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This material is disseminated under the sponsorship of the U.S. Department of Transportation in the
interest of information exchange under cooperative agreement No. 693JJ32350026. 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.

All AASHTO & ASTM standards mentioned in this presentation content are private, voluntary
standards and compliance with them are not required under Federal law.
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* The original design of this presentation is credited to Tom
Harman, Senior Research Engineer at NCAT—any brilliance
you see is likely his, and any confusion... well, that's probably
on us.

* Visual Disclaimer:
Visuals in this presentation were created with great
enthusiasm and questionable artistic skill. If they make you
laugh, that was intentional. If they make you squint, that was
also intentional—just not by design.



 Market Motivators

 The Transition to BMD

» Key Challenges

» Opportunities and Actionable Steps

 Conversation
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* Our Roadways are a major asset in
terms of replacement cost.

°* Pavements are the biggest part of
construction spending in the
Federal-Aid system:
* ~60%+ of all federal-aid
* $30+ billion in 2024

Source: FHWA Memo HICP-50 5/20/2025 Methodology for Determining Pavement Costs
Image: Grok
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3.3 Trillion
miles
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VMT has Increased 12%
Since 2003
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Increasing use & volume of recycled materials
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Market Trends — RAP (million tons)

1980's ~9 to 13%
2009 ~15.6%
2012

2021 337 8
2022 3438

8
0 50 100 150 200 250 300 350 400 450 500
® Asphalt Mix (less RAP) = RAP

= ~21%
~22%

~22%

Image Source: A. Hand (UNR)
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pIVID Peer-to-Peer excnarnce Particloants
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. Southeast, Mar 2023
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A. Greater Flexibility in Material
Selection

B. Volumetrics Do Not Always
Yield Optimal Performance

C. Support Responsible Use of
Recycled Materials

D. Greater Opportunity for
Innovation

E. A Combination of Motivators



Block Crk
1 year !'

Raveling
8 years

Challenges

Block Crack
Thermal Cracking
Cracking
Rutting
Stripping

Raveling

Solutions

Pvt Preservation

Testing
Modifiers/Additives
Mix Design

Spec.’s

Pvt Design
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T6-Volumetric
Usage

T5-Pathway to
QA

T1-BMD Test J

Validation

T4-Data
Management
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T2-Test
Procedures &
Protocols

v

T3-Variabilities



Existing
Practices

TM3- J

Collaboration
Info Sharing

TMZ2-Education
& Training
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M1 -Criarigs
Mlainzagerrient

Challenge

REsistance to
feplacing traditional

SpPecifications with
BIMD due to unclear
Beals and priorities.

Oooorcunity

|

Alignment of BMIDA
performance goals
through clear

communication‘ane
understanding acke
various stakeholder

ACTION

|dentify Champions
Document and share
BMD goals and scope.
Emphasize eliminating
poor-performing mixes.
Align with State internal
priorities.



Phase investment plans.

Find and develop a qualified workforce.

Assess equipment & staffing needs.
Secure funding.
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* Establish an agency - industry task force.
* Organize stakeholder forums, feedback loops, &

workshops.
* Tailor outreach to small & large contractors, highlighting

mutual benefits.
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* Discussion Items: * Discussion ltems:

* |dentify and document! * Improve
* "Why"and the “goal” performance:
* Scope o *  Eliminate poor
* How can BMD address agency priorities? verforming
. Contractor mfluences mixtures
* Improve cracking

* Agency benefits/value .
° ° V\>//hat are they? resistance

* How to sell it? y Improye
* Implementation plan durability

Image: ChatGPT 40 29



To-BIVID Tasgt
Valldaton

Challenge

Fack of a standard
Validation framework
and timely data

gollection; need for
RKing laboratory
BIMID test results with
leld performance.

Oooorcunity

Validation, using
multiple approachi
builds credibilitysa
confidence in BiM

tests and their
criteria.

ACTION

 Create a standardized test

validation framework.

 Conduct validation

experiments & leverage peer
knowledge on validation
practices

* Monitor in-service

performance of asphalt
mixtures & refine BMD test
criteria.

e Collect & store field samples

fAr Frit1iroa Facti nes



Valicdation
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d Major Tasis for BMD Irnglermertation...

