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Why do we need a 
management plan?
 
or perhaps…

What bubble do we 
not want to pop?

• MnDOT District 6 owns 99 bridges 
that carry or span over I-90

• Majority are nearing 60 years old
• Typical design life is 50 years…

This Photo by Unknown Author is licensed under CC BY-NC-ND

Funding 
Constraints

Planned 
Bridge 

Projects
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Why do we need a management plan?

• Replacement of all is not possible – or necessary!
• Manage based on condition and geometrics

NEED:
A systematic way to cost-effectively manage bridge assets

which leads us to…



I'VE GOT 99 BRIDGES

And an Asset Management Plan 
for Each One…



MnDOT’s Typical Approach

1. Perform preventative 
maintenance and routinely 
inspect.

2. Plan projects based on condition 
and user needs.  Scope projects 
for "best-fit".

3. Develop detailed 
recommendations and establish a 
budget.

4. Prepare plans and specifications 
to complete the recommended 
work

5. Construct

Basis of 
this study!

1 - Maintain & 
Inspect

2 - Plan & 
Scope

3 - Recommend 
& Budget

4 - Design & 
Develop Projects

5 - Construct



Statewide Risk-Based Planning
• Bridge Replacement and 

Improvement Management 
(BRIM)

• Tool used to:
• Improve planning and 

programming by considering risk
• Decision matrix to develop 

planning level costs
• Communicate funding needs 

between District and Central 
Office

Side note: MnDOT now uses BORIS 
instead of BRIM … same concept, 

different software platform, more details!



Statewide Risk-Based Planning

• Key component 
District Expert Review

• First-hand knowledge
• Bridge condition
• District needs
• District program

• Establish the likely or desired 
work type



Bridge Scoping

• Reviewing the inspection 
information

• Evaluate the load capacity
• Understand the service life 

goals for the bridge or 
adjacent roadway

• Evaluate the policy-driven 
upgrade requirements

• Recommend a work type and 
associated cost

• Iterate!

Using the expert review information, we scope bridge projects by:



Project Overview and Scope

• Task 1 – Project Management
• Task 2 – Data Review
• Task 3 – Load Rating Review
• Task 4 – Material Data Collection
• Task 5 – Service Life Analysis
• Task 6 – Summary of Required Upgrades
• Task 7 – Study of Bridge Work Types
• Task 8 – Bridge Corridor Investment Plan

Corridor Management Plan

Expert 
Review + 
Scoping

Expert 
Review + 
Scoping

Expert 
Review + 
Scoping



Data Review

• Review Inventory and Inspection Data from MnDOT’s BRIM 
database

• Review plans as needed to validate data
• Highlight NBI Conditions for Deck, Superstructure, Substructure
• Highlight substandard load rating and geometric features
• Make initial assessment of proper work type
• Compare initial work type to BRIM suggested work type
• Compare to Bridge Performance Targets



Data Review

Bridges Over I-90 # of Bridges Good (NBI 7-9) Fair (NBI 5-6) Poor (NBI 4 or less)

Deck 42 19 (45%*) 17 6 (14%*)
Superstructure 42 23 (55%) 18 1 (2%)
Substructure 42 20 (47%*) 22 0 (0%)

Bridges Carrying I-90 
Only # of Bridges Good (NBI 7-9) Fair (NBI 5-6) Poor (NBI 4 or less)

Deck 57 31 (54%*) 26 0 (0%)
Superstructure 57 32 (56%) 25 0 (0%)
Substructure 57 25 (44%*) 32 0 (0%)

Items not meeting MN’s Transportation Assess Management Plan targets are shown in (red *)

Bridge TAMP Targets Percent Good Percent Poor

NHS 55% 5%

Non-NHS 50% 8%



Data Review
Work Type Replace Redeck Overlay Maintain Only

BRIM Recommendation 67 8 2 22

No. Programmed in STIP or CHIP 24 0 3 0

• BRIM recommends many replacements, but in later time periods
• Consider more redecks

