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Disclaimers

• This material is disseminated under the sponsorship of the U.S. Department of Transportation in the 
interest of information exchange under cooperative agreement No. 693JJ31850010. The U.S. Government 
assumes no liability for the use of the information contained in this document. 

• Except for any statutes or regulations cited, the contents of this presentation do not have the force and 
effect of law and are not meant to bind the public in any way. This presentation is intended only to 
provide information to the public regarding existing requirements under the law or agency policies. While 
this document contains nonbinding technical information, you must comply with the applicable statutes 
and regulations.

• The U.S. Government does not endorse products or manufacturers. Trademarks or manufacturers’ names 
appear in this material only because they are considered essential to the objective of the material. They 
are included for informational purposes only and are not intended to reflect a preference, approval, or 
endorsement of any one product or entity.

• AASHTO and ASTM specifications mentioned in this presentation are not Federal requirements.
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Acronyms
• Applied Research Associates (ARA) 
• Balanced Mix Design (BMD)
• Department of Transportation (DOT)
• Federal Highway Administration (FHWA)
• Job Mix Formula (JMF)
• National  Center for Asphalt Technology (NCAT)
• Paragon Technical Services Inc. (PTSi)
• University of Nevada Reno (UNR)
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Expected Outcomes

• Recognition of the various BMD-Related activities products from the 
FHWA-UNR cooperative agreement through December 2023

• Awareness of on-going and future planned BMD-related efforts 
associated with recently awarded FHWA-UNR cooperative agreement

• Knowing where to find:
• Publications and recorded Webinars
• Who to contact regarding BMD Workshops, Peer Exchanges, & Other
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Outline

Introduction & Background

Activities to Date

Summary of Products

Where to Find Products

Who to Contact on Workshops, Peer Exchanges, …

Wrap Up



Introduction
• DDIAPT Cooperative Agreement Established Fall 2017
• Team

• FHWA 
• UNR
• PTSi
• ARA 

• Agreement Structure
• Six Innovation Areas
• Tasks Under Innovation Areas – SOW’s Annually/Review/Approval/Do Work
• Activities & Deliverables 
• Access & Communications
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FHWA CO-OP



Innovation Areas

A. Materials
B. Resource Responsible (RR) use of Materials for Flexible Pavement Systems
C. Design, Specifications, and Practices (DS&P)
D. Pavement Preservation (PP) Specifications and Practices
E. Real-Time Pavement Production and Construction Controls
F. Forensic Support and Asphalt Testing to Support Stakeholders

• 6 Innovation Areas
• 15 Work Plan Task Areas Total
• 1 to 8 Subtask Areas Work Plan Tasks in Innovation Areas
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Work Plan Tasks & Titles

Innovation Area
Work Plan 

Task Title
A. Materials A.1 Advancement of Innovative Binders for Asphalt Pavement Systems

A.2 Other New & Innovative Materials as Agreed Upon
B. Resource 
Responsible 
(RR) use of 
Materials for 
Flexible 
Pavement 
Systems

B.1 High Reclaimed Asphalt Pavement (RAP) Mixtures
B.1.1 Document Field Performance and RAP Best Practices
B.1.2 Document Field Performance and Cold Asphalt Recycling Best Practices
B.2 Reclaimed Asphalt Shingles (RAS) Modified Binders and Mixtures
B.3 Asphalt Rubber-Modified Binders
B.3.1 Resource Responsible Use of Recycled Tire Rubber in Asphalt Pavements
B.3.2 Effective use of GTR modified asphalt binder in asphalt mixtures
B.4 Other New & Innovative RR Systems
B.4.1 Responsible use of Re-refined Engine Oil Bottoms (REOB) and Polyphosphoric Acid (PPA)
B.4.2 Recycled Materials and Warm-Mix Asphalt Usage (2020)
B.4.3 Recycled Materials and Warm-Mix Asphalt Usage (2021)
B.4.4 Recycled Materials and Warm-Mix Asphalt Usage (2022)
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Work Plan Tasks & Titles
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C. Design, 
Specifications, 
and Practices 
(DS&P)

