
Transportation Asset Management Webinar Series
Webinar 61

TAM Innovations

Sponsored by FHWA and AASHTO

February 15, 2023

FHWA/AASHTO Asset Management 
Webinar Series

• This is the 61st in a webinar series that has been 

running since 2012

• Webinars are held every two months, on topics 

such as off-system assets, asset management 

plans, asset management and risk management, 

and more

– 3rd Wednesdays, 2PM Eastern

• We welcome ideas for future webinar topics and 

presentations

• Submit your questions using the webinar’s Q&A 

feature
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Welcome
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FHWA and the AASHTO Sub-Committee on Asset Management 
are pleased to sponsor this webinar series
– Sharing knowledge is a critical component of advancing 

asset management practice

Webinar Objectives
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• Highlight TAM Innovations at DOTs

• Exchange innovative TAM practices and foster a dialogue so 
that agencies can learn from each other

• Raise awareness about how innovation can be a catalyst for 
unlocking TAM advancements at your organization
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Webinar Agenda

2:00 AASHTO Welcome and Overview
Matt Hardy, AASHTO

2:05 FHWA Welcome and Perspective 
Tashia Clemmons, FHWA

2:10 Agenda Introduction 
Hyun-A Park, Spy Pond Partners

2:15 PennDOT’s Opensource Asset 
Management Systems               
Justin Bruner, Pennsylvania DOT
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2:30 MnDOT’s TAM Strategic Action Plan
Trisha Stefanski, Minnesota DOT

2:45 UDOT’s Use of the TAM Data 
Assistant to Advance
Chris Whipple, Utah DOT

3:00 Caltrans Application of PM in Safety
Mike Johnson, California DOT 
(Caltrans)

3:15  Discussion and Next Steps
Matt Hardy, AASHTO

TAM 
Innovations

Justin Bruner, P.E.
Asset Management Engineer
PennDOT Asset Management Division



TAM INNOVATIONS

DOT Needs:
• Accurate and reliable prediction of future 

funding needs

• Connect federal performance metrics to asset 
investment levels

• Align project scopes with metrics, safety, 
engineering and fiscal needs

• Create smarter projects that combine needs, 
create less disruption and are more 
financially efficient

Necessity the mother of  innovation…

TAM INNOVATIONS

How do we address these needs?

By breaking down the silos of management and information, 
providing Actionable Intelligence for business leaders.



TAM INNOVATIONS

Actionable intelligence benefits:
– Accurate funding assessments– transparent external conversation
– Accurate condition forecasts- ensuring compliance
– Optimized project recommendations- achieving lower long-term costs
– Meaningful metrics- KPI’s- better business management

TAM INNOVATIONS

How do we achieve Actionable 
Intelligence?
By operating business management systems 

from an open-source ecosystem that can be 

completely customized to the end user’s needs.
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PENNDOT OSS

PennDOT OSS-1:

• Multiple optimization options- LLCC, targets, etc.

• Future condition and need forecasts

• Constrained and unconstrained finance models

• OUTPUT: Treatment per asset, per year

• Systems: BAMS, PAMS, etc.

OSS-1

Answers the question: How do I 
optimize within my asset class?

PENNDOT OSS
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PennDOT Open-Source Software Platforms 
(OSS -1, 0SS -2)

– Current PennDOT BAMS, PAMS, PBJ platforms

– OSS advantages:
– Fast development and implementation

– Complete flexibility to adjust as implementation 
progresses

– Ability to adapt to evolving tools (bridge, pavement 
management)

– Ability to support individual business needs- some areas 
may be more or less advanced than others

PENNDOT OSS

BAMS / PAMS

Database

BAMS-
PAMS

Condition 
Forecasting

Financial needs

Business 
intelligence



BAMS / PAMS

Database

Analysis 
tool

SYSTEM
Asset Management Software Industry : 

Farming equipment industry c. 1940’s 
• Component level 

advancement

• Industry trend for 

sole-source 

provider

• “Vendor lock-in”



SYSTEM
• 1950’s- industry 

explosion due to 

standardized 

interface

• Asset Management 

software output 

standard:

