.  

Intersections utilizing wood poles require guy 
wire that can often cross the path of sidewalks 
and other pedestrian pathways. In general, 10 
feet of clearance above sidewalk must be 
maintained for travelers. If the guy wire is 
anticipated to cross this boundary, utilize guy 
struts. Guy struts push out the guy wire to 
increase vertical clearance. Refer to special 
detail SIG-050-Series for guidance on guy 
strut placement. Designers must ensure the 
proposed intersection design complies with all 
ADA requirements outlined in the Public 
Right-of-Way Accessibility Guidelines 
(PROWAG). 

B. Pedestrian Pushbuttons 

Pedestrian pushbuttons can be mounted 
directly to traffic signal poles or to their own 
pedestals. In general, pedestrian pushbuttons 
often interact with traffic signal structures and 
can influence pole placement. Minimize 
sidewalk congestion by placing pedestrian 
pushbuttons on signal poles, if applicable. 
Reference the MMUTCD for guidance 
regarding pushbutton placement and SIG-
DESIGN-120 (Appendix B). 
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4.04 

STRUCTURAL DESIGN 

Typically, a site-specific structural design is not 
required if the Engineer uses the existing traffic 
signal standards and special details. Verify the 
design meets all criteria outlined in the above 
standards and special details. If the design falls 
outside of the applicable standard 
requirements, a site-specific design will be 
required and MDOT’s Ancillary Structures 
Program and MDOT’s Geotechnical 
Services Unit must be contacted. The 
following sections provide guidance on several 
areas related to structural design, but the 
Engineer must develop a comprehensive site-
specific design.  

4.04.01 

Foundation Types 

Review historic structure borings before new 
borings are obtained. If poor soils are shown, 
the Engineer must coordinate with MDOT’s 
Geotechnical Services Unit. All preliminary 
foundation investigations and new soil boring 
obtainment per foundation location must follow 
requirements outlined in the MDOT 
Geotechnical Manual. In general, designers 
may not utilize an existing foundation for new 
poles as a new foundation will be required to 
comply with current standards. 

A. Drilled Shafts 

Drilled shafts serve as the standard foundation 
type for traffic signal structures. MDOT has 
provided a Traffic Signal Strain Pole 
Foundation Design Worksheet located on 
the MDOT Traffic and Safety Standards and 
Special Details website under the Traffic 
Signals section. This tool is based on SIG-
DESIGN-153 (Appendix C) which provides 
foundation design tables for steel strain poles 
utilizing the updated LRFD design presented in 
special details SIG-020 and SIG-021-Series. It 
allows designers to input strain pole 
characteristics and soil types, returning the 
required foundation sizing.  

The steel strain pole foundation design tables 
are split up based on whether a pole has a tie-
off span and whether a pole’s span is tethered. 
Tie-off spans impact how the total maximum 
span length is calculated for a given pole and 
can often result in deeper foundations being 
required. Similarly, tethered spans will typically 
require deeper foundation depths than 
untethered spans due to the increased loading 
effect caused by tethering the signals. SIG-
DESIGN-153 (Appendix C) was initially 
designed with bottom-tethered intersections. 
SIG-DESIGN-154 (Appendix D) can be 
utilized for steel strain poles designed with 
special details SIG-022 and SIG-023-Series. 

Similarly, SIG-DESIGN-284 (Appendix E) 
provides a foundation table for mast arm pole 
design broken up by mast arm configuration 
(single arm versus double arm) and length. The 
more loading experienced by the pole, the 
deeper the foundation depth will need to be 
therefore, double arm configurations typically 
require deeper foundations than single arm 
configurations. Similarly, mast arm poles with 
longer arm lengths will typically require deeper 
foundations. 

Soil type and condition impact the foundation 
depth for both steel strain poles and mast arm 
poles. Review the SIG-DESIGN-153, SIG-
DESIGN-154, and SIG-DESIGN-284-Series 
guidance documents to verify all foundation 
design criteria is met. If the foundation design 
criteria is not met, contact the MDOT 
Geotechnical Services Unit as a site-specific 
design will be required. Drilled shafts can be 
cased or uncased. Casing installation must 
follow all procedures outlined in MDOT’s 
Standard Specifications for Construction. 

Consult with a geotechnical engineer to 
determine the necessity of temporary supports 
for assets. Determine the allowable proximity 
of the drilled shaft to other utilities and 
structures.  

Evaluate the installation and removal of 
temporary support in coordination with 
MDOT's Geotechnical Services Unit based 
on the project soil types, groundwater 
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conditions anticipated during construction, and 
proximity to existing structures or utilities. 
Consider temporary support especially for soft 
cohesive soils and granular soils where the 
groundwater table is above the bottom of 
drilled shaft elevation, or where structures or 
utilities exist within 5 times the drilled shaft 
diameter.  

Do not place drilled shaft foundations in close 
proximity to each other as this will reduce the 
capacity of the surrounding soil. Center-to-
center spacing within 5 times the drilled shaft 
diameter requires evaluation of group effects 
for the corresponding soil type per 
recommendations in AASHTO LRFBDS.  

