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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 statement 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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2.01 

INTRODUCTION 

This guidance text addresses procedures 
involved in the design and plan preparation of 
noise barrier walls 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 
constructability, plan preparation, and 
involvement of other agencies affected by the 
noise barrier wall projects. In general, the 
Noise Barrier Wall Design Guidance is 
intended to be a single source reference for the 
MDOT Design Engineers and consultants 
assigned the responsibility of producing noise 
barrier wall plans. 
 
The design of noise barrier walls in Michigan is 
based on the MDOT Standard Specifications 
for Construction and AASHTO LRFD Bridge 
Design Specifications. 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. 
 
As procedures and guidelines change, the 
Noise Barrier Wall 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.  
 

2.01.01 

References 

A. Noise Analysis and Abatement 
Handbook, MDOT 

B. MDOT Standard Specifications for 
Construction 

C. AASHTO LRFD Bridge Design 
Specifications 

D. PCI Design Handbook 
 
E. Drainage Manual, MDOT (Chapter 4) 
 
F. Road Design Manual, MDOT 
 
G. Geotechnical Manual, MDOT 
 
H. Bridge Design Manual, MDOT 
 
I. Special Provision for Structural Precast 

Concrete Noise Barrier Wall 

2.01.02 

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 

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

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

MASH ..........................Manual for Assessing 
Safety Hardware 

https://mdotjboss.state.mi.us/SpecProv/specBookHome.htm
https://mdotjboss.state.mi.us/SpecProv/specBookHome.htm
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
https://mdotjboss.state.mi.us/SpecProv/specBookHome.htm
https://mdotjboss.state.mi.us/SpecProv/specBookHome.htm
https://www.michigan.gov/mdot/business/design/drainage-manual
https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Bridges-and-Structures/Geotechnical-Services/Geotechnical-Manual.pdf?rev=230780ad19a74ee6956b7c81729c8506&hash=B68B7B0D10617FD014AAB47E1368C330
https://mdotjboss.state.mi.us/stdplan/englishbridgemanual.htm


MICHIGAN NOISE BARRIER WALL 
DESIGN GUIDELINES 

 

 
 

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

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

4D Rule – The FHWA provides the 4D rule, 
which states that the overlap or termination 
distance of a barrier wall should equal 4 times 
the wall gap or the distance between the back 
of the wall and the last noise-sensitive 
receiver. 

Active Earth Pressure - Lateral pressure 
resulting from the retention of the earth by a 
structure or component that is tending to 
move away from the soil mass. 

Appurtenances - Barriers, signs, and 
miscellaneous structures used alongside 
noise barrier walls. 

Bolster - A concrete spacer between the top 
of shaft and bottom of panel. 

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). 

Front side (of Wall) – The side of wall facing 
the noise source (e.g., a roadway) 

Back side (of Wall) – The side of wall facing 
opposite of the noise source (e.g., a private 
residence) 

Ground Mounted - Supported directly on 
shallow or deep foundations extending into 
the soil (not mounted on a bridge, retaining 
wall or other type of structure). 

Noise Barrier Wall - A wall constructed along 
a roadway to reduce the noise level in areas 
behind the wall. May also be referred to as 
“Noise Wall” or “Sound Wall.” 

Noise Sensitive Receptor – A discrete or 
representative location impacted by traffic 
noise. 

Post and Panel Noise Barrier Wall - A type 
of noise barrier wall construction consisting of 
vertical posts supported on a structure or on 
foundations with panels spanning horizontally 
between adjacent posts. 

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 
of the footprint of the roadway.
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2.02 

NOISE BARRIER WALL SITE 
PLANNING 

Site planning of noise barrier walls must follow 
and account for specifications outlined in the 
MDOT Road Design and Bridge Design 
Manuals. Coordinate site planning with the 
project’s noise analyst. 

In scenarios where proper sizing, spacing, or 
placement of the wall do not satisfy the site’s 
noise analysis, consider incorporating sound 
absorptive material. Design using sound 
absorptive material must be project specific 
and additional material loads must be 
accounted for. 

2.02.01 

Wall Types 

Various wall types and alternatives exist 
throughout Michigan. The proceeding sections 
provide brief information on these wall types 
and those that are preferred for ground 
mounted applications. Note that Appendix B - 
Guidelines for Noise Barrier Wall Plan 
Preparation only applies to the ground 
mounted precast concrete post and panel wall 
type. For information on wall types specific to 
bridge mounted applications, see the Bridge 
Design Manual Section 7.02.30. Design of 
other wall types must be separate and site-
specific. 

While various density materials are suitable for 
use as noise barriers, a minimum density of 
about 4 pounds per square foot is required to 
adequately prevent sound transmission 
through the material. 

A. Preferred Wall Types 

Earth berms and ground mounted precast 
concrete post and panels are the preferred 
ground mounted noise barrier wall options in 
Michigan. These are briefly discussed as 
follows: 

1. Earth Berm - If sufficient ROW exists to place 
an earth berm, consider its implementation into 
the project to minimize or eliminate the need for 
a structural wall and improve aesthetics. 

The Engineer must follow noise analysis 
procedures laid out in the Noise Analysis and 
Abatement Handbook to confirm that 
placement of a berm will provide sufficient 
noise abatement in addition to or in place of a 
noise barrier wall. 

In instances where a standalone earth berm 
provides sufficient noise abatement, it is 
preferred that the side slopes grade down 
towards the roadway at a slope of 3(H):1(V) to 
facilitate maintenance. 

When earth berms are used in conjunction with 
a noise barrier wall, construct them with a 2’ 
bench sloping at 5% away from the wall. This 
helps to prevent sloughing and helps 
inspectors traverse along the alignment of the 
wall. Additionally, side slopes grading down 
from the bench are preferred to have a slope of 
3(H):1(V) to facilitate access and maintenance. 
The noise barrier wall requires site specific 
design in instances where a slope steeper than 
3(H):1(V) is provided. 
 
2. Ground Mounted Precast Concrete Post and 
Panel - Ground mounted precast concrete post 
and panels with drilled shafts serve as the 
primary option for newly constructed noise 
barrier walls in the state of Michigan. The 
standard design of these elements is using 
conventional reinforcement and based on a 
20’-0” center-to-center post spacing and a wall 
height of 20’-0” measured from the top of the 
post to the top of the shaft. 
 

B. Alternative Wall Types 

Consider alternative wall types in scenarios 
when their design and implementation is 
beneficial to a project. Alternatives are deemed 
acceptable upon approval by the Engineer and 
governing authority. The following list presents 
primary alternatives to consider: 

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
https://mdotjboss.state.mi.us/stdplan/englishbridgemanual.htm
https://mdotjboss.state.mi.us/stdplan/englishbridgemanual.htm
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
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1. Galvanized Steel Posts 

2. Cast-In-Place Wall Elements 

3. Prestressed Wall Elements 

4. Alternate Wall Materials (e.g., Acrylic Noise 
Barrier Walls) 

5. Spread footings in place of drilled shafts 

C. Historic Wall Types 

Historically, Michigan has implemented some 
additional noise barrier wall types. However, 
new construction using these requires site 
specific design and approval from the 
governing authority. These are briefly 
discussed as follows: 

1. Brick – Were proven to be a popular noise 
barrier wall material, especially in an urban 
setting. Typically consisted of concrete base 
walls with 4” thick clay brick wall laid on top, 
utilizing brick pilasters on the residence side for 
rigidity and strength. If the wall was placed 
back from the highway, the concrete base wall 
was typically omitted, and the wall would be 
constructed entirely of brick (though brick also 
requires a footing). These walls were found to 
be more expensive than concrete walls in initial 
costs and maintenance. Often requiring 
frequent aesthetic fixes such as replacement of 
bricks that have fallen off. Form liners for 
concrete can now provide the same aesthetic 
look with a reduced level of maintenance. A 
range of colors were available for these walls. 

2. Metal - Metal noise barrier walls were an 
outgrowth of metal building construction. Their 
principal advantage was that they could be 
painted to almost any desired color, e.g., 
brown, if earth tones are desired. Their 
alignment could be easily jogged or could be 
built through or near trees that needed to be 
saved. For visual effects, their heights could be 
easily varied. They required more maintenance 
than concrete walls but were less expensive 
initially as they did not require full-length 
footings. Different color selections and textures 
were available. 

3. Wood – Some of the earliest noise barrier 
walls were built of wood. Initially, there were 
visual problems because of the blotchy effect 
of the creosote preservative, and warpage of 
the boards created cracks that allowed the 
sound to go through the wall. More modern 
techniques called for water-borne and Penta 
preservatives, and panels were constructed of 
2" x 6" lumber with double walled treated 
plywood. These panels could be 2' x 10', or 2' 
x 12'. Advantages of wood were that it was 
comparatively light, allowing its use for noise 
barrier walls on top of bridge railings, and it did 
not require full length footings. 
 
4. Stab-in concrete panels - As the term 
implies, stab-in noise barrier walls were 
composed of precast concrete panels that had 
stability by virtue of having about one-third of 
their length embedded in the ground, thus 
eliminating the need for supporting H-beam 
columns. The panels were usually heavier than 
the simple panels used for precast concrete 
post and panels, preceding, and had tongue 
and grooved edges that allowed sealing of the 
joints. They required no foundation, and the 
height of the panels could be staggered. 
However, the required depth of embedment 
was not compatible with a concentration of 
underground utilities. 
 
