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FHWA/AASHTO Asset Management 

Webinar Series

• This is the 74th 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 and risk management, and more
– Usually, the 3rd Wednesday of the month, 2PM Eastern

• We welcome ideas for future webinar topics and 
presentations

• Submit your questions using Zoom’s chat feature
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Welcome
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FHWA and the AASHTO Subcommittee on Asset Management 
are pleased to sponsor this webinar series

– Sharing knowledge is a critical component of advancing asset 
management practice

– FHWA Asset Management Hub: 
https://www.fhwa.dot.gov/asset/pubs.cfm 

https://www.fhwa.dot.gov/asset/pubs.cfm


Webinar Objectives
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• Learn about how DOTs can shift from an Age-Based State of Good 
Repair metric to a Component Condition-Based SOGR.

• Highlighting the need for resilience in transportation planning and 
the corresponding adaptive design criteria for at-risk infrastructure.

• Feature DOT plans to develop risk registers to manage assets in 
climate vulnerable areas.
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Webinar Agenda

2:00 Welcome, Overview, and Agenda
 Justin Bruner, AASHTO AM Subcommittee 

 Tashia Clemons, FHWA
 Hyun-A Park, Spy Pond Partners

2:15 Component Condition-Based Traffic 
Signals Asset Management Program 
Miguel Simon, Connecticut Department of 
Transportation

 

2:35 Lifecycle Planning for Pavement and 
Bridge Assets at the Washington State 
DOT

 Matt Versdahl, Washington State 
Department of Transportation
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2:55 Resilient Transportation Systems

 Maria Mutuc, Virginia Department of 
Transportation

3:15 Q&A, Discussion and Next Steps 
 Hyun-A Park, Spy Pond Partners
 



Component Condition-
Based Traffic Signals Asset 
Management Program

Miguel Simon – Asset Management Group
Connecticut Department of Transportation

April 16, 2025



Agenda

• CTDOT TAM Program
• Traffic Signals Asset History
• State of Good Repair
• Traffic Signal Components
• Traffic Signal Dashboard
• Lessons Learned



CTDOT TAM Program

Bureau of Engineering & Construction

Project 
Administration 

Unit

TAM Group

Highway, 
Bridge, Traffic 
Design Units

Asset 
Stewards

Asset Liaisons



• Traffic Signals were 
included in CTDOT's first 
TAMP in 2018

• State of Good Repair 
based on age of structure 
(mast arm or span pole) 
from 2018-2024

• Component condition-
based State of Good 
Repair implemented in 
2024

Traffic Signals Asset History



Traffic Signals Asset History



Why Shift to Component Condition-Based Approach?

• Age alone does not fully represent asset condition.
• Components have varying lifespans.
• Additional Traffic Signal management enhancements 

(electronic maintenance forms, online dashboard)



Age-Based
State of Good Repair

Age of signal structure
• 0-15 years   – Good Signal Condition
• 16-25 years – Fair Signal Condition
• 26+ years    – Poor Signal Condition 

Component Condition-Based 
State of Good Repair

Four components inspected and each 
assigned a State of Good Repair rating that 
rolls up to an overall condition rating identified 
using a matrix.

Comparing State Of Good Repair Approaches

54% State of Good Repair 84% State of Good Repair



Traffic Signal Components

Vehicle Detection

Span Pole

Mast Arms

8 Phase Closed Loop

16 Phase

Computerized Traffic 
Signal System 

(Adaptive)

Computerized Traffic 
Signal System      
(Time of Day)

360-Video Camera 

Loops

Structures Control Box Communication 



Traffic Signal Decision Matrix

• Each component 
rated good, fair, or 
poor

• Traffic Signal State 
of Good Repair 
determined by 
matrix

• 81 possible 
combinations



Traffic Signal – State Of Good Repair Dashboard



Next Steps

CONTINUE INSPECTIONS IDENTIFY TRENDS IN 
COMPONENT LIFE CYCLES

REFINE FUTURE 
PROJECTIONS



Lessons Learned

STRUCTURES HAD LONGER LIFE 
SPAN THAN INITIALLY PROJECTED

DON’T WAIT FOR PERFECT DATA 
SET TO ADD TO TAM PROGRAM

CONSIDER PROJECTIONS WHILE 
DETERMINING INVENTORY & 
CONDITION METHODOLOGY



Email: miguel.simon@ct.gov 

Phone: (860) 594-2990 

Asset Management Group Webpage: 
Asset Management Group (ct.gov)

Contact Information

mailto:miguel.simon@ct.gov


Lifecycle Planning for Pavement 
and Bridge Assets at the 
Washington State DOT

Matt Versdahl, Statewide Asset Manager, Washington State DOT

April 16, 2025



Agenda

• Integrating Risk and Resilience into LCP

• Assets in Climate Vulnerable Areas 



What is Lifecycle Planning at WSDOT?

• Considerations from construction to disposal

• Goal: Minimize long-term costs while maintaining 
performance

• Helps prioritize investments and set preservation strategies



Why It Matters in Washington

• Climate, geography, and usage vary widely as well as 
volume.



