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Research on Stability Control Technologies for Water Conservancy Tunnel Construction in
Complex Geological Conditions
Lifeng Chen
Xinjiang Shuifa Construction Group Co., Ltd.

[Abstract] As a core component of infrastructure for water resource allocation, hydropower generation, and
flood control/drainage systems, the construction quality of hydraulic tunnel projects directly impacts national
water security and regional economic development. With the increasing prevalence of complex geological
conditions—including shallow overburden layers, high geostress zones, significant soft rock deformation, and
water—rich fault zones—the traditional construction theories and techniques for hydraulic tunnels face severe
challenges. In such environments, poor surrounding rock stability, high risks of support failure, and frequent
water or mud outbursts frequently trigger catastrophic accidents such as collapses and roof falls, posing serious
threats to workers' safety and causing substantial economic losses. This paper provides a systematic review of
recent research advancements and practical applications of stability control technologies for hydraulic tunnel
construction under complex geological conditions. It begins by thoroughly analyzing the mechanisms by which
complex geological environments affect tunnel surrounding rock stability, with particular focus on stress
redistribution patterns and failure modes in high—geostress environments, weak surrounding rocks, and
water—rich strata.
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