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Items to Consider When 

Scoping a Project 

Topic Page # 

Scoping to Appropriate Design Standards Polices and 

The Flexibility of Design Guidelines ....................................................... 6-3 

Additional Items to be Considered When Scoping All Projects ................ 6-7 

Chapter 

6 
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Maintenance Coordination .......................................................... 6-37 
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Special Provisions Requirements ................................................. 6-38 
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Access Management .................................................................... 6-38 
Operations & Mobility-Current MI Transportation Plan Goals ...... 6-39 
Other Funding Sources ................................................................ 6-40 
Safe Routes to School .................................................................. 6-42 
Elderly Mobility ............................................................................ 6-43 
Rumble Strips .............................................................................. 6-43 
Maintenance Crossovers ............................................................. 6-44 
Use of Consultants ...................................................................... 6-45 

Items that May Be Considered When Scoping Bridge Projects ................. 6-45 

Field Site Review .......................................................................... 6-46 
Determining Repair Options ........................................................ 6-51 
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Scoping To Appropriate Design Standards 

(3R, 4R & CPM), Polices and the Flexibility 

of Design Guidelines 
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Road 

 

 

 

 

 

 

 

 

 

 

 

 

Bridge    

 

 

 

 

 

Road 

 

 

 

 

 

 

 

Bridge 
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Gathering Information  

 

Where to find MDOT standards, 
guides, and policies 

 

 

How to determine project 
classification 
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Importance of Project Estimates 

Importance of Documenting Decisions 

How to apply standards for 
 non-3R/4R project packed with 

3R/4R projects 

 

 

 

When CPM minimum design 
requirements are applied 

 

 

Record project decisions  
and why they were made 
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Additional Items to be Considered When 

Scoping All Projects 

 

Template Criteria 

3R/4R Road Projects 

Road CPM Projects 

¾

The importance of using  
the correct funding template 

Criteria for 3R/4R 
  

 
 

Chapter 3, 
 MDOT Road Design Manual 

Criteria and treatment options  
for CPM projects 

 

 
 

CPM Program 
Guidelines 
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Traffic and Safety Projects 

Freeway Lighting Replacement, Noise Abatement, Carpool 

Parking Lot, Pump Station, and Intelligent Transportation 

Systems (ITS) 

Bridge Projects 

Work Zone Safety and Mobility  

How TOR (time of return)  
affects funding 

 

 

 

 

 

Information on how to reduce 
traffic congestion during 

construction 
 

 
 

MDOT online PDF 

http://www.michigan.gov/documents/mdot/MDOT_WorkZoneSafetyAndMobilityManual_233891_7.pdf
http://www.michigan.gov/documents/mdot/MDOT_WorkZoneSafetyAndMobilityManual_233891_7.pdf
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Performing a capacity analysis 
 

Performing a baseline crash 
analysis 

Assessing construction alternatives 
 
 

Creating/reviewing a TTCP 
(Temporary Traffic Control Plan) 

Determining whether a TMP 
(Transportation Management Plan) 

is needed 
 

 

 

 

 

Developing a TMP 
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Assessing mitigation needed to 
reduce traffic delay 

 
Mitigation techniques  

Chapter 5,  
MDOT Work Zone Safety  

& Mobility Manual 
   

SMPT 
 

 

 

 

CO3 
 

 

 

 

 

 

 

Coordination with the BTP/PPS 
 

 

 

 

 

 

Guidelines for cost review 
 

 

 

 

 

Alternatives for MOT 
 during construction 
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Design Survey 

 

 

 

 

 

 

 

 

Mitigation options 
 

 

 

 

 

 

Creating a PIP 
 

 
 

Public input needed 

Internal Traffic Control Plan 
 

 
 

Contractor plan needed 

Coordinate Project Needs with 
Land Surveyor 
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Design Exceptions 

.  

Design Exception Elements 
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Documenting Design Exceptions 

The Design Exception Approval Process 

 Scoping Report 
 & Details Worksheet 

DE Request Form FC 26  

 

Initial request and review 

Crash analysis and review  
 

Region and Lansing Geometrics 
Traffic & Safety Engineers 

 

 

Completion of DE  
using Form FC26 – 

Design Exception  
Requests and other data 

Ample time must  
be given for review 
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Possible Causes of DE Rejection 

 

Safety Review and Crash Analysis  

Highway Safety Considerations 

 

Additional information on the 
design exception process  

and FC26 form instructions 
 
 
 
 
 

 

Source of crash data 

 

 

 

 

TOR calculation needed 
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HMS analysis is an optional method to document the safety impacts 
of a design exception.  A predictive crash analysis can be completed 
to demonstrate the future safety impacts of the design exception 
itself (what will not be provided) as well as the impacts of the 
proposed countermeasures. 
 
For additional information or training on the HSM methods please 
contact the MDOT Safety Programs unit or visit 
http://www.highwaysafetymanual.org.  
 

Permanent Traffic Recorder  
As projects are selected, the locations of any existing Permanent 
Traffic Recorders (PTRs) should be identified.  If it is determined 
that there should be replacement of existing PTR(s) or new PTR 
locations within the proposed project limits, costs estimates for 
these should be included in the project estimates.  The decision for 
new PTR installation should be done after consultation with the 
Region and Lansing Planning Staff and the Commercial Vehicle 
Enforcement Plan within each Region.  Available funding for the 
proposed work should be discussed and identified during the 
project scoping, before moving forward to design.      

 
A map that details the PTR location, including control section and 
milepoint information, can be provided by each Region’s 
Development Staff and is also available on the Connect MDOT 
Intranet.  A link named Permanent Traffic Recorders is on the 
Transportation Planning main web page, displaying a map of the 
PTR information within each region.   
 
For bridge projects, a PTR may be found between bridge piers or 
near the slope.  At these locations, MDOT has loops and/or sensors 
usually within 20 to 100 feet of the structure.   

  

Traffic Count Request, Timing and Process  
(revised 7-18-2016) 
When traffic counts are required (for mobility analysis, pavement 
design, intersection signal warrants, turn lanes and etc) and/or 
requested, fill out the Traffic Analysis Request (TAR) form 
(Form#1730). 