5. Concrete block - Concrete block was a rather 
economical alternate to other forms of concrete 
noise barrier walls. Blocks could be made 
rough on one side and smooth on the other or 
could be alternated to achieve a pattern. It was 
essential that water be kept out of the core 
holes, otherwise it would freeze and break off 
the block faces. One wall was constructed with 
a concrete block bottom and a wood wall higher 
up. Concrete block walls required full length 
footings. A wide range of colors and textures 
were available. 
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2.02.02 

Aesthetics  

Designers must coordinate aesthetic 
treatments with MDOT’s Roadside 
Development Design Unit. If applicable, follow 
corridor-specific aesthetic design guides. 

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

1. Seek public input on color of coating and 
texture of form liners if a corridor-specific 
aesthetic is not already in place.  

2. When color coating is desired, it is 
recommended that one-color systems be used, 
when possible, to ease future color matching 
and painting over graffiti. 

3. Form flat or nearly flat surfaces for the tops 
of panels and posts. Consider a slight slope on 
the top of the post and top panel to encourage 
water runoff. 

4. When form liners are used, liners must be 
stopped a minimum of 6” short of the top wall 
panel to create a coped look. The maximum 
depth of form liners must be limited to 2” to 
avoid unnecessary cost and weight of non-
structural concrete. 

2.02.03 

Right-of-Way Coordination 

Place noise barrier walls 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. 

2.02.04 

Drainage 

Noise barrier walls must be accounted for in the 
project drainage design. Noise barrier walls act 
as a dam which can lead to water pooling at the 
wall, backing up into adjacent properties and 
leading to wall maintenance issues. Drainage 
design must follow the requirements and 
procedures in the MDOT Drainage Design 
Manual. Drainage features must implement 
soil erosion measures per the Road Design 
Manual. The following drainage features may 
be implemented to convey water through or 
away from the wall. 

A. Ditching 

Longitudinal ditching may be implemented 
along either side of the noise barrier wall. For 
ease of maintenance, side slopes of ditches 
are preferred to be graded at 3(H):1(V). The 
bottom width of ditches may vary with the 
longitudinal profile of the site. 

In instances where the site’s topography 
conveys water away from the wall, longitudinal 
ditching may not be required. 

B. Drainage Structures 

Drainage structures may be installed along the 
alignment of the wall when flooding is a 
concern. Location and size of these structures 
must be determined by the Engineer. 

C. Raising Bottom Panels 

Raising bottom panels creates a gap between 
the final grade noise barrier wall which allows 
water to flow through the wall. This option 
requires coordination with the noise analyst to 
ensure the wall provides proper noise 
abatement. Consider the long-term 
maintenance of the gap required for it to 
continue functioning as a drainage path. 

https://www.michigan.gov/mdot/business/design/drainage-manual
https://www.michigan.gov/mdot/business/design/drainage-manual
https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm


MICHIGAN NOISE BARRIER WALL 
DESIGN GUIDELINES 

 

 
 

2.02.05 

Appurtenances 

A. Fire Hose Access 

Provide fire hose access openings based on 
project specific needs. Coordinate with the 
local fire department during the design 
process. Details for the openings must be 
shown on the plans. Water lines must be 
coordinated with other project features. 

B. Signs 

Attachment of signage to noise barrier walls is 
heavily discouraged. If necessary, the design 
of noise barrier walls must account for all 
relevant loads from the signage. Signage must 
be located as to not interfere with the 
construction, inspection, or maintenance of the 
wall. 

C. Fencing 

Often when noise barrier walls are placed, 
existing private property or ROW fencing is 
within the vicinity of the wall. Consider the 
presence of fencing and potential tie-ins to the 
wall during design.  

2.02.06 

Construction Access 

Assume a minimum of 10’-0” on each side of 
the centerline of the noise barrier wall for 
construction related activities. 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. Clearly show 
temporary access limits on the design plans. 
For further details on ROW coordination, see 
Section 2.02.03.  

Consider how the contractor will access the 
wall alignment from the roadway. Steep 
existing slopes may require constructing 
benches or haul roads.  

2.02.07 

Inspection and Maintenance Access 

Access for inspection and maintenance of the 
front side of the wall must be provided. Access 
to the back side of the wall is also preferred. In 
instances where backside access is being 
considered, coordination with MDOT Region 
Real Estate staff must take place.  

See Section 2.02.03 for additional information 
regarding ROW.  

A. Wall Gaps and Required Termination 
Lengths 

Location and width of wall gaps must be 
coordinated with the noise analyst. When 
determining the length of termination or 
overlap, follow the FHWA’s 4D Rule. 

2.02.08 

Vegetation Trimming, Removal, and 
Placement 

Coordinate with MDOT Roadside Development 
Design Unit and the Region Resource 
Specialists to determine landscape needs of 
trees and other sensitive vegetation early in the 
project development. Before doing so, 
establish tree removal counts. Coordination 
must take place no later than the preliminary 
plan review meeting.  

Provide trimming of vegetation only in 
instances where its presence interferes with 
construction access. Remove vegetation that 
contacts the permanent wall. 
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Avoid removal as much as possible. However, 
the removal plan must consider construction 
access to the wall alignment and the space 
along the horizontal alignment required to build 
the wall (see Section 2.02.05). 

When placement of trees or vegetation is 
desired, place them so that their branches and 
roots will stay clear of the wall once fully mature 
and will not impede maintenance and 
inspection access to the wall. Because of this, 
small ornamental trees and columnar shape 
trees are preferred. 
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2.03 

NOISE BARRIER WALL LAYOUT 

2.03.01 

Horizontal Alignment 

The horizontal alignment of the wall must follow 
what has been prescribed by the site’s noise 
analysis. If the alignment requires attachment 
to an existing structure, the feasibility of this 
placement must be discussed with the MDOT 
Bureau of Bridges and Structures. Special 
permission must be obtained for any 
deviations. 

For safety reasons, it is preferred that the 
horizontal alignment does not result in blunt 
edges. Consider this regardless of the wall’s 
placement in relation to the roadway clear 
zone. 

A. Post Spacing and Panel Alignment 
Deviation 

Place posts at a standard center to center 
spacing of 20’-0”. 

Place panels so that their centerline does not 
deviate more than 6-degrees from the 
centerline of the post. This deviation results in 
a minimum allowable radius of approximately 
95’ for the horizontal wall alignment.  

Larger deviation angles may be used when 
permitted by the Engineer and governing 
agency. If larger angles are to be used, keep 
deviations in 45 and 90-degree increments to 
assist with fabrication and construction.  

B. Adjustments for Roadways/Driveways 

Consider intersecting roadways and driveways 
during the design phase. When these 
obstructions interfere with the 4D Rule, the 
designer must coordinate with the noise 
analyst on the adjustment of wall termination 
locations. 

 

C. Adjustments for Underground 
Obstructions 

Underground obstructions such as drainage 
structures or utilities must be considered during 
the design phase. Adjust post spacing to clear 
the obstruction. It is preferred to minimize the 
number of panels with non-typical post 
spacings for ease of fabrication. 

Add notes to design plans to emphasize the 
contractor’s responsibility to locate utilities and 
provide the preferred clearances of the utility 
owner prior to construction. 

2.03.02 

Clear Zone 

Locate noise barrier walls outside of the upper 
bound clear zone distance specified in the 
Road Design Manual when feasible. The 
preferred location is 3’-0” from the right-of-way 
line. Locating the wall this distance from the 
ROW limits the space behind the wall requiring 
maintenance. Additionally, the 3’-0” offset 
provides room for the following features used 
on typical projects: 

1. Drilled shaft foundations. 

2. Drainage structures along the back side of 
the wall if needed. 

3. Grading and erosion control measures 
behind the wall. 

When none of these conditions are present, the 
back of the wall may be placed as close to the 
ROW line as the geometry of the foundation will 
allow. 

In instances where site topography or noise 
abatement requires installation within the clear 
zone, one of the following protection methods 
must be met: 

4. If the noise barrier wall is to be placed 
greater than 12’ from the travel way, guardrail  

 

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
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protection is recommended for the protection of 
the motorist as appropriate per Chapter 7 of the 
Road Design Manual. 

5. If the noise barrier wall is to be placed 12’ or 
closer to the travel way, concrete barrier (per 
Standard Plan R-54-Series) is recommended 
for protection of the motorist. While placement 
of the noise barrier wall 12’ or closer to the 
traveled way is an option, it is not desirable. 
When installing concrete barrier, the noise 
barrier wall face must be a minimum of 3’-3” 
from the top of the traffic face of the barrier. In 
addition, a 4” sidewalk section with subbase 
and foundation drainage must be provided 
between the barrier and the noise barrier wall. 
Place the top of the sidewalk section at the 
same elevation as the top of the concrete 
barrier, sloping away from the noise barrier 
wall. 

Noise barrier walls located ≤4’ from the traffic 
face of the barrier must be designed for vehicle 
impact per AASHTO LRFD Bridge Design 
Specifications. 

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

Consider roadway snow removal storage in 
regard to noise barrier wall placement and 
barriers.  

Coordinate with MDOT on the future changes 
in the clear zone for highway expansion before 
finalizing the walls placement. 

2.03.03 

Vertical Alignment 

The top of wall must meet or exceed the 
acoustic profile obtained from procedures 
outlined in the Noise Analysis and 
Abatement Handbook. 

Concrete panels are typically detailed as either 
2’ or 4’ tall. Therefore, the height of the wall 
must be kept to 2’ increments.  

