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Abstract
In view of the apparent resistivity difference between the water-bearing collapse column and the
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surrounding coal and rock mass, the three-dimensional parallel electrical method can be used for
exploration. In this paper, the cylindrical model is used to replace the target body of the collapse
column, and the mathematical model is established. The numerical simulation is carried out by
constructing the collapse column model with different geological parameters, and the geoelectric
response characteristics of each model are analyzed. The results show that the forward modeling
data of water-bearing collapse column converges rapidly after inversion, and can clearly reflect
the distribution range of water-bearing collapse column in the model. There is an obvious resis-
tivity difference between the abnormal body and surrounding rock strata, and the location of
low-resistance area corresponds to the preset location of the model. In the forward results, the
pole-pole arrangement has a better response to the localization and range distribution of the low
resistance region compared with the pole-dipole arrangement; in the inverse results, the latter
has a better convergence effect on the low resistance region than the former. In the process of de-
tecting the collapse column in the air lane of 116115 face of a mine, the 3D parallel electrical me-
thod was used to detect the occurrence range and water abundance of the collapse column, and
good results were obtained.
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Figure 1. Schematic diagram of water-bearing collapse column model
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Figure 2. Forward modeling results of apparent resistivity data of the model under different arrangement modes
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Figure 3. Apparent resistivity data inversion results of models with different arrangement modes
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Figure 4. Stereogram of resistivity imaging of 3D parallel electrical inversion results
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