Example of WSB’s 
initial assessment



Load Rating Review

A. Review existing ratings data
• MnDOT provided BrR files and tabulated results
• WSB reviewed previous data and tabulated results
• Identified 20 bridges that would benefit from update based on:

• No BrR rating
• Recent changes in condition
• Fair condition bridges



Load Rating Review

B. Update existing ratings to LRFR
• Ensure current conditions are modelled
• Rehab or maintain work is included
• Verify material properties
• Highlight bridges with Permit Vehicle Restrictions for use in Tasks:

• 6: Summary of Required Upgrades
• 7: Study of Bridge Work Types
• 8: Corridor Investment Plan



Load Rating Review

• Only 2 of 20 bridges warranted condition review
• After review no further analysis required.

• In general, LRFR ratings were lower than the LFR ratings for HL-93
• Permit A, B, and C restrictions increased after new ratings

• from 2 of 20 
• to 8 of 20



Load Rating Review

C. Perform strengthening evaluation (as-authorized)
• Determined to not be necessary

D. Perform pier cap evaluation (as-authorized)
• Need for this work is still pending
• Based on new dead load or existing condition



Material Data Collection

• Preliminary Deck Condition Survey
• Phase 1
• Phase 2

• Develop an enhanced testing plan – on-going
• Additional material data collection (as-authorized)



Material Data Collection

Preliminary Deck Condition Survey 
– Phase 1
• Ground Penetrating Radar (GPR) 

data on 80 bridges to record rebar 
cover in deck

• Identify low cover for areas of 
potential advanced deterioration

• Compared field data to 
anticipated cover based on rehab 
plans



Material Data Collection

GPR



Material Data Collection

Preliminary Deck Condition 
Survey – Phase 1
• High Resolution Imaging (HRI) 

data on 40 bridges to record 
deck cracking

• Identify decks that require 
sealing or re-overlay or may 
need redeck



Material Data Collection

• Deck cracking quantity is typically less than recorded on inspection reports.  
• Approach panels and HRI resolution are factors.  Difficult to note cracks < 0.01”

HRI



Material Data Collection

Preliminary Deck Condition Survey – Phase 2
• Capture under deck photos and drone videos of 15 bridges
• 3D reality mesh model on one bridge



Material Data Collection



Service Life Analysis

• Used NBI condition history from 1982 to 2023 to establish 
deterioration and remaining life

• Considered Element Level data
• Condition definitions have changed, making this harder to work with

• Three Categories to identify any differences in deterioration
Category Number of Bridges

Built before 1971 and carry I-90 46

Built before 1971 and over I-90 34

Built after 1990 19



Service Life Analysis

• NBI historical conditions best suited for 
corridor deterioration for Deck, Super, and Sub

• Average deterioration rates for time in each NBI 
condition were calculated



Service Life 
Analysis

Deterioration 
shown as a bar 
graph for each 
condition for 
each bridge



Service Life Analysis

• Years in each NBI condition shown and compared to BRIM 
estimates

• Estimated years to end of service life 
• Used NBI = 4 to define this for purposes of study

• Actual life > BRIM prediction indicates sound maintenance and 
preservation actions



Service Life 
Analysis

Deterioration History & Projections

Accounting for bridge age



Service Life Analysis

Consider:
• Current NBI
• Current Age
• Duration in current NBI

Apply deterioration based on 
average time from tables:
• Calculate expected years 

remaining
• Add 20 years for NBI 8 or 9



Service Life Analysis
Combine data → Predict remaining service life



Service Life Analysis

Identified number of years for 
Deck, Super, or Sub to move into 
an NBI 4 based on current 
condition.