Minimize steps in the top of the wall. More 
infrequent but larger steps are preferred to 
many smaller steps. Do not step the beginning 
or end of the wall’s layout.  

Embed the bottom of the panels a minimum of 
6”. Cast-in-place concrete bolsters are used at 
each shaft to step panels if necessary. Bolsters 
do not need to be standardized for a given 
project. Set bolster heights as needed to 
minimize the overall wall area and to meet the 
provisions noted above.  

  

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
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2.04 

STRUCTURAL DESIGN 

2.04.01 

Foundation Types 

Review historic structure borings before new 
borings are obtained. If poor soils are shown, 
the Engineer must coordinate with the noise 
analyst during the Base Plan phase to ensure 
the design stays within the cost threshold 
specified in the Noise Analysis and 
Abatement Handbook. 

New soil borings must be obtained along the 
proposed alignment of the noise barrier wall 
consistent with the requirements in the 
Geotechnical Manual. 

A. Drilled Shafts 

Drilled shafts serve as the standard foundation 
type for noise barrier walls. See Appendix A – 
Drilled Shaft Tables for standard drilled shaft 
designs and for drilled shaft design 
assumptions. Confirm with the project 
geotechnical engineer whether casing is 
recommended. Standard designs are provided 
in Appendix A for typical posts, not for corner 
posts or posts where the panel deviation is 
greater than that shown on the details in 
Appendix B – Guidelines for Noise Barrier Wall 
Plan Preparation. Those posts require a site-
specific design. 

B. Spread Footings 

Spread footings may be considered as an 
alternative to drilled shafts when the following 
conditions exist: 

1. Competent bearing stratum, as defined by 
the geotechnical engineer, exists within 5 feet 
of the ground surface along the wall alignment 
and foundations will not bear on or within 
undocumented fills. Competent bearing 
stratum identified in soil borings must be  

 

verified as representative through hand auger 
borings during construction and other 
construction testing. 

2. Total estimated settlement is less than 1” for 
the design life of the structure. 

3. Differential settlement is estimated to be less 
than 0.75” between consecutive posts for the 
design life of the structure. 

4. No existing underground utilities or 
historically abandoned underground utilities 
are located within the foundation footprint, or 
within 5 feet laterally in all directions beyond 
the limits of the foundation excavation. 

5. Support excavations to protect existing 
pavement or other features from damage such 
as undermining, excessive settlement, or 
lateral deflection. 

Use of spread footings must be approved by 
MDOT Geotechnical Services Section during 
the Preliminary Plan phase. 

2.04.02 

Design Specifications 

Noise barrier walls in Michigan must be 
designed according to the current edition of the 
AASHTO LRFD Bridge Design 
Specifications. 

2.04.03 

Loadings 

Noise barrier walls must be designed for the 
loadings and load combinations required by the 
AASHTO LRFD Bridge Design 
Specifications and the PCI Design 
Handbook for handling, hauling, and lifting. 
The posts, panels, and foundations must be 
designed for a load case where the entire 
height of the wall from top of foundation 
upwards is subject to wind load and a case 
where the soil on one side of the wall is 2’-0” 
higher than the other side.  

https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-Abatement/Highway-Noise-Analysis-Abatement-Handbook-2025.pdf?rev=5ba688eba16344f29aef01744e211b0b&hash=A060AC47DF2A247FA6B6BFEC016B94EE
https://www.michigan.gov/mdot/-/media/Project/Websites/MDOT/Programs/Bridges-and-Structures/Geotechnical-Services/Geotechnical-Manual.pdf?rev=230780ad19a74ee6956b7c81729c8506&hash=B68B7B0D10617FD014AAB47E1368C330
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For handling, hauling, and lifting checks, 
assume the component to be supported at the 
locations of lifting devices and apply an 
equivalent static load multiplier of 1.5 to the 
component weight in Service and Strength 
Cases in addition to the load factors to account 
for dynamic effects. 

Avoid designing ground mounted noise barrier 
walls for vehicle impact. Locate them outside of 
the clear zone or protected if located inside the 
clear zone. If design for vehicular impact is 
absolutely necessary, walls must be designed 
for the specific needs of the project. Follow the 
AASHTO LRFD Bridge Design 
Specifications for vehicle impact design 

A. Sound Absorptive Material 

When sound absorptive material is used, its 
weight must be accounted for in the design of 
wall components.  

2.04.04 

Handling, Hauling, & Lifting 

Include plan notes requiring concrete panels to 
be shipped, stored, and handled in the upright 
position. This prevents excess cracking in the 
panels. Show lifting devices in the panels and 
posts near the ¼ points. 

2.04.05 

Deflection Limits 

Analyze deflection using the service load 
combinations per the AASHTO LRFD Bridge 
Design Specifications. The following limits for 
ground mounted walls must be checked: 

The top of post deflection, including the 
translation and rotation of the foundation, must 
be less than H/100, where H is measured from 
the top of the foundation to the top of the wall. 

The maximum horizontal deflection of any 
panel with respect to the posts must be less 
than L/240, where L is measured as the clear 
distance of the panel between posts. The 

calculated panel deflection need not include 
deflection of the posts or the foundation. 

The horizontal deflection at the top of the 
foundation must be less than 1”. 

2.04.06 

Structural Details 

Recommended details are shown in the Noise 
Barrier Wall Sample Plans provided in 
Appendix B. 

A. Foundation Anchorages 

The preferred foundation anchorage detail is to 
embed the posts into the foundation a 
minimum of 6’-0”. Additional transverse shear 
reinforcement must be provided in the 
embedment zone.  

Post-to-foundation connections using anchor 
bolts are prohibited. 

B. Bolsters 

Design bolsters following the detail shown in 
Appendix B – Guidelines for Noise Barrier Wall 
Plan Preparation.  
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2.05 

PLAN PREPARATION 

2.05.01 

Naming Noise Barrier Walls 

Noise barrier wall plans must use the naming 
convention “NW-XXXXXX” where NW-
XXXXXX is the ID of the noise barrier wall. 
Designers must contact the MDOT Ancillary 
Structures Program after the Base Plan 
Review Meeting to confirm the name of all 
noise barrier walls on the project. 

Additionally, each noise barrier wall for a given 
project must be assigned their own funding 
category. Confirm funding categories with 
MDOT during the Base Plan Review Meeting. 

2.05.02 

Preliminary Plan Composition 

Use the following list and ordering of sheets for 
the Preliminary Plan stage of noise barrier wall 
projects. This list assumes no major work aside 
from the wall is included in the project: 

A.   Title Sheet 

B.   Project Information Sheet 

C.  Legend Sheet 

D.  Note Sheet 

E. Survey Information 

F. Noise Barrier Wall Plan and Profile* 

*Use Appendix B – Guidelines for Noise Barrier 
Wall Plan Preparation as a reference for these 
sheets. 

At the Preliminary Plan stage the noise barrier 
wall plan and profile sheet must convey the wall 
alignment, wall profile, and proposed wall type 
at a minimum. If multiple wall types are used, 

call out in the wall profile view with lengths of 
each type shown. 

2.05.03 

Final Plan Composition 

Use the following list and ordering of sheets for 
the final plan stage of noise barrier wall 
projects. This list assumes no major work aside 
from the wall is included in the project: 

A.   Title Sheet 

B.   Project Information Sheet 

C.  Legend Sheet 

D.  Note Sheet 

E. Miscellaneous Quantities 

F. Typical Cross Sections 

G. Miscellaneous Details 

H. Survey Information  

I. Alignment 

J. Noise Barrier Wall Plan and Profile* 

K. Noise Barrier Wall Details* 

L. Maintenance of Traffic 

M. Soil Boring Data*  

*Use Appendix B – Guidelines for Noise Barrier 
Wall Plan Preparation as a reference for these 
sheets. 

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

 

 

 

https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
https://mdotjboss.state.mi.us/stdplan/englishbridgemanual.htm
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2.05.04 

Structural Details 

Use the structural details provided in Appendix 
B – Guidelines for Noise Barrier Wall Plan 
Preparation as a template when preparing 
noise barrier wall plans. These details may be 
modified to fit the project specific needs. The 
design of these details must be analyzed if 
modifications will impact the structural 
capacity. 

Apply the details to instances where concrete 
post and panel walls supported on drilled 
shafts are proposed. Details are shown for a 
20ft maximum post spacing and 20ft maximum 

wall height (measured from top of shaft to top 
of highest panel). When post spacing or wall 
height exceed these limits, site specific design 
is required. 

Provide conventionally reinforced section 
details. Use epoxy coated reinforcing steel 
above ground. Reinforcing steel below ground 
may be left uncoated. 

If alternative details are proposed, it is 
preferred that mild reinforced sections be used. 
However, prestressed sections may be utilized 
upon approval from the Engineer. 

MDOT requires a 75-year service life for noise 
barrier walls.
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APPENDIX A – DRILLED SHAFT TABLES 

The following assumptions were made for lateral and axial analyses: 

1. Loads at the top of foundation were calculated per the loading criteria provided in Section 
1.04.03 of the Noise Barrier Wall Design Guidelines. 

2. Service loads were utilized for evaluating settlement and lateral deflection.  
a. Maximum tolerable foundation settlement of 1 inch. 

Maximum tolerable lateral deflection of 1 inch at top of foundation. 
3. To evaluate minimum required foundation depth to resist axial loads, 100 percent of factored 

axial side resistance plus 30 percent of the factored axial end bearing resistance was utilized, 
and the foundations were assumed to have permanent casing or temporary casing-left in 
place. 

