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Why was it studied?

Cracking, both environmental and load related, is a primary concern for asphalt pavements in
New Hampshire. Aging can significantly affect the properties of asphalt binders and mixtures,
causing an increase in stiffness, reduction in relaxation capability, and increase in brittleness. it
was important to have an understanding of how the cracking resistance of a mixture will change
over time when materials are selected and mix designs are performed. The primary

objective of this project was to evaluate how the properties of typical NHDOT binders and
mixtures change with different aging levels in order to capture the associated long-term

What was done?

Eleven NHDOT mixtures were evaluated using different laboratory
conditioning protocols to determine how the properties of
asphalt binders and mixtures, including rheological properties,
fatigue, and fracture behavior, will change over time.

In order to capture the long-term performance of mixtures and
binders and to simulate the physical and chemical changes of
asphalt material in the field, appropriate
laboratory aging conditioning methods are
needed. Three long-term aging protocols
were included and evaluated in this study.

By employing the various performance
indices of asphalt mixtures and binders i
measured from the tests, the aging and

cracking susceptibility of the mixtures and
binders were quantitatively evaluated and investigated.

Direct Tension Cyclic Fatigue

Disk-shaped Compact
Tension (DCT) Test

What did we learn?

The results show that the two virgin binders (extracted from two virgin mixtures), generally
show the good cracking performance after each aging condition. The binders and mixtures with
the softer grade and
the largest difference
between performance
grade (PG) high and
low temperatures
typically have good
cracking performance
originally, however,
exhibit higher aging
susceptibility as
compared to other
materials.
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How can we use it?
By incorporating the impact of aging, guidance was developed for NHDOT to quantitatively
evaluate the aging and cracking susceptibility of asphalt binders and mixtures during material
selection and mixture design.