 

Determining whether PTR will need 
to be replaced

Region and Lansing Planning Staf f

Seeing where PTRs are located

Requesting traffic counts

TAR Form 1730

http://www.highwaysafetymanual.org/Pages/default.aspx
http://mdotcf.state.mi.us/public/webforms/public/1730.pdf
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Federal Highway Administration Oversight 

Hydrology/Hydraulics 

Culverts 

Project Planning Section  

 
  
 
 

 TAR form information 
 

 

 

 

Importance of including FHWA 
oversight in the scoping package 

 

 
Oversight Matrix 

 
FHWA 
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Pump Stations 

Drainage 

Determining whether pump stations 
need upgrades or improvements 

 

 

 

Determining whether drainage 
issues are causing impacts 
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State and Federally Regulated Waterways 

County Drains 

 

 

 

 

Flood History 

Determining whether a permit is 
required 

 

 

 

 

 

Determining whether to coordinate 
is required 

 

 

 

 

 

Determining whether there is a 
history of flooding 
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Culvert Undermining 

 

Floodplains 

 

Storm Water Best Management Practices  

Cause of culvert undermining 
 

 

 

Identifying floodplains 
 

 
FEMA Maps 

Ensuring municipal ordinances are 
considered 

 

 

 

 

 

http://www.michigan.gov/stormwatermgt/0,1607,7-205--93182--,00.html
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Water contaminant concerns 

Reducing storm water pollution 
 

 
Storm Water Mgmt Plan 

Six measures to reduce storm water 
pollution 
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 Reconstruction, modification or creation of an enclosed 
drainage system requires $50,000 or 1% of project cost, 
whichever is greater. 

 
The Aquatic Resource Specialist (517-241-2311) and/or Storm Water 
Program Manager (517-335-2171) should be consulted on this 
issue. 
 

Utilities (Public and Private) 
Utility information is important to gather during the scoping process. 
This is true for both public and private utilities and is especially true for 
underground utilities.  Identifying municipal water and sanitary sewer 
lines that may need improvement within a similar timeframe as the 
proposed project will provide early opportunities to coordinate the 
municipal utility work with the MDOT project.  Early identification of 
potential utility relocations may be critical to the successful completion 
of the proposed project. Utility companies need adequate time to plan 
and finance utility relocations, particularly major relocations.  A list of 
potential utility companies and the contact information should be 
obtained from the TSC Utility Coordinator to facilitate the information 
gathering activities. 

 
ADA Compliance / MDOT Sidewalk Policy (revised 2-18-14 ) 
Accessibility (i.e. sidewalk ramps) is mandated by Act 8, P.A. of 
1973.  Federal mandates followed this State Law in conjunction with 
the Americans with Disabilities Act of 1990.  The United States 
Access Board published the Americans with Disabilities Act 
Accessibility Guidelines (ADAAG) in 1991 and subsequently 
extended its application to Public Rights of Way in 1994.  The 
Access Board later published the Public Rights of Way Accessibility 
Guidelines (PROWAG) to address issues specific to public rights of 
way.  See MDOT’s Sidewalk Policy and ADA Transition Plan to see 
what aspects should be considered.  On projects that are within 
local agency jurisdiction, coordination with the local agency’s ADA 
Transition Plan should also be done. 

Sidewalk Ramp Design 

The design of sidewalk ramps must follow Standard Plan R-28-
series.  There are limited acceptable exemptions for not 
constructing a sidewalk ramp on a road construction project, if a 
sidewalk meets an obvious crosswalk situation.  An "obvious 
crosswalk situation" would be at a street intersection, regardless of 
whether or not there are painted crosswalk lines or a traffic signal 
present.  Federal law requires that, where pedestrian routes exist, 
sidewalk ramp construction or sidewalk ramp upgrades be 
incorporated with new roadway construction projects as well as 
alteration / resurfacing projects beyond normal maintenance.  In 
addition, ADA compliance shall be reviewed for bus stops within the 

Coordinating with local authorities 
to replace watermain and sanitary 

sewer

Specs for sidewalk ramp design
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.

Warrants for Sidewalk Ramps and Sidewalk Ramp Upgrades 
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Sidewalk

Sidewalk Maintenance 

More info about sidewalk ramps 
and detectable warnings 

 

 

Sidewalk requests from cities, 
villages, and townships 

 

 

 

Agreements needed before 
sidewalks can be built 
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Technically Infeasible to Meet ADA Requirements 

. 

 

Environmental Clearance Process 

Analyzing projects for 
environmental impact 

 

 

 

 

 

 

 

 

 

 

 

 

Three types of 
 environmental analysis: 

CE, EA and EIS 
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Environmental Classification Environmental Certification

Environmental Classification 

Environmental Classification

 Class I

 Class II

 Class III

Environmental Certification 

Environmental Certification

 

  
 

Importance of correctly 
determining project footprint from 

project beginning 
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Title VI Requirements 

 

Using past EIS and EA  
documents is helpful 
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Context Sensitive Solutions  

Stakeholder Engagement 

Consideration of scenic, historic, 
aesthetic, multi-modal, cultural and 

local issues 

 

 

 

 

 

 

Instances where funding is from 
other sources 

 

 

 

 

Value of stakeholder engagement 
 

 

How to make stakeholder 
engagement effective 
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Figure 6-1: Opportunity Curve 
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Table 6-1:  Milestone Time-Frames* 

 

 
 

Interpreting the stakeholder curve 
graph 

Type Of Project 

MILESTONE 

Prior To 5 Year 

Program 

Announcement 

After 5 Year 

Program 

Announcement 

Scope 

Verification Base Plan Plan Review 

New Road/ 

Increased 

Capacity N
R

/
I
C

 

  

  

Road 

Reconstruction 

& Rehabilitation 

R
&

R
 

CPM 

C
P
M

 

Bridge 

Replacement 

B
R

 

R
E
P
L
 

Bridge 

Rehabilitation 

B
R

 

R
E
H

A
B
 

Bridge 

CSM/CPM 

B
R

 

C
S
M

/
C

P
M

 

