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ASSET MANAGEMENT OBJECTIVES
Overview
MnDOT has strong business processes in place to prioritize asset management
investments in Minnesota’s transportation infrastructure. MnDOT asset
management guides the effective use of available resources to make the right
investment decisions and minimize asset life cycle costs, while considering the
various trade-offs involved in decision-making processes. This is in line with the
definition of asset management outlined in MAP-21:

Asset management is a strategic and systematic process of operating,
maintaining, and improving physical assets, with a focus on both engineering
and economic analysis based upon quality information, to identify a structured
sequence of maintenance, preservation, repair, rehabilitation, and replacement
actions that will achieve and sustain a desired state of good repair over the life
cycle of the assets at minimum practicable cost.
A simplified schematic of the investment process, showing the link between the
existing agency plans and the TAMP, is represented in Figure 2-1.

Figure 2-1: MnDOT Asset Management Planning Process
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MnDOT’s key transportation asset management objectives include the
following:
•

Achieve performance targets

•

Minimize life-cycle costs

•

Integrate maintenance and capital investments

•

Consider risk in decision making

•

Make informed tradeoff decisions

•

Use quality data to drive decisions

Additional priorities and objectives are reflected in MnDOT’s investment
plans, which include the 20-year State Highway Investment Plan for capital
improvements. MnSHIP is a part of the coordinated, ongoing planning and
outreach process that connects policy direction – laid out in Minnesota’s
50-year Statewide Vision (the “Minnesota GO Vision”) and 20-year Statewide
Multimodal Transportation Plan – to improvements made on the state highway
system.
MnSHIP documents the investment strategies and expected outcomes for
all capital investment categories including asset management. The pilot
TAMP, completed in 2014, served as a supporting document informing the
investment trade-off decision reflected in the 2018-2037 MnSHIP. Performance
measures and targets as well as investment strategies in the pilot TAMP
were incorporated into the updated MnSHIP. The TAMP does not replace any
existing MnDOT plan; rather, it provides critical input to existing plans by better
linking capital and maintenance expenditures related to asset preservation.
MnDOT will use the TAMP to more thoroughly analyze life cycle costs, evaluate
risks and develop mitigation strategies, establish asset condition performance
measures and targets, and develop investment strategies. The objective is to
manage assets to the lowest life cycle cost while delivering an agreed upon
level of service (i.e., performance). The TAMP will serve as an accountability
and communication tool and will inform established capital and operations
planning efforts.

Existing Asset Management Planning
MINNESOTA GO VISION
MnDOT’s long-term (50-year) vision is to create a multimodal transportation
system that maximizes the health of people, the environment and Minnesota’s
economy. As outlined in the Minnesota GO Vision, the role of the transportation
system is to:
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•

Connect Minnesota’s primary assets – the people, natural resources, and
businesses within the state – to each other and to markets and resources
outside the state and the country

•

Provide a safe, convenient, efficient, and effective movement of people
and goods

•

Provide a flexible system to adapt to changes in society, technology,
environment, and the economy

The Minnesota GO Vision guiding principles, which direct MnDOT’s policy and
investment decisions related to transportation assets, are shown in Figure 2-2.
Figure 2-2: Guiding Principles for MnDOT’s Policy and Investment Decisions

GUIDING PRINCIPLES

GUIDING PRINCIPLE STATEMENTS

Leverage Public Investments to Achieve
Multiple Purposes

Provide a transportation system to support other public purposes such as
environmental stewardship, economic competitiveness, public health, and energy

Ensure Accessibility

Provide a safe system for user of all abilities and incomes

Ensure Accessibility

Provide access to key resources and amenities

Build to a Maintainable Scale

Consider and minimize long-term obligations

Build to a Maintainable Scale

Affordably contribute to overall quality of life and prosperity of the state

Ensure Regional Connections

Connect key regional centers through multiple modes of transportation

Integrate Safety

Improve safety through systematic and holistic methods that take into account
proactive, innovative, and strategic considerations

Emphasize Reliable and Predictable
Options

Prioritize multimodal options over reliance on a single option

Strategically Fix the System

Strategically maintain and upgrade critical existing infrastructure

Use Partnerships

Coordinate across sectors and jurisdictions to improve efficiency of transportation
projects and services

