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Mechanism and control of roof collapse induced by
mining tremors in deep thick-top-coal roadway
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Abstract With the increase of mining depth, thick-top-coal roadways have undergone roof collapse in-
duced by mining tremors (RCMT) , which is a kind of compound disaster different from conventional
roof collapse. This study is focused on the return air roadway of the 301 working face in a mine located
in Shaanxi Province. By employing theoretical analysis, numerical simulation, and field investigation
methods and considering the actual geological conditions, it explored the damage characteristics and
main controlling factors of RCMT, expounded the mechanism of such compound disasters, and proposed
reasonable control measures. The research results indicate that the occurrence of RCMT compound disas-
ters is accompanied by strong mining tremors, but the roadway shows no obvious dynamic
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characteristics. Numerical simulations reveal that the intensity of dynamic loads considerably affects the

stress distribution of surrounding rock in the roadway. Compared to thin-top-coal and non-top-coal road-

ways, the thick-top-coal roadway presents greater roof subsidence and is more significantly impacted by

strong dynamic loads. The combined active and passive supports of anchor bolts and steel belts can effec-

tively improve the stability of surrounding rock in the roadway and noticeably enhance the roadway’s re-

sistance to dynamic loads. Furthermore, prevention and control measures of “deep roof breakage, shal-

low pressure relief, support strengthening” were proposed based on the mechanism of RCMT compound

disasters. The research findings can provide a scientific basis for the prevention and control of RCMT

compound disasters in deep thick-top-coal roadways.
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Table 2 Coal and rock strata occurrence and their mechanical parameters
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