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Numerical Simulation and Support Optimization for Surrounding Rock Stability of Underground
Powerhouse in Hydropower Stations under Complex Geological Conditions
Tianchao Li
Shaanxi Qin Hai Testing Technology Co., Ltd.

[Abstract] As the core component of energy projects, the surrounding rock stability of the underground
powerhouse in hydropower stations is crucial for project safety and economic benefits. Under complex
geological conditions, factors such as weak fractured zones, high in—situ stress, and karst phenomena combine to
significantly increase the risk of surrounding rock instability. This paper takes a typical hydropower station under
complex geological conditions as a case study, systematically analyzes the impact of different geological
conditions on surrounding rock stability, and reveals the coupling mechanisms of multiple influencing factors.
By constructing a three—dimensional numerical model, it accurately predicts the deformation and failure
characteristics of the surrounding rock. Based on this, it optimizes support parameters, such as rock bolts, anchor
cables, and shotcrete, and proposes reinforcement measures for critical areas. The research outcomes provide
theoretical and engineering references for surrounding rock stability control under complex geological
conditions, enhancing construction safety and economic efficiency.
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