STATEWIDE MULTIMODAL TRANSPORTATION PLAN
MnDOT’s Statewide Multimodal Transportation Plan, adopted in 2017,
identifies objectives and strategies to help achieve the Minnesota GO Vision.
The plan emphasizes multimodal solutions that ensure high return-oninvestment. The SMTP objectives, summarized below, stress the importance of
data in strategically operating and maintaining the transportation system.
Open Decision-Making
Make transportation system decisions through processes that are inclusive,
engaging, and supported by data and analysis. Provide for and support
coordination, collaboration, and innovation. Ensure efficient and effective use of
resources.
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Transportation Safety
Safeguard transportation users and the communities through which the system
travels. Apply proven strategies to reduce fatalities and serious injuries for all
modes. Foster a culture of transportation safety in Minnesota.
Critical Connections
Maintain and improve multimodal transportation connections essential
for Minnesotans’ prosperity and quality of life. Strategically consider new
connections that help meet performance targets and maximize social,
economic and environmental benefits.
Healthy Communities
Make fiscally responsible transportation system decisions that respect and
complement the natural, cultural, social, and economic context. Integrate land
use and transportation to leverage public and private investments.
System Stewardship
Strategically build, manage, maintain, and operate all transportation assets.
Rely on system data and analysis, performance measures and targets,
agency and partners’ needs, and public expectations to inform decisions. Use
technology and innovation to get the most out of investment and maintain
system performance. Increase the resiliency of transportation system and
adapt to changing needs.
System Stewardship includes asset management as one of three concepts
addressed under the objective area. Asset management related strategies
under System Stewardship include:
The Statewide Multimodal
Transportation Plan objectives shape
subsequent MnDOT plans and
investments.

•

Give asset management priority to infrastructure on identified priority
networks

•

Maximize the useful life of transportation assets while considering system
performance, costs and impacts to the state’s economy, environment, and
quality of life

•

Incorporate asset management principles into capital, maintenance, and
operations decisions

STATE HIGHWAY INVESTMENT PLAN
MnDOT documents its capital investment strategies to address all five of the
above SMTP objectives in the State Highway Investment Plan. MnSHIP is a
20-year plan that analyzes and tracks the impact of recent capital investments,
identifies capital needs, establishes statewide priorities for projected revenue,
and identifies strategies that ensure that MnDOT resources are used efficiently
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and effectively. The 2018-2037 plan predicts revenues for the next 20 years
to total $21 billion, although the projected needs on the transportation system
total $39 billion. This $18 billion funding gap is projected to result in an increase
in both the number of roads and bridges in poor condition and the number of
unfunded priorities over the 20-year planning horizon.
The growing disparity between available resources and the investments
needed to maintain the transportation infrastructure system at a desired level
of service has been the guiding focus for the major themes identified during
the development of the TAMP (discussed in Chapter 1). These themes
include emphasis on maintenance and preservation of existing transportation
assets and enhancing current business processes to improve management of
transportation assets.
The use of a performance-based approach to inform investment and project
decisions is not a new concept for MnDOT. During the MnSHIP development
process, trade-offs between investment levels, performance levels and risks
were evaluated to improve understanding of the impact of investment decisions
through a more holistic approach. Figure 2-3 summarizes three approaches
developed during the MnSHIP scenario planning process.

MnSHIP directs $6.1 billion to be spent
on Asset Management over the next
20 years.

Figure 2-3: Investment Approaches Developed for Scenario Planning
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MnDOT developed the three approaches to demonstrate a range of objectives
to pursue over the next two decades, as well as to evaluate the trade-offs in
performance and risk management within each approach. To illustrate these
trade-off decisions, MnDOT developed performance levels for each investment
category and then packaged different performance levels from each category
into three investment approaches. Internal and external feedback on these
trade-offs was considered in the development of the investment direction in
MnSHIP.
The final MnSHIP investment direction and investment strategies are discussed
in more detail in Chapter 8: Financial Plan and Investment Strategies.

CAPITAL HIGHWAY INVESTMENT PLAN
The 10-year Capital Highway Investment Plan is updated each year to
communicate MnDOT’s proposed capital investments for the next 10 years,
serving as an annual check-in between the MnSHIP plan update cycles. It
provides the opportunity to track investments compared to the investment
guidance established in MnSHIP, ensuring accountability. The primary
objectives of the CHIP are to:

The 10-Year Capital Highway
Investment Plan is updated annually
to communicate MnDOT’s proposed
capital investments for the next 10
years.

•

Detail MnDOT capital investments over the next 10 years on the state
highway network

•

Compare planned and programmed projects with the investment priorities
established in MnSHIP, and explain any change in direction or outcomes

•

Facilitate coordination between MnDOT districts and local units of
government on future investments

•

Improve the transparency of MnDOT’s proposed capital investment and
decision-making

Selecting projects on the state highway system is an annual process. MnDOT
starts identifying potential projects 10 years in advance. MnDOT district staff
work each year with MnDOT central office and specialty office staff to complete
a 10-year list of projects for each district on the state highway system. MnDOT
then combines the districts project lists into the 10-Year Capital Highway
Investment Plan.

