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Innovation is Disruptive
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What do these systems have in common?

Hubbard-Field
mid-1920s

Hveem
1930s-40s

Marshall
~1939é 40s-50sA PERFORMANCE TEST
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Paul Mack
New York State -  Retired
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Imperfection should never 
stall implementation.

You can still drink from a 
chipped cup.
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Performance-based Binder Purchase Specification

Consensus Aggregate Properties

Design Aggregate Structure

Volumetric-based Design Binder Content

Evaluation of Moisture Sensitivity

A Simple Performance Test
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Balanced 

Mixed Design

BMD

(circa 2015)
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ñAsphalt mix design using performance 
tests on appropriately conditioned 

specimens that address multiple modes 
of distress taking into consideration mix 
aging, traffic, climate and location within 

the pavement structure.ò



The Tenants of Balance Mix Philosophy

ÅThe Goal is to design, produce, and place an economical, 
resource-responsible, long-life asphalt pavement that 
balances risk between agency-buyer and contractor-seller.

ÅWe understand the various distress mechanisms in asphalt 
pavements.

ÅWe believe laboratory performance tests can effectively assess 
binder and mix resistance to the various distresses.

ÅThere can be a juxtaposition between designing mix resistance 
to two or more distresses, necessitating a balanced approach.
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Volumetric-only 
mix design is not 
fully capable of 

dealing with 
present-day mixes

Pavement Condition Rating10

2002 2020

Unintended 
Consequences



NOW LEAVING

SUPERPAVE

WELCOME TO

BALANCED DESIGN



Original BMD Approaches (circa 2015)

ωVolumetric Design with Performance VerificationAPPROACH A

ωVolumetric Design with Performance OptimizationAPPROACH B

ωPerformance-Modified Volumetric DesignAPPROACH C

ωPerformance DesignAPPROACH D



Approaches

A B C D
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Are you a Chef or a Cook?



We do not have the tools needed 

to optimize these materials both 

for performance and 

sustainability.



BALANCED APPROACH

EPD

GTR

WMT SBS SOY RAS TPH

WMT



Quantity



BMD Candidate Performance Tests

Rutting (Permanent Deformation)

Å6 Candidate Performance Tests

ÅEquipment $20k to $120k

Fatigue Cracking

Å10 Candidate Performance Tests

ÅEquipment $10k to $180k

Moisture Damage

ÅAASHTO T 283, Modified Lottman

ÅEquipment ~$10k

Other Performance Considerations

ÅAASHTO TP 108, Toughness ïCantabro

ÅEquipment ~$10k
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Cracking

How valid is the 
field validation?

How sensitive?

Does it pick up on 
modifiers/fibers?



CTIndex

appears 

insensitive to 

polymer 

modification
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IDEAL-CT Results of Alabama Mixtures at 25°C

Volumetric 
Optimum 

Binder Content 
(OBC) 




