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Need Statement:  Describe the problem or the opportunity.  Include background and objective. 

Compaction is the most crucial factor in constructing durable asphalt pavements. The current 
asphalt mixture designs use a target of 4% air voids, however, the mixtures are compacted in 
the field at a target of 7% air voids and in some instances as high as 10% air voids are allowed. 

  
Recent research has shown that a different approach, in which the mixtures are designed at 5% 
and compacted at 5% in the field, could result in more durable mixtures. The new method is 
based on changes to the aggregate gradation that make the mixture more workable in the field. 
In current research at University of Minnesota, a computational tool is being developed to 
better understand the compaction process. 

 
Building on this current work, it is proposed that aggregates and asphalt mixtures used in 
asphalt mixture production are collected from projects in Minnesota and are analyzed using 
various scanning techniques (2D, 3D) as well as X-ray CT (computed tomography) of asphalt 
mixtures. The materials will include belt samples, extracted, as well as compacted field and 
laboratory mixtures. The results will be used to develop an aggregate selection process that 
could be used in the 95/5 mixture design approach for typical materials used in Minnesota 
projects. 
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This proposed study is a companion to "Simple Methods for Verification of Low-Temperature 
Cracking Resistance of Asphalt Binders and Mixtures" and common materials will be used 
between the two. It is recommended that they both be pursued as complementary projects. 

 
Provide a summary of the potential benefits: 

This is a priority for road owner agencies because asphalt mixture density is the primary factor 
affecting long-term pavement performance. 
 
Primary benefits are: 

1. A better understanding of aggregate materials properties and how they affect the 
constructability of mixtures they are used in; and 

2. Improved mixture design procedure to reconcile differences that currently exist between 
assumptions made in the lab and reality in the field. 

 
How does this project build upon previous research (include title or reference to a completed 
research effort)? 

The topic of Superpave 5.0 mix design is fairly recent, but gaining traction. X-Ray CT has been 
utilized for studying internal structure of compacted mixtures but technological advances have 
made this approach more attractive. Relevant references are: 
 

1. Huber, Haddock, Beeson, TRB Webinar: Superpave5: Constructing Asphalt Pavement 
with Road Air Voids Equal to Design Air Voids (2015), Transportation Research Board, 
Washington, DC. 

2. Georgiou, Sideris, Loizos, Evaluation of the Effects of Gyratory and Field Compaction 
on Asphalt Mix Internal Structure, Materials and Structures (2016, Springer), Vol. 49, 
No. 1-2. 
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