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Asphalt Durability Problems?
NCAT Newsletter, 
Spring 2015
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Voids in Mineral Aggregate (VMA)

VMA =  100 -
Gmb Ps

Gsb
VMA = Va + Vbe

absorbed 
asphalt
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Challenges with Gsb

1. Time Consuming Tests
 Reduces frequency of checking
 Shortcuts

2. Lack of precision  
 Agency verification is not good 
 Opens door for playing with 

numbers



5

Coarse Aggregate

Acceptable Range 
of Two Results

Fine Aggregate

Multi-laboratory Precision

0.038
0.066
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Voids in Mineral Aggregate (VMA)

VMA =  100 -
Gmb Ps

Gsb

VMA =  100 -
2.444 × 95

2.700 

VMA =  100 -
2.444 × 95

2.750 

= 14.0% 

= 15.6% 
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Improved Test Methods 
for Specific Gravity and 
Absorption of Coarse 
and Fine Aggregate  

Dr. Randy West, P.E.
Dr. Nam Tran, P.E.
National Center for Asphalt Technology

TRB webinar, Feb. 18, 2016
http://www.trb.org/Main/Blurbs/173638.aspx



16

Recommendations
RAP Aggregate Gsb

One method of determining RAP aggregate Gsb will not 
work for all material types.  Agencies need to evaluate 
options to find the best method for their materials. The 
method that gives the lowest Gsb will result in the 
lowest mix VMA.  This is desirable since it will lead to 
higher asphalt contents and better durability.
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With the current 
volumetric mix design system…

Sulfur pellets

Recycled Shingles

Fractionated RAP

Recycled Tire Rubber Aramid & Polyolefin fibers

Recycling agents

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-CxKJVg0u3RQSM&tbnid=e6OUWNHJfT5CDM:&ved=&url=http://www.newchemistry.ru/printletter.php?n_id%3D7622&ei=8bVgUbXCF8mK2QXeqYGADA&psig=AFQjCNGG8vczHSIM_WL2zmftX-kZN6ivfQ&ust=1365378929663652
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-CxKJVg0u3RQSM&tbnid=e6OUWNHJfT5CDM:&ved=&url=http://www.newchemistry.ru/printletter.php?n_id%3D7622&ei=8bVgUbXCF8mK2QXeqYGADA&psig=AFQjCNGG8vczHSIM_WL2zmftX-kZN6ivfQ&ust=1365378929663652
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Balanced Mix Design
Cracking Resistance Rutting Resistance



19

Some Tests for Assessing Cracking Resistance

SCB-LA

Energy Ratio

OT-NCAT

Cantabro

I-FIT OT-TX

Nflex Factor

BBF

DCTSVECD
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Cracking Group sections
• 7 200-ft. sections
• each section instrumented

Surface Layer 1.5”

Intermediate Layer 2.25”

Base Layer 2.25”

Granular base 6”

Stiff track subgrade infinite

HiMA mix

NCAT Test Track
Top-Down Cracking Sections



Dave Van Deusen, Ben Worel
Cracking Group (North) Pooled Fund 

Safer, Smarter, Sustainable Pavements through Innovative Research 
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Any Questions?
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