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Abstract

Goafs, being critical hazards that may trigger severe accidents, require precise detection to
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safeguard lives and property. However, identifying gold mine goafs remains particularly challeng-
ing, making their accurate detection a key aspect of mine safety management. In recent years, mi-
crotremor survey technology has gained significant attention in geothermal exploration, concealed
structure detection, goaf surveys, and other fields due to its strong anti-interference capability, in-
dependence from artificial seismic sources, efficiency, and environmental friendliness. This study
employs microtremor technology to investigate goafs in a gold mine within the Jiaodong region. By
analyzing natural microtremor signals for subsurface goaf imaging, nine low-velocity anomalies
were delineated on S-wave velocity profiles in conjunction with existing geological data. Two anom-
alies were verified by drilling, revealing high spatial correlation between the detected goafs and S-
wave low-velocity anomalies. These results demonstrate the efficacy of microtremor surveys in gold
mine goaf detection.
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Figure 1. Dispersion energy spectra corresponding to different sampling durations
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Figure 2. Waveform plot of acquired raw data
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Figure 3. Dispersion curve plot
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Figure 4. Apparent S-wave velocity section
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