* 3.4 Relationship Confirmation and Criteria
Development (60 months)

» »

Motivations Plan th Select
and Benefits LU Performance

Acquire
Equipment,

of BMD Process Tests Manage

Resources

Initial Conduct Develop Establish
Implement- Training & Specs & CENEIE
ation Certifications Program Data
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CAPR| Guidance for Oper-Roac
Valicdation Sectlons
* Advantages, Disadvantages, and Limitations

* Open-Road

* (Closed Test Track

* Accelerated Pavement Testing
* Network-level PMS

* Types of Distresses

* Mixtures and Materials

* Test Sections (Number/Length)

* Geometry to Avoid

* Sampling, Conditioning, and Testing
* Performance Monitoring

* Forensic Investigation

* Data Analysis



Ooen Road BMD Validation Sections
(CAPRI Style)

WisDOT

2024 2024 2022
Preliminary Benchmarking Preliminary Benchmarking Preliminary Benchmarking
Focus: Surface Mixes Focus: Surface Mixes Focus:

6 Sections 6 Sections o :
Goal: Validating Test Criteria 2 Virgina Mixes

Goal: Validating Test Criteria High-RAP
3 10-15% RAP
2026 6 Sections

Additional Validation Study Goal: Validating Test Criteria
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Initial
Implement-
ation

Projects & Monitoring
Studies & Analysis

Refinement
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M2: Cost-
Benefit
Analysis

Projects & Monitoring Accelerated (ROI)
Studies & Analysis S - Loadine

<
<

Initial
Implement-
ation
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Validation Techniques & Case Studies




I
Documented Benefits of BMD

Coming
February
2026




 Develop protocols for handling, short-term and S rotoeols

long-term aging, and conditioning of asphalt
mixtures for BMD testing.
* Assess the need for multiple tests to address different

cracking types and varying climatic zones.

y 4 | ‘ . . .
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* As the asphalt industry moves toward
BMD and performance testing it is
important to remember that the
preparation of the samples being tested
can affect the results of the testing.

* The Guide on Asphalt Mixture Specimen
Fabrication for BMD Performance
Testing is helpful in obtaining consistent

results
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Method A Method B Method C Method D Method E
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State

Short-Term Aging

Long-Term Aging

AASHTO

Mixture Conditioning Mixture Conditioning R 121-24
CA Uncomp. | 4 hrs at Tcomp. | Uncomp. 20 hat 100°C Method D
IL Uncomp. | 2 hrs at 135°C Comp. 72 hat 95°C N/A
LA Uncomp. | 2hrsat 135°C | Uncomp. 120 h at 85°C Method A
ME Uncomp. | 2 hrsat 135°C | Uncomp. 20 h at 100°C Method D
MA Uncomp. 2 hrs at 135°C | Uncomp. 20 h at 100°C Method D
OR Uncomp. | 2hrsat 135°C | Uncomp. 24 h at 95°C Method C
X Uncomp. | 2hrsat 135°C | Uncomp. | 20 h at 100-125°C Method D
WI Uncomp. | 4 hrsat 135°C | Uncomp. 6 h at 135°C Method E

Method A

Method B

Method C Method D

Method E



TM2-Education &

Trainirig

Challenge

imited formal
p@aining on BMD test
methods and data
INterpretation,

leading to skill gaps
in BMD
iImplementation and
analysis.

Upp@ﬁtiﬁﬁ

Training progra
and workshopsion

and data
interpretation,

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.

T
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v'BMD Implementation
Workshop

v'BMD Webinar Series

v'High-Reclaimed
Asphalt Pavement (RAP)
Mixture Strategies

Image: ChatGPT 40
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Mi1—

M2—

Analysig

M3—

and Rijsk

M4—

Resource
Allocation

M5—

Implementation
lanning

M6—

Stakeho‘ders
Engagement

Sub-Catego,-V ;