MNSHIP CAPITAL INVESTMENT PRIORITIES
With the recent update of MnSHIP, the 20-year investment direction shifted
focus to maintaining the existing state highway system while making limited
mobility investments. It continues a shift for MnDOT from being a builder of the
system to being the maintainer and operator of the system. The investment
direction does not affect the projects already developed and programmed in
years 2018 through 2021. Projects in those years were based on the 2013
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MnSHIP investment direction which took a more balanced approach between
asset management and mobility investments. The priorities identified in the
current plan will be reflected in investments and projects starting in 2022. The
infrastructure preservation investments documented in this TAMP are targeted
to optimize investments in asset management (considering fiscal constraints)
while making progress toward established goals and objectives. Figures
2-4 through 2-7 summarize the specific strategies that MnDOT identified as
a part of the MnSHIP and TAMP development processes to better manage
performance in various capital program areas over the next 20 years. The
TAMP focuses specifically on the strategies within the System Stewardship
objective area.
Figure 2-4: System Stewardship Capital Strategies for More Efficient Asset Investments

INVESTMENT CATEGORY

SYSTEM INVESTMENT STRATEGY

Pavement Condition

Optimize investment at the network level with a mix of strategies considering the lowest life cycle
cost

Pavement Condition

Prioritize investment to maintain conditions on NHS pavements

Pavement Condition

Allow non-NHS pavements to deteriorate to a slightly lower condition, while maintaining safe
conditions for the traveling public

Pavement Condition

Focus on reactive maintenance activities (e.g., pothole patching) to avoid hazardous conditions

Pavement Condition

Use operational budget for maintenance of pavements

Pavement Condition

Apply short-term fixes to address immediate needs

Pavement Condition

Develop new materials, design standards and procedures

Pavement Condition

Use recycled materials, innovative design, and preventive maintenance treatments to extend the
useful life of infrastructure without increasing costs

Pavement Condition

Plan for two comparable repair strategies (concrete versus bituminous) for some projects so
contractors can bid the most cost-effective solution

Bridge Condition

Invest to meet NHS and non-NHS bridge condition targets

Bridge Condition

Invest in state highway bridges at optimum points in their life cycles to ensure safety and
structural health

Bridge Condition

Conduct bridge inspections to ensure timely application of maintenance, capital improvements,
public safety, and structural integrity

Bridge Condition

Apply appropriate measures to ensure bridges achieve or exceed their intended service lives

Bridge Condition

Research/evaluate innovative materials and construction techniques

Roadside Infrastructure Condition

Repair and replace infrastructure in poor condition or infrastructure beyond its service life

Roadside Infrastructure Condition

Replace infrastructure with the greatest exposure to the traveling public, mostly through
pavement/bridge projects

Jurisdictional Transfer

Commit to correcting roads with the highest degree of mismatched ownership (i.e., those
identified in Track 0 of the 2014 Minnesota Jurisdictional Realignment Project report)

Jurisdictional Transfer

Balance investment between the Twin Cities area and Greater Minnesota

Jurisdictional Transfer

Identify projects in the CHIP where investments could facilitate the transfer of ownership

Facilities

Prioritize health and safety-related repairs to rest areas unless replacement is warranted

Facilities

Focus investments on weigh scale mechanics and existing weigh station buildings
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Figure 2-5: Transportation Safety Capital Strategies for More Efficient Asset Investments

INVESTMENT CATEGORY

SYSTEM INVESTMENT STRATEGY

Traveler Safety

Invest in high priority, lower cost proactive projects

Traveler Safety

Install lighting at high-crash locations

Figure 2-6: Critical Connections Capital Strategies for More Efficient Asset Investments

INVESTMENT CATEGORY

SYSTEM INVESTMENT STRATEGY

Twin Cities Mobility

Focus on investments that provide reliable congestion-free options on Twin Cities metro area
corridors

Twin Cities Mobility

Focus on low cost spot mobility projects that provide safety benefits and reduce delays

Greater Minnesota Mobility

Focus investment to improve travel time reliability through operational improvements such as
upgraded traffic signals, ITS, turn lanes and passing lanes

Freight

Explore system investment strategies for the Freight Investment category in the Freight
Investment Plan

Bicycle Infrastructure

Focus 70% of bicycle investments in urban areas and 30% of investments in rural areas

Bicycle Infrastructure

Add to existing bridge and pavement projects to improve safety and connectivity of the state
bikeway system

Accessible Pedestrian
Infrastructure

Focus more investment in sidewalk, curb ramp and accessible pedestrian signal projects

Accessible Pedestrian
Infrastructure

Make other pedestrian improvements via complete streets and complete gaps in the network

