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Analysis of Ground Penetrating Radar Method in Detecting Subsurface
Targets Based on Simulating Electromagnetic Waves
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Abstract

In this study, the feasibility of using the Ground Penetrating Radar (GPR) method to detect and locate subsurface
utilities in various conditions has been investigated. To do this end, the performance of radar waves in detecting
different material types in environmental conditions with different electrical conductivity has been studied. The
GPR's performance criterion in this study is the resolution of the reflected waves in using radar systems with
different central frequencies. The results indicate that the central frequency has a great influence on the size of the
target with proper imaging. Moreover, the simulation results show that for central frequencies of 50, 250, 500
MHz, 1 GHz and 2 GHz, targets with sizes 125, 25, 6 and 3 cm cannot be detected, respectively. Estimated results
on resolution are related to the radar wave propagation velocity in the media severely. Also, the estimated
resolution values are valid for a medium with a wave propagation velocity equal to 0.15 m/ns (For example,
alluvium with moderate grains or dry sand). Simulation results on martial type based on relative electromagnetic
permittivity (£), sub-layer conductivity (&) and layers thickness (D), show that the electrical conductivity had a
higher effect on the GPR results with respect to the other parameters and layers with an electrical conductivity of
less than 0.1 ohm-meter strongly weaken the amplitude of the transmitted wave and made it difficult to identify the
target.
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