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The Precise and Efficient Numerical Model for Ground Penetrating
Radar ( GPR) Wave Propagation in Pavement Structure

FANG Hong-yuan'?, LI Jian', ZHONG Yan-hui'> WANG Fu-ming"’

(1. School of Water Conservancy and Environment,Zhengzhou University , Zhengzhou 450001 , China; 2. Henan Province Collabo-

rative Innovation Center of Water Conservancy and Transportation Infrastructure Safety, Zhengzhou 450001, China)

Abstract: Ground Penetrating Radar ( GPR) has been widely applied in pavement quality detection. Thick-
ness and dielectric constant of pavement structure can be obtained by inverse analysis of GPR echo signal. The
precise and efficient numerical model of electromagnetic wave propagation in layered pavement structure is a
key for inversion. The precise integration method (PIM) is developed to simulate GPR wave propagating in
layered structure in this paper. The numerical results show that simulated waveform fits well with measured
signal, such as amplitude, time delay. In addition, the proposed method can save 40% CPU time compared
with the traditional FDTD method.

Key words: layered structure ; quality evaluation ;electromagnetic wave ; precise integration method ;numerical



