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A little about myself

• Working in state government since 2004

• Started with MnDOT Bridge Office in 2009
• 2009-2013 FC Inspections, NBIS Compliance

• 2013 Bridge Inventory Unit

• 2020 Asset Management

• Bachelors in Civil Engineering, Masters in 
Software Engineering

• Member of Task Force, Chair of Testing TAG

• 3 kids, 1 dog and 1 wife
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Where we’ve been

• BrM user since inception of Pontis

• Early 2000s tried software called BrINFO

• 2011 

• Adapted InspectTech for data collection

• Created in-house tool “BRIM” for management

• Many existing integrations with BrM data
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BrM is the backbone of MnDOT’s BMS

11/22/22 mndot.gov 4



Minnesota Bridge Data Flow Diagram Simplified
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Assetwise

BrM 6.5
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BrM 5.2



Minnesota Bridge Data Flow Diagram Simplified

11/22/22 mndot.gov 6

Assetwise

BrM 6.5

DEPENDENCIES
(ADHOC SQL queries,
BRIM, Crystal Reports, 
Data Warehouse, GIS)

BrM 5.2

CUSTOMIZATIONS

COTS



BRIM – Bridge Replacement and Improvement Management

• VBA Enhanced Spreadsheet

• Used as a gateway for users to 
view bridge inspection/inventory 
data

• Completely customizable and 
familiar for engineers to use

• Held outside the land of IT 
(where hopes and dreams die)
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BRIM – Resilience Module

• Combines Inventory and 
Inspection Data in 11 different 
scaling tables
• Structural condition, Scour, NSTM, 

Fatigue, Load Capacity, Clearance, 
Hydraulic Capacity

• Importance Factor
• ADT, Bridge Length, Detour Length, 

Route On and Route Under 

• Rolled up into a single score: 
Bridge Planning Index 
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BRIM – Improvement Module

• Using inventory/inspection data 
identifies work type, year and 
cost

• Applied to entire inventory, 
establishes overall need

• Limited to deck centric work 
types
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BRIM – Expert Review Module

• Annual review period by 
District Bridge Engineers

• Override: action, year, cost 

• Serves as consistent way to 
document intentions
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BRIM – Forecast Module

• Leverages the result of two 
research findings to predict 
Remaining Service Life of 
bridge deck

• Helpful in setting FHWA 
performance targets

• Used for TAMP

• Used for identifying funding 
gaps 
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Added Procedurally Generated Tables and Views
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Bridge Reports - Bridge Inspection and Inventory Report

• Summary of the most recent inventory and 
inspection

• Can bulk output population of bridges by 
number or inspection agency

• Can filter based on inspection due date

• Roadway clearance measurements 
dynamically update the diagram
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Roadway Clearance Report
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Bridge Reports – Inspection Forecast Report

• Summary of inspections due by month

• Report ‘forecasts’ next due dates 
based on the assumptions:

• Inspection frequency stays the same

• Structure inspected on time

• Outputs handy table showing 
summary for next three years at end of 
report
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Inspection Forecast Report
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Back to the Future

• BRIM has many advantages, but BrM has 
more than caught up

• Actively working to “migrate” existing 
practices into modules within BrM

• MnDOT in engaged in couple initiatives to 
help us climb the Great BrM Pyramid
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Deterioration Modeling

• Deterioration modeling is one of the 
first objectives 

• TPF-5(432): Bridge Element 
Deterioration for Midwest States

• DOTs pool resources and historic 
bridge data

• Develop reliable deterioration curves

• Component NBI ratings

• NBE, BME, and ADE
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Analysis Database

Data Screening
• Tables needed • Filtering

§ A guidance to discern if inspection data 
is inappropriate for use in modeling

§ Adding a column in each spreadsheet 
to mark if a record is valid or not

§ Validation focuses on missing records, 
non-standard environment class, 
negative condition state quantities.
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Deterioration Curve Approach
•Markov Model

• Estimation and validation data sets 
side-by-side, final result a 
combination

•Weibull Shaping Parameters
• Models the onset of deterioration

• Action effectiveness 
• Finds the transition probability 

matrix that best explains 
improvement in RC Deck condition 
after major preservation
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GCR Results into BrM
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State Pop 9 8 7 6 5 4 3 2 1
IA 2,595 2.4 4.7 8.2 9.7 16.8 16.2 999.0 999.0 999.0
IL 5,870 0.9 3.8 6.3 6.5 5.8 9.9 11.7 999.0 999.0
IN 3,988 1.6 3.2 7.3 10.0 14.2 72.5 18.2 8.4 999.0
KS 2,732 999.0 3.6 17.2 8.6 14.6 28.8 999.0
KY 4,820 0.8 3.8 7.7 10.1 11.3 19.4 44.6 999.0 999.0
MI 3,923 0.8 2.7 4.6 5.9 6.1 8.9 230.4 999.0
MN 2,437 1.2 3.7 10.6 12.6 11.1 999.0 54.1 999.0
ND 623 2.1 8.6 13.7 13.5 21.1 999.0 999.0 999.0
NE 2,030 3.2 6.4 10.2 9.6 23.4 18.6 999.0
OH 10,338 2.4 4.4 6.3 9.9 7.2 13.7 69.4 999.0
SD 1,140 0.6 2.3 5.1 7.2 6.2 7.1 15.4 999.0
WI 4,451 0.7 3.1 6.4 6.0 9.6 14.8 14.7 999.0
All 1.8 3.8 7.3 8.3 8.8 13.0 24.3 176.8 999.0
Pop 44,946 2,134 8,427 16,784 9,877 3,624 1,307 2,529 256 8



Element Results into BrM
State Population 1->2 2->3 3->4

IA 4,073 247.2 39.8 61.7
IL 2,129 20.8 20.9 2.3
IN 244 187.7 101.0 999.0
KS 1,462 260.3 51.4 127.7
KY 878 13.4 19.8 33.1
MI 3,411 21.5 19.3 182.5
MN 2,550 41.4 15.3 51.8
ND 1,041 33.1 24.1 42.0
NE 2,236 78.8 14.5 999.0
OH 1,733 49.6 27.6 38.1
SD 1,300 30.8 14.4 132.4
WI 4,706 69.3 19.8 27.6
All 25,764 43.6 19.7 24.8



Performance Measures

• All States are required to establish 
performance targets based on GCR

• Many issues with this

• Smaller fixes may not due justice

• Broad stroke of GCR data

• Small defect may control

• Minnesota has launched a research effort to 
establish element level performance targets
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Element level performance targets

• Emphasize the elements and other factors 
that highlight the best cost/benefit 
opportunities for maximizing the life of a 
bridge.

• Guide the decision process for selecting the 
right maintenance and preservation action at 
the right time.
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Mobile Bridge Map

https://brmp.dot.state.mn.us/mbmp/

• Tool to allow users to quickly access 
native mobile maps 

• Can quickly benefit from 3rd party app 
features

• Can also access latest 
inventory/inspection report
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Engagement

• AASHTOware is software for the states, by the states

• BrM Officer Positions

• BrM Technical Advisory Groups
• Database - Craig Nazareth (Rhode Island)  craig.nazareth@dot.ri.gov

• Optimizer - Beckie Curtis (Michigan) curtisr4@michigan.gov

• Testing - David Hedeen (Minnesota) david.hedeen@state.mn.us
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