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Stability Analysis and Control Technology Research of Surrounding Rock in Underground
Water—Sealed Caverns

Wang Zhiming

Wuhan Branch, Anneng Group No.3 Engineering Bureau Co., Ltd., China Hubei Wuhan 410000

Abstract: Underground water-sealed cavern storage is a crucial carrier for national energy strategic reserves, offering
advantages such as small land occupation, excellent sealing, safety, and low operational costs. It holds broad application
prospects in energy storage for oil, gas, and other resources. The stability characteristics of surrounding rock formations serve
as key control points in its planning, design, construction, and long-term operation. Based on this, this paper systematically
analyzes the influence mechanisms of multiple factors on surrounding rock stability, compares the applicability scenarios of
three types of stability analysis methods—theoretical analysis, numerical simulation, and field monitoring—for surrounding
rock. It further explores the failure mechanisms of surrounding rock and proposes comprehensive control technologies
for surrounding rock stability, validating their effectiveness through engineering case studies. The findings aim to provide
reference for professionals in the industry.
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