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Where
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Why is the performance of
asphalt pavements important?

• Our Roadways a re  a  m ajor asse t in  
te rm s of rep lacem ent cost.

• Pavem ents a re  the  b iggest pa rt of 
construction  spending in  the  
Federa l-Aid  system :
• ~60%+ of a ll fede ra l-a id
• $30+ b illion  in  2024

Source: FHWA Memo HICP-50 5/20/2025 Methodology for Determining Pavement Costs
Image: Grok



Why is the performance of
asphalt pavements important?

For Wisconsin…

• ~115,000 m ile s of pavem ent
• WisDOT is re sponsib le  for 11,746 m ile s

• Overa ll Sta te  Highway Construction  
Program  (2025-2030): ~$4.5–$5 b illion

• Challenges: Wide  tem pera tu re  range , 
va rying m ate ria ls, & tra ffic load ings
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VTM has Increased 13% 
Since 2003

1.5 T miles

3.3 Trillion 
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Market Motivations
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Market Trends – RAP (million tons)
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Why
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NOW LEAVING
SUPERPAVE

WELCOME TO
BALANCED DESIGN

14Image: ChatGPT 4o 

REGRESSION AHEAD
BENCH MARKINGTEST SECTIONS



Wisconsin is a Leader 
in Asphalt Research and BMD!

Regressed Air 
Voids

2016-18

BMD 
Implementation

2020-21

BMD Pilot & 
Test Sections

2023-24

Benchmarking
ΔTc↓ & GRP↑

2025



Regressing Air Voids for BMD
2016-18 (PI – Dr. Randy West)

• 6 JMFs, 40-75-100 Ndesign, PG 58-28/-34, 15-37% RAP, 0-3% RAS
• Regressing 4.0 to  3.0% Va increases Pb by 0.3 to  0.4%
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BMD Peer-to-Peer Exchange Participants
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Meeting Location
Southeast, Mar 2023
North Central, Mar 2023
Northeast, Mar 2023
Rocky Mountain West, Nov 2023
Midwest, Dec 2023
Mid-Atlantic Plus, Nov 2024
Mega-States, Jun 2025



Dan K.



BMD Implementation Support
Primary Criteria for DCT, IDEAL-CT, HWTT

• In te rview Mix Designers
• Benchm arking/BMD Modifica tions
• Econom ic Ana lysis
• Proposed  WisDOT Specs… Continue  Regressed  Air Voids &…

19Randy, Fan, Adam, Carolina



BMD Implementation Support
Primary Criteria for DCT, IDEAL-CT, HWTT

• BMD Mix Optim iza tion  Stra tegies (a ttem pted)

To Improve… Strategy

Cracking

Add additional binder
Remove/limit RAS

Add rejuvenator (RA)
Lower LT-PG grade

Rutting Higher MSCR grade
Stripping Add liquid anti-strip (LAS)



BMD Open Road Test Sections
STH 69, Dane County, South of Verona

21Randy, Fan, Carolina, Grant, Matt, and Rachel Cousins 



BMD Open Road Test Sections
STH 69, Dane County, South of Verona

• Recom m enda tions
• Continued  Monitoring
• Shadow Projects…

“Outcomes from this project advanced 
implementation of BMD for WisDOT, 
as well as provided valuable lessons 
learned on how to build test sections.” 
– Tirupan Mandal, WisDOT



10 Shadow Projects
Exploring BMD test variability

①
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• Recom m enda tions
• Investiga te  lab-to-lab  d iffe rences
• Form al tra in ing on  BMD tests
• Continue  m onitoring shadow projects…



What is the Primary Motivation for State 
DOTs Moving to BMD?

Microsoft Stock Image

A. Grea te r Flexib ility in  Mate ria l 
Se lection

B. Volum etrics Do Not Always 
Yie ld  Optim al Perform ance

C. Support Responsib le  Use  of 
Recycled  Mate ria ls

D. Grea te r Opportun ity for 
Innovation

E. A Com bina tion  of Motiva tors 



What are Your 
Common Performance Challenges?

25Image: Google Maps



Performance Challenges & Solutions
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Challenges Solutions

Pvt Design

Spec.’s

Mix Design

Raveling

Stripping

Cracking

Raveling
8 years

Modifiers

Rutting

AdditivesTherm Crk

Block Crack
Stripping

Rutting

Top-down 
Cracking

Thermal 
Cracking

Block Crk
1 year

Testing



What
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Key Challenges
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Management
(M)

Technical
(T)

Overlapping
(TM)
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M1-Change 
Management

M2-Cost Benefit 
Analysis

M3-Spec & Risk 
Management

M4-Resource 
Allocation

M5-
Implementation 

Planning

M6-Stakeholder 
Engagement

Management
(M)

- North Central



Microsoft Stock Image

Technical
(T)

T1-BMD Test 
Validation

T2-Test 
Procedures & 

Protocols

T3-Variabilities

T4-Data 
Management

T5-Pathway to 
QA

T6-Volumetric 
Usage

- North Central
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TM1-Integration 
Existing 

Practices

TM2-Education 
& Training

TM3-
Collaboration 
Info Sharing

- North Central

Overlapping
(TM)



Now
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Challenge Opportunity ACTION

Resistance to 
replacing traditional 
specifications with 
BMD due to unclear 
goals  and priorities.

Alignment of BMD 
with performance 
goals  through clear 
communication and 
understanding 
across various 
stakeholders.

• Identify Champions
• Document and share 

BMD goals  and scope
• Emphasize eliminating 

poor-performing mixes
• Align with State internal 

priorities

M1-Change 
Management



Communication: Is Key!

