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Large Hydraulic Radial Gate Flow-induced Vibration and
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Abstract; Large hydraulic opening and closing arc under the gate is a special gate type, its hydraulic structure charac-
teristics have their own special characteristics. Because of the general low Fourier number of the drainage gate, the
flow pattern of the drainage water and the force on the gate body is complex, and the gate panel adopts the whole pack-
age structure, there is a large buoyancy force which is easy to cause the dynamic instability of the structure. The hydro-
dynamic load model was used to analyze and test the pulsating pressure load of water flowing on various parts of the gate
structure under different operating conditions and to obtain the numerical and spectral characteristics of the pulsating
pressure. The hydro-elastic vibration model was used to reveal the causes of strong vibration of the gate. The 3D finite
element spatial numerical model was used to determine the hydrostatic characteristics of the gate structure and to obtain
the stress displacement distribution of the gate structure and the fluid-solid coupling vibration characteristics of the gate
structure to provide scientific criteria for the resonance analysis of the structure. Through the comprehensive analysis of
the results of the hydraulic structure characteristics of the gate structure, the optimized arrangement plans of vibration
resistance to solve the strong vibration of the gate were proposed to ensure the safety of the project operation.
Keywords ; large hydraulic opening and closing curved lower lying door ; hydrodynamic load ; structural flow excita-
tion vibration; three-dimensional finite element numerical analysis; structural anti-vibration optimization
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