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Mechanism of Surrounding Rock Damage and Parameter Matching Optimization for Integrated Excavation-Bolting Construction
Lidi Wang
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Abstract: Integrated excavation-bolting serves as the core technology for rapid roadway excavation in coal mines. Nevertheless, cutting distur-
bance, exposed roof time and mismatched supporting parameters tend to induce progressive damage of surrounding rock, which further leads
to potential hazards such as roof separation and coal wall spalling. To address the imbalance of parameter matching, this paper systematically
analyzes the damage evolution mechanism of surrounding rock during excavation-bolting construction based on the loose circle theory and un-
loading damage theory. With FLAC®*D numerical simulation and orthogonal tests, the influences of exposed roof distance, cutting advance and
supporting parameters on surrounding rock damage are investigated. The optimal construction parameter matching and time-sequence coordi-
nation system are obtained through optimization. Engineering practice shows that the optimized scheme effectively restrains plastic damage of
surrounding rock. The surrounding rock convergence is reduced by 43.8 %, and the excavation efficiency is increased by 18.5 %. It can provide
theoretical and engineering references for safe and efficient integrated excavation-bolting construction.
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