Safety 

S
A

F
T

E
Y
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Levels of Stakeholder Engagement 

 

Stakeholder Activity Format and Level Matrix 

Stakeholder Engagement Activity Matrix 

 

Importance of documenting 
expected stakeholder engagement 

How to interpret the Stakeholder 
Activity Format and Level Matrix 

 
 

Level 1 = lowest involvement 
 

Level V = highest involvement 
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Levels of Activity 

 

LEVEL  I  

 

 

 

LEVEL  I I  

 

  

 

 

LEVEL  I I I  

 

 

 

LEVEL  IV  

 

How project managers determine 
the best stakeholder activities 
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LEVEL  V  

 

 

Conducting Stakeholder Engagement 

 

How to educate stakeholders 
 

 

 

 

 

 

 

 

 

Existing programs for 
stakeholder engagement 

 

 

 

 

Identify specific stakeholders for 
individual projects 
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Items that May Be Considered When 

Scoping Some Projects 

 

Geometric Considerations 

 

 

 

 

Horizontal and vertical elements to 

review 

 

 

 

 

 

 

 

Important considerations when the 
road profile is raised or lowered 4 

inches or more 
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Right Of Way Considerations 
Right of Way (ROW) Map Books (updated ROW plansheets are on the 
MDOT website) should be reviewed to determine the existing ROW 
for the proposed project.  In addition the Statewide ROW maps may 
be available in ProjectWise, under Reference Documents.  
Depending on the existing ROW width and the proposed fix, 
additional ROW may be required to construct the project.  The ROW 
impacts and an estimate of cost for the projects should be included 
in the scope.   
 
http://mdotcf.state.mi.us/public/ROWFiles/index.cfm 

 
ROW impacts commonly include proposed ROW (to be purchased in 
fee or easement), grading permits, driveway permits, sidewalk 
permits and drainage easements.  The Region Real Estate staff 
should be consulted with to estimate the cost of ROW needed for 
the scoping estimate.  Additionally, ROW impacts can change the 
Environmental Classification of the project and should be identified 
early to maintain project schedule and budget. 
 
Floodplain, Stream and/or Wetland Mitigation  
If a project will involve significant widening in floodplain and/or 
wetland locations, a review and analysis of the impacts needs to be 
done during the scoping process to determine if mitigation will be 
required.  Mitigation can be done onsite, offsite at a newly 
determined location, or may be done at a preexisting wetland bank 
site.  The cost of the mitigation will need to be included in the 
project scoping estimate.  The Region Permit Coordinator and/or 
Lansing Environmental Section should be consulted with on this 
issue. 
 
If a project will involve physical impact to a regulated watercourse, 
an Inland Lakes and Streams (Part 301) permit will be required.  The 
cost for the permit requirements will need to be included in the 
project scoping budget.  Steam Mitigation includes either a new 
stream enclosure (culvert) greater than 100 feet in length or stream 
relocation.  For either of these items include 3% if construction cost  
< $1,000,000 or $100,000 if project cost > $1,000,000 for the 
permit requirements. The Region Permit Coordinator and/or Lansing 
Environmental Section should be consulted with on this issue. 
 

FAA Obstruction Evaluation (section added 8-17-2015) 

Federal regulation (14 CFR Part 77.9) requires notification with the 
FAA (Federal Aviation Administration) when construction alteration 
or activity is planned in a zone that may impact aircraft flight 
operations. This may include change in grades, structure elevations, 
lighting, towers, crane heights, etc.  A determination as to whether 
a notification is required can be made using a "Notice Criteria Tool" 
available on the FAA Obstruction Evaluation/Airspace Analysis web 
site. More information regarding this requirement is also available 
in section 14.17 of the Road Design Manual. 

Determining the existing ROW

Road widening in a 
floodplain or wetland

FAA notification of construction

http://mdotwas1.mdot.state.mi.us/public/ROWFiles/index.cfm
https://oeaaa.faa.gov/oeaaa/external/portal.jsp
http://mdotcf.state.mi.us/public/design/files/englishroadmanual/erdm14.pdf#page=27
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Life Cycle Cost Analysis 

 

Value Engineering 

When a Life Cycle Cost Analysis  
is needed 

 

 

When to use value engineering and 
what it does 

 

 

Who must identify projects 
requiring a VE review 
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Corridor Coordination 

Identifying projects to be  
packaged together 

 
  

 

 

Identifying projects which need VE  
 

 

 

 

 

 

 

 

 

 

 

What corridor coordination is and 
why it is valuable 

 

 

 

Where corridor coordination is 
most likely to be useful 
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Template Coordination 

Maintenance Coordination 

 

Post Construction Reviews 

Instances in which additional 
funding may be available for a 

project 

Maintenance issues 
 

 

 

Learning from past projects 
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Special Provision Requirements 

 

Heritage Routes 

 

 

Access Management 

 

 

 

When a Special Provision may be 
required 

 

 

 

What access management achieves 
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Operations and Mobility - Current Michigan 

Transportation Plan Goals  

‐

 Preservation -

Examples of poor access 
management 

Ways to improve access 
management 

 

 

 

 

  

 

 

Best time to identify and solve 
access issues 

 
 

Funding for access management 
 

 

 

MDOT’s long-range goals 
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 Safety  

‐

 Basic Mobility -

 Strengthening the State’s Economy -

 Transportation Services Coordination

 Intermodalism  

 Environment and Aesthetics 

 Land Use Coordination 

Other Funding Sources 
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Transportation Economic Development Fund -- Category A 

Transportation Economic Development Fund (TEDF) Category A was 
created to assist in the funding of highway, road and street projects 
necessary to support economic growth for target industries.  MDOT, 
County Road Commissions, Cities and Villages are eligible to receive 
funding.  Eligible projects must show a relationship between the 
transportation project and the development’s transportation need.  
Contact the TEDF at 517-335-1069 to discuss potential projects 
with the Grant Coordinator assigned to your Region. 

