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Research on Hydraulic Characteristics Analysis and Optimization Design of High Dam Flood
Discharge Structures in Mountainous Areas
Xiaohao Zhang
XPCC Surveying & Designing Institute Group Co., Ltd.

[Abstract] With the advancement of water conservancy and hydropower engineering construction in western
mountainous areas of China, the number of high dams and large reservoirs has increased, and the safety
operation of flood discharge structures under complex terrain and high water head has become prominent. As
the key to flood control safety in high dam engineering, its hydraulic characteristics affect the operational
efficiency and structural safety of the project, so conducting relevant research is of great significance. This article
first sorts out the types and structural characteristics of flood discharge structures, and analyzes their layout and
functional requirements in mountainous terrain; Then, based on hydraulic theory, a hydraulic parameter
calculation model is established to explore key hydraulic issues; Construct a three—dimensional numerical model
using CFD method, simulate water flow motion, and compare and verify the results with physical model
experiments; Furthermore, physical model experiments were conducted to analyze the relevant situations of
typical flood discharge structures under different flood conditions, revealing the hydraulic response laws.
Research has shown that rational optimization of flood discharge outlets and energy dissipation structures can
improve flood discharge efficiency and safety. The proposed optimization design method has strong practicality
and provides support for the design and operation of high dam flood discharge structures in mountainous areas.
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