Figure 2-7: Healthy Communities Capital Strategies for More Efficient Asset Investments

INVESTMENT CATEGORY

SYSTEM INVESTMENT STRATEGY

Regional and Community
Improvement Priorities

Invest in economic development-driven projects through the Transportation Economic
Development program

Regional and Community
Improvement Priorities

Expand partnerships with local agencies/communities that leverage funds to complete larger
projects
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Existing Asset Management Programming
Framework
Once investment levels are set, projects are selected to help achieve the
targeted performance expectations established by MnDOT. This TAMP
was developed using several tools available to help determine the best use
of available funding for asset management activities. These tools include
advanced systems that meet the federal standards for analyzing bridge and
pavement conditions.
Planned and programmed projects are based on recommendations from the
management systems and input from MnDOT districts. MnDOT district staff
work each year with MnDOT central office and specialty office staff to complete
a 10-year list of projects for each district on the state highway system. MnDOT
then combines the districts’ project lists into the 10-Year Capital Highway
Investment Plan.
The CHIP includes projects in two time periods:
•

Years 5-10 represent MnDOT’s planned projects

•

Years 1-4 represent projects MnDOT selected for funding and committed
to delivering, which are included in the State Transportation Improvement
Program

Annual work plans for needed maintenance and operations activities are then
derived from the STIP and CHIP.

HIGHWAY PAVEMENT MANAGEMENT APPLICATION
MnDOT manages pavement condition data through its Highway Pavement
Management Application software developed by Stantec Consulting, which
meets all federal minimum standards for developing and operating pavement
management systems pursuant to 23 U.S.C.150 (c)(3)(A)(i). MnDOT uses
HPMA to develop funding scenarios based on pavement treatment decision
trees and performance prediction models to optimize the combination of
preservation and rehabilitation activities and achieve the best conditions
possible given funding constraints. The dynamic application allows for
comparisons between a range of treatment option scenarios, from “minimum
maintenance only” to “full reconstruction.” This process is explained further in
Chapter 8: Financial Plan and Investment Strategies.
MnDOT’s roadway network is kept up to date using ESRI’s Roads and
Highways database management system. This ORACLE-based application
allows for the roadway and bridge network to be kept current and is used as a
basis for the pavement network for HPMA modeling.
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The condition of the network is measured annually by MnDOT’s pavement
management unit using a special digital inspection vehicle equipped with an
inertial profiler, 3D laser camera system, digital video imaging system and
GPS antenna. All state highways (includes interstate routes) are driven in both
directions annually with this vehicle. In addition, any NHS route that is not part
of the state highway system (see figure 2-8) is also driven. Once driven, the
data is processed to calculate roughness, rutting, faulting, and cracking. The
state highway data is stored in MnDOT’s pavement management system.
HPMA stores all of the historical pavement condition information. While the
non-state NHS routes are processed outside of HPMA, they are reported as
part of the official HPMS submittal to FHWA and incorporated into the NHS
pavement conditions.
MnDOT has legacy processes in place to update the HPMA data in response
to the completion of construction projects and this effort captures substantive
capital project work. MnDOT is also developing its TAMS system in a way that
will capture relevant work performed by its maintenance crews (such as crack
sealing and seal coating) and make it available for incorporation into the HPMA
data as may be appropriate. Finally, MnDOT routinely uses indefinite delivery,
indefinite quantity contracting methods to perform preventive maintenance and
other activities. In 2019, MnDOT will add functionality to its Capital Highway
Information Management Enterprise System and develop business processes
that will allow for more formal tracking of this type of work and make the
pavement data as complete as possible.
Each segment of road in HPMA has its own deterioration curve, used for
predicting future conditions. There is a deterioration curve for roughness and
cracking. If there is enough historical data for the segment, HPMA will do a
regression fit through all the data collected since the last major rehabilitation.
If the resulting curve meets certain quality requirements, it will be used. If
not, a default curve, based on the deterioration of similar roads will be used.
Each segment of road in HPMA has predicted conditions 50 years beyond the
current condition. Future planned projects can be loaded into the system which
will then modify the predicted conditions to reflect the improved conditions
based on the planned fix.
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Figure 2-8: NHS Pavement Segments Owned By Local Agencies

OWNER

ROUTE

STREET NAME

CENTERLINE MILES

Anoka County

CSAH 14

Main St.

13.4

Dakota County

CSAH 23

Cedar Ave.

1.3

Dakota County

CSAH 32

Cliff Rd.

2.1

Dakota County

CSAH 42

145th St. E.

17.4

Hennepin County

CSAH 81

Main St.