Transportation Alternative Program (revised 12-19-2016) 

The Transportation Alternative Program (TAP) is a competitive program 
that funds specific projects that enhance the intermodal transportation 
system and proves safe alternative transportation options. Eligible 
activities include: 

 Facilities for pedestrians and bicyclists, including traffic-
calming and other safety improvements  

 Safe routes for non-drivers  

 Conversion and use of abandoned railroad corridors for 
trails  

 Turnouts, overlooks and viewing areas  

 Historic preservation and rehabilitation of historic 
transportation facilities 

 Inventory, control, or removal of outdoor advertising  

 Vegetation management practices in transportation rights of 
way  

 Archaeological activities  

 Environmental mitigation activities  
 Boulevards in the right of way of former interstates or other 

divided highways 
 
Eligible applicants include county road commissions, cities, villages, 
regional transportation authorities, transit agencies, state and 
federal natural resource or public land agencies, nonprofits 
responsible for the administration of local transportation safety 
programs, and tribal governments. MDOT may partner with a local 
agency to apply for funding and implement the project. Other 
organizations, such as townships or trail groups, may work with an 
eligible agency to apply. 
 
TAP funding requires matching funds of at least 20 percent of the 
eligible project cost. Additional consideration is given to projects 
whose match exceeds the minimum required. 
 

Funds to encourage economic 
growth in target industries

Funds for bike paths, streetscapes 
and historic transportation 

buildings
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Contact the TAP grant coordinator at 517-335-1069 to 
discuss potential projects with the grant coordinator assigned 
to your region. 
 
 

Congestion Mitigation & Air Quality 

Congestion Mitigation & Air Quality (CMAQ) funds are available for 
projects that will reduce emissions and improve the air quality (in 
designated areas, referred to as "non-attainment or attainment-
maintenance areas".  CMAQ funded projects generally include 
turning lane improvements, carpool lots, freeway ramp 
improvements, traffic signal upgrades or ITS.    

Federal, Local and Other Sources 

Funding from local agencies, developers, foundations and other 
state and federal non-transportation funding sources should be 
pursued (often by the impacted local community) for the 
construction and maintenance of items beyond the scope of the 
MDOT project. 

 

Safe Routes to School  
Safe Routes to School (SR2S) began as an international movement to 
make it safe, convenient and fun for children to bicycle and walk to 
school and to help ease traffic congestion and air pollution near 
schools.  The Federal SR2S program, for students in grades K 
through 8, was created within SAFETEA-LU with limited funding to 
accomplish both infrastructure and non-infrastructure activities. 
 
In Michigan, a school-based planning process must be completed as 
a prerequisite for federal funding eligibility.  The SR2S planning 
process takes approximately  one school year to accomplish and 
involves a diverse stakeholder group, including students, parents, 
school and local officials, and representation from all road agencies 
with jurisdiction over roads used or crossed by students.  The 
resultant SR2S Action Plan lists strategies and actions expected to 
encourage more students to walk and bicycle to school and to 
increase the safety of all students walking and bicycling between 
home and school. 
 
For MDOT project development, discussions with schools serving 
grades K through 8 about their participation in the SR2S program 
and the routes used by students to walk and bicycle should provide 
information regarding potential SR2S infrastructure improvements 
that should be considered when scoping a project.  Typical 
infrastructure project components include: 
 Sidewalks  
 Traffic calming and speed reduction  

Funds to reduce emissions and 
improve air quality

Funds to enable and encourage 
children to walk and bike to school 



 

6-43 

C
hapter 6: Item

s to C
onsider 

W
hen S

coping a P
roject 

 Pedestrian and bicycle crossing improvements  
 On-street and off-street bicycle facilities  
 Off-street pedestrian facilities  
 Traffic diversion improvements in the vicinity of schools  
 
The SR2S program is administered by the MDOT Office of Economic 
Development (OED).  Call 517-335-1069 for information about the 
program. 

 

Elderly Mobility 
As the population ages in Michigan, the design of our 
transportation system must take into consideration the aging 
population.  Older drivers can benefit from some simple changes in 
the design of our roadways.  For example, the use of six inch edge 
lines for pavement markings, Clearview font on sign legends and 
the use of a box span design for traffic signals. 
 
As part of the scoping process, the existing signs should be 
reviewed for visibility and compliance with the Clearview font.  The 
TSC T&S engineer may check with MDOT Lansing T&S to determine 
when the signing on a stretch of roadway was last updated or to see 
if a signing contract is planned for the roadway corridor.  All traffic 
signals that are impacted by the project will need to be redesigned 
to a box span layout. 

 

Rumble Strips  
Corrugations (also known as rumble strips) provide a visual and 
audible warning to a driver that their vehicle is either straying off 
the road or encroaching toward an oncoming lane of traffic.  
Shoulder corrugations also discourage the unauthorized use of the 
shoulder as a driving lane. 
 
Freeway shoulder corrugations should be used in both the median 
and the outside shoulders which have a width of at least 4’. 
Corrugations are not used in ramp shoulders, except as specified in 
standard plan R-112-Series, nor are they used where the shoulder is 
separated from the traveled lanes by a curb and gutter or valley 
gutter. 
 
Non-freeway shoulder corrugations should be used on all rural, 2-
lane, 4-lane, and divided trunk line roadways where the posted 
speed is 55 mph and the paved shoulder is at least 6' wide. 
 
 

Use of rumble strips on freeways

Use of rumble strips 
on non-freeways
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Centerline corrugations should be used on all rural 2-lane and 4-
lane trunk line roadways (in both passing and non-passing zones) 
where the posted speed is 55 mph and the paved travel way is 
greater than 20' in width. 
 
If safety concerns outweigh other issues such as noise and bicycle 
use, non-freeway shoulder and centerline corrugations can be 
considered for use on roadways that do not meet the criteria given 
above.  If a project calls for placing shoulder rumble strips on a 
paved shoulder less than six foot in width, the State Non-motorized 
Coordinator must be contacted in advance of this proposed work.  
This is done to ensure the designation of the shoulder and if there 
was any funding used for non-motorized uses. 
 
See Section 6.05.11 of the Road design Manual for additional 
information. 

