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FDTD forward of transient GPR waveform on adverse geological interface
of loess foundation
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Abstract: As an important nondestructive detection method, it is convenient and applicable for
the ground penetrating radar(GPR) to detect the morphology and distribution of unfavorable geo-
logical body of loess construction project. In this study, reflection amplitude, refracted amplitude
and electromagnetic field intensity of GPR waves in the loess interface are deduced by the analytic
method. Several special geo-electric models are numerically simulated by the finite-difference
time-domain(FDTD) method. In addition, the amplitude and distribution of incident wave and re-
flected wave at the interface of unfavorable geological bodies are studied. The main conclusions in
this study are as follows: The reflected amplitudes of GPR waves are directly affected by the die-
lectric constants of the unfavorable geological body of loess; the reflected amplitudes of GPR
waves are proportional to moisture content of loess, with refracted amplitudes being inversely
proportional to moisture content; the reflected intensity of GPR wave at the interface between lo-
ess and air is equal to zero; the reflected intensity of GPR wave at the interface between loess and
metal is equal to one.
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Fig. 1 Empirical model of the loess moisture

content and permittivity
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Fig. 2 Reflection and refraction of GPR interface
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Fig. 3 The relationship curve of reflection and refraction
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Fig.4 Refraction and reflection mechanism of GPR waves
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