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Abstract

With the deepening of mining resource extraction, concealed fault water inrush has become a prominent threat to mine safety.
Traditional single-parameter detection and prevention methods struggle to meet the demands for precise identification and efficient
control of concealed faults under complex geological conditions. This study focuses on multi-parameter coupling to systematically
analyze the disaster mechanisms of concealed fault water inrush in deep mining areas. It explores multi-source collaborative detection
technologies including geophysical exploration, drilling, and hydrochemical analysis, while establishing an integrated multi-
parameter identification system combining “geology-hydrology-mechanics-chemistry”. Using field data from typical mines, the study
evaluates the effectiveness of multi-parameter collaborative detection and analyzes the adaptability and optimization pathways of
prevention strategies. The research demonstrates that coordinated multi-parameter approaches significantly enhance the accuracy of
concealed fault localization and water source identification, enabling scientific early warning and proactive prevention of water inrush
disasters. The proposed optimization strategies provide theoretical and technical support for mine safety production and disaster
management in deep mining operations.
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