• Recommended 
treatment per 
asset, per year

BAMS / PAMS



BAMS / PAMS

BAMS / PAMS



BAMS
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BAMS / PAMS

Output file:
• 22 tabs in total

• 9 unique charts

• 3 financial analysis tabs

• 1 unfunded treatment 

page

BAMS / PAMS



BAMS / PAMS
([BRIDGE_TYPE]='B' AND [DECK_AREA]>='28500' AND 
[SUB_SEEDED]>='4.75' AND [SUP_SEEDED]>='5.75' AND 
[DECK_SEEDED]<'5.75' AND [P3]='0' AND [INSPTYPE]<>'H') OR
([BRIDGE_TYPE]='B' AND [DECK_AREA]<'28500' AND 
[LENGTH]>='30' AND ([BUS_PLAN_NETWORK]='1' OR 
[BUS_PLAN_NETWORK]='T') AND [SUB_SEEDED]>='4.75' AND 
[SUP_SEEDED]>='5.75' AND [DECK_SEEDED]<'5.75' AND 
[P3]='0' AND [INSPTYPE]<>'H') OR ([BRIDGE_TYPE]='B' AND 
[DECK_AREA]<'28500' AND [LENGTH]>='30' AND 
([BUS_PLAN_NETWORK]='2' OR [BUS_PLAN_NETWORK]='H') 
AND [RISK_SCORE]>='15000' AND [SUB_SEEDED]>='4.75' AND 
[SUP_SEEDED]>='5.25' AND [DECK_SEEDED]<'5.5' AND 
[P3]='0' AND [INSPTYPE]<>'H') OR ([BRIDGE_TYPE]='B' AND 
[DECK_AREA]<'28500' AND [LENGTH]>='30' AND 
([BUS_PLAN_NETWORK]='2' OR [BUS_PLAN_NETWORK]='H') 
AND [RISK_SCORE]<'15000' AND [SUB_SEEDED]>='4.75' AND 
[SUP_SEEDED]>='5.25' AND [DECK_SEEDED]<'5' AND [P3]='0' 
AND [INSPTYPE]<>'H') OR ([BRIDGE_TYPE]='B' AND 
[DECK_AREA]<'28500' AND [LENGTH]>='30' AND 
[BUS_PLAN_NETWORK]='3' AND [RISK_SCORE]>='7000' AND 
[SUB_SEEDED]>='4.75' AND [SUP_SEEDED]>='5.25' AND 
[DECK_SEEDED]<'5.5' AND [P3]='0' AND [INSPTYPE]<>'H') OR 
([BRIDGE_TYPE]='B' AND [DECK_AREA]<'28500' AND 
[LENGTH]>='30' AND [BUS_PLAN_NETWORK]='3' AND 
[RISK_SCORE]<'7000' AND [SUB_SEEDED]>='4.75' AND 
[SUP_SEEDED]>='5.25' AND [DECK_SEEDED]<'5' AND [P3]='0' 
AND [INSPTYPE]<>'H') OR ([BRIDGE_TYPE]='B' AND 
[DECK_AREA]<'28500' AND [LENGTH]>='30' AND 
([BUS_PLAN_NETWORK]='4' OR [BUS_PLAN_NETWORK]='L' OR 
[BUS_PLAN_NETWORK]='D' OR [BUS_PLAN_NETWORK]='N') 
AND [RISK_SCORE]>='2000' AND [SUB_SEEDED]>='4.75' AND 
[SUP_SEEDED]>='5.25' AND [DECK_SEEDED]<'5.5' AND 
[P3]='0' AND [INSPTYPE]<>'H') OR ([BRIDGE_TYPE]='B' AND 
[DECK_AREA]<'28500' AND [LENGTH]>='30' AND 
([BUS_PLAN_NETWORK]='4' OR [BUS_PLAN_NETWORK]='L' OR 
[BUS_PLAN_NETWORK]='D' OR [BUS_PLAN_NETWORK]='N') 
AND [RISK_SCORE]<'2000' AND [SUB_SEEDED]>='4.75' AND 
[SUP_SEEDED]>='5.25' AND [DECK_SEEDED]<'5' AND [P3]='0' 
AND [INSPTYPE]<>'H')

PROJECT BUILDER

PennDOT OSS-2:

• Iterative process

• Incorporates factors for equity, mobility, safety

• OUTPUT: Draft Projects (85% complete)

• System: Project Builder

OSS-2

Answers the question: How do I 
optimize the program?



BAMS
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Project
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PROJECT BUILDER

PROJECT BUILDER







SYSTEM

• BAMS/PAMS

• Systems are in production
• Now making enhancements and model updates

• Project Builder

• Initial desktop version of the system developed in 2022
• Now developing a web based version of the system
• Also improving map interface

• Updated versions of all three systems will be in production in June to support 

PennDOT’s next TIP/TYP update

IMPLEMENTATION STATUS



CLOSING

And a big shout out to:

LARRY SHFFLET, 

Deputy Secretary for 

Planning at PennDOT.

