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The impact of regional hydrogeology on the comprehensive
utilization of salt caverns
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Abstract

This study takes the Yexian Salt Cave Gas Storage Project in Henan Province as a typical case and explores in detail the constraining
factors of regional hydrogeological conditions on the comprehensive utilization of salt cave resources. A classification analysis of
the groundwater system in Pingdingshan Salt Field (divided into the Tertiary and Quaternary systems) reveals that groundwater has
a significant impact on salt cavern development. In terms of the characteristics of the salt layer and its top and bottom plates, rock
salt rock has good stability and is an excellent surrounding rock material. Although shale fractures do not affect the strength of the
surrounding rock, there are hidden dangers in terms of water resistance and pressure bearing. In the evaluation of sealing performance,
dynamic changes in groundwater may lead to sealing failure, which should be considered and countermeasures formulated at the
beginning of engineering design. Dynamic monitoring should be strengthened during operation. From the perspective of overall
stability, groundwater flow will change the stress distribution of surrounding rock, thereby affecting engineering safety. Attention
should be paid throughout the entire process of planning and implementation. Although the comprehensive application prospects of
salt caverns are very broad, their development still encounters many difficulties. Therefore, it is necessary to improve the accuracy of
geological exploration, update technical approaches, and improve the relevant policy and regulatory system.
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