0.1

Hennepin County

CSAH 152

Cedar Ave. S

0.4

Hennepin County

CSAH 153

Lowry Ave. N

0.9

Olmsted County

CSAH 16

N/A

0.9

Ramsey County

CSAH 36

Warner Rd.

2.4

Ramsey County

CSAH 37

Shepard Rd.

2.2

Scott County

CSAH 21

Crest Ave.

3.6

Scott County

CSAH 42

140th St.

5.5

Stearns County

CSAH 75

Division St.

13.8

Saint Louis County

CSAH 91

Haines Rd.

1.5

City of Duluth

MSAS 140

N Lake Ave.

0.1

City of Duluth

MSAS 149

Garfield Ave.

0.9

City of Duluth

MSAS 171

W. Superior St.

0.7

City of East Grand Forks

MSAS 120

Central Ave.

0.5

City of Minneapolis

MSAS 169

Dowling Ave. N.

0.1

City of Minneapolis

MSAS 215

2nd St. N.

0.6

City of Rochester

MSAS 201

S. Broadway Ave.

0.1

City of Saint Paul

MSAS 194

W. Shepard Rd.

0.1

City of Saint Paul

MSAS 249

W. Shepard Rd.

0.1

City of Willmar

MSAS 153

1st St. NE

4.5

City of Duluth

N/A

Port Terminal Rd.

0.6

City of Duluth

N/A

Port Terminal Rd.

0.4

City of Minneapolis

N/A

32nd Ave.

0.1

City of Minneapolis

N/A

30th Ave. NE

0.1

City of Minneapolis

N/A

E Frontage Rd.

0.2

U.S. Military

N/A

Infantry Rd.

0 (driveway)

Metropolitan Airports Commission

N/A

Glumack Dr.

1.7

Metropolitan Airports Commission

N/A

Glumack Dr.

0.5

N/A

N/A

76.8

TOTAL MILEAGE
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Figure 2-9: HPMA Decision Tree

Reconstruction
Rehabilitation

Preventive Maintenance

Risks associated with HPMA were evaluated and identified in MnDOT’s risk
register. A conceptual model of HPMA is shown in Figure 2-9.
When maintenance and rehabilitation analysis is done, each section of road
goes through a decision tree. The decision tree identifies a fix based on the
predicted condition, age, traffic, etc., for each year of the analysis period. Once
a treatment is identified, the default curve for the recommended treatment
is applied and the area between that curve and the “do nothing” curve is
calculated. This area is then multiplied by an effectiveness factor based on
the section length and traffic volume. The cost of the recommended fix is
also calculated. The effectiveness of the fix is divided by the cost of the fix
to generate the Cost-Effectiveness. A matrix of all possible treatments, their
effectiveness, cost and cost-effectiveness is built.
Once the matrix of possible treatments is developed, constraint sets are
created identifying the available budgets and/or desired conditions. If only
desired conditions are identified, the analysis will determine the funding needed
to meet them. If only a budget is identified, the analysis will determine the best
conditions achievable. If both are identified, the analysis will select projects that
most cost-effectively achieve the desired conditions for the available budget.
Analysis can be done for as little as one year or as long as 30 years.
HPMA uses a near optimal technique known as Marginal Cost Effectiveness
when selecting projects. The MCE process begins by selecting the section/
treatment with the highest cost-effectiveness. The MCE is then calculated for
all other possible treatments for that same section. The MCE value replaces
the initial cost-effectiveness value for those treatments.
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MCE is defined as:
MCE=(Er-Es)/(Cr-Cs)
Where

Er= Effectiveness of alternative
Es= Effectiveness of selected treatment
Cr= Cost of alternative
Cs= Cost of currently selected treatment

The process then moves on to the section/treatment with the next highest costeffectiveness. Again, the MCE is calculated for all other possible treatments
for that same section. After each selection, the cost of selected treatments is
checked against the budget and the resulting network condition is checked
against the desired conditions. If either is met, the analysis moves to the next
year. If not, the MCE process continues, selecting and exchanging projects.
The MCE process results in the combination of projects that yield the highest
cumulative effectiveness over the network for a given budget.
Each year, the analysis described above is done. The projects in the current
STIP, plus any preventive maintenance set-asides are assumed. The result
of the analysis is a set of recommended projects, their anticipated cost, and
expected impact on the condition of the network. This process is repeated
under financial constraints during the preparation of MnSHIP investment
scenarios yielding the most cost effective investment strategy for a given
funding level. Under the direction of the Minnesota Legislature, MnDOT
adopted a new Project Selection Policy in November 2018. The policy added
a formal scoring methodology to the pavement project selection process.

