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Fig.2 GPR incident waveform
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Fig. 3 The GPR wave reflected from surface of
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Fig. 4 Comparison between GPR actual measurement wave and simulation wave (the first point
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surface's dielectric constant selected on homogeneous or on inhomogeneous)
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Fig. 5

Comparison between GPR actual measurement wave and simulation wave (the second
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point surface’s dielectric constant selected on homogeneous or on inhomogeneous)
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Tab. 1

The two surface’s dielectric constant based on inhomogeneous model
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Ground penetrating radar electromagnetic waves simulation
of pavement model with pavement
material’s inhomogeneous dielectric parameter

CAl Ying-chun'**, WANG Fu-ming"®, LIU Jun'

( 1. School of Civil and Hydraulic Engineering. Dalian University of Technology. Dalian 116024, China;

2. School of Environmental and Water Conservancy Engineering, Zhengzhou University, Zhengzhou 450002, China )

Abstract: According to random distribution characteristics of practical pavement particles and
scattering of dispersed particles on electromagnetic wave, the one-dimension finite difference time
domain (1D-FDTD) equations of ground penetrating radar (GPR) electromagnetic wave, which
propagates in half-space, are briefly established. And the electromagnetic wave of the air-coupled
antenna GPR which propagates in asphalt pavement with surface material’'s homogeneous or
inhomogeneous dielectric parameter are all forward simulated. Then the comparisons between the two
models simulation waves and actual measurement wave are analyzed. It is concluded that the first
model with the surface material’'s dielectric parameter selected on random can inosculate the actual

measurement wave and well correspond to the reality. The research is helpful for GPR backward

simulation as measuring thickness and other applications.

Key words: ground penetrating radar (GPR); 1D-FDTD method; inhomogeneous; dielectric constant