Use to inform Tasks 7 and 8

Years to NBI = 4 No. of Bridges
0 – 10 25

11 – 20 26
> 20 30



Summary of Required Upgrades

• Identified geometric and load deficiencies
• Which deficiencies would require replacement or upgrades
• Consider required upgrades by project type:

• Roadway Only Projects
• Bridge Preservation Projects 
• Bridge Rehabilitation Projects

• Consider MnDOT minimum standards included in Bridge 
Preservation and Improvement Guidelines (BPIG)



Categories considered:
• Vertical Clearance
• Roadway Width on bridge
• End Posts and Barriers
• Pier Collision Protection
• Pier Evaluation
• Load Rating / Strengthening
• Fatigue Prone Details



Summary of Required Upgrades

• Different Upgrade Needs Depending on Project Type
• Upgrade needs will push some bridges to replacement instead of 

rehab
• Barrier or end post work needed on most bridges
• Vertical clearance upgrades needed on many bridges
• Bridge Strengthening required on many bridges



Summary of Required Upgrades



Data Review

Load Rating Review

Material Data Collection

Service Life Analysis

Summary of Required Upgrades

Study of Bridge Work 
Types



Start with 
Condition 

Based Needs

Consider 
Geometric and 

Load Based 
Needs

Replacement 
Timeframes

Bridge 
Preservation to 

Extend Life 

Study of Bridge Work Types

Short Range
Mid Range

Long Range



Study of Bridge Work Types
Consider these Work Types vs. 2023 BRIM predictions:



Bridge Corridor Investment Plan

• Develop Project Recommendations
• Funding Scenarios which will align with MnDOT's Statewide 

Highway Investment Plan (MnSHIP)
• Consistent high-level funding available
• Consistent low level funding constraints
• Variable funding required to complete all initial work within 20-

year window

Just 
getting 
started



Bridge Corridor Investment Plan

• Consider bundling projects
• Consider tying with Roadway projects
• Compare to MnDOT processes – TAMP and STIP/CHIP
• Coordinate with new Corridor Planning Director and newly 

developed district life cycle and performance targets

Just 
getting 
started



What’s Next?

MnDOT District 6
• Inform bridge decisions for 

projects already in the CHIP 
(10-year plan)

• Formalize scoping documents 
for projects already in the CHIP

• Plan projects 10 to 20 years 
out

MnDOT Bridge
• Use the lessons learned to 

refine our internal scoping 
process

• Work with other Districts or 
other Corridors



Don’t Pop The Bubble
MnDOT D6 I-90 Corridor Management Plan

Nick Haltvick, P.E. (MN)
Minnesota Department of Transportation

nick.haltvick@state.mn.us 

mailto:nick.haltvick@state.mn.us

	Slide 1: Don’t Pop The Bubble MnDOT D6 I-90 Corridor Management Plan
	Slide 2
	Slide 3
	Slide 4: Why do we need a management plan?   or perhaps…  What bubble do we not want to pop? 
	Slide 5: Why do we need a management plan?
	Slide 6
	Slide 7: MnDOT’s Typical Approach
	Slide 8: Statewide Risk-Based Planning
	Slide 9: Statewide Risk-Based Planning
	Slide 10: Bridge Scoping
	Slide 11: Project Overview and Scope
	Slide 12: Data Review
	Slide 13: Data Review
	Slide 14: Data Review
	Slide 15: Load Rating Review
	Slide 16: Load Rating Review
	Slide 17: Load Rating Review
	Slide 18: Load Rating Review
	Slide 19: Material Data Collection
	Slide 20: Material Data Collection
	Slide 21: Material Data Collection
	Slide 22: Material Data Collection
	Slide 23: Material Data Collection
	Slide 24: Material Data Collection
	Slide 25: Material Data Collection
	Slide 26: Service Life Analysis
	Slide 27: Service Life Analysis
	Slide 28: Service Life Analysis
	Slide 29: Service Life Analysis
	Slide 30: Service Life Analysis
	Slide 31: Service Life Analysis
	Slide 32: Service Life Analysis
	Slide 33: Service Life Analysis
	Slide 34: Summary of Required Upgrades
	Slide 35
	Slide 36: Summary of Required Upgrades
	Slide 37: Summary of Required Upgrades
	Slide 38
	Slide 39
	Slide 40: Study of Bridge Work Types
	Slide 41: Bridge Corridor Investment Plan
	Slide 42: Bridge Corridor Investment Plan
	Slide 43: What’s Next?
	Slide 44: Don’t Pop The Bubble MnDOT D6 I-90 Corridor Management Plan