4. An additional factor of 0.75 was applied to the nominal axial side resistance to account for 
permanent casing or temporary casing-left in place. 

5. Resistance factors for axial evaluation: 
a. 0.45 for clay and 0.55 for sand for frictional resistance to axial compressive load 
b. 0.40 for clay and 0.50 for sand and for end bearing resistance to compressive load 

6. The foundations were modeled as uncased concrete for lateral loading. 
7. Drilled shaft diameter will be 42 inches. A maximum stickup of 3 inches above ground line 

was assumed. Foundation lengths were measured from top of drilled shaft, and not from 
ground line. 

8. Analysis assumed vertical reinforcement consisting of 11 #9 bars (approximately one percent 
of drilled shaft volume). 

a. Reinforcing bars were assumed to have yield strength of 60 ksi and an elastic 
modulus of 29,000 ksi. 

9. The 28-day compressive strength (f’c) of the drilled shaft concrete was assumed to be 3,000 
psi. 

10. The P-y curves used for the lateral analysis will be the default P-y curves provided in the LPile 
software.  

a. 1,000 cycles of loading were assumed. 
11. Ground surface was modelled as both flat (horizontal) and inclined at 18.43 degrees (3H:1V). 
12. Groundwater was assumed at a depth of 3 feet below ground surface.  
13. Soil resistance in the upper 3.5 feet of the profile has been modeled as disturbed soil 

consisting of low strength sand for all cases in accordance with LRFD design updates 
developed for the 2023 traffic signal foundation standards. The soil properties applied in the 
upper 3.5 feet are summarized below in Table 1:  
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Table 1 - Summary of Disturbed Soil Parameters 

Depth Range (feet) Lpile P-y curve 
Effective Unit Weight 

(pcf) 

Effective Friction 

Angle 

(Degrees) 

Horizontal 

Modulus of 

Subgrade 

Reaction 

(pci) 

0.25 to 3.25 Sand (Reese) 100.0 28 5 

3.25 to 3.75 Sand (Reese) 38.0 28 5 

 
14. Soil categories below a depth of 3.5 feet are consistent with the current designs such as the 

Strain Pole Foundation Chart, SIG-DESIGN-153-A (dated 02/15/11), and as noted below in 
Table 2. These soil properties were applied to soil below a depth of 3.5 feet. Effective unit 
weights are used below the groundwater depth. 

Table 2 - Soil Property Summary for Soils below 3.5 feet 

 

Soil Category 

Soil Condition 

Total Unit 
WeightC 

(pcf) 

Effective 
Friction 
Angle 
(Degrees) 

Horizontal 
Modulus of 
Subgrade 
ReactionD, k 
(pci) 

Modeled 
Undrained 
Shear Strength 
(psf) 

Strain 
at 50% 
Stress 

Lpile P-Y Curve 
Utilized 

Su 
A 

 (psf) N60 
B 

  (bpf) 

Low Sand NAE 5 ≤  N60  < 10 105 28 20 NAE NAE Sand (Reese) 

Medium Sand NAE 10 ≤ N60  < 20 114 30 60 NAE NAE Sand (Reese) 

High Sand NAE N60  ≥ 20 120 32 75 NAE NAE Sand (Reese) 

Low Clay 500 ≤ Su < 1000 NAE 120 NAE NAE 500 0.01 Soft Clay 

Medium Clay 1000 ≤ Su < 2000 NAE 125 NAE NAE  1000 0.007 
Stiff Clay 
without Free 
Water 

High Clay Su  ≥ 2000 NAE 130 NAE NAE  2000 0.006 
Stiff Clay 
without Free 
Water 

Footnotes: 
A) Su = Undrained Shear Strength in Cohesive Soils (psf) 
B) N60 = Standard Penetration Resistance (blows/foot determined in accordance with ASTM D1586), corrected to 60 % hammer efficiency utilizing the 
hammer’s calibration energy 
C) Effective unit weight will be used below groundwater elevation 
D) Assumes soil is below groundwater elevation 
E) NA = Not Applicable 
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Additional Analysis Notes: 
1. Axial capacity analysis was performed for the lower bound undrained shear strength for each 

cohesive soil category and the lower bound N60 value for each granular soil category.  
2. Per AASHTO 10.8.3.5.2b-4 for each cohesionless soil category, an m coefficient of 0.6 was 

assumed. Analysis was completed with and without the resistance factor for casing reduction. 
3. Lateral analyses were performed based on foundation lengths determined by the axial 

analysis results.  
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Granular Soil Foundation Depth Table 

Post Spacing = 
20ft 

Shaft Diameter 
(in) Soil Type 

Soil Condition 

Foundation Depth 
(ft) N60                      

(bpf) 
 

 

W
al

l H
ei

gh
t (

ft
) 

10 

42 Low Sand 5 ≤ N60 < 10 24.5  

42 Medium 
Sand 10 ≤ N60 < 20 18.0  

42 High Sand N60 ≥ 20 13.0  

12 

42 Low Sand 5 ≤ N60 < 10 27.5  

42 Medium 
Sand 10 ≤ N60 < 20 21.0  

42 High Sand N60 ≥ 20 15.0  

14 

42 Low Sand 5 ≤ N60 < 10 30.5  

42 Medium 
Sand 10 ≤ N60 < 20 23.0  

42 High Sand N60 ≥ 20 17.0  

16 

42 Low Sand 5 ≤ N60 < 10 34.0  

42 Medium 
Sand 10 ≤ N60 < 20 25.0  

42 High Sand N60 ≥ 20 18.5  

18 

42 Low Sand 5 ≤ N60 < 10 37.0  

42 Medium 
Sand 10 ≤ N60 < 20 27.5  

42 High Sand N60 ≥ 20 20.5  

20 

42 Low Sand 5 ≤ N60 < 10 *Site Specific  

42 Medium 
Sand 10 ≤ N60 < 20 30.0  

42 High Sand N60 ≥ 20 22.0  

   Notes:              

* Site Specific Design is required for scenarios where soil type or stratigraphy differs from standard soil 
categories shown or foundation depth exceeds 40ft based assumptions provided in Appendix A - Drilled 
Shaft Tables of the Noise Barrier Wall Design Guidance 
  

 

 
 

Shaft diameters shown assume permanent casing or temporary casing-left in place is included. 
  

 

The table above is based on ground slopes from level 3(H):1(V). Ground slopes steeper than 3(H):1(V) 
will require site specific design. 
  

 

Foundation depth shown in table assumed to extend below top of shaft.  
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Cohesive Soil Foundation Depth Table 

Post Spacing = 
20ft 

Shaft Diameter 
(in) Soil Type 

Soil Condition 
Foundation Depth 

(ft) Su                         
(psf)  

 

W
al

l H
ei

gh
t (

ft)
 

10 

42 Low Clay  500 ≤ Su < 1000 *Site Specific  

42 Medium Clay 1000 ≤ Su < 
2000 21.5  

42 High Clay Su ≥ 2000 11.5  

12 

42 Low Clay  500 ≤ Su < 1000 *Site Specific  

42 Medium Clay 1000 ≤ Su < 
2000 25.5  

42 High Clay Su ≥ 2000 13.0  

14 

42 Low Clay  500 ≤ Su < 1000 *Site Specific  

42 Medium Clay 1000 ≤ Su < 
2000 29.5  

42 High Clay Su ≥ 2000 15.0  

16 

42 Low Clay  500 ≤ Su < 1000 *Site Specific  

42 Medium Clay 1000 ≤ Su < 
2000 33.5  

42 High Clay Su ≥ 2000 17.0  

18 

42 Low Clay  500 ≤ Su < 1000 *Site Specific  

42 Medium Clay 1000 ≤ Su < 
2000 37.5  

42 High Clay Su ≥ 2000 19.0  

20 

42 Low Clay  500 ≤ Su < 1000 *Site Specific  

42 Medium Clay 1000 ≤ Su < 
2000 *Site Specific  

42 High Clay Su ≥ 2000 21.0  

   Notes:              

* Site Specific Design is required for scenarios where soil type or stratigraphy differs from standard soil 
categories shown or foundation depth exceeds 40ft based assumptions provided in Appendix A - Drilled 
Shaft Tables of the Noise Barrier Wall Design Guidance 
  

 

 
 

Shaft diameters shown assume permanent casing or temporary casing-left in place is included. 
  

 

The table above is based on ground slopes from level 3(H):1(V). Ground slopes steeper than 3(H):1(V) 
will require site specific design. 
  

 

Foundation depth shown in table assumed to extend below top of shaft. 
  

 

Top 5 feet of soil profile neglected for axial side resistance for clay soils per AASHTO section 10.8.3.5.1b   
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APPENDIX B – GUIDELINES FOR NOISE BARRIER WALL PLAN PREPARATION 
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PURPOSE AND APPLICATION

Errors and omissions can be reported to MDOT-Ancillary@Michigan.gov.

and typical section sheets.

See MDOT Guidelines for Plan Preparation for guidelines related to 

guidelines for sheet layout, text, dimensions, plan notes, etc.

See MDOT Guidelines for Bridge Plan Preparation for general plan 

Guidelines Sheet at the beginning of each section.

Boxed numbers refer to the plan guidelines located on the plan

practices supersede any sample plan sheet information.

provisions, design manuals or design standards, the standards and 

the design standards or practices of Michigan Department of Transportation 

plans from which they were taken.

plan sheets have been used to develop the sheets contained herein.

as a collection of individual sheet types. In many cases, copies of actual
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TYPICAL SECTIONS

access and maintenance.

