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Practice and Application of Comprehensive Geophysical Exploration Technology in Coal

Mine Geological Exploration
Biao Zhang
Qujing Qilin District Energy Bureau

[Abstract] Coal mining operations rely on precise geological data, and geological hazards such as underground
faults, water conducting fractures, and coal seam thickness variations are the core factors that restrict mining
safety and stable production capacity. A single geophysical exploration technique is affected by the electrical
properties of rock layers and the structure of rock masses, resulting in one—sided detection results that are
difficult to adapt to the complex geological exploration needs of deep coal mines. This article summarizes the
working principles of commonly used comprehensive geophysical exploration techniques in coal mines, analyzes
the advantages of technical applications, and conducts practical analysis based on three types of underground
scenes: coal seam occurrence, water conducting structures, and fault exploration. It analyzes the practical
problems of underground exploration data interference and insufficient equipment adaptation, and proposes
targeted working condition optimization plans to help coal mines complete pre geological exploration at low
cost and high precision, and build a solid foundation for mining safety production.
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