34

Erik
Debbie
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Challenge Opportunity ACTION

Lack of a standard 
validation framework 
and timely data 
collection; need for 
linking laboratory 
BMD test results  with 
field performance.

Validation, using 
multiple approaches, 
builds credibility and 
confidence in BMD 
tests  and their 
criteria. 

• Create a standardized 
test validation 
framework.

• Conduct validation 
experiments  and 
leverage peer 
knowledge on 
validation practices

• Monitor in-service 
performance of asphalt 
mixtures and refine 
BMD test criteria.

• Collect and store field 
samples for future 
testing.

T1-BMD Test 
Validation



Validation

Image: ChatGPT 4o 



In 1939, how did Bruce Marshall 
establish Criteria for Stability?

A. Labora tory Study: Various Asphalt-Aggrega te  
Com bina tions

B. Benchm arking of Good  and  Bad  In -se rvice  
Pavem ents 

C. Em pirica l Thresholds th rough  Tria l and  Error
D. Em pirica lly Adjusted  over Tim e
E.  All the  Above

Bruce  G. Marsha ll (1908-1977)
Mississippi Departm ent of Highways

500 pounds minimum light traffic
1,800 pounds minimum for heavier traffic



Beyond the Guide
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Initial 
Implement-

ation
Projects & 

Studies
Monitoring 
& Analysis Refinement



Open-Road 
Validation 
Sections

Closed
Test Track 

Studies

Accelerated 
Loading 

(HVS/PTF)

Mechanistic 
Modeling & Lab 

Testing

LTPP Materials 
Reference 

Library Studies

Laboratory
&

Forensic Studies

Agency 
PMS/AMS Data 

Analysis

A few of 
The Players

Projects & 
Studies

/ Our Sponsors



Beyond the Guide
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Initial 
Implement-

ation
Projects & 

Studies
Monitoring 
& Analysis Refinement

Open-Road 
Validation 
Sections

Closed
Test Track 

Studies

Accelerated 
Loading 

(HVS/PTF)

Mechanistic 
Modeling & Lab 

Testing

LTPP Materials 
Reference Library 

Studies

Laboratory
&

Forensic Studies

Agency 
PMS/AMS Data 

Analysis

M2: Cost-
Benefit 
Analysis 

(ROI)



Validation Techniques & Case Studies

41
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Challenge Opportunity ACTION

Limited formal 
training on BMD test 
methods and data 
interpretation, 
leading to skill gaps 
in BMD 
implementation and 
analysis.

Training programs 
and workshops on 
BMD test methods 
and data 
interpretation, 
developing skilled 
staff for continued 
implementation.

• Collaborate with 
universities  and 
industry partners  to 
develop hands-on BMD 
training modules.

• Develop and deliver 
BMD certification 
programs.

• Include test method 
demonstrations, data 
analysis, and 
interpretation exercises 
in the training.

TM2-Education & 
Training



Lots of Resources

Image: ChatGPT 4o 

The ESC 
Sucks –

T.A.
 



AIEI Training Opportunities

BMD Im plem enta tion  Workshop

High-Recla im ed  Aspha lt Pavem ent 
(RAP)  Mixture  Stra tegie s

44



Thoughts
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State Participants Key Takeaways (1/3)
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Start with a Plan

Define Your “Why”

Identify Champions

Account for Staffing Needs

Invest in Training



8 Tasks for Implementation
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1
2.1 Identification of Champions
2.2 Establishing a Stakeholders Partnership
2.3 Doing Your Homework
2.4 Establishing Goals
2.5 Mapping the Tasks
2.6 Identifying Available External Technical Information and Support (periodically)
2.7 Developing an Implementation Timeline
3.1 Identifying Primary Modes of Distress
3.2 Identifying and Assessing Performance Test Appropriateness.
3.3 Validating the Performance Tests
4.1 Acquiring Equipment
4.2 Managing Resources
4.3 Conducting Initial Training
4.4 Evaluating Performance Tests
4.5 Conducting Inter-Laboratory Studies
5.1 Reviewing Historical Data & Information Management System
5.2 Conducting Benchmarking Studies
5.3 Conducting Shadow Projects
5.4 Analyzing Production Data
5.5 Determining How to Adjust Asphalt Mixtures Containing Local Materials
6.1 Sampling and Testing Plans
6.2 Pay Adjustment Factors (If Part of the Goals)
6.3 Developing Pilot Specifications and Policies
6.4 Conducting Pilot Projects
6.5 Final Analysis and Specification Revisions
7.1 Developing and/or Updating Training and Certification Programs
7.2 Establishing or Updating Laboratory Accreditation Program Requirements

8

Task
Sub 
Task

Description

7
Training, 
Certifications, 

Motivations and Benefits of Performance Specifications

2
Overall 
Planning

6
Specifications 
and Program 
Development

Initial Implementation

3
Selecting 
Performance 
Tests

4

Performance 
Testing 
Equipment: 
Acquiring, 
Managing 

5
Establishing 
Baseline Data

FHWA TechBrief: FHWA-HIF-22-048



State Participants Key Takeaways(2/3)
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Start Validation Early

Transition Mindset

Collaborate with Industry

Leverage Peer Resources

Utilize Existing Funding



State Participants Key Takeaways(3/3)

49

Build a Strong Data System

Encourage Regional Collaboration

Plan for Setbacks



Wrap Up 

Microsoft Stock Image



What are Your Takeaways?

Resource  Constra ined  
Environm ent

Volum etrics do/will not address 
our curren t/fu tu re  needs

BMD will con tinue  to  evolve

Are  you  part of the  solu tion?

51



Q & A 

Microsoft Stock Image



War Eagle!
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Thank you!
Tom Harman

Senior Research Engineer

tom.harman@auburn.edu
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