4.04.02 

Design Specifications and Special 
Provisions 

Traffic signal structures in Michigan must be 
designed according to the current edition of the 
AASHTO LRFDLTS. Also reference the most 
up to date traffic signal standards and special 
details referenced on MDOT’s Traffic and 
Safety Standards and Special Details 
website. 

4.04.03 

Loading 

Design traffic signal structures for the loading 
and load combinations required by the 
AASHTO LRFDLTS. The primary load cases 
for traffic signal poles are wind loading and 
dead load. Because traffic signal structures do 
not have walkways or service platforms, live 
load is not considered. Span wires must 
consider loading induced by signs, traffic 
signals, appurtenances, and supporting wires. 
Reference special details SIG-020-Series for 
loading parameters for steel strain poles and 
SIG-030-Series for loading parameters for 
mast arm poles. 

If a site-specific design is required, traffic signal 
structures must be designed for the loadings 
and load combinations required by the 

AASHTO LRFDLTS. Design the poles and 
foundations for the load cases presented in 
special details SIG-020, SIG-022, and SIG-
030-Series where pole-mounted and arm- or 
wire-mounted devices and signals are 
considered. 

4.04.04 

Strain Pole Span Types 

Span types can impact how traffic signal 
structures are loaded. Span wire must meet 
strength requirements as identified in the 
MDOT Standard Specifications for 
Construction as modified by the Frequently 
Used Special Provisions. 

A. Box Span 

The current special details for steel strain poles 
are designed for poles at each corner of a box 
span with two span wires extending from the 
pole. 

B. Suspended Box Span 

The introduction of tie-offs can impact loading 
and have been accounted for in the typical 
design represented in special details SIG-020 
and SIG-022-Series. 

C. Diagonal Span 

Diagonal spans are occasionally used for 
intersections where low loading is required, like 
intersections with overhead flashers, or if box 
span types are not feasible. If a non-box span 
is required for an intersection, coordinate with 
MDOT’s Traffic Signals Unit. 

D. Other Span Types 

1. Z-Span. Z-span configurations are most 
often utilized at offset intersections or on 
applicable divided roadways where the median 
clear zone requirements can be met. When 
weight requirements for intersections utilizing 
wood poles (and a steel strain pole for vehicle 
detection) control, this span type is utilized. Z-
spans can reduce span length, however, when 
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used on divided roadways, they can limit 
pedestrian view of traffic signals and increase 
likelihood of the pole being struck by vehicles 
at the median. 

2. U-Span. U-span configurations are utilized 
at T-intersections. They have similar 
advantages to box span configurations, with 
one less span wire. The total span length for 
each pole will be calculated similarly to a box 
span, however, the poles with only one span 
connected will utilize the length of the given 
span since an additional span is not considered 
for determining the maximum span length. 

3. Unique configurations. Other configurations 
may be utilized if required at an intersection. If 
this is the case, the span configuration must 
meet all requirements outlined in the MMUTCD 
and coordination with MDOT’s Traffic Signals 
Unit will be required. 

E. Preferred Span Types 

Box spans are the preferred span type where 
applicable. If box spans are not feasible, see 
discussion above for additional span types and 
Section 4.02.05 for additional discussion 
regarding span type selection. 

4.04.05 

Modernization 

Check existing structure inspection reports to 
verify modernization efforts are allowable. 
Please contact the MDOT Ancillary 
Structures Program for inspection 
information. 

A. Backplates and Tethering 

Backplates are most often used where speed 
limits are 45 mph or greater and on signals 
facing east or west where the sun can often 
interfere with visibility. They have been proven 
to significantly reduce crashes. Where 
backplates are present, signals can 
additionally be tethered. Bottom-tethered is the 
preferred approach as it minimizes traffic signal 
movement caused by wind. Adding signals with 

backplates and tethering is a common method 
for modernizing existing intersections and 
preferred for new intersection construction, 
however it does add wind area and loading to 
the spans. Account for this increase in demand 
in design. Utilize the Strain Pole Scoping 
Tool during the scoping phase to evaluate 
whether existing strain poles can be retained 
for modernization projects. 

4.04.06 

Signals and Appurtenances 

Traffic Signal heads are the primary load 
impact that drive strain pole design and can 
significantly affect the demand placed on the 
pole. Larger, heavier, back plated signals have 
the highest impact. Account for traffic signal 
mounting height and signal visibility for in 
accordance with the MMUTCD. All signals and 
appurtenances must meet requirements set 
forth in the MDOT Standard Specifications 
for Construction. 

A. Signal Types 

Often, traffic signals primarily include traffic 
heads and case signs. Traffic heads can face 
one-way (1W), two-way (2W) or more and can 
include up to five (doghouse) or more 
colorations. Box span configurations typically 
do not require multi-way traffic signals whereas 
diagonal spans, z-spans, and other spans may 
require multi-way signal heads. Therefore, the 
primary method of increasing the total 
generalized load experienced by a steel strain 
pole or wood pole is by increasing either the 
amount of traffic signals placed on the span 
wire, or increasing the coloration count on each 
signal.  