 

Maintenance Crossovers 
If maintenance crossovers exist within the project limits of a 
freeway project (depending on the proposed project work type), 
their location should be compared to the guidelines in Chapter 
12.09 of the MDOT Road Design Manual.  Existing crossovers may 
need relocation or removal according to the current guidelines.  If it 
is necessary to relocate the crossovers, the Region Permit 
Coordinator should be consulted to verify that the median does not 
have existing wetlands or support any endangered species, which 
may override the need to relocate the maintenance crossovers. 
 
If the maintenance crossovers are located near ramps that will be 
extended to meet current guidelines, then the location of the 
crossovers should be compared to the proposed limits of the 
ramps. 

 
These items shall be estimated and included in the scope. 
 

Where to use 
centerline rumble strips
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Use of Consultants 
There are times when it becomes advantageous to hire consultants to assist 
with the scoping process, including the Call For Projects, or the design 
phase of a project.  The need to hire consultants to assist with the scoping 
process or design phase may be driven by current staff workloads, time 
constraints, experience level of available staff or complexity of the task.  
The process to hire consultants may be timely (possibly upwards of six 
months) and will not relieve the MDOT staff of all responsibilities, as the 
staff will be responsible for the management of the consultant.  The 
decision to hire consultants must be well thought out and planned 
accordingly. 
 
The process for hiring consultants is described in Chapter 10 of this 
manual.     

Items to Be Considered When Scoping 
Bridge Projects 
In addition to reviewing the items discussed earlier in this chapter, 
the following pages discuss the items which should be reviewed as 
part of scoping a bridge project.  The NBI condition ratings and 
Pontis element condition ratings, discussed in earlier chapters of 
this manual, are most often reported as a result of the routine 
bridge inspection, which is primarily a visual inspection.  The NBI 
and Pontis ratings are valuable to network bridge management and 
general determination what bridges should be scoped, but in order 
to determine the proper fix type for a bridge, a detailed bridge 
inspection is needed.  Each bridge and its surroundings must be 
visited by the scoping team.  The purpose of this visit is to locate all 
areas of deterioration, determine feasible repair options and to 
compute quantities.  Where necessary, high-reach equipment or an 
under bridge inspection crane (Form 417) (that will allow under the 
bridge inspection, from the top/deck of the bridge) must be used to 
get close enough to inspect the structural components. 
 
A detailed bridge scope consists of a Site Review and Determining 
Repair Options.  In situations where the deck, superstructure or 
entire bridge is beyond repair, as judged by visual indications, or 
where the appropriate repair option is clearly indicated, the detailed 
scoping inspection (site review) can be scaled back.  For example, if 
the deck is spalled on the surface and underside to the point where 
deck replacement is imminent, there is no need to sound the deck 
for delaminations.  The other bridge elements however, should still 
be evaluated. Likewise, when scoping for some types of CSM 
projects, the detailed scope may only look at the specific CSM needs 
of a bridge or a group of bridges, however, the scoper is always 
encouraged to look for unexpected deterioration. 
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Field Site Review 
The information collected in the field must be sufficient to 
determine quantities and locations of repairs and improvements.  It 
is important to take the most current Bridge Inspection Form (Form 
2502) in the field for this detailed inspection.  This information 
must be detailed on the Bridge Scoping Report & Details Worksheet 
and other applicable reports and/or forms.  Some of these forms 
may include, Detailed Beam Survey Report (Form 0267), Beam End 
Thickness Table, Structure Inventory & Appraisal Sheet (Form 
1717A) and any other applicable forms.  These forms may be 
obtained on the MDOT website.  Also refer to the Appendix of this 
manual for sample copies of these forms.   

 
The following paragraphs describe the items and work that 
should be completed during the site review of the bridge. 
 
Sound all concrete elements (deck surface and underside, 
superstructure, substructure, etc.) for delaminations and unsound 
areas.  All delaminated areas are to be marked with chalk, spray 
chalk, crayon or kiel, that will be visible (i.e. orange, pink, yellow 
and etc.) in the photographs.  All delamination surveys are part of 
the site review work (not part of testing).  Sketches of the deck and 
substructure units mapping the areas of delamination and cracking 
are to be included in the appendix of the scoping report.  Percent of 
total surface area delaminations shall be calculated and shown on 
the sketches.  The following figure (6-2) shows after sounding with 
a hammer, delaminations are marked on the pier wall. 
 

Figure 6-2: Shows after sounding, delaminations are marked on Pier wall 
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The underside of the deck must be visually inspected for wet areas, 
efflorescence, transverse cracking, longitudinal cracking, map 
cracking, delaminations, spalling, rust along beam edges or any 
other evidence of deterioration.  The type of cracking and severity 
must be described, in detail in the report.  Note areas of previous 
repairs or where false decking is in place.  Photos of the area must 
be taken with a written description of the deterioration and 
locations documented and included in the report.   

 
Visually inspect all substructure units for signs of settlement, lateral 
movement, cracking, spalling, exposed reinforcement and material 
defects. Note the condition of the backwalls and check the bridge 
seat for undermining at bearing locations.  In addition, check for 
flexural cracks and shear cracks on all pier caps. 
 
Note the type and condition of the bridge railing.  Does the railing 
meet current standards?  Is a thrie beam retrofit necessary or a 
railing replacement (existing condition and cost benefit must be 
reviewed)?  Guardrail (on the structure and approaches) and 
pedestrian fencing, if present, should be inspected and the 
condition documented.  In addition, the condition of brush blocks, 
raised shoulders/sidewalks, non-motorized pathways and how these 
elements transition from the approaches to the structure should be 
documented. 
 
For reinforced concrete and prestressed concrete superstructures, 
visually inspect for shear or flexure cracking, exposed or broken 
prestressing strands, crushing of beam end in bearing areas, 
discoloration of concrete caused by corroding mild reinforcement or 
prestressing strands, high load hit damage and signs of previous 
repairs.  Observe live loads crossing the structure and note 
excessive deflections or working cracks.  Inspect the concrete 
diaphragms for spalling or diagonal cracking from structure 
movement or excessive deflection, and any other concrete defects. 
Document the use of temporary supports, condition of any existing 
temporary supports, or if temporary supports are needed for the 
structure until the proposed work is constructed. 
 