Lifecycle Cost Components

• Initial Construction

• Routine Maintenance

• Rehabilitation

• Operation Costs

• End-of-Life Costs



How WSDOT does it

• WSDOT Pavement Management System (WSPMS)

• Bridge Engineering Information System (BEISt)
• Condition, deterioration models, maintenance data, treatment costs, 

inflation and discount rates, anticipated budgets

• Pavement assets managed according to general type of 
material (flexible or rigid).



Lifecycle Cost Analysis (LCCA)

• LCCA compares long-term costs of asset strategies

• Uses Equivalent Uniform Annual Cost (EUAC)

• Supports decisions like choosing pavement type
• Analysis of alternatives conducted



Lifecycle Cost Analysis (LCCA)

• Example of project level analysis:



Lifecycle Cost Analysis (LCCA)

• Example of project level analysis:



Lifecycle Cost Analysis (LCCA)

• Example of project level analysis:



Lifecycle Cost Analysis (LCCA)



Lifecycle Cost Analysis (LCCA)

• Long Life Pavements

• Chip Seal Conversions with lower AADT vs. asphalt 
resurfacing

• Budget Constraints - Strategic Maintenance 



Lifecycle Cost Analysis (LCCA)



Lifecycle Cost Analysis (LCCA)

• Bridge
• Quantitative Analysis 



Lifecycle Cost Analysis (LCCA)



Risk Management

• Enterprise

• Network 

• Project

• Risks are ranked and considered in treatment plans and 
rehab activities

• Helps to optimize strategy

• Workshop style approach to developing risk registers



Other considerations



Other considerations



Other considerations



Lifecycle Cost Analysis (LCCA)

• Bridge
• Scour mitigation 

• Seismic retrofits

• Preventative maintenance

• Painting

• Deck repair – modified concrete overlays

• Rehab vs. replacement



Other considerations

• May include extreme weather and 
resilience 

• Sea Level Rise

• Precipitation

• Temperature

• Fire

• Seismic 

• Transportation Resilience 
Improvement Plan (underway)



Other considerations



Other considerations



Maintenance



Key Takeaways

• Lifecycle Planning = Smart, cost-effective asset 
management

• WSDOT uses data, models, and field insights

• Longer life and lower cost for transportation assets





RESILIENT 

TRANSPORTATION SYSTEMS
Incorporating Resilience into Current Business 

Practices

TAM Webinar #74

April 16, 2025



NEED FOR RESILIENCE

Virginia Department of Transportation 46

Changing Environmental Conditions 

Hazards and Threats

• Temperature

• Sea Level Rise

• Increased Precipitation

• Extreme Weather Events

• Rockfall & Slope Failures

Impacts

• Asset deterioration and failure

• Operational, maintenance and emergency 

management challenges

• Need to identify cost-effective solutions

https: //wtop.com/virginia/2022/07/crews-still-searching-for-17-people-after-virginia-flooding/

https://www.delmarvanow.com/story/news/ local/maryland/2021/10/29/flooding-high-surf-
forecasted-maryland-virginia-eastern-shore/6190651001/



NEED FOR RESILIENCE

Virginia Department of Transportation 47

Virginia Resilience Planning Efforts

Commonwealth Planning

• Virginia Coastal Resilience Master Plan

• Virginia Flood Protection Master Plan

• Virginia State Hazard Mitigation Plan

• Resilience Coordination Working Group

Local Planning

• Fairfax, Norfolk, Virginia Beach

• NVRC, HRPDC, MPPDC, etc.

*** VDOT plan needed to inform and align agency, local planning efforts



RESILIENCE DRIVERS

Virginia Department of Transportation 48

Executive Orders Legislation Transportation Planning



DEFINITION OF TRANSPORTATION RESILIENCE

Virginia Department of Transportation 49

Transportation Resilience

Resilience is the capability of a transportation project or 

strategy to anticipate, prepare for, respond to, or 

recover from significant multi hazard threats with 

minimum damage and disruption to the transportation 

network, while preserving and incorporating natural 

and built infrastructure that helps to mitigate these 

threats. 

Planning
Project 

Development  
& Delivery

Maintenance 
& Asset 

Management

Operations & 
Emergency 

Management

Incorporate resilience 

into existing business 

practices



RESILIENCE ROLES

Virginia Department of Transportation 50

Organizational Support for Resilience Efforts

Office of 
Transportation 
Sustainability 
(April 2022)