Larry saw my vision, 
believes in my team, and 
this would not have 
happened without him!



Jbruner@pa.gov

FOLLOW PENNDOT

www.PennDOT.gov www.DMV.pa.gov

PennsylvaniaDepartmentofTransportation

PennDOTNews PennsylvaniaDOT

PennDOTSec

PennDOTSec

/company/PennDOT

PennsylvaniaDOT



MnDOT’s Innovative Asset 
Management Strategic 
Implementation Plan

Trisha Stefanski, P.E || Asset 
Management Program Office Director

The Journey Begins
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2015 Asset Management Program Office Created

Resource Investment 

Committee Proposal

Planning Division

7 MnDOT

3 MnIT

2019 TAMP Workshop

Long-range planning 

TAMP Assets 

PM Barriers

Resource Concerns

Responsibilities

Use of Data

2020 MN State Statute

“Commissioner must maintain 

an inventory of transportation 

asset, including but not limited 

to bridge, pavement, 

geotechnical, pedestrian, 

bicycle, and transit asset 

categories.”!

MAP – 21 Requires Action - “Implementation”



Engage The Dream Team

• Tim Henkel, Jean Wallace, Dave Solsrud

• Spy Pond Partners 

• Applied Pavement Technology

• MnDOT Managers/Leaders = Team Members 

• Asset Management Program Office Support
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Expect 
Good 

Things!

Mission Courage Future Improve Change Think Tank Technology Action

Create A Strong Vision

The three strategic objectives led to the development of the five work groups:

1. Use data effectively to strategically manage investments and assets, within 
available resources, in a proactive and wholistic way to reduce life-cycle costs 
and maintain the value of our most critical assets. 

2. Improve the ability to evaluate trade-offs between investment options in a 
consistent and transparent way that maximizes system performance. 

3. Integrate asset management into MnDOT’s culture through effective 
communication and a workforce with the skills needed to successfully fulfill 
their asset management duties and responsibilities. 
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At MnDOT, transportation assets are managed effectively based on risk and return 
on investment, using the best available information and tools. (April 2020)

Use Data 
Effectively

Improve Trade-off 
Evaluation

Integrate AM into 
MnDOT’s Culture



Develop Pillars of Excellence
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Asset 
Matrix

Geotechnical 
Assets

Pavement 
Preservation

Communications

TAMP

Asset Matrix 
Process Was Innovative!

72 
Asset 

Classes
5 

Approaches

Four 
Tiers

12 
Drivers 25 

Consumer
Groups

25 Data Collection Options

3 Months of Engagement

12 Team Meetings

16 Team Members



Asset Matrix 
“Super” Spreadsheet 

Data Plan of Action: What, How, When, and Cost!
And… What Asset Data is NOT going to be collected!

Asset Matrix 
Priority Outcomes

• Over the next 5 years, focus on side and 
mainline culvert data collection efforts.

• Execute an Innovative Remote Sensing 
Project to refresh ½ state sign inventory, 
obtain baseline inventory for several asset 
classes, fill gaps in digital as-built asset 
data.

• Execute Annual Remote Sensing Projects 
to Update Above Ground Assets

• Connect The Dot’s - Move to 
Building/Asset Information Modeling

Annual cyclical collection using 
lidar is ~½ the cost of GPS field 
collection.

Return on Investment Analysis 
yielded net present value of $23K 
with 7-year payback period.

MnDOT efficiency report 
documented staff time savings of 
$19k/year using inventory data for 
design.



Geotechnical Asset
Innovations

• Asset Classification

• Desired Management Approach

• What Data is Needed?

• Geotechnical GIS Crowdsourcing Tool

• Design Plan Extraction 

• As-Built Specs for inventory 

• TAMS Configuration

Pavement Preservation
Innovations

What Are Barriers? => What Are Solutions?

1. Performance Measures 

• Crack Treatments, Thin Surface Treatments, 

Concrete Light CPR, Seal Joint

2. Formalize PM Programming Process

• Utilize Management Systems Outputs to support 

District Planning efforts

• Include in STIP development guidance in future 

years

• Integrate Maintenance and Capital investments

3. Web Portal Policy/Guidance

• Dashboard - needed, planned, and actual PM 
investments and accomplishments for each 
district.