C.1 Asphalt Mixture Performance Based Design Technical Refinement and Deployment Support
C.1.1 AMPT and PRS Training
C.1.2 Barrier Analysis to AMPT and PRS
C.1.3 Informational Brief on Performance and Index Based Tests
C.1.4 Document Case Studies and Practices for Implementation of BMD
C.1.5 Asphalt Performance-Related Specifications (PRS) – A 2020 RoadMap for Moving Forward
C.1.6 Document Practices for Asphalt Mixture Adjustments to Meet Performance Test Requirements
C.1.7 Balanced Mix Design (BMD) Case Studies Virtual Workshop: Moving Forward with Implementation
C.1.8 Balanced Mixture Design Peer Exchange – PART I & II
C.2 Deployment and Technical Support of Refined Superpave Binder Specification
C.2.1 Incorporate MSCR, ΔTc, etc. into the Specification
C.3 Technical Support of Refined Superpave Volumetric Mixture Design & Specification
C.4 Increased Pavement Density Initiative Support
C.4.1 Asphalt Density Educational Materials
C.4.2 Support Delayed Asphalt Density Efforts
C.4.3 Density Specification Focused Review
C.5 Deployment and Technical Support of MSCR Binder Specifications
C.6 Deployment and Technical Support of Delta Tc Binder Parameter and Specifications
C.7 Asphalt Materials Quality Assurance Practices
C.8 Other New and Innovative DS&P As Agreed Upon
C.8.1 Advances in the Design, Production, and Construction of Stone Matrix Asphalt (SMA)
C.8.2 National Asphalt Plant Quality Control Plan Template
C 8 3 A h lt C b  F t i t R d ti  W k h  



Work Plan Tasks & Titles
D. Pavement 
Preservation (PP) 
Specifications 
and Practices

D.1 New and Innovative PP Specifications and Practices
D.1.2 Reduce Cutbacks in Pavement Maintenance and Preservation

E. Real-Time 
Pavement 
Production and 
Construction 
Controls

E.1 New and Innovative Real-Time Production and Construction Controls
E.1.1 Review of Paver-Mounted Thermal Profiler and Density Profile System Using Ground Penetrating 

Radar
E.1.2 Intelligent Construction Equipment QA Data Validation

F. Forensic 
Support and 
Asphalt Testing to 
Support 
Stakeholders

F.1 Asphalt Pavement Analysis, Binder and Mixture Testing, and Data Analysis
F.2 On-Site Field Investigations

Marketing and Communication Plans
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BMD Related Activities & Products

• 2020 Workshop: A path forward including BMD.
• Collaborate with NCHRP Project 10-107 team for Consistent Tasks to BMD 

Implementation.
• Multiple Related Publications.
• BMD Lead States Site Visits.
• BMD Case Study Workshops (State DOTs).
• Peer Exchanges (Regional and Mega States). 
• Webinars.
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• FHWA Leads: Tim Aschenbrener, Derek Nener-Plante
• UNR Leads: Elie Hajj, Harold Von Quintus

Tom Bennert, Don Christiansen



BMD Related Activities & Products
• Multiple Related Publications

• Tech Brief: Balanced Asphalt Mix Design: Eight Tasks for Implementation (FHWA -HIF-22-048).
• Technical Report: Index-based tests for performance engineered mixture designs for asphalt 

pavements (FHWA-HIF-19-103).
• Tech Brief: Adjustment of Asphalt Mix Design/Job Mix Formula to Satisfy Mechanical Test 

Properties (WRSC-TB-22-01).
• Technical Report: Positive Practices, Lessons Learned and Challenges When Implementing 

Balanced Design of Asphalt Mixtures: Site Visits (WRSC-TR-22-11).
• 1-Pager: Adjustment of Asphalt Mix Design/ Job Mix Formula to Satisfy Mechanical Test 

Properties (WRSC-1P-23-01).
• 2023 Southeast Peer Exchange on Balanced Mix Design (BMD): Outcomes Summary (FHWA -HIF-

23-031).
• 2023 North Central Peer Exchange on Balanced Mix Design (BMD): Outcomes Summary (FHWA -

HIF-23-032).
• 2023 Northeast Peer Exchange on Balanced Mix Design (BMD): Outcomes Summary (FHWA -HIF-

23-042).
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https://scholarworks.unr.edu/handle/11714/8260
https://scholarworks.unr.edu/handle/11714/6647
https://scholarworks.unr.edu/handle/11714/8436
https://scholarworks.unr.edu/handle/11714/8127
https://scholarworks.unr.edu/handle/11714/10498
https://scholarworks.unr.edu/handle/11714/10501
https://scholarworks.unr.edu/handle/11714/10500
https://scholarworks.unr.edu/handle/11714/10502