Change
Managemen¢

Cost-Benefit

Speciﬁcatiom

Managemen¢

Challen
ge 0 .
Resistg, Pportunity
replacjnngce © A?ignment of BMD
traditiona] Wldll performance
. . oals
g?\f{%ﬁ;anons with fommgl;%;ih Clear
ue to on and
unclear understandin a
;cear goals anq various stak, & across
DPriorities, akeholders,
Limited busi
siness D .
case for B “CMmonstration of
inVestmeni\s/ID lifecycle cost savings
: and performance &
8a1ns to decisjop-
makers and
stakeholders,
Uncertaint
Y Co-de
-dev
slrfglffDaCC_eptance adaptabtliopment of
Mmixtureg fi
recycled .~ | performance
i, angnatenal Specificationsg aligned
ral.siociated budget X;tri]agrga While
SKS.
performance risks.
Limited ﬁmding

Resource planning to

bersonne] justi
, or Justify investments

equipment for

and
Implementatiop sustasilrizgi): BMD
adoption, *
[ ]
[ ]
o
L
fo?‘fri(aiiied 1 ’Smlcmred :
for B plan Implementatiop, ; e
rollout, Manageap]e e N
trackable tas’ks for *A
Streamlined adoption, = * M
Uneve i |
aor 0 buy-in Early engagement =
Stakeholderg comppEroved o
cotnmunication to * Org
unify Support for and
better
Jmplementation.

. T.aﬂor outre
highlightjn

® Emphasize improvip
Performance.
* Align with State intern,
. Develop aco
outlining ¢cog
® Highlight pe
Sub-Category
T™M1—

Integration with
Existing Practices

al prioritjeg
tmprehensive businesg case
S and benefitg.

Challenge

BMD into existing
workflows and
specifications, coupled
with technical and
operational disconnects
between key agency
groups/divisions (e.g.,
materials, construction,
pavement
management).

TM2—

Education & Training

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

T™M3—

Collaboration and
Information Sharing

Lack of cross-agency
collaboration and
knowledge sharing,
with agencies working
in isolation.

ach to smajj gnq

Iar (5
2 mutya] benefits. g Contractors,

Lack of integration of ~ Compatibility of BMD

- Sub-Category_

Challenge

d
: Lack of a standar
o validation framework
BMD Tests and timely data .
VLD collection; need for
linking laboratory
BMD test results W1
field performance-
Inconsistent of lack of
e sample hz:;ldlmg,
Testing e, an
s amg joning methods

Opportunity

with existing
workflows and
specifications,
streamlined testing
procedures, and
improved coordination
across agency groups
for effective adoption.

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

Increased cross-agency
collaboration, pooling
resources, and
expertise to accelerate
shared learning and
adoption.

o Adapt workflows and

specifications to integrate BMD.

o Define roles and responsibilities
across agency groups,
consultants, and contractors.

o Establish clear communication
channels to ensure seamless
coordination.

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

e Develop and deliver BMD
certification programs.

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

e Plan for continuous training of
new staff to address high
turnover.

o Facilitate regional working
groups and roundtables for cross-
agency collaboration.

o Share specifications, lessons
learned, and templates across
agencies.

o Seek industry feedback to align
with effective practices.

¢ Bridge gap between research and
practice.
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N Start with a Plan

?

M

% Invest in Training '
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 Start Validation Early

Utilize Existing Funding
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Build a Strong Data System
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v'Resource Constrained
Environment

v'Volumetrics do/will not address
our current/future needs

v'BMD will continue to evolve

v’ Are you part of the solution?

54
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m » Retains <2 specification
I Ie r 3 requirements related to
K performance characteristics.
§’ (Max reliance on * Includes mechanical tests
5" mechanical tests) extensively field validated.
@
D
&5 u . .
3 TI e r 2 « Changes =3 specifications (=1 \ ]
- 7 constituent + =1 volumetric). \ ]
o o O 0O (Moderate relaxation or » Changes pertain only to properties \ 0
% » o removal of spec. tied to the targeted performance \ 154
4 < requirements) characteristic. e
S, |n_|-J <
- L
\2& (@) T- 1 * Adjusts 1+ volumetric property.
d’o& er * No changes to related constituent material
O)n, (Minimal relaxation from requirements.
W o existing specs) * Involves minimal specification changes.
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WHERE FLEXIBILITY MEETS PERFORMANCE GOALS...






derek@dnpinfrastructure.com
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