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Hydrodynamic Characteristics and Anti-vibration Measures of the Radial
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Abstract; With the rapid development of Chinas water conservancy and hydropower engineering construction and the
continuous improvement of manufacturing and construction levels, the scale of flood discharge sluices has increased
rapidly, and the sizes of orifices and the discharge flow rates have been continuously enlarged. As a result, the energy
dissipation below the sluices and the hydrodynamic action loads on the gates have become more complex, the anti-vi-
bration ability of the gate structures has been relatively weakened, and the flow-induced vibration problems of the struc-
tures have become more prominent, which have already become restrictive factors affecting the operation safety of the
projects. In view of the hydraulic structure situation of the flood discharge and sediment flushing sluices in a certain
project, this paper conducts a systematic study on issues such as the hydraulics of the gates, the dynamic characteris-
tics of the structures, the characteristics of hydroelastic vibrations, the anti-vibration optimization measures, and the
dynamic stability of the radial gate arms. It reveals the existing problems of the radial gate structures of the flood dis-
charge sluices and proposes vibration control and reduction measures such as optimizing the dynamic behavior of the
structures and adopting reasonable operation methods, which hopefully could provide reliable technical references for
ensuring the operation safety of the radial service gates of the flood discharge sluices.

Keywords: flood discharge and sediment flushing sluices; radial service gates; hydrodynamic loads; static and

dynamic characteristics; flow-induced vibration; structural anti-vibration optimization
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