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Abstract

The disorderly distribution of coal mine goafs is prone to triggering geological disasters such as ground subsidence and rock mass
instability, which seriously threaten the safe production of mines and the regional ecological environment. Combining the geological
characteristics of coal mine goafs, this paper systematically analyzes the application principles and applicable scenarios of survey
technologies including drilling exploration, geophysical prospecting and 3D laser scanning, and compares the survey accuracy
and cost-effectiveness of different technologies. On this basis, a stability assessment index system of "geological conditions - goaf
morphology - mechanical parameters" is constructed, and the analytic hierarchy process (AHP) and fuzzy comprehensive evaluation
method are adopted for comprehensive assessment. A case study of the goaf in an old mining area is carried out to verify the
feasibility of the method. The research results show that the multi-technology integrated survey mode can improve the accuracy of
goaf boundary identification, and scientific stability assessment can provide data support for disaster prevention and control. This
research has important practical guiding significance for the comprehensive management of coal mine goafs and the safe exploitation
of resources.
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