Case signs typically provide travelers with 
additional information regarding lane directions 
and more. They can be illuminated or non-
illuminated and are often paired with traffic 
signals. Consider all attachments when 
calculating anticipated load effects on traffic 
signal structures. 
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B. Signage 

Coordinate any signage required at 
intersections with MDOT’s Traffic Signing 
Unit. If signage is added to the traffic signal 
structure, account for both loading and wind 
area in design. 

C. Pole-Mounted Cabinets 

Intersection cabinets can be pole-mounted and 
if done, their load impacts must be included in 
design. Special details SIG-020, SIG-022, and 
SIG-030-Series include pole-mounted 
cabinets in their loading assumptions.  

D. Mounting Appurtenances 

When appurtenances are mounted to traffic 
signal structures, account for their weight and 
wind areas in the design of traffic signal 
structures. Refer to special detail SIG-060-
Series for typical mounting details utilizing 
truss brackets on traffic signal structures and 
R-130-Series for luminaire mounting details. 

4.04.07 

Deflection Limits 

Analyze deflection using the service load 
combinations per the AASHTO LRFDLTS. The 
following limits must be checked: 

1. The horizontal deflection limit at the top of 
steel strain poles per SIG-020 and SIG-022-
Series. 

2. The vertical deflection under galloping and 
truck gust-induced loading limit for mast arms 
per SIG-030-Series. 

3. The span wire sag is typically a minimum of 
5%. Tension the span wire per AASHTO 
LRFDLTS. 

Per the MDOT Standard Specifications for 
Construction wood pole guy wire is typically 
added per span attachment to reduce the 
impacts of creep and pole deflection. 

4.04.08 

Structural Details 

Include all relevant special details and 
standards in the contract plans if standard 
designs are utilized. If a site-specific design is 
required, full structural details must be 
included. 
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4.05 

PLAN PREPARATION 

4.05.01 

Preliminary Plan Composition 

Use the following list and ordering of sheets for 
the Preliminary Plan stage of traffic signal 
structures projects. Traffic signal projects often 
overlap with roadwork or other rehabilitation 
and reconstruction projects. This list assumes 
no major work aside from the traffic signal 
structures is included in the project: 

A.   Title Sheet 

B.   Project Information Sheet(s) 

C.  Legend Sheet(s) 

D.  Note Sheet(s) 

E. Survey Information Sheet(s) 

F.  Signals Sheet(s)* 

G. Special Details Sheet(s) 

*Use Appendix F – Guidelines for Traffic 
Signal Structures Plan Preparation as a 
reference for these sheets and MDOT’s Online 
CAD Standards for guidance on setting up the 
CAD workspace. 

At the Preliminary Plan stage, the traffic signal 
structure plan sheets must convey the pole 
alignment and proposed pole type at a 
minimum. If multiple pole types are used, they 
must be called out in the intersection plan view 
with locations of each type shown. Verify all 
traffic signal warrants and phasing are valid 
with MDOT’s Traffic Signals Unit. 

4.05.02 

Final Plan Composition 

Use the following list and ordering of sheets for 

the final plan stage of traffic signal structure 
projects. This list assumes no major work aside 
from the poles is included in the project: 

A.   Title Sheet 

B.   Project Information Sheet(s) 

C.  Legend Sheet(s) 

D.  Note Sheet(s) 

E. Miscellaneous Quantities Sheet(s) 

F. Miscellaneous Detail Sheet(s) 

G. Survey Information Sheet(s) 

H. Signals Sheet(s)* 

I. Log of Borings Sheet(s)* 

J. Special Details Sheet(s) 

*Use Appendix F – Guidelines for Traffic 
Signal Structures Plan Preparation as a 
reference for these sheets. 

See the Road Design Manual for guidance on 
all other sheets. 

4.05.03 

Structural Details 

The structural details provided in all special 
details mentioned in this guidance must be 
included. If a designer must deviate from the 
proposed guidance, contact the MDOT 
Ancillary Structures Program to verify the 
proposed design. Also contact the MDOT 
Traffic Signals Unit and Structural 
Fabrication Unit for approval. The design of 
these details must be analyzed if modifications 
will impact the structural capacity. 

Include the details where strain poles and mast 
arm poles supported on drilled shafts or 
embedded wood poles are proposed. 
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Appendix A – HAWK Signal Sample Plan 

SIG-DESIGN-030 
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Appendix B – Pushbutton Design 

SIG-DESIGN-120 
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Appendix C – Traffic Signal Strain Pole Foundation Design Table 

SIG-DESIGN-153 
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Appendix D – Traffic Signal Strain Pole 36” Dia. Foundation Design Table 

SIG-DESIGN-154 
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Appendix E – Traffic Signal Mast Arm Pole Foundation Design Table 

SIG-DESIGN-284 
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Appendix F – Guidelines for Traffic Signal Structures Plan Preparation 
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Appendix G – Traffic Signal Head Placement Diagrams (Box Span) 
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Appendix H – Traffic Signal Head Placement Diagrams (Suspended Box Span) 
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Appendix I – Traffic Signal Head Placement Diagrams (Diagonal Span) 
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