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Abstract

The opposing coils transient electromagnetic method (OCTEM) has been widely used in the field of
urban shallow geophysical exploration due to its advantages of small shallow blind area and high
efficiency. In order to study the application of OCTEM in urban underground cavity detection, based
on the opposing coils theory and vector finite element transient electromagnetic 3D forward algo-
rithm, low resistance anomaly model and high resistance anomaly model were constructed, and the
OCTEM response law of cavity under different filling conditions was analyzed. The physical expe-
riment was designed according to the similarity principle, and the correctness of the numerical si-
mulation results was verified by comparing the numerical calculation and the physical experiment
results. The results show that OCTEM has good recognition ability for both high and low resistance
anomalies, but is more sensitive to low resistance anomalies. The results can provide a reference
for the application of OCTEM in cavity detection.
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P T — M AR A RO, IR T SRR A N . 2016 4, ZEEG S [15]% NN 7
T2 - REA MR AL L = 4 IR Bl R A AR 0 Dy R 00 R, W R T D SRR R S, (R SR A
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Figure 1. Hexahedron vector element
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Figure 2. Diagram of three-dimensional cube cavity model
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Figure 3. OCTEM electromagnetic response time slice of low resistance cavity model. (a) 0.008 ms; (b) 0.165 ms;

(c) 0.338 ms
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Figure 4. OCTEM electromagnetic response time slice of high resistance cavity model. (a) 0.01 ms; (b) 0.025 ms; (c) 0.06
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Figure 7. OCTEM electromagnetic response time slice of low resistance model. (a) 0.162 ms; (b) 0.206

ms; (c) 0.335 ms
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Figure 8. OCTEM electromagnetic response time slice of high resistance model. (a) 0.263 ms; (b) 0.885 ms; (c) 8.576 ms
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