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Outline

• BOBS Organization Structure

• Bridge Type and Composition/Terminology

• Asset Management

• Bridge Maintenance

• Bridge Design Process

• Bridge Plans

• Road and Bridge Coordination

• Request for Action (RFA) Projects

• Design in Construction

• Accelerated Bridge Construction (ABC)

• Wrap up

Bridge Design Process
Bridge Replacements and New Bridges
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Objectives

References

Bridge Design Process

Information and Resource Units

MDOT Bridge Design Programs

References

Bridge Design Process

Information and Resource Units

MDOT Bridge Design Programs
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Foundation

References

Bridge Design Process

Information and Resource Units

MDOT Bridge Design Programs
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Bridge Design Process

Bridge Design Process

Bridge 
Inspection

Region Bridge 
Program

Programming
Project 

Assignment

Programming
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Bridge Design Process

Project 
Assignment

Review 
Inspections

Site Visit
Scope 

Verification

Scope Verification

Bridge Design Process

Preliminary Design

Soil

Hydraulic 
Survey

Topo 
Survey

Traffic

Utilities
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Preliminary 
Design

Alignment Underclearance

AestheticsFoundation

Cross Section Alignment

Maintaining 
Traffic Concept

Span

Bridge Design Process

Structure 
Study
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Bridge Design Process

Plan Review

Road Design

80%

Bridge Design

25%
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Seriously? 25% complete?
WHAT are they waiting for?

Ducks in a Row! 

WHAT ducks?
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Wait. 
Is this a dumb ploy to 
keep us awake?

Yup.

Bridge Design Process

Final Design
Permits
Details
o Substructure
o Foundation
o Beams
o Superstructure

 Quantities
 Notes
 Slab and Screeds
 Mitigation Required
 Load Rating
 Design exceptions or variances
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Bridge Design Process

Final Plan Coordination

90-95% Complete

90-95% complete now? 
That’s better…

They probably had the 
ducks do it…

23

24



11/5/2019

13

Bridge Design Process

Final Plan Coordination

90-95% Complete

• Stop
• Collaborate
• Listen

• Coordinate
• Collaborate
• Finalize

Do the bridge and approach have a smooth transition?
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Are there any gaps in the stationing?

Bridge Design Process

Final Plan Coordination

 Utility conflicts
 Environmental mitigation 
 Maintaining traffic 
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Bridge Design Process

Construction Assistance

 Requests for Information
 Shop Drawing Review
 Field Issues
 Slab and Screed Checks
 Pay Weights
 Plan Revisions

References

Bridge Design Process

Information and Resource Units

MDOT Bridge Design Programs
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Information and Resource Units

Bridge Design Parameters

• Bridge Location
• Existing Bridge Design
• Horizontal Alignment
• Vertical Alignment
• Roadway Type
• Geometric requirements
• Vertical Underclearance
• Span Length

• Speed
• Traffic Volumes
• Maintaining Traffic and Staging
• Hydraulic Span and Rise
• Scour Conditions
• Foundation Recommendations
• Tremie Requirements

The “Ducks”

Great... 
The ducks are back.

That’s the spirit!
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What if  we put a chicken 
in as a placeholder?

What kind of monster are you?

Bridge 
Design 

Resource 
Units

Survey

Road Design

Geometrics

Traffic and 
Safety

Hydraulics

Geotechnical

Environmental
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Survey
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Road Design

Geometrics
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Traffic and 
Safety

Hydraulics

GR(3
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Riprap

Articulated Concrete Block (ACB)
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Geotechnical

Foundation Types

Shallow 
Foundation

Deep 
Foundation

Spread Footing Piles Drilled Shafts
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Spread Footing

Piles

Drilled Shafts

Piles
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Drilled Shafts                         M-15 over Cass River

Expanded 
Polystyrene (EPS) 
Blocks 

M-13 over Flint River
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Cofferdams
M-231 over the Grand River

Sheet Piling
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Temporary Mechanically Stabilized Earth(MSE) Walls

Permanent Mechanically Stabilized Earth(MSE) Walls
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Environmental

Common Protected Species 

Fish Migratory 
Birds

Bats

Snakes VelociraptorsMussels
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POP QUIZ!
What the heck is this half pipe for?

Eastern Fox Snake
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References

Bridge Design Process

Information and Resource Units

MDOT Bridge Design Programs

63

64



11/5/2019

33

MDOT Bridge Design Programs 

BDS
MDOT’s internal bridge 

design software

LEAP-
Conspan
Concrete Design 

Software

MDX
Steel Design Software

BDS (Bridge Design System)

Bendix G-15: Courtesy State of Michigan Archives - 1956
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BDS (Bridge Design System)

BDS (Bridge Design System)

67

68



11/5/2019

35

Key Points

• Roadway design elements should be completed before bridge design starts 
detailing final plans.

• A small change for road, equals many changes for bridge.

• Communication and coordination between all areas in a timely manner is crucial.

69


