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Abstract

In recent years, with the development of cities, people's demand for developing urban under-
ground space is increasing, and the hidden dangers of urban underground disasters are also in-
creasing. How to obtain urban underground spatial structure effectively, with high precision and
high resolution has received more attention. In this paper, the combined imaging method of active
and passive surface waves is used to detect the underground space structure of urban shallow
surface. Through the splintering and automatic picking of surface wave dispersion curves of active
and passive sources, the imaging research on urban shallow surface of an underground pedestrian
passage is carried out, and the low-speed abnormal body with a buried depth of 9~20 m is clearly
shown, which is highly consistent with the location of the abnormal body in the actual data, and
has a high resolution. This method supports the promotion and application of the surface wave
detection method combined with active and passive sources in urban shallow surface imaging.
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Figure 1. Combined imaging flow chart of active and passive source surface waves
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Figure 2. Top view of the study area
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Figure 3. Construction drawing of underground pedestrian passage in research area
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Figure 4. Active and passive source surface wave joint observation system
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Figure 5. Observation system layout and data acquisition site
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Figure 6. Active source F-V spectrum shear results
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Figure 7. Active source dispersion curve
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Figure 10. Combined dispersion curve of active and passive source surface waves
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