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Dielectric enhancement of layered pavement at low frequencies

ZHANG Yong, LIU Ce, GUO Chen, HE Zhi-li, JIN Zhao, LI Ting, QIN Hong-yu

(School of Information Engineering, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: To reduce the pavement measurement error caused by dielectric enhancement,dielectric
enhancement of layered pavement was analyzed with electric double layer (EDL) model. Firstly,
the dielectric constant formula of EDL was derived from Debye model. Secondly, EDL model a-
bout layered pavement was established and simulated by FDM software. The influence of EDL
parameters on dielectric enhancement was discussed. Finally, a parallel plate capacitor was de-
signed, and used to measure EDL admittance with different membranes at low frequencies. The
results show that the layered pavement simulated by EDL has dielectric enhancement at low fre-
quencies, which is affected by the conductivity and thickness of pavement interface. The electrical
parameters on surface and base pavement only affect relaxation frequency and time, but have no
effect on amplitude of dielectric enhancement. Increasing conductivity and limiting thickness of the
interface layer can reduce dielectric enhancement of layered pavement in pavement detection so as
to improve measurement accuracy. 1 tab, 10 figs, 13 refs.
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Fig. 1 EDL model equivalent circuit
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Fig. 2 Debye model equivalent circuit
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Tab. 1 Dielectric constants of EDL with different membranes
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