For steel beam superstructures, visually inspect for areas of section 
loss, heavily rusted areas or any web buckling due to excessive 
section loss.  Document any areas that are prone to trapping water 
or debris.   Pay close attention to gusset plates.  Document the 
condition of the paint.   
 
Thickness readings shall be taken at each beam end using an ultra-
sonic thickness gage.  Preparation shall include removing all dirt, 
debris and rust from the ends of each of the steel beams under the 
joints so that the steel can be inspected for section loss.  Thickness 
readings on the web and the bottom flange are to be taken at the 
thinnest locations within 12 inches of the end of the beam.  
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These thickness readings will be compared with the original 
thickness and the percentages of section loss will be calculated.  
This data will be tabulated in the Beam End Thickness Table (see 
Appendix C-3) and sketches will be prepared for major components, 
showing the location of the deteriorated areas.  When beam end 
repairs are necessary, document the locations of beam ends that 
need to be repaired (one method would be on the existing erection 
diagram from the as-built plans).  This information will be presented 
in the Appendix of the scoping report.  These documents are used 
by C&T Bridge Operations Section to perform load rating analyses as 
needed, and by bridge design engineers to determine if repairs are 
needed, and to design any needed steel repairs. The following 
figure (6-3) shows a typical sketch of beam end section loss 
measurements:  

Figure 6-3: Sketch of Beam End Section 

 

 
 
Visually inspect the steel superstructure for any areas that may 
exhibit out of plane bending or distortion such as web to 
diaphragm or cross frame connections, lateral gusset plates to web 
connections and/or connections of any other secondary members to 
beams.  Document any fatigue prone details, or any welding in the 
tension zones that are transverse to the plane of stress.  Inspect all 
pin and hanger assemblies for proper operation.  Does the pin and 
hanger meet current standards?  Document the condition of pin 
plates and if the ends are touching due to pin and hanger closure.  

 
In other areas of heavy flaking rust, clean as necessary to measure 
for any section loss.  Thickness readings will be taken at the 
thinnest locations and documented. 
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Note the condition of all bearing devices.  For steel bearings such as 
rocker bearings or pedestal bearings, inspect for pack rust, rocker 
alignment, section loss and paint condition.  For elastomeric 
bearings, check for excessive bulging of the sides (greater than 15% 
of bearing thickness), shear deformation due to thermal movement, 
splitting/tearing and discoloration from exposure to light. 
 
For timber structures, visually inspect for checks (separations of the 
wood fibers parallel to the grain direction), knots and splits which 
are natural defects that may provide openings for decay and begin 
to reduce the strength of the members.  Inspect for fungus, insect 
damage or any other effects of nature. Inspect for in-service defects 
such as fire damage, vehicular collision, abrasion or mechanical 
wear, overload distress, excessive deflection of flexural members, 
weathering or warping and chemical damage.  Perform a pick or 
penetration test at various locations, which involves lifting a small 
sliver of wood with a pick or pocket knife, and observing whether or 
not it splinters or breaks abruptly.  Sound wood splinters, while 
decayed wood breaks abruptly.  Inspect areas near the support to 
check for horizontal shear cracks along the grain of the member.  
Inspect bearing areas for crushing due to decay.  Note the condition 
of fasteners and connections. 
 
The vertical clearance of bridges over roadways must be field 
verified and documented on the Structure Clearance Measurements 
form (Form 1190), Bridge Scoping Report and Details Worksheet, in 
the executive summary and stated in the report.  Additionally, a 
photo of any vertical clearance sign attached to the bridge must be 
taken.   
 
For structures not meeting minimum vertical underclearance 
criteria, raising the structure to meet current standards must be 
considered in selecting the repair option.  Any option including a 
deck replacement, superstructure replacement or bridge 
replacement must meet the minimum vertical underclearance 
requirement.  If this is not a feasible option a Design Exception will 
be required.  See the MDOT Bridge Design Manual, Section 7.01.08, 
for minimum vertical clearance requirements. 

 
The Design Exception is not the first option however may be used 
as a short term solution.  One option that could be considered 
would be lowering the grade of the roadway under the structure.  If 
lowering the grade is a feasible option, it could occur at a different 
time (later years of the Five Year Program). The cost of raising the 
grade of the bridge and/or lowering the roadway grade below the 
structure, to obtain acceptable underclearance must take into 
account additional approach work. 
 
The width of the structure must be evaluated to determine whether 
it is functionally obsolete.  If widening is necessary to upgrade the 
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structure to current standards, or for maintaining traffic during 
construction, this must be stated in the report.  Describe the 
widening that is being recommended and provide a plan view 
sketch showing the proposed widening.  Specify if widening can be 
done within the existing deck width, or if additional beam lines and 
substructure width will be needed to accommodate the required 
deck cross section.  When considering the widening, make sure the 
additional approach work (if needed) is documented and included in 
the estimate.  For FHWA oversight projects potential DEs must 
receive FHWA concurrence.  Refer to the MDOT Bridge Design 
Guides, Section 6.05 for bridge deck cross section guidelines. 
 
During the scoping of a project, it must be determined if part-width 
construction is possible or if the entire crossing must be closed and 
a detour used.  The estimator should contact the TSC Traffic and 
Safety engineer for in assistance estimating the costs for 
maintaining traffic and the mobility analysis required. Final detailed 
maintaining traffic costs for construction will be documented in the 
Bridge Scoping Report and the Bridge Scoping Report & Details 
Worksheet.  For additional information and guidance, refer to earlier 
sections in this chapter and Chapter 8 in this manual.   
 
If the approach pavement requires replacement, it shall be included 
in the bridge scoping reports and these items added to the 
estimate.  For additional information and requirements refer to the 
Road Standard Plans R-43 Series.   
 
