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Acknowledgements & Key Contributors

This project is wide-ranging and relies upon the input and feedback of many different work groups:

Office of Asset Management

• Norine Wilczek
• Dave Solsrud
• Trisha Stefanski
• Douglas Maki

Office of Transportation System 
Management

• Shaker Rabban
• Mike Samuelson
• Fay Simer
• Patrick Weidemann

Our Planning Management Group has been identified as the primary users of the Corridor Risk tool, 
though we anticipate that other work groups will make use of the data once the tool is complete.  At 
that point, we will need to alter or enhance the tool the meet the unique needs of these new users.

Subject Matter Experts

• Hydraulics
• Traffic
• Geotechnical
• Materials
• Bridge



Legislative Requirements – MN State Statute 174.03

Subd. 12:  Trunk highway performance, resiliency, and sustainability. (a) The commissioner must 
implement performance measures and annual targets for the trunk highway system in order to construct 
resilient infrastructure, enhance the project selection for all transportation modes, improve economic security, 
and achieve the state transportation goals established in section 174.01.

• (b) At a minimum, the transportation planning process must include:

1. an inventory of transportation assets, including but not limited to bridge, pavement, geotechnical, 
pedestrian, bicycle, and transit asset categories;

2. lag (resulting), and where practicable lead (predictive), performance measures and annual targets that 
are:

• (i) statewide and district-specific;

• (ii) for assets in each asset category specified in clause (1) for a period of up to 60 years; and

• (iii) identified in collaboration with the public;

3. gap identification and an explanation of the difference between performance targets and current status



Legislative Requirements – MN State Statute 174.03

4. life cycle assessment and corridor risk assessment as part of asset management 
programs in each district of the department.
• (c) At a minimum, the ten-year capital highway investment plan in each district of the department 

must:

• 1. be based on expected funding during the plan period;

• 2. identify investments within each of the asset categories specified in paragraph (b), clause (1);

• 3. recommend specific trunk highway segments to be removed from the trunk highway system; and

• 4. deliver annual progress toward achieving the state transportation goals established in section 174.01.

• (d) Annually by December 15, the commissioner must report trunk highway performance 
measures and annual targets and identify gaps, including information detailing the department's 
progress on achieving the state transportation goals, to the chairs and ranking minority members 
of the legislative committees having jurisdiction over transportation policy and finance. The report 
must be signed by the department's chief engineer.

https://www.revisor.mn.gov/statutes/cite/174.01


Needs from the Corridor Risk Tool

1. “10th” Year CHIP Submittals

• Desktop Screening to make more holistic project 
submittals

• Project Scope

• Project Budget or “Multipliers”

2.  Project Scoping Supplement

• Desktop Screening to identify areas for deeper study

3.  Corridor Study Prioritization
• Provide quantifiable data to add 

to current prioritization 
processes

4. One Stop for related info
• Resilience
• Healthy Equitable Communities
• Slope Vulnerability
• Flood Risk
• Etc.

While the legislative mandate is reason enough, we wanted to focus on 
identifying potential users.  Once we had the users figured out, we could design 
the tool to meet the needs of their use cases.



Corridor Risk Mapping Tool
General Structure Envisioned:

• Infrastructure Condition based (TAMS etc)

• Envision some form of Intra-Asset Class Risk Score

• Envision some form of Weighted Cumulative Corridor Score

• Scoring Mapped – Risk Screening “Heat Map” or similar

• Statewide, Districtwide, Selectable corridor areas “Lasso”

Context of this tool:

• Best used for SCREENING – ID areas for detailed study

• Help to make more holistic CHIP timeframe project proposals

• Won’t replace scoping studies, but may highlight issues

Corridor Risk Tool Vision



Process Envisioned

• Proof of Concept (done)

• Data availability (done)

• Draft Indicators of Risk (done)

• SME preliminary work (done, ongoing)

• User base/profiles documented (done)

• User stories documented (done)

• Additional Tool IT Development (underway)

• Scoring Metrics Development (underway)

• Tool IT Development to automate scoring metrics (future)

• Incorporate Additional Planning Data (future)

General Development Process



Asset Data Maturity

Stage #1:  Collect Asset Inventory Information – Location and Attribution  

Stage #2:  Collect Asset Inspection Information – Condition 

Stage #3:  Perform Asset Specific Risk Analysis – Probability & Consequence

Stage #4:  Perform Cross Asset Risk Analysis – Cost/Benefit Ratios



Stage #1 – Asset Inventory



Stage #1 – Asset Inventory

Asset inventories are populated through three main channels at MnDOT

Post-Construction LiDAR As-Built Pay Item Internal Staff Field Collection



Stage #1 – Asset Inventory

Successes

• LiDAR data collection has significantly reduced demand on employee time
• As-built data collection is the best option for underground assets
• Internal staff collection can help when the data is needed in a short time frame

