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Design Guidance Preamble 

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

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

2. Perform services only in areas of their competence. 

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

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

5. Avoid deceptive acts. 

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

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

A. 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 
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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 

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. 
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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.   

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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Appendix A – Guidelines for ITS Structures Plan Preparation 
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