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Abstract

To elucidate the formation mechanisms and root causes of drainage failures in coal mine floor drainage tunnels, this study investigates
a floor drilling water inrush accident at a coal mine. Through integrated field surveys, theoretical analysis, and engineering case
studies, we systematically examine the water inrush process, remediation procedures, and implementation outcomes, while
conducting in-depth analysis of accident causes and failure mechanisms. The research reveals that the water source originated
from Cambrian limestone karst fractured confined water. Mining activities triggered activation, expansion, and connectivity of
floor fracture networks, forming composite water-conducting channels that sustained confined water influx into the tunnel. Guided
by the comprehensive prevention principle of "detect, block, drain, discharge, and monitor" for floor water hazards, we propose
targeted countermeasures incorporating accident lessons. These include optimizing sealing material techniques and quality assurance
mechanisms, enhancing water control management systems, and improving technical support frameworks.
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