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Numerical simulation and electrical monitoring of coal mining-induced

fracturing of overlying rock strata

HU Xiongwu, DENG Rixin, WANG Erman
(School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: To investigate the overburden failure law induced by coal mining under deep and complex geological
conditions, this study takes the No. 11-2 coal seam in the Dingji Mine as the research object. A combined
methodology was employed, integrating laboratory testing of mechanical parameters of rock strata with
numerical simulation using FLAC’®. These methods were utilized to elucidate the distribution characteristics of
vertical stress and the plastic zone within the overburden following coal extraction. Based on the simulation
results, in-situ monitoring was conducted employing the parallel electrical resistivity method via boreholes to
capture the evolution characteristics of overburden resistivity in response to mining activities. The results indicate
that the theoretical height of the water-flowing fractured zone in the coal seam roof is 40.5 m. Field monitoring
data revealed that the apparent resistivity in the roof zones of 0 — 11.0 m and 11.0 — 41.5 m post-mining increased
to 4.6 times and 2.0 times the pre-mining values, respectively. Accordingly, the heights of the caved zone and the
water-flowing fractured zone were determined to be 11.0 m (with a caving-to-mining ratio of 3.67) and 41.5 m
(with a fracture-to-mining ratio of 13.8), respectively. The numerical simulation results are in good agreement
with the field measurements. The research results provide a reference for optimizing the layout of gas drainage
roadways in similar mines within the Huainan mining area.
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Tab.1 measured physical and mechanical parameters of rock
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