4. Slopes no steeper than 3H:1V are preferred to facilitate 

construction related activities.

side of the CL of the noise barrier wall is required for 

3. Design plans should assume a minimum of 10'-0" on each

right-of-way line as the foundation installation will allow.

conditions are present, the wall may be placed as close to the 

control measures behind the wall. When none of these 

shaft foundations, drainage structures, or grading and erosion 

existing right-of-way line. This allows for installation of drilled 

2. The preferred location of the wall centerline is 3'-0" from the 

Section 1.03.02.

this is not feasible provide protection as described in

1. Place noise barrier walls outside of the clear zone. When 
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3.01 

INTRODUCTION 

This guidance text addresses procedures 
involved in the design and plan preparation of 
overhead sign structures on the 
interstate/freeway, arterial, collector, and local 
road system governed by the Michigan 
Department of Transportation (MDOT). It 
includes cantilever and truss supported signs 
and bridge-mounted signs. 
 
A major portion of this text is devoted to 
structure type design and placement 
considerations. Other sections provide 
guidance on foundation types and fabrication 
process. In general, the Overhead Sign 
Structures Design Guidelines is intended to be 
a single source reference for the MDOT Design 
Engineers and consultants responsible for 
incorporating overhead sign structures on 
highway design projects. 
 
The design of overhead sign structures in 
Michigan is based on the MDOT Standard 
Specifications for Construction and 
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. 
 
As procedures and guidelines change, the 
Overhead Sign Structures Design Guidelines 
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.  

3.01.01 

References 

A. Standard Specifications for 
Construction (SSC), MDOT 

B. Sign Support Standard Plans and 
Special Details, MDOT 

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

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

 
E. Guidelines for Signing on State 

Trunkline Highways, MDOT 
 
F. Road Design Manual, MDOT 
 
G. Geotechnical Manual, MDOT 
 
H. Bridge Design Manual, MDOT 
 
I. Traffic Sign Design, Placement, and 

Application Guidelines, MDOT 
 
J. Real Estate Procedure Manual, MDOT 

3.01.02 

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 

BOBS ...........................Bureau of Bridges and 
Structures (MDOT) 

DMS .............................Dynamic Message 
Sign 
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FHWA .......................... Federal Highway 
Administration 

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

MASH .......................... Manual for Assessing 
Safety Hardware 

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

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

PPDM .......................... Preconstruction 
Process 
Documentation Manual 

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

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

Cantilever - A cantilever structure consists of 
a rigid structural element extending above the 
roadway supported only at one end. 

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). 

Ground Mounted - Supported directly on 
foundations extending into the soil (not 
mounted on a bridge, retaining wall or other 
type of structure). 

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 
of the footprint of the roadway. 

Truss - A truss structure consists of a rigid 
structural element spanning across the 
roadway with supporting columns at both ends. 

Bridge-Mounted – Supported by brackets 
directly mounted to the sides of grade 
separated highway bridges over the underpass 
roadway. 
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3.02 

OVERHEAD SIGN STRUCTURE SITE 
PLANNING 

Site planning of overhead sign structures must 
follow and account for specifications outlined in 
the MDOT Road Design Manual, MMUTCD, 
MDOT Guidelines for Signing on State 
Trunkline Highways, and the MDOT Traffic 
Sign Design, Placement, and Application 
Guidelines.  

Specifications for the design and construction 
of structural supports for signs have been 
standardized by AASHTO. Bridges in sufficient 
condition often serve as the support structure 
for overhead signs. In some cases, they may 
be the only practical location that will provide 
adequate sight distance. Use bridge structures 
as sign supports to eliminate the need for 
additional sign supports and foundations along 
the roadside. The designer must conduct a 
field review with the MDOT Signing Unit and 
the Region Bridge Engineer to evaluate the 
selection and use of bridge-mounted signing. 
Refer to Section 3.04.02 for details regarding 
bridge-mounted signs. 

Determine if roadside signs will serve traffic 
needs before considering the use of overhead 
signs. Clear zone guidelines must be 
considered when evaluating the need for 
overhead signing. Factors justifying the 
installation of overhead signs are given in 
Section 3.02.03. 

3.02.01 

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 the 
structures and roadway, 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 3600 – Utilities/Railroad before survey 
takes place so that consistent and thorough 
survey can be prescribed. 

3.02.02 

Overhead Sign Use Cases 

Use overhead sign structures to support guide 
signs on freeways and expressways 
depending on traffic control needs, the size of 
sign required, roadway location, and many 
other considerations. Refer to the MMUTCD for 
a list of conditions that require an overhead 
sign.  

The principal applications for overhead sign 
structures are on multilane heavily traveled 
highways. Place signs directly over the travel 
lanes to which they apply to assist in increasing 
communications with the driver. Use overhead 
signs on freeways, at locations where some 
degree of lane use control is desirable, and at 
locations where space is not available on the 
roadside. Before placing a W-series post-
mounted sign in an overhead position, consider 
the upstream configuration of signing and a 
ground mounted placement. If ground 
mounting of the W-series cannot be done at an 
upstream location, please contact the MDOT 
Signing Unit. 

A. General Use Cases: 

 
1. Where the message is applicable to a 

particular lane(s) over which the sign is 
placed and where lane use can be 
made significantly more effective. 

 
2. Where traffic or roadway conditions are 

such that an overhead mounting is 
necessary for adequate visibility (e.g., 
vertical or horizontal curvature, closely 
spaced interchanges, three or more 
through lanes in one direction etc.). 
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3. At, or just in advance of, a divergence 

from a heavily traveled roadway (e.g., 
at a ramp exit where the roadway 
becomes wider, and a sign on the right 
side is usually not in the line of sight for 
the driver). 

 
4. Where there is no space for signs at the 

side of the roadway (e.g., where 
narrow right-of-way does not provide 
adequate width for a sign installation). 

 
5. Where ground-mounted placement 

would create an undue roadside 
hazard. 

 
6. Where, because of hazardous 

conditions, particularly effective 
guidance is needed for the unfamiliar 
driver. 

3.02.03 

Overhead Sign Considerations and 
Requirements 

The following sections describe situations to 
consider  overhead signs and cases where 
their use is required. Subsequent sections 
outline which types of overhead signs to use. 

A. Considerations 

The operational requirements of our present 
highway system are such that overhead signs 
will have value at many locations. The factors 
justifying the erection of overhead sign displays 
are not definable in specific numerical terms, 
but the following conditions may be 
considered: 

1. Exit only lanes 

2. Left exit ramps 

3. Traffic volume at or near capacity 

4. Complex interchange design (double 
exits) 

5. Three or more lanes in each direction 

6. Restricted sight distance (ramp 
deceleration lanes located over crest 
vertical curves) 

7. Closely spaced interchanges 

8. Multi-lane exits 

9. Large percentage of trucks 

10. Street lighting background 

11. High speed traffic 

12. Consistency of sign message location 
through a series of interchanges 

13. Insufficient space for ground mounted 
signs 

14. Junction of an Interstate route with 
another freeway (lane assignments) 

15. Deficient Bridges (see MDOT Highway 
Bridge Safety website) for bridge-
mounted signs. 

B. Requirements 

Other than what is a standard in the MMUTCD, 
the existence of any one or more of the factors 
does not automatically justify the use of 
overhead signs. Some of the factors listed 
above can be made less critical by close 
coordination between design and operation. 
 
Overhead signing is required per the MMUTCD 
for the following situations/sign types: 
 

1. Overhead Arrow per Lane or 
Diagrammatic Guide Signs at Major 
Interchanges 
 

2. Pull Through Signs 
 

3. Interchange Lane Drops 

4. Interchange Sequence Signs in the 
Median 
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5. Freeway to Freeway – 1 Mile Advance 

and at theoretical gore 
 

6. Cloverleaf – At theoretical gore for first 
exit ramp and Advance Guide sign for 
second ramp 

 
If a Region/TSC Traffic and Safety 
Representative desires to pursue overhead 
signing for a specific location(s), conduct a joint 
field investigation with MDOT Signing Unit 
and Region/TSC personnel to determine final 
signing requirements. 

3.02.04 

Design Considerations  

If it has been determined that an overhead sign 
installation is required, then criteria for 
overhead sign structure selection may include 
cost, sign layout, roadway characteristics, site-
specific factors, and more. 

Most bridge-mounted sign connections are 
significantly lower in cost than standalone 
overhead sign structures. Design and 
placement of a truss or cantilever in front of a 
bridge structure is least desirable but are 
options based on deficient bridge conditions. 

The size and number of guide signs are the 
principal factors that determine the type of 
overhead sign structures to choose from. The 
following is a list of common structures for 
consideration based on in-depth field review 
and location availability: 

A. Truss 

Used for more than one sign per location. Use 
Type E (Type C and D are for maintenance 
use only, not permitted in new projects).  

B. Bridge-Mounted 

Used if there is a suitable structure available in 
approximate location for sign replacement. See 
Section 3.04.02 for information on bridge-
mounted sign structures.  

C. Cantilever  

Used when previous alternatives are cost 
prohibitive (trusses) or are not applicable. Use 
Type E, (Type J for special conditions, ex. poor 
soil conditions, if multiple signs needed, but 
truss is not possible, or other adverse 
conditions). 

