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Mechanisms of Surrounding Rock Instability and Synergistic Control Technologies for Roadways

under Simultaneous Mining and Excavation Conditions

Kai Duan' Zeng Wang’
1. Shanxi Jinxing Energy Co., Ltd., Xiaojiawa Coal Mine, Xingxian, Shanxi, 033600, China
2. School of Mines, China University of Mining and Technology, Xuzhou, Jiangsu, 221116, China

Abstract: To address the severe surrounding rock deformations in the 221303 material gateway of Xiaojiawa Coal Mine
under “simultaneous mining and excavation” conditions, this study combines geomechanical analysis, numerical simulations,
and field testing to investigate instability mechanisms driven by coupled lateral abutment pressure and dynamic mining
disturbances. Results demonstrate that lateral abutment pressure significantly exacerbates stress concentration in the roadway,
with peak floor heave reaching 1.8 m in intersecting areas and anchor cable fracture ratio exceeding 30%. A “zoned pressure
relief-synergistic reinforcement” system is developed, integrating large-diameter borehole drilling for stress redistribution, full-
length grouted ultra-long cables for structural reinforcement, and shotcrete-grouting for fracture sealing. A zonal governance
strategy classifies the roadway into stable, lag-affected, and advance-affected segments, enabling tailored reinforcement,
pressure relief, and roof-cutting measures. Results confirm significant deformation rate reduction, offering technical guidance
for stability control in mining-excavation interactive roadways.

Keywords: simultaneous mining and adjacent excavation; surrounding rock failure; lateral abutment pressure; synergistic

control technology; deformation control
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