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Coal mine as an important field of energy mining, its safety production has always been the focus
of national attention. In the complex underground mining process, as a common geological disaster
phenomenon, collapse column not only destroys the continuity and integrity of coal seam to a great
extent, but also easily becomes the incentive of mine water inrush, roof caving and other safety
accidents, which directly threatens the life safety of miners and the normal operation of enterprises.
Although the traditional geophysical exploration methods, such as seismic exploration and electrical
exploration, can reveal the information of underground structure to a certain extent, it is difficult to
describe the spatial distribution, morphological characteristics and water richness of the collapsed
column comprehensively and accurately due to the factors such as detection depth, resolution and
environmental interference. In view of this, this paper deeply discusses the innovative application
of comprehensive geophysical exploration technology in coal mine collapse column detection. By
integrating various geophysical methods (such as transient electromagnetic method, high—density
resistivity imaging, three—dimensional seismic exploration, ground penetrating radar, etc.), integrated
geophysical exploration technology gives full play to their respective technical advantages, realizes
data complementarity and fusion, and effectively overcomes the limitations of a single geophysical
exploration method. This technology can not only locate the position of the collapse column more
accurately, but also analyze its internal structure, scale and water rich status in depth, providing a
more comprehensive and reliable geological basis for coal mine safety production. In this paper, the
advantages of comprehensive geophysical exploration technology in collapse column detection are
analyzed in detail, including improving detection accuracy, expanding detection range, enhancing anti—
interference ability, etc., and the application effect of this technology in different geological conditions is
demonstrated by concrete examples, and its reliability and accuracy in practical operation are verified.
These research results are of great significance for improving the level of coal mine geological disaster
prevention and control and ensuring mine safety and efficient production.
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