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Dynamic Evolution of Water-induced Erosion Catastrophe in
Loess Dams Based on Ground Penetrating Radar

LV Gao, LUO Lei, ZOU Guoyang, SHI Yun, CHENG Kaikai
(Xt'an Shiyou University, College of Pipeline Engineering, Xi'an, Shaanxi 710065, China)

Abstract: The loess dam is an important water conservancy hub project in the Loess Plateau region of China, but its
special soil properties prone to internal structural damage under long-term hydraulic erosion, forming hydraulic erosion
diseases, which directly threaten the safe operation of the dam. At present, ground penetrating radar (GPR), as a
non-destructive testing technique, plays an important role in the detection of hydraulic erosion diseases in loess dams,
but there is a lack of systematic theoretical for the evolution law of water erosion deterioration in this field, resulting in
the difficulty of effective quantitative diagnosis of diseases. To solve the above problems, the imaging characteristics
and laws of G for the consolidation of loess cracks and hydraulic erosion deterioration in loess dams were clarified, and
the theoretical basis for forward and reverse prediction of GPR field measurement data was provided and finally the the-
oretical model and criterion for quantitative diagnosis of hydraulic erosion diseases in loess dams were constructed. The
research method based on the GPR detection method of the see expansion process of cracks in the dam body was adopt-
ed, with the theory of soil dielectricity as the core basis, and the numerical forward simulation of the dissolution expan-
sion process of cracks carried out by the finite difference method in the time domain (FDTD) , and the verification a-
nalysis was carried out by combining the field detection data. The results of the research that when the relative dielec-
tric constant of the crack filling body increases, the arc top amplitude of the GPR reflection wave shows a significant
enhancement trend; when the crack opening degree increases, overall opening degree of the reflection hyperbola obvi-
ously expands, and the amplitude of the hyperbola corresponding to the wave amplitude is synchronously enhanced.

Keywords: ground penetrating radar( GPR) ; finite difference time domain; loess dam; water erosion disea-

ses; imaging characteristics and laws
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