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Abstract: This paper focuses on the risk control and process improvement of hydraulic tunnel construction under complex
geological conditions. Based on the engineering practice of Xinjiang Shuifa Construction Group Co., Ltd., it analyzes typical
geological risks such as faults, karst, and sudden water and mud gushing, and proposes control strategies including geological
prediction, advanced forecasting, and dynamic monitoring. It also explores the direction of process optimization from aspects
such as excavation, support, and lining. The research shows that through a closed-loop management of "geological prediction -
dynamic control - process improvement", the safety and economy of tunnel construction under complex geological conditions
can be significantly enhanced, providing a reference for similar projects.
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