The area immediately adjacent to the structure must be evaluated to 
determine if there are any site issues or constraints that may impact 
construction.  Each quadrant of the structure is to be evaluated and 
photo-documented (refer to the Bridge Scoping Report & Details 
Worksheet for the items required).  The items below are an example 
of what should be evaluated for impacts: 
 
 Businesses or driveways close to the approaches 
 Utilities attached to or near the bridge 
 Signs or sign brackets attached to the bridge (specify if the 

connections are bolted or welded) 
 Poor alignment or geometrics 
 Approach and departure guardrail terminals or the presence of 

impact attenuators 
 Bank erosion or scour and/or unusual channel features 
 Railroad track location 
 Proximity of other bridge structures 
 Is drainage sufficient  
 Existing Right-of-Way width 
 Recreational trails 
 Proximity of adjacent buildings/structures 
 Bicyclist and pedestrian access and facilities 
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If applicable, the following items must be evaluated and costs 
considered: 
 Historical status   
 Does this bridge have special structural design features which 

may affect the repair options, such as lack of load path 
redundancy, fracture critical members, category E’ allowable 
fatigue stress details and etc (see AASHTO Standard 
Specification for Highway Bridges, 17th edition, Section 10.3, 
tables 10.3.1A, 10.3.1B and 10.3.1C for descriptions and 
illustrative examples)? 

 Vertical underclearance to standard 
 Is the structure functionally obsolete (any widening as a part of 

rehabilitation)? 
 Environmental issues 
 If it is a pedestrian structure, does it meet current ADA criteria?  
 
If, during the site review, structural conditions are found that may 
cause the bridge to be load restricted (such as holes in beams, 
broken prestressing strands and etc) or which may require other 
immediate action (such as lane closures or emergency repairs to 
holes in the deck, temporary supports, false decking due to spalled 
concrete and etc.), the Region Bridge Engineer and the Region 
System Manager shall be notified immediately.  Documentation of 
the condition (such as beam measurements, pictures taken and etc.) 
will be provided to the Region Bridge Engineer as soon as possible.  
 
If, during the site review, the scoper determines there is a need for 
material evaluation or more advanced non-destructive testing, the 
Construction and Technology Division or Region Materials Unit 
should be contacted.  Examples of material testing include taking 2 
inch or 4 inch concrete cores to evaluate the strength and material 
properties of the concrete. Examples of non-destructive testing 
include ultrasonic testing or dye penetrant testing of steel to 
confirm if cracks exist. 
 
Determining Repair Options 
Each bridge will be evaluated to determine the most appropriate 
repair option based on the physical condition of the bridge, 
economic considerations and sound engineering judgment. 
 
The Bridge Deck Preservation Repair Matrix in Appendix A-6 must 
be consulted for reasonable deck repair options based on the 
condition of the deck surface and underside.  This is to be used as a 
guide, and shall not substitute for sound engineering judgment.  
Also refer to Chapter 5 of this manual for additional repair options. 
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Accelerated Bridge Construction Techniques 
Accelerated Bridge Construction (ABC) is the construction that uses 
innovative planning, design, materials and construction methods in 
a safe and cost-effective manner to reduce the on-site construction 
time for new bridges or replacement and rehabilitation of existing 
bridges. ABC techniques, including Prefabricated Bridge Element 
Systems (PBES) and Slide-In Bridge Construction , are recognized by 
(MDOT) and (FHWA) as important and effective methods to 
construct or rehabilitate highway structures, while reducing the 
impact of bridge construction activities on mobility, the economy, 
and user delay.  All major rehabilitation or reconstruction bridge 
projects should be evaluated to determine if ABC is suitable and 
provides a benefit taking into consideration safety, construction 
cost, site conditions, life cycle cost of the structure, MDOT’s 
mobility policy and user delays, and economic impact to the 
community during construction. 
 

When considering ABC, new technologies in the form of 
construction techniques, innovative project management, high 
performance materials, and pre-fabricated structural elements 
should be combined to achieve the overall goals of shortening the 
duration of construction impacts to the public, encouraging 
innovation, ensuring quality construction, and expected 
serviceability of the completed structure. Prefabricated bridge 
elements can be built on-site away from traffic if site conditions 
warrant, or they can be fabricated off-site and shipped to the site.  
Both methods offer advantages in quality control compared to cast 
in place construction where schedule or staging dictate the work 
progression.  Special attention will need to be paid to the erection 
of prefabricated elements and the connection details. 
 

All proposed ABC candidate projects are subject to Statewide 
Alignment Team Bridge (Bridge Committee) approval.  Candidate 
projects, during the scoping or structure study phases, are to be 
presented at the monthly Bridge Committee meeting,  The Bridge 
Committee will review candidate projects for further evaluation, and 
grant approval to pursue ABC techniques and determine availability 
of Bridge Emerging Technology funding. 
 

Strategic implementation of ABC is required to ensure the 
application is appropriate for the project location and objectives. 
The following criteria should be considered during the bridge 
project scoping process to determine if ABC is appropriate. 
 

Criteria Consideration 
 

Site: 
 Is the bridge located in a remote area?  
 What are the existing structure characteristics and 

foundation type?  Often, the existing substructures may be 
in the way of achieving full prefabricated or accelerated 
construction. 

 Is the existing terrain difficult to traverse? 
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 Are there pre-casting and concrete readi-mix facilities in the 
area? 

 Is there access for equipment and/or sufficient space for a 
pre-casting operation? 

 Can the pre-casting site and subsequent structure move path 
be completed successfully without significant impacts to 
adjacent residents and businesses? 

 Is there ROW available to build on site away from traffic then 
move into place? 

 
Average Daily Traffic: 

 Is the bridge located on a high ADTT route? 
 Would delays have impacts to local economy and community 

services? 
 
Delay or Detour Time: 

 Does closure of the bridge require a long detour? 
 Are large delays expected due to part-width construction? 
 Are emergency services adversely impacted? 
 How is the MDOT mobility policy impacted? 

 
User Costs: 

 What is the value of maintaining traffic on an interstate 
route? 

 What is the duration of the impact for conventional 
construction vs. ABC? 

 What is the user delay cost given the staging? 
 What possible savings can be realized by shortening the 

construction duration? 
 
Impact to the Local Economy During Construction: 

 Will a detour or maintenance of traffic scheme result in 
serious impacts to the local economy and businesses? 

 Will conventional construction impact any significant 
local/public events to where considering ABC options could 
avoid them? 