BRIDGE REPLACEMENT AND IMPROVEMENT
MANAGEMENT SYSTEM
MnDOT follows the National Bridge Inspection Standards, the Specification
for the National Bridge Inventory Bridge Elements, and the MnDOT Bridge
and Structure Inspection Program Manual for requirements surrounding the
collection of bridge data. MnDOT’s Bridge Replacement and Improvement
Management System follows all federal minimum standards for developing and
operating a bridge management system pursuant to 23 U.S.C.150(c)(3)(A)(i),
but also expands the effort to provide additional value in areas that MnDOT
deems necessary.
Minnesota requires all inspection reports to follow an electronic workflow, so
that each inspection type must follow an appropriate line of approvals. Any
report that changes bridge conditions must be reviewed and electronically
signed by a Registered Professional Engineer. All reports in Minnesota are
subject to compliance reviews by Minnesota’s data-driven compliance review
process.
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ASSET MANAGEMENT PLANNING AND PROGRAMMING FRAMEWORK

PAGE

25

Minnesota uses Bentley InspectTech, rebranded SIMS, as the interface to
collect bridge inventory and inspection data, including NHS bridges owned by
other agencies (see Figure 2-10). Minnesota then copies this data back into
MnDOT databases through two separate data flows:
1) To support the customized reporting and analysis tools.
2) To support the use of AASHTOWare BrM, which is currently updated to
version 6.0, the latest release.
Minnesota maintains currency of bridge data through the required inspection
frequencies. Minnesota allows inspectors to make updates to the information in
advance of the inspection due date in Update Report in SIMS. Minnesota also
makes bulk updates to inventory information through a controlled process in
the MnDOT Bridge Inventory Management Unit.
BRIM is used for forecasting future bridge condition. BRIM uses a deterministic
deterioration model developed from research that studied historical MnDOT
deck NBI inspection data. There are seven deterioration curves that are based
on district, AADT, superstructure type, and deck features, such as rebar type,
wearing surface type, and depth of cover. A deterioration curve is assigned
to each bridge and is used to forecast future condition taking into account
improvement from future projects in MnDOT’s four-year STIP and 10-year
CHIP.
MnDOT does not formally determine the benefit-cost ratio of alternatives for
each bridge. However, life cycle cost principles are built into the work type
logic of BRIM and the repair strategies outlined in the Bridge Preservation
and Improvement Guidelines. The treatment logic in BRIM provides a
recommended work type, timeframe, and cost for each bridge. The treatment
options include a mixture of preservation, rehabilitation, and replacement
alternatives that consider the remaining life in the bridge. The timings of these
treatments are based on condition and predicted deterioration. The output
is reviewed annually by bridge experts in the districts and Bridge Office. The
treatment logic can be varied to compare various repair strategies. The BRIM
work type logic and deterioration modelling assumes that routine preventive
maintenance treatments are being performed with frequencies established in
the Bridge Maintenance Manual.
The treatment logic in BRIM also considers factors such as bridge width,
vertical clearance, design live load, and historical design details. It is difficult
to assign a monetary value to these factors to be able to include them in a
traditional benefit cost analysis. However, these factors are important in the
planning process. MnDOT is currently developing a life cycle cost model
to validate the treatment rules within BRIM and the BPIG to more formally
address alternatives by cost in addition to condition and the other factors noted
above. MnDOT will consider incorporating this analysis in its planning process
as experience with the life cycle cost model and various assumptions grows.
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Figure 2-10: NHS Bridges Owned By Local Agencies

OWNER

INSPECTION AGENCY

LOCATION

County Highway Agency

Anoka County

Main St. over Coon Creek

County Highway Agency

Anoka County

Main St. NW over ditch

County Highway Agency

Anoka County

CSAH 14 over BNSF railroad

County Highway Agency

Anoka County

CSAH 14 over ped trail

Local Park/Forest

Metro District

TH 65 over ped trail

County Highway Agency

Dakota County

CSAH 42 over CP railroad

County Highway Agency

Hennepin County

CSAH 153 over Mississippi River

City or Municipal Highway Agency

Metro District

I 35W over ped trail

City or Municipal Highway Agency

Metro District

US 169 over ped trail

Minnesota Dakota & Western Railroad

US 53 NB over Rainy River

City or Municipal Highway Agency

District 8

TH 23 over ditch

City or Municipal Highway Agency

District 8

TH 23 over ped trail

City or Municipal Highway Agency

City of St. Paul

MSAS 194(EB Shepard Rd.) over Koch Oil

City or Municipal Highway Agency

City of St. Paul

MSAS 194(WB Shepard Rd.) over Koch Oil

City or Municipal Highway Agency

City of St. Paul

MSAS 194 (Shepard Rd.) over Texaco Oil

County Highway Agency

City of St. Paul

CSAH 36(WB WARNER) over railroad

County Highway Agency

City of St. Paul

Shepard Rd over UP railroad

City or Municipal Highway Agency

City of St. Paul

Shepard Rd (CSAH37) over sewer

County Highway Agency

City of St. Paul

CSAH 36 over railroad

District 6

TH 3 over TH 3 trail

Stearns County

CSAH 75 over Sauk River

City of Duluth

W Superior St. over library tunnel

Stearns County

CSAH 75 over BNSF railroad

Private

District 3

TH 23 over Quarry Rd.

