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Research on Structural Identification and Grouting Effect Evaluation of Coal Mine Goaf
Based on Integrated Geophysical Prospecting Methods
Jiangiang Yang Xu Liu Qianmiao Chen
Drilling Branch of Shaanxi Coalbed Methane Development and Utilization Co., Ltd.

[Abstract] Affected by long—term mining disturbances, coal mine goafs are often accompanied by fracture
propagation, cavity connectivity, and rock mass loosening. Traditional drilling detection methods have certain
limitations in spatial coverage and dynamic monitoring, making it difficult to accurately identify abnormal
structures in complex areas. In this study, geophysical prospecting technologies including resistivity methods,
seismic wave methods, and ground—penetrating radar were employed to investigate the structural identification
of goafs and the evaluation of gangue filling grouting effects. Through multi—source data inversion, the fracture
development status, cavity distribution characteristics, and slurry diffusion conditions were analyzed, and a
comprehensive evaluation system for grouting effects was established. The collaborative application of multiple
geophysical methods improved the identification accuracy of anomalous bodies in goafs and enhanced the
reliability of filling treatment assessment, providing significant engineering value for mine disaster prevention and
strata stability management.
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