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Research on Mine Exploration and Drainage Technology under Complex Hydrogeological Conditions
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Abstract: With the continuous increase in the depth and intensity of coal mining in China, the hydrogeological conditions faced by
mines have become increasingly complex, and water hazard prevention has become a key bottleneck restricting coal mine safety
production. This article focuses on the complex hydrogeological conditions and systematically analyzes their core characteristics such
as multi field coupling and strong concealment. At the same time, it also points out the many technical challenges they bring, such as
the difficulty of precise exploration and high safety control. On this basis, a set of exploration and drainage technology system has
been constructed, including a series of key technologies such as three-dimensional comprehensive exploration, intelligent prediction of
water rich areas, and efficient drilling of high-pressure boreholes. The study also proposed an effectiveness evaluation method based
on multi parameter dynamic monitoring and analysis of spatiotemporal evolution laws, and elaborated on comprehensive guarantee

measures related to engineering design, emergency plans, and standardized management.
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