County Highway Agency

District 3

TH 23 over ditch

Railroad

Minnesota Dakota & Western Railroad

US 53 SB over Rainy River

Private

District 1

TH 61 over conveyor tunnel

City or Municipal Highway Agency

City of Willmar

MSAS 153 over ditch

County Highway Agency

Scott County

EGAN DR over Credit River

Railroad

City or Municipal Highway Agency
County Highway Agency
City or Municipal Highway Agency
County Highway Agency
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MnDOT has also developed a network level life cycle cost analysis that uses
probabilistic deterioration modelling with Markov Chain analysis. This
model can be used to compare investment scenarios and prioritize
bridge investments by treatment category (i.e., preservation,
rehabilitation, and replacement). This model currently relies
on engineering judgment for the deterioration transition
probabilities and resulting condition after a treatment.
MnDOT will continue to develop this model with a goal of
calibrating with historic condition data so that the model
is data-driven. MnDOT is participating in a pooled fund
study with other Midwest states that will provide additional
deterioration modeling capabilities. MnDOT will consider
more formally incorporating this network level LCCA in its
planning process once it becomes a data-driven model.
The treatment logic within BRIM recommends a work type and
timeframe based on deck condition, AADT, bridge deck type, and
historical policies for design and materials. Unit costs are then applied
to each bridge based on the recommended work type and bridge quantities.
The results are used to develop short-term budget needs for the STIP and
CHIP as well as long-term budget needs for the MnSHIP 20-year plan.
BRIM provides a candidate list of projects and the ability to forecast future
condition of the system based on varying investment amounts. The treatment
logic can be modified to compare multiple preservation strategies. The BPIG
provides guidance on cost-effective repair strategies to be used during the
scoping phase of a project.
The BRIM output is used for the development of the four-year STIP and
10-year CHIP. In addition to the treatment logic and deterioration modelling,
BRIM also includes a risk assessment called the Bridge Planning Index. The
BPI logic includes eight risk factors that determine the probability of a service
interruption as well as four factors that create an importance factor. All of this
information is used to create candidate lists of bridge projects by the districts.
Additional guidance for projects is provided by the BPIG and is applied during
the scoping phase of a project. The results of the BRIM model provide a
starting point, but there is no substitute for the scoping work that is performed
on each bridge to determine the right repair. This includes a review of
inspections, load rating analysis, review of geometric and safety features,
review of problematic design details from the past, risk assessment, historical
maintenance needs, current condition and predicted future condition, etc. All of
this information is used in scoping to make the right decision for each bridge.
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The bridge work is also reviewed to ensure it fits within the goals of the
project and the corridor. Preservation work is typically packaged with multiple
bridges to provide an economy of scale and to realize traffic control savings.
In addition, bridge work is often packaged with adjacent pavement treatments
to reduce traffic impacts along a corridor. The end result is a program that
includes a mixture of bridge replacement, rehabilitation, and major preservation
projects that considers the needs of other assets along the corridor.

