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Research on Hydraulic Calculation and Stability Analysis in the Design of Sluice Structures
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Abstract: Water gates are extremely important control hubs in hydraulic engineering, and their structural design is closely related to
the safety and efficiency of flood control, irrigation, navigation, and water resource allocation. Hydraulic calculation and stability
analysis are key aspects of water gate design, which determine whether the project can operate smoothly under different working
conditions, and also have an impact on the long-term durability and maintenance costs of the structure. Focusing on the basic
principles and overall requirements of water gate structure design, this paper comprehensively elaborates on key hydraulic calculation
methods such as anti-seepage and drainage, flow capacity, energy dissipation, and anti-collision. In terms of stability analysis, the
focus is on the methods of anti sliding, anti overturning, foundation bearing capacity, settlement control, and safety performance
evaluation under special climatic and geological conditions. The results indicate that with the help of reasonable hydraulic calculation
models and structural optimization designs, the safety margin and operational stability of water gates can be significantly improved,
providing a reference technical path for similar water conservancy projects.
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