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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 that should 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
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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 
are 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. Long-term maintenance of the gap  
 

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
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required for it to function as a drainage path 
must be considered. 

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 CL of the noise barrier wall for construction 
related activities. Any temporary work outside 
the right-of-way requires a Consent and the 
Real Estate Services Section of the 
Development Services Division or Region Real 
Estate will determine just compensation for the 
Consent 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’s 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. When vegetation comes 
in contact with the permanent wall it should be 
removed. 
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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 
2ft or 4ft tall. Therefore, the height of the wall 
must be kept to 2ft increments.  

Minimize steps in the top of the wall. More 
infrequent but larger steps are preferred to 
many smaller steps. Do not stepthe 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.  

  



MICHIGAN NOISE BARRIER WALL 
DESIGN GUIDELINES 

 

 
 

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 and Bridge Design Manuals for 
guidance on all other sheets. 

2.05.04 

Structural Details 

Use the structural details provided in Appendix 
B – Guidelines for Noise Barrier Wall Plan 

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

DESCRIPTIONAUTH

             

             

                                        

                                        

DATENO.

                                        

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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