Challenges

• LiDAR collection after construction leads to delay in updating inventories
• Periodic updates to specification can lead to confusion around requirements 
• Different solutions are needed if assets aren’t in TAMS (Work Manager -vs- ESRI)



Stage #2 – Asset Inspections



Stage #2 – Asset Inspections

Inspection procedures are being created and updated for entry into TAMS

Signals LightingEarth Retaining Structures



Stage #2 – Asset Inspections

Successes

• Foster consistency for inspections of non-bridge structural assets (poles & walls)
• Establish proper networks of communication to address findings in a timely manner
• Develop inspection modules in Work Manager to eliminate paper forms

Challenges

• Districts may have difficulty meeting the proposed cycle of inspections
• Staff turnover can disrupt the ideal flow of information (e.g. critical finding)
• Inspection results can put additional stress on project scoping & budgeting



Stage #3 - Asset Specific Risk

• Work with subject matter experts to define key aspect and weighting factors that 
contribute to probability and consequence of asset failure



Stage #3 - Asset Specific Risk

Earth Retaining Structures Example

Probability Factors

• Wall Condition

• Structure Type

• Wall Area

Consequence Factors

• Wall Height

• Avg. Daily Traffic

• Proximity to Roadway

Structure 
Number Length

Total Wall 
Area

Structure 
Type

Condition 
Code ADT

COF 
Score

Consequence of Failure 
(COF) Description

Max 
Height

Minimum 
Distance 
In Front

Minimum 
Distance to 

Route Carried
R-35W-012-029 980 15680 9 8 189000 3 Major: Partially Blocks or Unde  25 9 4
R-094-242-053 5240 78600 9 5 143000 3 Major: Partially Blocks or Unde  24 6 5
R-062-111-032 214 1712 17 7 58000 3 Major: Partially Blocks or Unde  16 24 0
R-101-011-015 1770 24780 9 9 59000 3 Major: Partially Blocks or Unde  17 4 70
R-35E-103-022 1120 8960 9 8 74000 3 Major: Partially Blocks or Unde  15 0 63
R-100-006-027 460 4600 9 9 124000 3 Major: Partially Blocks or Unde  15 10 5
R-094-242-051 1240 7440 9 7 143000 3 Major: Partially Blocks or Unde  11 35 0
R-101-011-018 925 7400 9 9 5900 2 Minor: Within 12 feet of Roadw 14 20 180
R-149-005-048 3760 22560 19 8 8600 3 Major: Partially Blocks or Unde  14 5 20
R-110-003-047 2900 14500 19 8 24800 3 Major: Partially Blocks or Unde  6 0 9999
R-100-013-034 5168 51680 9 8 68000 1 Negligible: No Impact to Roadw 16 250 150
R-094-242-052 2720 21760 9 7 130000 3 Major: Partially Blocks or Unde  9 6 63
R-35W-008-053 305 3050 9 6 108000 3 Major: Partially Blocks or Unde  18 14 16
R-094-236-022 7500 135000 9 6 153000 3 Major: Partially Blocks or Unde  30 1 4
R-35E-105-075 3430 37730 9 6 73000 2 Minor: Within 12 feet of Roadw 13 13 9999
R-036-007-029 5200 46800 9 8 51000 3 Major: Partially Blocks or Unde  17 20 0
R-494-003-037 509 2545 9 6 127000 3 Major: Partially Blocks or Unde  10 14 0
R-094-229-025 870 7830 9 7 119000 1 Negligible: No Impact to Roadw 10 30 32
R-077-008-076 682 5456 9 6 66000 3 Major: Partially Blocks or Unde  14 20 3
R-010-230-097 2160 21600 17 6 98000 3 Major: Partially Blocks or Unde  19 25 7
R-394-003-044 983 10813 9 6 121000 3 Major: Partially Blocks or Unde  15 8 5
R-101-040-076 5498 43984 9 9 5000 3 Major: Partially Blocks or Unde  12 9999 0
R-012-150-058 930 16740 9 7 22900 1 Negligible: No Impact to Roadw 22 50 9999
R-094-235-006 810 4860 9 6 164000 3 Major: Partially Blocks or Unde  12 20 0
R-094-239-017 5600 39200 9 6 150000 3 Major: Partially Blocks or Unde  12 5 4
R-094-234-097 3460 27680 19 8 164000 2 Minor: Within 12 feet of Roadw 9 10 9999



Stage #3 - Asset Specific Risk

Earth Retaining Structures Example



Stage #3 - Asset Specific Risk

Successes

• This process is robust and offers an exceptional level of detail
• It is flexible; users can change the weighting of the factors, add/delete factors, etc.
• The output can be joined to geospatial layers and symbolized easily

Challenges

• Requires data availability and quantification of the selected factors
• Developing consensus around factors and weights can be difficult, especially in 

decentralized agencies
• Analysis tool is not live; it requires periodic updates for condition and AADT data



Stage #4 – Cross Asset Risk Analysis

• Projected future damage cost can be weighed against resiliency improvement costs to 
determine a Benefit/Cost ratios that can be applied to various asset types



How to use the data? - Corridor Risk Tool



How does all this data fit together?