Transportation Asset Management Plan
Innovations

1. Implement a Process for Adding Assets to TAMP

2. Identify and Implement Format Changes to 
improve useability in MnDOT

3. Integrate Maintenance and Capital Expense 
decisions

4. Communicate TAMP

5. Build Processes to ensure consistency between 
TAMP and investments

Communication
Innovations

Maintenance
MKEG
Bridge
Traffic Ops
Program/Planning
Design
Materials
Construction
Restitution Coord
Communications

District Engineers
District Managers
Division Section 
Leaders/Supervisors

District Frontline 
Staff
Data        
Collectors

Central Office
Staff

Exec. 
Leadership

Senior 
Leadership

District 
Management

Central Office
Management

District 
Staff

Central Office 
Staff

Maintenance
Engineering
-Maplewood

- OCIC
- OPMTS
- Bridge

- OTS
OTSM

Finance
IT

Communications

Asset Managers
Planners

Engineers
Risk Managers

Office Directors
Managers/ Section 

Leaders

Executive Leadership Team
Deputies
Legislative Liaison

Senior Leadership Team
Assistant 
Commissioners

Audiences

• Information Needs by Audience/Stakeholder

• Information Needs by Topic area

• Tailored Messages and Materials

Strategy Implementation



Thank You!
Trisha.Stefanski@state.mn.us
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Better Data = Better Decisions



the State of Utah

* US News & World Report Best states of 2021

Nation’s fastest growing state (18.37% from 2010 to 2020)

48,908

$58.5B
Roadway 
Assets

Source: Annual Statistical Summary – 2022



What is Data Management?

Data Management
[ˈdadə,ˈdādə ‘manijmənt] noun, verb

a comprehensive collection of 
practices, concepts, procedures, 
processes, and a wide range of 
accompanying systems that allow for 
an organization to gain control of its 
data resources.

- Data Management Association 
(DAMA) International

What is Data Governance?

Data Governance
[ˈdadə,ˈdādə ˈɡəvərnəns] verb

the exercise of authority, control and shared decision making (planning, 
monitoring and enforcement) over the management of data assets.

- Data Management Association (DAMA) International



Data Management vs Data Governance

Source: https://resources.peernova.com/data-management-vs-data-governance-what-is-the-difference/

The goal is to turn data into information, and 
information into insight.”

- Carly Fiorina, former CEO of Hewlett-Packard Co

“



data management comes down to

TRUST

Reactive-Based
Lower Value and 

Programmatic Risk,
Short to long term

life cycles
Basic inventory

Defined condition 
thresholds

Defined response times 
to failure

Interval-Based
Moderate Value, Moderate 

programmatic risk,
Shorter term life cycles
Accurate inventory

Data informed
Scheduled intervention 

strategies
Often compliance or 
obsolescence based
Uniform, predictable 
performance levels
Condition targets

Condition-Based
Higher Value, Higher 
Programmatic Risk

Long-life cycles
Accurate condition 

inventory 
Data informed

Proactive intervention 
strategies

Life cycles planned
Performance targets

Forecast performance

TIE
R 3

TIE
R 2

TIE
R 1

Pavement
Bridges

ITS Devices
Signal Systems

Pavement Striping

Culverts
Walls

Barriers
Overhead and

multi-post signs

Single Post Signs
Rumble Strips
Cattle Guards

Fences
Interstate Lighting

Pavement Messages
Curb and Gutter



DATA-INFORMED 
DECISIONS
Prioritized by impacts to 
performance

PERFORMANCE 
MEASURES & TARGETS
Based on quality data

QUALITY DATA
Consistently managed 
data

Organization 
& People

Strategy & 
Planning

Asset 
Performance

Resource 
Allocation

Monitoring & 
Adjustments

Information 
& Systems

transportation asset management framework Specify & 
Standardize

Collect

Store, 
Integrate,
& Access

Analyze

Act

asset data 
management 

framework

Specify and 
Standardize Collect Store, Integrate, 

and Access Analyze Act

Data Assessments Process

Specify & 
Standardize

Collect

Store, Integrate,
& Access

Analyze

Act on 
Data

asset data 
management 

framework

AASHTO
Transportation Asset Management (TAM)

Data Guide Data Assessment Tool





Assessment Results

Assessment Results



Assessment Results

Assets Inventory Condition
Deterioration 

Curve or Life Cycle
Performance/ 

Condition Target
Cost to Maintain 

Asset
Performance 
Forecasting

TIER 1

Pavements 98% 84% 83% 91% 78% 88%
Bridges / Box Culverts 71% 76% 54% 93% 77% 50%

ITS Devices 43% 50% 38% In Progress In Progress In Progress
Traffic Signals 44% 53% 38% In Progress In Progress In Progress

Pavement Striping 66% 67% 50% Advanced Advanced In Progress

TIER 2

Barriers 56% 44% 63% Needed
Overhead/ Multi-Post 

Signs 52% 31% 50% In Progress

Culverts 31% 50% 25% In Progress
Walls 20% 50% 38% Needed

TIER 3

Interstate Lighting In Progress Needed Notes:
1. Cells without percentages are the original risk-based assessment results 
peformed in 2021.