3.02.05 

Aesthetics  

In order to limit confusion for roadway users, 
signage is specifically designed for simplicity 
and uniformity, as outlined in the MMUTCD 
and the MDOT Guidelines for Signing on 
State Trunkline Highways. No coatings or 
painting of sign structures, except for hot dip 
galvanizing, are allowed. Refer to MDOT 
Standard Specifications of Construction to 
determine allowed sign support material and 
MDOT Sign Support Standard Plans and 
Special Details to determine the appropriate 
sign structure design.  

3.02.06 

Appurtenances 

A. Signs 

Refer to the current MDOT Sign Support 
Standard Plan SIGN-700-Series for 
connection details. 

B. Dynamic Message Signs 

Consider the attachment of small dynamic 
message signs to overhead sign structures for 
specific purposes such as flex lane 
assignments. Typically, the standard Truss, 
Type E trusses are used for this purpose. The 
designer must consult with the MDOT Signing 
Unit to determine the appropriate support for 
these signs. Minor sign attachment 
modifications and additional electrical 
requirements will be necessary. Refer to 
Chapter 6 of these guidelines for information 
regarding design of dynamic message sign 
structures. 
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C. Others 

Although not common practice, several 
additional appurtenances may be added to 
sign structures such as cameras, sensors, and 
radios. Any appurtenances not shown on the 
MDOT Standard Plans and MDOT Special 
Details have not been accounted for in design. 
The designer must submit structural 
calculations sealed by a Professional Engineer 
who is licensed in the State of Michigan 
addressing the extra weight and effective 
projected area of the appurtenances.  
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3.03 

OVERHEAD SIGN STRUCTURE 
PLACEMENT 

3.03.01 

Placement 

The placement and clearance of sign 
structures must follow what is outlined in the 
MMUTCD. If the placement requires 
attachment to an existing structure, the 
feasibility of this placement must be discussed 
with the MDOT Ancillary Structures 
Program, the MDOT Signing Unit, and MDOT 
BOBS if attaching to a bridge. Special 
permission must be obtained for any 
deviations. 

3.03.02 

Clear Zone 

It is desirable to place structures outside of the 
clear zone if possible, however this is typically 
not feasible for overhead sign structures. Install 
protective measures such as barrier or 
guardrail when placing overhead sign 
structures within the clear zone. Refer to 
Chapter 7 of the MDOT Road Design Manual 
for current clear zone criteria and more 
information regarding barrier and guardrail 
placement.  

Coordinate with MDOT on the future changes 
in the clear zone for highway expansion before 
finalizing sign structure placement.  

3.03.03 

Utility Coordination 

Compile existing utility information as part of 
the base plan phase. Avoid utility impacts when 
possible. If signing work will impact site utilities, 
additional coordination with utility owners will 
be needed. 

Include notes in the design plans to emphasize 
the contractor’s responsibility to locate utilities 
and provide the preferred clearances of the 
utility owner prior to construction. 

3.03.04 

Right-of-Way Coordination 

Place overhead sign 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.  
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3.04 

STRUCTURAL DESIGN 

Early in the design process, determine if any 
deviation from the MDOT Standard Plans and 
MDOT Special Details may be necessary. The 
current cantilever and truss support structures 
are designed in accordance with AASHTO 
LRFDLTS for infinite fatigue life and any 
modifications must meet these requirements. 
Any modifications must be approved by the 
MDOT Signing Unit and MDOT Ancillary 
Structures Program. This includes any new 
structures as well as any modifications to 
existing structures.  

3.04.01 

Foundation Types 

Review historic structure borings before new 
borings are obtained. New soil borings must be 
obtained in accordance with the requirements 
in the MDOT Geotechnical Manual. 

A. Drilled Shafts 

Drilled shafts serve as the standard foundation 
type for overhead sign structures. Standard 
designs are provided in the MDOT Standard 
Plans and MDOT Special Details. 

B. Spread Footings 

Spread footings may be used when utility 
conflicts exist or when other site considerations 
may dictate. The designer must coordinate with 
the MDOT Signing Unit. 

3.04.02 

Bridge-Mounted Sign Structures 

A field review is required for all bridge-mounted 
signs and the designer must coordinate with 
the MDOT Signing Unit, the MDOT Region 
Bridge Engineer, and MDOT BOBS. 

 

Use bridge-mounted signs if there is a suitable 
structure available in approximate location for 
sign replacement. The primary selection factor 
is the beam type and material. The following 
bridge beams call for specific bridge sign 
connection types for upgrades (see Appendix 
A – MDOT Bridge Sign Connection Cheat 
Sheet). 

A. Beams- Steel 

1. SIGN-800-Series (Type B)  
 

2. SIGN-820-Series (Types F & G)  
 

3. SIGN-830-Series (Types H, I & J) 

B. Beams- Concrete 

1. SIGN-800-Series (Types A1 & A2)  
 

2. SIGN-810-Series (Types C, D, &E) 
 

3. SIGN-850-Series (Types K, L & M)  
 

4. SIGN-870-Series (Types O, P & Q)  
 

5. SIGN-880-Series (Types R, S & T)  
 

6. SIGN-890-Series (Types U, V & W) 

The principal design application for the bridge 
sign connections listed above is to replace the 
existing supports to accommodate larger signs, 
based on the new sign sizes. Newly built 
bridges with beams greater than 36 inches are 
excellent structures for considering new-style 
bridge sign connections. 

Existing steel beam bridges with bridge sign 
connections must be carefully inspected for 
maintenance replacement. Ideally, the beam 
has been determined sufficient to receive a 
new set of bolt holes to replace the existing 
bridge sign connection. In some cases, a new 
set of bolt holes is not desirable per MDOT 
policy specifically for railroad and pedestrian 
structures. Replace the existing bridge sign 
connections on these structures utilizing 
existing bolt holes.  
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The following bridge sign connections are for 
Maintenance purposes only: 

C. 4-Bolt Pattern 

1. SIGN-821-Series (Types C & D)  
 

2. SIGN-831-Series (Types E & F) 

D. 6-Bolt Pattern 

1. SIGN-898-Series (Types C & D)  
 

2. SIGN-899-Series (Types E & F) 

Existing Concrete beam bridges with bridge 
sign connections must be carefully inspected. 
Non-standard concrete bridge sign 
connections must be replaced with the current 
design standards, which utilizes concrete 
railings and fascia in good condition. Where a 
concrete bridge is being considered for a 
bridge sign connection, the concrete surface 
must be free of defects, deformation, missing 
chunks or other undesirable characteristics. In 
some circumstances, the existing bridge sign 
connection may be retained. The use of 
existing concrete holes is not permitted. 

E. Re-Use of Steel Bridge Beam 
Connections  

Where there is a need to reuse the bolt holes 
from a bridge mounted sign in a steel bridge 
girder, use the AASHTO LRFDLTS compliant 
standards, SIGN-820-Series and SIGN-830-
Series in select cases with some 
modifications. The modifications have been 
published as SIGN-825-Series and SIGN-835-
Series  

The designer must first verify that the capacity 
of the existing beam is sufficient to support the 
new sign. Consult with the MDOT Signing 
Unit, the MDOT Ancillary Structures 
Program, and MDOT BOBS in these cases. 
Where applicable, use the following standards 
to reuse bridge girder bolt holes with AASHTO 
LRFDLTS compliant standards. 

 

1. For reuse of bolt holes from SIGN-820-
Series, use SIGN-825-Series. 

2. For reuse of bolt holes from SIGN-830-
Series, use SIGN-835-Series. 

3.04.03 

Salvaging Existing Sign Structures and 
Foundations 

Evaluate overhead sign supports and 
foundations for salvaging and re-use if certain 
conditions are met. Typically, this involves 
evaluation of existing condition, age, structure 
type, foundation type, specific details, and 
more.  

Due to cost, reuse Truss, Type E, and 
Cantilever, Type J, structures whenever 
possible. If no re-use is possible, evaluate 
salvaging for maintenance purposes. 

Strongly consider the reuse of foundations 
when part of a road project.  

The Engineer must coordinate salvaging and 
reuse of any overhead sign structure or 
foundation with the MDOT Signing Unit and 
MDOT Ancillary Structures Program.  

3.04.04 

Overhead Sign Structures Mounted to 
Other Structures 

A unique design is required when mounting 
overhead signs to retaining walls, noise 
barriers, or bridges. Consult with the MDOT 
Signing Unit, the MDOT Ancillary Structures 
Program, and MDOT BOBS in these cases. In 
addition, when truss foundations are mounted 
to walls, barriers, and bridges, consideration 
must be given to the potential differential 
movement of the two foundations. Mounting a 
truss with foundations attached to two separate 
bridges is not permitted. 
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3.05 

FABRICATION 

3.05.01 

Shop Drawing Review Process 
 
MDOT’s Shop Drawing Review Process must 
be followed when the Engineer receives shop 
drawings from a fabricator. This ensures that 
responsibilities have been properly 
coordinated and consistency is provided 
between all parties performing the reviews.  
 
