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ABSTRACT

OBJECTIVES : The objective of this study is to detect road cavities using multi-channel 3D ground penetrating radar (GPR) tests owned by
the Seoul Metropolitan Government.

METHODS : Ground-penetrating radar tests were conducted on 204 road-cavity test sections, and the GPR signal patterns were analyzed to
classify signal shape, amplitude, and phase change.

RESULTS : The shapes of the GPR signals of road-cavity sections were circular or ellipsoidal in the plane image of the 3D GPR results.
However, in the longitudinal or transverse direction, the signals showed mostly unsymmetrical (or symmetrical in some cases) parabolic shapes.
The amplitude of the GPR signals reflected from road cavities was stronger than that from other media. No particular pattern of the amplitude
was found because of nonuniform medium and utilities nearby. In many cases where road cavities extended to the bottom of the asphalt concrete
layer, the signal phase was reversed. However, no reversed signal was found in subbase, subgrade, or deeper locations.

CONCLUSIONS : For detecting road cavities, the results of the GPR signal-pattern analysis can be applied. In general, GPR signals on road
cavity-sections had unsymmetrical hyperbolic shape, relatively stronger amplitude, and reversed phase. Owing to the uncertainties of
underground materials, utilities, and road cavities, GPR signal interpretation was difficult. To perform quantitative analysis for road cavity
detection, additional GPR tests and signal pattern analysis need to be conducted.
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Fig. 1 Schematics of GPR System and Trace
(ASTM D6432-11, 2011)
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Fig. 2 GPR Data and Reflection Trace
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Fig. 7 Portable Boring and Borehole Imaging system
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