Resilience 
Program 

Secretary of 
Transportation 

& CTB

VDOT

Virginia 
Transportation 

Research 
Council

• Environmental Division

• Location and Design Division

• Materials Division

• Business Integrated Solutions Division

• Structures and Bridge Division

• Infrastructure Investment Division

• Safety, Security and Emergency Management

• Asset Management Division

• Operations Division

• Maintenance Division

• Governance and Legislative Affairs Division

• Virginia Transportation Research Council 

• Transportation and Mobility Planning Division

Chiefs, Deputy Commissioner & Commissioner

Resilience Administrators Committee

• Division Administrators

• District Engineers

Resilience Steering Committee

Resilience Research 

Advisory Committee

• Led by VTRC and 

Resilience 

Program

• Resilience 

research across 

Divisions



VDOT RESILIENCE PLAN – Objectives & Strategies

Virginia Department of Transportation 51



VDOT RESILIENCE PLAN – PDOM Integration

Virginia Department of Transportation 52



VDOT BUSINESS PLAN – Resilience Objectives

Virginia Department of Transportation 53



VDOT RESILIENCE TOOLS

Virginia Department of Transportation 54

Identify 

Vulnerable 

Infrastructure

Visualization Tool

1 Options to 

Address/Mitigate 

Vulnerability

• Adaptive Design Criteria 
✓ Structures & Bridge Manual – 

Published Chapter 33
❑ Drainage Manual (Hydraulics) – 

Draft Chapter 

❑ Manual of Instruction (Pavement 
and Geotech) – Draft Chapters

• Other Physical Enhancement 
Practices 

• Nature Based Solutions

• Traffic Operations/Emergency 
Management Practices

• Maintenance Practices

Resilience Practices 

Toolbox

2
Evaluating 

BCR and ROI

ROI = (benefits – cost)/cost  * 

100

Benefit Cost Analysis 

Tool

3



RESILIENCE TOOLBOX – Resilience Practices

Virginia Department of Transportation 55

Adaptive Design Criteria

Enhanced Design Criteria for At Risk Infrastructure – 

incorporating forward looking conditions

Structure & Bridge 

• S&B Chapter 33: Considerations of Climate Change and Coastal 

Storms (Feb 2020, Rev 2022)

 - Salinity: corrosion resistant materials

 - Rainfall intensity and discharge: 20% increase – deck 

  drainage; 200-yr flood – scour and buoyancy calcs

 - SLR: MHT increased by 4 ft in tidal locations; low chord at 

 least 2 ft above MHT



RESILIENCE TOOLBOX – Resilience Practices

Virginia Department of Transportation 56

Adaptive Design Criteria

Enhanced Design Criteria for At Risk Infrastructure – incorporating forward 

looking conditions

Hydraulics – Draft Chapter

 - Precipitation Increase and Projected IDF

      Curves Considerations for design of drainage and stormwater conveyance systems

Materials – Draft Chapters

• Pavement design considerations

• Slope and embankment design considerations

Environmental – Draft Reference Manuals

• Natural and Nature Based Solutions 

• Other Physical Enhancements



Adaptive Design Criteria

Virginia Department of Transportation 57

I-64 Hampton Roads Bridge Tunnel (HRBT) Expansion Project



Adaptive Design Criteria

Virginia Department of Transportation 5858

Willoughby

2 x 4,900 ftNorth

2 x 3,400 ft

South Bay Avenue

2 x 2,100 ft

Oastes Creek

2 x 1,000 ft

Tunnel

Marine Trestles
Other Trestles

Standard Bridges
Roadway Works

Scope

– New, twin 2-lane bored tunnels

– 5 bridges replaced

– 23 bridges widened

– 1 mile of interstate widening in Hampton

– 4 miles of interstate widening in Norfolk

– 2 general-purpose lanes (free) plus HOT 

lane & drivable shoulder in each direction

Tunnels

2 x 7,900 ft

PROJECT 

SCOPE

▪ 2020 – 2026/27

▪ First bored tunnel 

for Virginia

▪ Design/Build 

Project

▪ Project Funding:

▪ 92% - 

regional gas 

and sales tax

▪ 8% - state 

and federal 

funds



Adaptive Design Criteria

Virginia Department of Transportation 59

Climate change and coastal 

storms considerations

• Higher structures to 

accommodate sea level rise 

(5-10 ft)

• Floodgates in the tunnels 

were designed for the effects 

of storm surge plus an 

additional 5 feet

• Increased number of 

scuppers/deck drainage to 

account for increase in 

precipitation



Adaptive Design Criteria

Virginia Department of Transportation 60

Climate change and coastal 

storms considerations

• Use of corrosion resistant and 

corrosion free materials

- Concrete piles: carbon fiber or 

stainless steel prestressing strands

- Pier caps: stainless steel 

reinforcement & low permeable 
concrete

- Pre-stressed concrete bulb tee 

girders: carbon fiber prestressing 

strands & low carbon chromium 
shear reinforcement with low 

permeable concrete

- Bridge Deck: stainless steel 

reinforcing steel with low cracking 
concrete



Maria Mutuc, PE

Resilience Program Manager

Office: 804-729-6689

maria.mutuc@VDOT.Virginia.gov

Thank You!

mailto:maria.mutuc@VDOT.Virginia.gov
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Q&A and Discussion

Submit your questions using Zoom’s chat feature or raise your hand! 



All webinars available online: 

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

Next Webinar

Wednesday, June 18th, 2025 – 2:00 PM EST
Topic: Risk Management Plans in TAMPs. 

More to follow!

https://www.tam-portal.com
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