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Application research of microtremor exploration in void detection
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[ Abstract] Aiming at the problems of wide distribution, long service life and lack of data of underground civil air defense
projects in the old urban areas within the third ring road of Zhengzhou City, this study adopts the natural-source microtremor explora-
tion technology for urban underground space detection. Taking the known underground civil air defense project of a middle school as
the geological model, the applicability of this technology is evaluated by comparing the detection effects of various observation arrays
including circular, thombus, cross and linear arrays. The results show that two-dimensional observation arrays, especially multi-circu-
lar and rhombus arrays, have better detection performance than one-dimensional linear arrays, with high planar positioning accuracy
and small depth error, which can effectively identify the spatial distribution characteristics of underground air-raid shelters. This meth-
od has the advantages of simple operation, high efficiency and non-destructive testing. It provides a reliable technical means for urban
underground space detection and is of great practical significance for the popularization and application of microtremor exploration
technology.
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Fig. 1 Composition of micro-motion information
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Fig. 5 Observation system and its geophone layout
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