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The application and research progress of special underground space

GUO Chaobin, WANG Zhihui, LIU Kai, LI Cai

(Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract:Special underground space (SUS) is defined as a kind of underground space with special properties in terms of spatial
form, distribution and structure. According to the source, SUS is classified into two types: naturally existent space and human-
induced one. The special properties and the suitable engineering applications of different SUS types are described in this paper. In
addition, the status and prospects of natural gas underground storage, carbon dioxide geological storage, compressed air energy
storage, deep-well waste reinjection and radioactive waste disposal are briefly analyzed. With the development of SUS research, it is
necessary to explore different SUS development and utilization methods and modes according to local conditions, which can

promote the efficient use of underground space.
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Fig.1 The relationship between special underground space and
urban underground space
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Fig. 3 Schematic diagram of confined structural aquifer
(exemplified by compressed gas energy storage, modified from Wang et al., 2017)
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Fig. 4 Model of shaft roadway, orebody and surface in the
Jianshan mining area
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logging
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Fig. 6 Working gas volumes of different gas reservoirs
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Table 2 Statistics of natural gas storage facility
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Fig.7 Schematic diagram of carbon dioxide geological sequestration (modified from Edenhofer et al., 2013)
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Table 3 Representative projects of different storage
reservoir types
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i, T 1978 4F & A B ) B H (Crotogino et al,
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Fig.8 Carbon dioxide geological sequestration projects in 2018
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2007; Succar et al., 2008;Budt et al., 2016), H T}
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T AU K A - 29053 3l nT &g 20 0 O 91.2% Al
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Table 4 Power station parameters of Huntorf in Germany
and MclIntosh in the United States
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310000
i HA/m 650~800 459~807
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Fig.10 Number of Class I wells in the United States
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