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Abstract Ground Penetrating Radar ( GPR) is a very important
pipeline detection technology, in order to increase awareness of the
underground pipeline the radar image features. Determine the
location of the pipeline anomalies and improve the accuracy of
interpretation of radar data. The paper is from Maxwell two curl
equations, to derive two-dimensional TM wave differential
equations, CFL numerical stability condition and dispersion
relations. Then, based on Matlab platform prepared a ground
penetrating radar forward the FDTD program, the application of the
FDTD program launched pipeline detection in ground penetrating
radar effectiveness analysis. The paper is the numerical simulation
about a number of factors of the pipeline burial depth, spacing
between pipelines and the different materials in pipelines. By
analyzing the characteristics of the radar forward cross-section, we
can clearly understand and grasp the radar detection pipeline with
various parameters affect the relationship. This can play a guiding
role of the actual underground pipeline detection. Finally, the GPR
is applied to the Liuyang River Tunnel of Wuhan-Guangzhou high-
speed pipeline detection, the GPR accurately locate the position and
depth of PVC communication cables, for the construction and
disposal provided.

Keywords Ground Penetrating Radar( GPR) ; pipeline detection;
finite difference time domain; forward simulation
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(a) Model diagram; (b) Forward diagram.
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Fig.4 Geoelectric models of different material models

(a) Model diagram; (b) Forward diagram.
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