FHWA Balanced Mix Design Case Studies
Virtual and In-Person Workshops
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• 14 Virtual
• 7 In-Person
• 3 Planned
• 2 Interested

As of March 4, 2024



BMD Case Studies Workshop

• FREE
• Customized to a State DOT current situation.
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Update

Modules Title Time
Day 1
General Introduction 12:30 pm–1:15 pm

Core 1 Benefits and Overall Planning 1:15 pm–2:00 pm

Break 2:00 pm–2:15 pm

Core 2 Performance Tests Selection and Equipment 2:15 pm–4:30 pm

Day 2
Core 3 Establishment of Baseline Data 8:00 am–9:45 am

Break 9:45 am–10:00 am

Core 4 Program Development & Initial Implementation 10:00 am–11:30 am

General Closing Discussion 11:30 am–12:00 pm



BMD Case Study Workshop Reports

• Case studies on the Implementation of BMD and performance 
tests for asphalt mixtures Technical Reports: 

• California DOT (WRSC-TR-21-02) (http://hdl.handle.net/11714/7981)
• Illinois DOT (WRSC-TR-21-03) (http://hdl.handle.net/11714/7982)
• Louisiana DOT (WRSC-TR-21-04) (http://hdl.handle.net/11714/7983)
• Maine DOT (WRSC-TR-21-05) (http://hdl.handle.net/11714/7984)
• New Jersey DOT (WRSC-TR-21-06) (http://hdl.handle.net/11714/7985)
• Texas DOT (WRSC-TR-21-07) (http://hdl.handle.net/11714/7986)
• Virginia DOT (WRSC-TR-21-08) (http://hdl.handle.net/11714/7987)

• Overall Summary Report:
• Positive Practices, Lessons Learned and Challenges When Implementing 

Balanced Design of Asphalt Mixtures: Site Visits (WRSC-TR-22-11).
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http://hdl.handle.net/11714/7981
http://hdl.handle.net/11714/7982
http://hdl.handle.net/11714/7983
http://hdl.handle.net/11714/7984
http://hdl.handle.net/11714/7985
http://hdl.handle.net/11714/7986
http://hdl.handle.net/11714/7987
https://scholarworks.unr.edu/handle/11714/8127


FHWA Peer Exchanges
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Coming up in Fall 2024 
PART III Mid-Atlantic 
Peer Exchange



Peer Exchanges Agenda

DAY 3–LOOKING TO THE FUTURE / FOCUS ON FUTURE EFFORTS

8:00–8:15 AM Opening Remarks 
8:15–10:00 AM Group Discussion/Round Table #5:  Role of 

Sustainability
10:00–10:15 AM BREAK
10:15–11:15 AM Group Discussion/Round Table #6:  Challenges 

and Lessons Learned
11:15–11:45 Summary: Next Steps towards Implementing 

BMD within each Agency & Needs for Moving 
Forward

11:45–12:00 PM Wrap Up Feedback 
Adjourn – Thank You and Safe Travels 
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DAY 1; NCAT NCHRP 10-107 WORKSHOP

8:00–4:30 PM Guide for Implementing Performance Specifications 

DAY 2– BMD PEER EXCHANGE FOCUS ON EXISTING EFFORTS

8:00–8:15 AM Check-In 
8:15–8:30 AM Welcome/Introductions (Facilitated by Jason Bittner, ARA) 
8:30–9:00 AM Peer Exchange Meeting Primary Focus (Tim/Derek, FHWA) 
9:00–10:00 AM Group Discussion/Round Table #1:  BMD Status [Based on 

questionnaire sent to each participant]
10:00–10:15 AM BREAK
10:15–12:00 PM Group Discussion/Round Table #2:  BMD “Why”, Scope, & Approach 
12:00–1:00 PM LUNCH
1:00–2:30 PM Group Discussion/Round Table #3:  Benchmarking

2:30–2:45 PM BREAK 
2:45–4:00 PM Group Discussion/Round Table #4:  Validation
4:00–4:30 PM Wrap Up and Review of Day 2 Agenda 



Regional Peer 
Exchange Outcomes
• Networking contacts.
• Individual regional peer 

exchange reports.
• Discussions.
• Presentations.
• CHALLENGES!

