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Risk assessment of water inrush in coal roadway excavation
under positive fault influence based on fracture development
characteristics
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Abstract

During deep coal mining operations, the presence of normal faults significantly alters the fracture structure and seepage conditions
of roadway surrounding rock, substantially increasing water inrush disaster risks. Traditional risk assessment methods often
overlook the synergistic effects between fracture spatial distribution and fault systems, making precise early warning challenging.
This study investigates roadway excavation under normal fault influence by systematically analyzing the evolution mechanisms
of fault and fracture systems. Utilizing high-density fracture parameter data and actual water inrush measurements, we developed
a comprehensive risk evaluation model that integrates fracture density, connectivity, filling characteristics, and hydrodynamic
parameters. A zonal early warning method tailored for normal fault-affected zones was proposed. Results demonstrate that this
evaluation system significantly enhances early warning capabilities and risk management effectiveness for water inrush disasters in
normal fault areas, providing both theoretical and practical foundations for safe and efficient coal mine excavation.
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