3.05.02 

Fabrication Schedule 

The fabrication of overhead sign structures is 
completed off-site at numerous facilities. 
Acquisition of materials and fabrication may 
take six months or more from award to on-site 
delivery. Consult with the MDOT Signing Unit 
and the MDOT Structural Fabrication Unit for 
questions regarding schedules and progress 
clauses. 
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APPENDIX A – MDOT BRIDGE SIGN CONNECTION CHEAT SHEET  

 

  Pay Item Description Standard Width Height Angle # of Columns Comments Connection Surface 

 8100020 Bridge Sign Connection, Bolt Replacement        

Co
nc

re
te

 S
ur

fa
ce

 

8100031 Bridge Sign Connection, Conc, Type A1 800 6 - 12 0 - 2.5 0 - 40 n/a   Deck Fascia 

8100032 Bridge Sign Connection, Conc, Type A2 800 6 - 12 0 - 2.5 0 - 40 n/a   
T-Beams or Conc 

Barriers 

8100033 Bridge Sign Connection, Conc, Type C 810 0 - 22 0 - 20 0 - 40 2 Columns   
Prestressed Conc I-

beam 

8100034 Bridge Sign Connection, Conc, Type D 810 0 - 40 0 - 20 0 - 40 3 Columns   
Prestressed Conc I-

beam 

8100035 Bridge Sign Connection, Conc, Type E 810 0 - 40 0 - 20 0 - 40 4 Columns   
Prestressed Conc I-

beam 
8100037 Bridge Sign Connection, Conc, Type K 850 0 - 22 0 - 20 0 - 40 2 Columns Area<190 Conc T-beam 
8100038 Bridge Sign Connection, Conc, Type L 850 0 - 40 0 - 20 0 - 40 3 Columns Area<300 Conc T-beam 
8100039 Bridge Sign Connection, Conc, Type M 850 0 - 40 0 - 20 0 - 40 4 Columns Area<370 Conc T-beam 
8100040 Bridge Sign Connection, Conc, Type O 870 0 - 22 0 - 10 0 - 40 2 Columns Area<200 Prestressed I-beam 
8100041 Bridge Sign Connection, Conc, Type P 870 0 - 40 0 - 10 0 - 40 3 Columns Area<300 Prestressed I-beam 
8100042 Bridge Sign Connection, Conc, Type Q 870 0 - 40 0 - 10 0 - 40 4 Columns Area<380 Prestressed I-beam 

8100043 Bridge Sign Connection, Conc, Type R 880 0 - 22 0 - 10 0 - 40 2 Columns Area<200 
Side by Side Box 

Beam 

8100044 Bridge Sign Connection, Conc, Type S 880 0 - 40 0 - 10 0 - 40 3 Columns Area<340 
Side by Side Box 

Beam 

8100045 Bridge Sign Connection, Conc, Type T 880 0 - 40 0 - 10 0 - 40 4 Columns Area<380 
Side by Side Box 

Beam 
8100046 Bridge Sign Connection, Conc, Type U 890 0 - 22 0 - 10 0 - 40 2 Columns Area<200 Spread Box Beam 
8100047 Bridge Sign Connection, Conc, Type V 890 0 - 40 0 - 10 0 - 40 3 Columns Area<300 Spread Box Beam 
8100048 Bridge Sign Connection, Conc, Type W 890 0 - 40 0 - 10 0 - 40 4 Columns Area<380 Spread Box Beam 

St
ee

l S
ur

fa
ce

 

8100061 Bridge Sign Connection, Steel, Type B 800 6 - 12 0 - 2.5 0 n/a     

8100062 Bridge Sign Connection, Steel, Type C (old type) 821 0 - 22 0 - 20 0 2 Columns 4 bolts on 
top   

8100063 Bridge Sign Connection, Steel, Type D (old type) 821 0 - 40 0 - 20 0 3 Columns 4 bolts on 
top   

8100062 Bridge Sign Connection, Steel, Type C (old type) 898 0 - 22 0 - 20 0 2 Columns 6 bolts on 
top   

8100063 Bridge Sign Connection, Steel, Type D (old type) 898 0 - 40 0 - 20 0 3 Columns 6 bolts on 
top   

8100064 Bridge Sign Connection, Steel, Type E (old type) 831 0 - 22 0 - 20 5 - 40 2 Columns 4 bolts on 
top   

8100065 Bridge Sign Connection, Steel, Type F (old type) 831 0 - 40 0 - 20 5 - 40 3 Columns 4 bolts on 
top   

8100064 Bridge Sign Connection, Steel, Type E (old type) 899 0 - 22 0 - 20 5 - 40 2 Columns 6 bolts on 
top   

8100065 Bridge Sign Connection, Steel, Type F (old type) 899 0 - 40 0 - 20 5 - 40 3 Columns 6 bolts on 
top   

12SPB10(H) Bridge Sign Connection, Steel, Modified, Type F 820 0 - 22 0 - 20 0 - 40 2 Columns New Type F Web less than 36" 
8100326 Bridge Sign Connection, Steel, Type G 820 0 - 40 0 - 20 0 - 40 3 Columns   Web less than 36" 

8100327 Bridge Sign Connection, Steel, Type H 830 0 - 22 0 - 20 0 - 40 2 Columns   Web greater than 
36" 

8100328 Bridge Sign Connection, Steel, Type I 830 0 - 40 0 - 20 0 - 40 3 Columns   Web greater than 
36" 

8100329 Bridge Sign Connection, Steel, Type J 830 0 - 40 0 - 20 0 - 40 4 Columns   Web greater than 
36" 

Re
m

ov
al

s 

8100015 Bridge Sign Connection, Type A, Rem     n/a   
8100016 Bridge Sign Connection, Type B, Rem     n/a  Steel Web 

Connection 
8100017 Bridge Sign Connection, Type C, Rem    0 2 Columns   
8100018 Bridge Sign Connection, Type D, Rem    0 3 Columns   
8100019 Bridge Sign Connection, Type E, Rem    5 - 40 2 Columns   
8100020 Bridge Sign Connection, Type F, Rem    5 - 40 3 Columns   

 

 

    

4 Columns Pay for 
with 2 Type 
C or Type E 
Removals 
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4.01 

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 

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 

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 

AISC  ...........................American Institute for 
Steel Construction 
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FHWA  ......................... Federal Highway 
Administration 

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

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

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

MRI  ............................. Mean Recurrence 
Interval 

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

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

ROWPRO  ................... Right-of-Way Parcel 
Overlay 

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 
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. 
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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. 

  



MICHIGAN TRAFFIC SIGNAL STRUCTURES 
DESIGN GUIDELINES 

 

 
 

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; 

  



MICHIGAN TRAFFIC SIGNAL STRUCTURES 
DESIGN GUIDELINES 

 

 
 

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. 

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 raffic 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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PCarr
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Appendix E – Traffic Signal Mast Arm Pole Foundation Design Table 

SIG-DESIGN-284 
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PCarr
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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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6.01 

INTRODUCTION 

This guidance text addresses procedures 
involved in the design and plan preparation of 
intelligent transportation systems (ITS) 
structures including spun concrete poles, 
dynamic message sign (DMS) structures, 
environmental sensor station (ESS) towers, 
and communications towers on 
interstate/freeway, arterial, collector, and local 
road systems 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 ITS projects. In 
general, the ITS Structures Design Guidelines 
is intended to be a single source reference for 
the MDOT design engineers and consultants 
assigned the responsibility of producing spun 
concrete pole, DMS structure, ESS Tower, or 
communications tower plans. 

The design of ITS 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 ITS 
device selection or design. For ITS device 
selection and design, reference the MDOT ITS 
Project Guidelines.  

As procedures and guidelines change, the ITS 
Structures Design Guidelines 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.  

6.01.01 

References 

A. ITS Project Guidelines, MDOT 

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. Road Design Manual, MDOT 

J. Real Estate Procedure Manual, MDOT 

K. Scoping Manual, MDOT 

L. ITS Standards and Special Details, 
MDOT 

6.01.02 

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 

FAA  .............................Federal Aviation 
Administration 
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ITS  .............................. Intelligent 
Transportation 
Systems 

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

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

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

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

Appurtenance – A miscellaneous device or 
attachment mounted to a structure that can 
include signs, antennae, 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. 

Communications Tower – A lattice tower 
structure that supports ITS infrastructure and 
communication antennae.  

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

Dynamic Message Sign (DMS) – 
Programmable electronic signs that are located 
along highways and provide real-time 
information to drivers. 

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

Environmental Sensor Station (ESS) – a 
location along the roadway to host multiple 
sensors to detect various conditions, such as 
atmospheric, ground, hydraulic, and other 
environmental factors. 

Gantry – A cantilever or truss overhead sign 
structure that is used to support a small 
dynamic message sign, typically for lane 
control purposes.  

Light Pole – A steel or aluminum light standard 
shaft on a frangible or non-frangible base 
mounted to a concrete foundation with anchor 
bolts that often supports a light standard arm. 

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 ROW outside 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 structure. 

Spun Concrete Pole – A high mast 
prestressed precast concrete pole used to 
support ITS infrastructure such as cameras 
and radar detectors. 

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.   

Walkway – Horizontal steel structures with 
grating and supporting frame that provide 
walkable access to the DMS and supporting 
structure. 
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6.02 

ITS STRUCTURES SITE PLANNING 

Site planning of ITS structures must follow and 
account for specifications outlined in the MDOT 
Road Design Manual and MDOT ITS Project 
Guidelines.  Coordinate site planning with 
MDOT’s ITS Program Office. 

6.02.01 

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 and review the 
tasks outlined in Section 5.1 – Special Tasks 
for Intelligent Transportation Systems. 
Furthermore, the Engineer must adhere to the 
scoping guidelines in the MDOT Scoping 
Manual and review Section 3.7 – Intelligent 
Transportation Systems. 

Proper survey, specifically those related to 
ROW, utilities, sidewalks (if present), existing 
structures, and existing roadway 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 so that 
consistent and thorough survey can be 
prescribed.  