TRANSPORTATION ASSET MANAGEMENT SYSTEM
MnDOT created the Asset Management Program Office whose function
includes provision of data and implementation of software systems for
asset management. Acquiring and maintaining data requires involvement of
personnel from across the department, and it is one of the roles of this team
to build that collaboration. This system, branded TAMS, houses the majority
of MnDOT’s non-pavement/bridge asset management inventory and condition
information. TAMS now houses data for all of MnDOT’s signals, lighting and
ITS devices, traffic barrier infrastructure, non-bridge hydraulics infrastructure,
noise walls, pavement markings, and signs. As of July 1, 2019, this system will
be used to capture MnDOT maintenance staff labor, equipment and materials
investments in maintaining these asset classes.
At its most basic level of use, TAMS allows reporting and mapping of asset
data and historical maintenance expenditures. This information is used to
create cost models for use in life cycle cost evaluations and maintenance
demand estimates as well as evaluating performance. It is also useful in
improving project scoping efficiency and effectiveness. The Traffic Signals and
ITS module within TAMS allows for advanced analytics, though MnDOT is in
the early stages of capitalizing on this functionality. MnDOT also has prepared
a fairly robust decision tree for highway culvert maintenance and these
algorithms are programmed into TAMS allowing for network needs analysis and
work planning efforts.
TAMS is also used to maintain and update inventory information through
the use of work orders, and other means such as condition inspections.
MnDOT has acquired inventory and condition data for the assets mentioned
above. The department is committed to maintaining the accuracy of the data
through the use of TAMS, as well as the development of processes to capture
as-constructed information and make updates to the stored data. This, too,
requires collaboration between disciplines, building an appreciation for the
various roles as well as an understanding of the use of the data by multiple
users. Efforts from capital planning, project scoping, and asset to field work
management will benefit from consistent and available data.
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OTHER ASSET MANAGEMENT SYSTEMS
Buildings
ARCHIBUS software tracks all of MnDOT-owned building assets besides
radio equipment buildings and buildings for traffic management systems.
The state of Minnesota – Department of Administration has mandated that
all state agencies maintain their building inventories for which they have
custodial control and ensure that the floorplan drawings of those buildings and
ARCHIBUS meets these requirements. There are two other mandated uses of
ARCHIBUS. First, all data from the required Facility Condition Assessments is
to be entered annually into the Capital Project Management Module. This data
is required in order for the agency to receive Capital Investment Appropriations.
Second, all leases between the state of Minnesota and a private or public entity
and all leases between state agencies are entered and maintained in the Real
Estate Portfolio Management Module.

Pedestrian Infrastructure
The Americans with Disabilities Act, enacted on July 26, 1990, is a civil rights
law prohibiting discrimination against individuals on the basis of disability.
Title II of the ADA pertains to the programs, activities, and services public
entities provide. As a provider of public transportation services and programs,
MnDOT must comply with this section of the Act as it specifically applies to
state public service agencies and state transportation agencies. Title II of the
ADA provides that, “…no qualified individual with a disability shall, by reason
of such disability, be excluded from participation in or be denied the benefits
of the services, programs, or activities of a public entity, or be subjected to
discrimination by any such entity.”
As required by Title II of the ADA, 28 CFR. Part 35 Sec. 35.105 and Sec.
35.150, in 2010-2012, MnDOT conducted a self-evaluation of its facilities
and developed a Transition Plan detailing how the organization will ensure
that all of its facilities, services, programs, and activities are accessible to all
individuals.
The ADA Curb and Sidewalk database is one part of MnDOT’s self-evaluation.
The evaluation is a geospatial collection of pedestrian facilities within its public
rights of way. The assets that have been inventoried include curb ramps,
accessible pedestrian signals, sidewalks, and trails. The data is collected using
handheld GPS units to spatially map the assets and to collect measurements
and conditions. Assets are currently collected using an application developed
for ArcGIS Collector and the data is stored in the cloud. TAMS has been
configured to accommodate a form of the ADA curb and sidewalk data. Each
year, the previous year’s construction projects are re-evaluated to ensure
compliance with current MnDOT standards.
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MAINTENANCE AND CAPITAL INTEGRATION
MnDOT has been working toward more fully integrating decision-making
between its capital and maintenance/operations functions. Beginning in 2013,
as its pilot TAMP was under development, the department initiated a project to
accurately capture expense and outcomes of the work of its internal staff. The
goal was to understand costs at a level that cost models could be built with,
which would be sensitive to infrastructure condition and thus be responsive to
the results of capital investment strategies proposed under MnSHIP. During
the preparation of the 2017 MnSHIP, MnDOT was able to forecast impacts to
its pavement and bridge maintenance workloads based on outcomes of the
various investment level scenarios. While the data was used for informational
purposes during that initial effort, MnDOT’s goal is to continue to refine this
approach to eventually allow “budgeting by products and services” in a manner
that directly relates work needs to asset conditions.
MnDOT also seeks to minimize the life cycle costs of owning its assets. Figures
in Chapter 6 – Life Cycle Planning now include specifically modeled MnDOT
maintenance costs for activities included in the life cycle cost analysis. This
work has begun to inform the department about activities that can be done with
internal staff, which yield a high return on investment in terms of asset life (e.g.,
MnDOT’s pavement crack sealing efforts may yield a return on investment of
over 10 to 1). This knowledge has encouraged field staff to prioritize this type of
effort. Currently, MnDOT is able to model costs for pavement, bridge, overhead
sign structures, and culverts with relative confidence.
The effort invested in creating this TAMP was valuable in joining perspectives
of both capital investment and field maintenance management staff. As MnDOT
works to create a formal asset management policy, a culture of collaboration
and integration is supported by efforts such as this.
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