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Radar wave response of slab bottom voids
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Abstract ; To study the influence principles of rebars and heterogeneous materials on the ground-penetrating ra-
dar wave responses of slab bottom voids, the simulations of PFC3D discrete element and gprMax electromag-
netic were adopted to build multiphase heterogeneous electromagnetic difference models. The models were
used to build a relationship between the lengths of the slab bottom voids and the amplitudes of radar echo sig-
nals in the top of the voids. The results of numerical experiments demonstrate that wavefield snapshots and
profiles of radar wave signals in heterogeneous medium show random disturbance characteristics. The echo sig-
nals of a water-containing void are significantly affected by the attenuation of heterogeneous materials. There
is an energy cluster between the bottom void and the rebar layer, which enhances the amplitudes of the void
echo signals. The echo signals of the air-filled voids are significantly enhanced by the energy cluster. When
the void length is smaller than the first critical point, the amplitude of a void echo signal is quadratically relat-
ed to the void length, while when the void length is larger than the first critical point, the amplitude first de-
creases with the increase in the void length and then remains unchanged at the second critical point. This study
provides a theoretical basis for the quantitative measurement of the voids at the bottom of concrete pavement
slab by ground-penetrating radar.
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