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ABSTRACT

PURPOSES : The purpose of this study is to evaluate different types of Ground Penetrating Radar (GPR) testing for characterizing the road
cavity detection. The impulse and step-frequency-type GPR tests were conducted on a full-scale testbed with an artificial void installation. After
analyzing the response signals of GPR tests for detecting the road cavity, the characteristics of each GPR response was evaluated for a suitable
selection of GPR tests.

METHODS : Two different types of GPR tests were performed to estimate the limitation and accuracy for detecting the cavities underneath
the asphalt pavement. The GPR signal responses were obtained from the testbed with different cavity sizes and depths. The detection limitation
was identified by a signal penetration depth at a given cavity for impulse and step-frequency-type GPR testing. The unique signal
characteristics was also observed at cavity sections.

RESULTS : The impulse-type GPR detected the 500-mm length of cavity at a depth of 1.0 m, and the step-frequency-type GPR detected the
cavity up to 1.5 m. This indicates that the detection capacity of the step-frequency type is better than the impulse type. The step-frequency GPR
testing also can reflect the howling phenomena that can more accurately determine the cavity.

CONCLUSIONS : It is found from this study that the step-frequency GPR testing is more suitable for the road cavity detection of asphalt
pavement. The use of step-frequency GPR testing shows a distinct image at the cavity occurrences.
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Fig. 8 Artificial Cavity Sectional Configuration (A-A’)
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Fig. 18 Step Frequency Type GPR Test Result (1st
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