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Analysis of Stress Evolution Laws and Control Methods for Ground Pressure in High—Stress
Coal Mines

Tan Siqi
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Abstract: Taking a typical deep mine with burial depth of 800-1200 m and high in-situ stress as the subject, this study
systematically reveals the spatiotemporal evolution mechanism of mining-induced stress fields through an integrated approach
combining multi-factor orthogonal numerical simulation and on-site microseismic monitoring. Experimental results show that
for every 100 m increase in depth, the periodic roof pressure step decreases by 18%—-25%, rock deformation increases by up to
34%, and the frequency of rockburst events rises by 2.1 times. A significant nonlinear relationship exists among burial depth,
coal pillar width, and stress concentration coefficient. Based on these evolutionary patterns, a three-tiered prevention and
control system—"active pressure relief, dynamic support, and intelligent early warning"—has been proposed. Field validation
demonstrated a 44% reduction in roadway deformation and a 67% decrease in rockburst incidents. The research findings offer
direct reference value for safe mining operations in similar deep, high-stress mines.
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