2. A full data assessment was only performed for Pavements and Bridges. All 
other Tier 1 and 2 Assets were assessed for the first 2 of 5 stages of the 
AASHTO Data Management Framework.

3. Tier 3 Assets were not assessed using the AASHTO Data Assessment.

Catch Basins Advanced Needed
Rumble Strips Advanced Needed

Single Post Signs Advanced In Progress
Pavement Messages Advanced Needed

Fences In Progress Needed
Cattle Guards Advanced Needed
Curb & Gutter In Progress Needed

Detention/ Retention 
Ponds In Progress Needed

Assessment Results



Insights Gained
The largest gaps in data management maturity are

- Governance

- Integration/access

- Analysis

- Data-informed decision-making

With increased regulation comes dedicated funding 
that improves the ability to improve data management.

- The solutions need to be independent of legislative 

mandates and dedicated funding

- Management knowledge and support is critical

Find a method to connect the data to risk 
management. Associate the assets with how their data 
and risk is managed.

Next Steps
Data Management and Governance
Establish a data governance framework, beginning 

with assets

Quantify resources necessary to close data 

management gaps

Support each asset steward to form a cohesive and 

consistent data management approach for all assets

Convey processes, recommendations, and benefits 

of improved data management to executive 

leadership, asset stewards, and department staff



Our goals can only be reached through a vehicle of 
a plan, in which we must fervently believe, and 
upon which we must vigorously act. There is no 

other route to success.”
- Stephen A. Brennan

“



Utilizing Asset Management 
Principles to Improve Safety

Michael Johnson P.E.

State Asset Management Engineer

Feb 2023

Principle of Performance Management

Current Measured 
Pavement Condition

Pavement Condition
TargetPerformance Gap

Cost to Achieve Target = Performance Gap x Unit Cost 



Pavement Example

2016 SHOPP
27.5% Good

20.3% Good
2018 SHOPP

9.4% Good
2020 SHOPP

2022 SHOPP

7.1% Good
-20.4%

$1.8 Billion more effective in 2022 
SHOPP compared to 2016 SHOPP

Focus on 
Performance to 
Improve Safety 
Outcomes

What are the best investments 
to lower fatalities and injury?

Where to work to get the best 
safety outcomes?

Are we investing enough to 
improve safety?



Maximize Performance with Lower Cost High Benefit Safety Treatments

83

Rumble Strips High-visibility Crosswalk Pedestrian Hybrid Beacon

Work where we get the best safety outcomes?

Utilize machine learning to identify high 

value segments for safety improvements.

Maximize F+SI reductions by focusing on 

high “value highway” segments

17% of segments account for over 50% of all 

fatal and serious injury crashes.



Work where 
we get the 
best safety 
outcomes?

Are we investing enough to achieve our performance targets?

• It depends on where we work on the system
• It depends on what treatments we put in place
• It depends on how much enforcement and education curb behaviors

• Using Asset Management to develop the relationship between 
investment and outcomes is critical to right size the investment. 



Combining Asset 
Management and 
Safety

Caltrans Performance Driven Safety Approach

1. Establish a unique F+SI reduction target for each District
2. Provide funding to achieve targets with cost effective treatments
3. Objectively quantify how much benefit each project will impart
4. Sum safety accomplishments across all projects
5. Require each District to achieve the reduction targets set by AM



Project Level Safety Benefit Tool

Caltrans Performance Driven Safety Approach - Example

• Bridge rail upgrade example

• Cost $27 Million   
• Benefit = 0.1 F+SI avoided/year

Can we get better safety 

performance for the $27 million?

We could install miles of shoulder 

rumble strips for this cost that 

could have higher total safety 

benefit



Conclusion

• We are changing the safety culture to focus on performance 
outcomes
• Focus on safety performance has guided safety decision toward high 

benefit lower cost safety treatments
• Focus on safety performance has driven projects to high value 

locations on the system
• As safety improvement costs come down, we can get more 

performance with the same dollars

Thank You!

michael.b.johnson@dot.ca.gov
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Q&A and Discussion

Submit your questions using the Webinar’s chat feature 

All webinars available online: 
https://www.tam-portal.com/event-directory/tam-webinars/

Next Webinar

Wednesday, April 19, 2023– 2:00 PM EST
Topic coming soon!

More to follow!

https://www.tam-portal.com


