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Fig. 1 Geological sketch map of geomorphology and Quaternary geology in Hangzhou City
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Fig. 2 Geological sketch map of bedrocks in Hangzhou City
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Fig. 3 Comprehensive hydrological sketch map of Hangzhou City
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Fig. 6 Surface wave observation system (a) and underground 3-D structure map (b) beside Fengqi line
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Fig. 7 Seismic rammer source (a) and node seismic recorder (b) for reflection and refraction of Fenggi line
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Fig. 13 Cross-hole seismic imaging in Yuhang District
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Fig. 14 General schematic diagram (a) and work area location map (b) along the tunnel loop line
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Fig. 15 Results of electrical resistivity tomography method on L3 line in Deqing area, northern Hangzhou
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Study on geophysical methods and technologies of underground
space survey in Hangzhou area

YANG Wencai' , TIAN Gang',XIA Jianghai' \BAO Xuewei' , WANG Bangbing' , SHI Zhanjie',
YANG Bo',ZHAO Wenke' ,MI Binbin' ,CHEN Huanyuan?,GUO Xia®
(1. School of Earth Sciences , Zhejiang University , Hangzhou 310027, Zhejiang . China;
2. 262 Brigade of Zhejiang Nuclear Industry . Huzhou 313000, Zhejiang , China;
3. Nuclear Industry Huzhou Engineering Survey Institute Co., Ltd.,Huzhou 313000, Zhejiang , China)

Abstract: With the swift growth of China’s economy and the acceleration of urbanization, the contra-
diction between limited land resources and urban development is becoming more and more salient. Hence,
the safe and rational use of urban underground space and geological environmental protection are of great
strategic significance. The G20, Asian Games and digital economy bring great opportunities for the rapid
development of Hangzhou, but also cause a thorny bottleneck between rapid population growth and limited
land resources. In order to solve this problem, School of Earth Sciences of Zhejiang University has carried
out a feasibility study of a variety of geophysical methods, including elastic wave methods, electrical and e-
lectromagnetic methods, in view of the need for detailed detection of underground space under this special
geomorphological geology in the hilly area of south china. The results show that different exploration
methods have obvious differences in exploration depth, resolution and exploration efficiency, so it is neces-
sary to select suitable exploration methods according to underground geological conditions and surface con-
ditions. These conclusions will have exemplary guiding significance and reference value for the development
and utilization of urban underground space in the southern hilly area.

Key words: underground space survey; geophysical technology; multi-source surface waves; seismic

body waves; electric and electromagnetic methods