• One summary tech brief 
(under development).
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Regional Peer Exchange Outcomes
Challenges
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BMD Peer Exchange Reports
• Peer Exchange on Balanced Mix Design (BMD) Outcomes Summary 

Reports: 
• 2023 Southeast Peer Exchange on Balanced Mix Design (BMD): Outcomes Summary 

(FHWA-HIF-2023-031) 
(https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=1163) & 
(http://hdl.handle.net/11714/10501)

• 2023 North Central Peer Exchange on Balanced Mix Design (BMD): Outcomes 
Summary (FHWA-HIF-2023-032) 
(https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=1163) & 
(http://hdl.handle.net/11714/10500)

• 2023 Northeast Peer Exchange on Balanced Mix Design (BMD): Outcomes Summary 
(FHWA-HIF-2023-042) 
(https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=1163) & 
(http://hdl.handle.net/11714/10502)

• 2023 Rocky Mountain West (Under Review)

• 2023 Midwest (Under Review) 20

https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=1163
http://hdl.handle.net/11714/10501
https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=1163
http://hdl.handle.net/11714/10500
https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=1163
http://hdl.handle.net/11714/10502


FHWA AIDPT Pooled Fund Peer Exchange 
on BMD (March 12–14, 2024)
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PAST:
• Site Visits: Identify 8 Tasks.
• Regional Peer Exchanges: Challenges.

THIS WEEK:
• AIDPT BMD Peer Exchange.

• Purpose: for each challenge, what 
are:
• Successes.
• Current research/activities.
• Research gaps.



Mapping BMD Implementation Effort to 8 
Tasks for BMD (after Epps-Martin, A.)
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BMD Test Videos
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https://www.fhwa.dot.gov/pavement/asphalt/videos/
https://www.unr.edu/wrsc/tools/asphalt/dapt-publications

https://www.unr.edu/wrsc/tools/asphalt/dapt-publications
https://www.unr.edu/wrsc/tools/asphalt/dapt-publications


DAPT Webinars
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https://www.unr.edu/wrsc/tools/asphalt/webinars
Webinar Series on Deployment of Asphalt Pavement Technologies (DAPT): 1-page description and access FHWA-HIF-24-010 2024

https://www.unr.edu/wrsc/tools/asphalt/webinars
https://www.fhwa.dot.gov/pavement/asphalt/coopmaterials/HIF_1-pager_Summary_of_Webinar_Series.pdf


DAPT Webinars
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The Future
• New DDIAPT Cooperative Agreement Established Fall 2023
• Team

• FHWA 
• UNR
• NCAT
• AI 
• Additional Partners

• Agreement Structure
• Innovation Areas
• Tasks Under Innovation Areas – SOW’s Annually/Review/Approval/Do Work
• Activities & Deliverables 
• Access & Communications

• Year 1 SOWs
• Submitted
• Several Approved & Effort Started
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• Significant BMD Efforts Included
• Continuation of 2017 Coop Items 

(i.e. BMD)
• Additional BMD Efforts Expanded  



What Else?

• Want information?

• Want to do a Workshop?

• Want other Support?
• Specification Reviews
• …
• Contact Tim Aschenbrener
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• Input has been informative and 
helpful for others

• Excited about future activities 



Resources

28

SCAN ME
FHWA CO-OP 

AGREEMENT SITE

SCAN ME
NAPA BMD 

RESOURCE GUIDE

SCAN ME
TRB E-C280

SCAN ME
UNR-FHWA CO-OP 

SITE



Thank you to All Involved 
• FHWA 
• Coop Agreement Team Entities & individuals

• UNR 
• ARA
• PTSi

• Others: DOTs, Industry, NCAT  
• Deliverables Have Been Impactful
• Thank you All for Your Contributions

29



Adam Hand
University of Nevada Reno

Adamhand@unr.edu

Key Contacts
Tim Aschenbrener Derek Nener-Plante Elie Hajj
FHWA FHWA UNR
Timothy.aschenbrener@dot.gov derek.nenerplante@dot.gov elieh@unr.edu

Thank You!
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mailto:Timothy.aschenbrener@dot.gov
mailto:derek.nenerplante@dot.gov
mailto:elieh@unr.edu
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