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ABSTRACT

PURPOSES : The objective of this study was to determine the relationship between the dielectric characteristics of asphalt mixtures and the
air voids present in them using ground penetrating radar (GPR) testing.

METHODS : To measure the dielectric properties of the asphalt mixtures, the reflection coefficient method and the approach based on the
actual thickness of the asphalt layer were used. An air-couple-type GPR antenna with a center frequency of 1 GHz was used to measure the time
for reflection from the asphalt/base layer interface. A piece of aluminum foil was placed at the interface to be able to determine the reflection time
of the GPR signal with accuracy. An asphalt pavement testbed was constructed, and asphalt mixtures with different compaction numbers were
tested. After the GPR tests, the asphalt samples were cored and their thicknesses and number of air voids were measured in the laboratory.

RESULTS : It was found the dielectric constant of asphalt mixtures tends to decrease with an increase in the number of air voids. The dielectric
constant values estimated from the reflection coefficient method exhibited a slight correlation to the number of air voids. However, the dielectric
constant values measured using the approach based on the actual asphalt layer thickness were closely related to the asphalt mixture density. Based
on these results, a regression equation to determine the number of air voids in asphalt mixtures using the GPR test method was proposed.

CONCLUSIONS : It was concluded that the number of air voids in an asphalt mixture can be calculated based on the dielectric constant of
the mixture as determined by GPR testing. It was also found that the number of air voids was exponentially related to the dielectric constant,
with the coefficient of determination, R?, being 0.74. These results suggest that the dielectric constant as determined by GPR testing can be used
to improve the construction quality and maintenance of asphalt pavements.
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