6.02.02 

ITS Structure Types and Selection 

Various structure types exist throughout 
Michigan for ITS applications. The following 
sections provide brief information on these 
structure types and their purpose.  

A. DMS Structures 

DMS support structures consist of a single 
vertical support with horizontal arms supporting 
electronic signs and access walkways. 
Additional arms may be mounted to the DMS 
structure to support various ITS devices.  DMS 
support structures are galvanized steel 
structures mounted on a concrete foundation 
with anchor bolts. The DMS structure can be 
left-handed, right-handed, or double-sided to 
ensure proper viewing from the traveling 
public.  

B. Spun Concrete Poles 

Spun concrete poles are high mast prestressed 
precast concrete poles embedded in a 
concrete foundation and typically reach 85 feet 
in height. Spun concrete poles are often 
required to mount closed-circuit television 
(CCTV) cameras at the desired viewing angle 
and may support other ITS devices. 

C. ESS Towers 

An ESS Tower is a single vertical support of 
built-up steel or aluminum members supported 
on a concrete foundation with anchor bolts. 
Some towers are a combination of steel and 
aluminum members. They are three or four leg 
lattice structures and jointed to allow the 
structure to be lowered for maintenance. They 
support a variety of sensor attachments.  

D. Others 

Additional structures utilized for ITS 
infrastructure are discussed below: 

1. Strain Pole – ITS devices are often mounted 
on strain poles at intersections. Refer to 
Chapter 4 for details on steel strain pole 
structures.  

2. Gantry – The gantry is an overhead sign 
support structure that can have lane control 
signs (LCS) and small DMS mounted to it. 
Gantries are most often used for lane control 
purposes.  
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The design of overhead cantilever and truss 
sign support structures are discussed in 
Chapter 3.  

3. Light Poles – ITS devices may be mounted 
on light standard shafts mounted on a concrete 
foundation with anchor bolts. Refer to Chapter 
5 for more details regarding light poles. 

4. Communications Towers – Communications 
towers support ITS infrastructure and 
communication antennae. The tower structure 
consists of three main vertical supports, each 
mounted on a separate concrete foundation, 
that combine into a single vertical lattice 
member at higher elevations.  

6.02.03 

Right-of-Way Coordination 

Place ITS 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.  

6.02.04 

Appurtenances 

Multiple ITS devices and other appurtenances 
can be added to ITS structures including, but 
not limited to, cameras, sensors, antennae, 
lightning protection, and ITS cabinets. A 
multitude of devices may be mounted to a 
single ITS structure. Consider all of these 
during design.  
DMS structures have specially designed 
mounting arms to hold multiple ITS device 

additions to the main structure, as shown in 
special detail ITS-034-Series.  

A. Cameras 

Cameras are a common attachment to various 
types of ITS structures. The structure type 
used to support the camera is chosen 
depending on the intended use of the device 
and the available infrastructure in the area.  

B. Sensors 

Integral to the ITS network are sensors that 
collect various information on traffic and 
environmental factors. Many types of ITS 
sensors may be desired at a point along the 
roadway. The type of sensor will determine 
which ITS structures are available to support 
the necessary device.  

C. ITS Cabinets 

ITS cabinets may be pole-mounted or ground-
mounted depending on the type of structure. 
Mount ITS cabinets to spun concrete poles and 
steel strain poles as shown in special detail 
ITS-063-Series. For DMS structures and ESS 
towers, the ITS cabinet is ground mounted as 
shown in special detail ITS-062-Series. 
 
6.02.05 

Construction Access 

Show temporary access limits clearly on the 
design plans for work outside of the ROW. For 
further details on ROW coordination, see 
Section 06.02.03.  

Trim vegetation if it interferes with construction 
access. Consider overhead utility lines that 
may impact ITS structure installation. Consider 
both lifting and setting the structure when 
defining construction stages. A 10-foot 
clearance is required throughout the entire 
installation process per MiOSHA’s standards 
for construction safety and health and may 
impact pole sizing.  
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Review the FAA pre-screening tool for 
Obstruction Evaluation/Airport Airspace 
Analysis to determine if the proposed 
construction or alteration requires notice to the 
FAA. 

6.02.06 

Inspection and Maintenance Access 

Provide access for safe inspection and 
maintenance of the ITS structures. Do not 
place on steep slopes or in drainage ditches, 
and any lowering devices or walkways must be 
easily accessible. Ensure that vehicles have 
access to the site and a safe pull-off location is 
available. Consider whether an access drive or 
culvert should be constructed to traverse an 
existing ditch and allow for maintenance 
vehicles to reach the structure. MDOT’s 
Ancillary Structures Program manages the 
inspection of these assets as outlined in the 
MiASIM.  
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6.03 

ITS STRUCTURE PLACEMENT 

Refer to Chapter 3 of the MDOT ITS Project 
Guidelines for considerations regarding the 
placement of ITS infrastructure and project 
location coordination.  
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6.04 

STRUCTURAL DESIGN 

Typically, a site-specific design is not required 
if the Engineer uses the existing special details 
from MDOT’s ITS Special Details website. 
Verify the design of ITS structures meet all 
criteria outlined in the existing ITS special 
details presented in ITS-030, ITS-031, ITS-
032, ITS-033, ITS-052, ITS-053, and ITS-054-
Series. Any modifications to existing special 
details require review and approval from 
MDOT’s ITS Program Office.  

6.04.01 

Foundations 

The Engineer must use foundation details ITS-
032-Series for DMS Sign Supports, ITS-033-
Series for Spun Concrete Poles, and ITS-053-
Series for ESS Towers. If the foundation 
design falls outside of these special details, 
refer to the following guidance. Review historic 
structure borings before new borings are 
obtained. If poor soils are shown, the Engineer 
must coordinate with MDOT’s Geotechnical 
Services Unit. Follow requirements outlined in 
the MDOT Geotechnical Manual for all 
preliminary foundation investigations and new 
soil borings obtained. The designer must verify 
that no underground geotechnical anomalies 
are present in conflict with the ancillary 
structure foundation.  

Drilled shafts serve as the standard foundation 
type for DMS structures and ESS towers. 
Follow all procedures outlined in Section 718 of 
MDOT’s Standard Specifications for 
Construction for casing installation for drilled 
shaft foundations.  

6.04.02 

Design Specifications and Special 
Provisions 

Design ITS structures according to the current 
edition of the AASHTO LRFDLTS. Reference 

the most up to date standards and special 
details on MDOT’s ITS Special Details 
website and FUSPs. 

6.04.03 

DMS Structures 

ITS special details ITS-030-Series and ITS-
031-Series for left-hand and right-hand sign 
placement, respectively, provide detailed 
design of DMS Support Structures. DMS 
structures use a drilled shaft foundation as 
outlined in special detail ITS-032-Series. The 
designer will need to determine an appropriate 
depth of the foundation depending on the soil 
borings. The height of the DMS vertical shaft is 
dependent on the vertical clearance of the sign.  

6.04.04 

Spun Concrete Poles 

Typical spun concrete poles are designed to 
reach a height of 85 feet above ground and 
support several ITS attachments, including a 
CCTV camera and an ITS cabinet. Special 
Detail ITS-033-Series details the design of 
spun concrete pole structures. Spun concrete 
poles are embedded in a concrete foundation.  

6.04.05 

ESS Towers 

Design ESS Towers according to ITS special 
detail ITS-052-Series. The drilled shaft 
foundation and conduit installation details are 
provided in special detail ITS-053-Series. All 
device attachments to the tower must be per 
the manufacturer specifications. 

6.04.06 

Other 

The design of other ITS support structures 
such as cantilever or truss supports, strain 
poles, and light poles is covered in Chapters 3, 
4, and 5, respectively.  
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6.05 

PLAN PREPARATION 

6.05.01 

Preliminary Plan Composition 

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

A.   Title Sheet 

B.   Project Information Sheet(s) 

C.  Legend Sheet(s) 

D. Vicinity Sheet(s)    

E.  Note Sheet(s) 

F. Survey Information Sheet(s) 

G.  ITS Sheet(s)* 

H. Special Details Sheet(s) 

*Use Appendix A – Guidelines for ITS Support 
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 ITS sheets 
must convey the location and communication 
path of the ITS infrastructure at a minimum. If 
multiple ITS structures are used, they must be 
called out in the plan view with locations of 
each type shown.  

6.05.02 

Final Plan Composition 

Use the following list and ordering of sheets for 
the final plan stage of ITS projects.  

This list assumes no major work aside from ITS 
infrastructure is included in the project: 

A.   Title Sheet 

B.   Project Information Sheet(s) 

C.  Legend Sheet(s) 

D.  Vicinity Sheet(s) 

E. Note Sheet(s)     

F. Miscellaneous Quantities Sheet(s) 

G. Survey Information Sheet(s) 

H. Construction Sheet(s) 

I. ITS Cross Section(s)* 

J. Communication Plan Sheet(s) 

K. ITS Detail Sheet(s)* 

L. Log of Borings Sheet(s) 

M. Special Details Sheet(s) 

*Use Appendix A – Guidelines for ITS Support 
Structures Plan Preparation as a reference for 
these sheets. See the MDOT Road Design 
Manual for guidance on all other sheets. 

6.05.03 

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, they must contact the 
MDOT Ancillary Structures Program to verify 
the proposed design. The MDOT ITS Program 
Office and Structural Fabrication Unit must 
also be contacted for approval. The design of 
these details must be analyzed if modifications 
will impact the structural capacity. 
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