 
Safety: 

 Does staged construction on the interstate require working 
adjacent to traffic? 

 What posted speed is proposed in the construction zone? 
 Does complex staging expose the public and workers to 

unsafe conditions? 
 

Environmental Issues: 
 Are there seasonal issues limiting construction (i.e. bridges 

over waterways)? 
 Are air quality, ambient noise, and other quality of life issues 

a factor? 
 

Technical Feasibility: 
 Is part width construction proposed on structure with spread 

footings? 
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 Is part width construction proposed on structure founded on 
sandy soils? 

 Is the bridge on a river crossing with scour or hydraulic 
issues? 

 Is the structural capacity of the existing substructure known? 
 Will removal of portions of existing bridge during staged 

construction have an adverse impact on the remaining 
portions of the bridge? 

 
Quality Concerns: 

 Would part width construction affect the expected service 
life of the structure? 

 Would the use of innovative materials increase the expected 
service life of the structure? 

 If the initial cost of ABC construction is more than 
conventional construction, is there overall life cycle benefit? 

 
The above criteria and questions must be carefully evaluated during 
project scoping and preliminary design to determine if ABC 
implementation will be of benefit. An ABC decision making tool is 
currently under development that will help evaluate the above 
criteria.  
 
If the determination has been made that ABC will be implemented 
on a specific project, the next step is to choose the methods that 
are technically and economically feasible.  ABC can be PBES or it can 
be full structural placement methods such as Self-Propelled Modular 
Transporter (SPMT) or building a bridge on temporary false work 
and sliding into place. 
 
PBES can be built on site away from traffic if site conditions warrant, 
or they can be fabricated off site and shipped to the site.  Both 
methods offer advantages in quality control compared to cast in 
place construction where schedule or staging dictate the work 
progression.  Erection of prefabricated elements and the connection 
details will require special attention being paid to the following: 
 
Detailing Considerations 
 
Dimensional Tolerances: 

 Connections between elements must accommodate field 
erection 

 Elements fabricated off site should be test fit or otherwise 
confirmed to be of the correct dimensions prior to shipping 

 Templates should be used to ensure correct fit up between 
prefabricated elements or between a prefabricated element 
and a cast in place element 

 Connection details should be standardized 
 

The weight and size of precast elements: 
 Need to ensure elements can be erected with contractor’s 

equipment 
 Need to ensure elements can be shipped to the site 
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 Need to ensure elements can be erected without long term 
lane closures 

 
The following prefabricated elements may be considered for use on 
MDOT bridge projects: 
 

 Precast Full Depth Deck Panels  
o These may be transverse or longitudinally post 

tensioned 
o Panels are sensitive to skew and beam camber and 

haunches 
o May have long term maintenance concerns 
o Riding/wearing surface material to be used 
o Dimensional tolerances are very tight 

 Decked Beam Elements 
o Two steel beams connected with deck (modular 

beams)  
o Decked bulb T beams 
o Decked prestressed spread box beams  
o Systems rely on full shear and moment capacity 

joints and closure pours 
o Camber control required 

 Pier Elements 
o Precast pier caps 
o Precast columns 
o Precast pile caps 
o Systems rely on grouted or mechanical reinforcement 

splices to develop reinforcement sufficiently to 
transfer reactions from one element to the next 

o Multiple smaller caps spanning two columns as 
opposed to one large cap should be considered  

o Pier columns that directly support beams without 
pier caps may be considered 

 Abutment and Other Elements 
o Precast abutment panels 
o Precast footings 
o Precast backwalls and wingwalls 
o Systems rely on grouted or mechanical reinforcement 

splices to develop reinforcement sufficiently to 
transfer reactions from one element to the next 

o Voids can be considered to reduce weight 
 Precast Approach Slabs 

 
Dimensional tolerances are very tight for all PBES.  The tolerance 
sensitivity required when erecting prefabricated elements may 
require dual or independent survey contracts to ensure proper fit 
up, camber, deflections and finished grades. 
 
The following full structural placement methods may be considered 
for use on MDOT bridge projects: 
 
 

http://www.fhwa.dot.gov/bridge/abc/index.cfm
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Placement Methods  
 
Self Propelled Modular Transport (SPMT): 

 Computer controlled platform vehicle with movement 
precision to within a fraction of an inch 

 Capable of lifting 165 to 3,600 tons 
 Vertical lift range of 36 to 60 inches 
 Axle units can be rigidly coupled longitudinally and laterally 
 Move costs range from $50,000 to $500,000 (mobilization 

costs are significant, so SPMTs should be considered on 
corridors where multiple bridges may be moved) 

 Limited to use on sites with minimal grade changes 
 During design, need to consider dynamic effects of move on 

structure 
 If using multiple SPMT’s, need to ensure proper bracing for 

overall stability during move 
 

Lateral Bridge Slide: 
 Bridge section is built on temporary supports adjacent to 

existing substructure 
 Bridge section bears on stainless steel, or other low friction 

surface such as Teflon 
 Existing substructure units can be reused or new units 

constructed with minimal impact to traffic 
 Bridge section is laterally jacked into place 
 Cost to slide a bridge is approximately $50,000 to $80,000 

depending on the size of the bridge 
 Additional stiffeners and/or diaphragms may be required on 

beams at point of jacking force application 
 Additional reinforcement in concrete elements may be 

required to control jacking stresses, or other ABC related 
construction loads 

 
Incremental Launching: 

 Bridge  section is  built  near  approaches, then 
longitudinally launched into place 

 Prestressing may be required for concrete elements due to 
alternating bending moments generated during launch 

 
Allowing the contractor to select methods of placement may also 
lead to additional innovations and acceleration to the project 
schedule. Depending on the complexity of the overall project, 
innovative contracting methods may also be used in conjunction 
with ABC/PBES techniques.  Innovative contracting methods are 
approved on a project by project basis by the MDOT Innovative 
Contracting Committee and the MDOT Engineering Operations 
Committee.   
 
The Federal Highway Administration provides additional information 
about ABC and PBES at the following website: 
http://www.fhwa.dot.gov/bridge/abc/index.cfm 
 