Ongoing development:  Geospatial Best Practices (aka How is a Corridor defined?)

District Level Control Section User Defined Area



How does all this data fit together?

Ongoing development:  Formulas
Asset Asset Count Data Maturity AMSIP Tier Factor On Map?
Slopes 4 3 2 yes
Bridge 18 2 1 yes

Overhead Signs 26 2 3 yes
Pavement 1.87 2 1 yes

Hydraulic Structures 293 2 3 yes
Traffic Barrier Termini 80 1 3 yes
Traffic Barrier Linear 40 1 3 yes

Pipes 187 2 3 yes
Retaining Walls 12 1 2 yes

Natural Hazard Areas 0 1 4 yes
Subgrades 0 1 4 yes

Special Drainage Features 2 1 3 yes
Instrumentation 0 1 3 yes

Noise Walls 15 2 3.5 yes
Sidewalks 7024 2
Bus Stops 8 2

Curb Ramps 24 2
APS Systems 16 2

Bikeways 1163 1 2.5 yes
Pavement Markings 211 1 3 yes
Pavement Striping 4253 1 3 yes

Ponds 3 2 3 yes
Deep Stormwater Tunnels 0 1 3 yes

SPCD 0 2 3 yes
High Mast Light Towers 10 2

Facilities 4 Varies yes

We first need to determine an overall formula 
that considers the relative importance of the 
asset class (AMSIP Tier Factor) and the level 
of data maturity (both ideal and actual) for 
that asset class.

Once we have the overall formula sorted out, 
we can determine how it is affected by the 
reliability of the data (e.g. how recently were 
inspections completed?), and availability of 
the data, which can be inconsistent across 
districts or corridors.



How does all this data fit together?

Ongoing development:  Formulas Asset Asset Count Data Maturity AMSIP Tier Factor On Map?
Slopes 4 3 2 yes
Bridge 18 2 1 yes

Overhead Signs 26 2 3 yes
Pavement 1.87 2 1 yes

Hydraulic Structures 293 2 3 yes
Traffic Barrier Termini 80 1 3 yes
Traffic Barrier Linear 40 1 3 yes

Pipes 187 2 3 yes
Retaining Walls 12 1 2 yes

Natural Hazard Areas 0 1 4 yes
Subgrades 0 1 4 yes

Special Drainage Features 2 1 3 yes
Instrumentation 0 1 3 yes

Noise Walls 15 2 3.5 yes
Sidewalks 7024 2
Bus Stops 8 2

Curb Ramps 24 2
APS Systems 16 2

Bikeways 1163 1 2.5 yes
Pavement Markings 211 1 3 yes
Pavement Striping 4253 1 3 yes

Ponds 3 2 3 yes
Deep Stormwater Tunnels 0 1 3 yes

SPCD 0 2 3 yes
High Mast Light Towers 10 2

Facilities 4 Varies yes

The intent is to have the formula return one 
takeaway score for the area of interest; 
likely a letter grade (A-F).

Ideal Scenario Termini Noise Walls ERS Pavements
Count * Risk Index 9040 2060 4550 13200
Maturity Weight 3 3 3 3

AMSIP Tier Weight 4 2.5 7 10
Product 108,480 15,450 95,550 396,000

Total 615,480

Imperfect Data Scenario Termini Noise Walls ERS Pavements
Count * Risk Index 9040 2060 4550 13200
Maturity Weight 1 2 3 2

AMSIP Tier Weight 4 2.5 7 10
Product 36,160 10,300 95,550 264,000

Total 406,010



How does all this data fit together?

Ongoing development:  Incorporation of additional data sets

In addition to system stewardship, our 
corridor planners also consider the 
following objectives:

• Transportation Safety
• Critical Connections
• Climate Action
• Healthy Equitable Communities
• Open Decision Making

We plan to include geospatial layers that 
quantify these goals, then expand the 
formulas to include these new data sets.



Thank You!

Douglas Maki
douglas.maki@state.mn.us

651-234-7044

mailto:douglas.maki@state.mn.us
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