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to predict the Flood Sluice chamber Structure for it Safety and its numerical simulation
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Abstract: The structure of the sluice gate is a hydraulic structure with two main functions of retaining
water and discharging water. Due to the large variation of water level and the sudden change of water
flow pressure caused by the vibration of the sluice gate, especially the gap flow formed during the
opening and closing process of the sluice gate causes serious harm to the sluice gate structure.
Therefore, the structural stress and strain characteristics of Dantengxia deep hole flood sluice chamber
are studied. Firstly, COMSOL fluid-structure coupling finite element method and BP neural network
method are reconstructed to form a research method. The reconstructed method can give full play to
the advantages of the two methods to study the structural stress and strain under the discharge
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vibration condition of the large discharge gate chamber. Then the fluid-structure coupling finite
element simulation of sluice body and sluice chamber structure is carried out by COMSOL to obtain
the vibration characteristics and stress deformation law of dam body under discharge excitation. Then,
the BP neural network analysis model is constructed, and the research on network structure creation,
calculation parameters determination, training function selection, prediction model selection,
prediction error analysis and expectation and prediction is carried out, and the fluid-structure coupling
finite element analysis result data is generated as the neural network training set. Finally, BP neural
network is used to predict the stress-strain characteristics of the sluice channel flow field and the
sluice chamber structure, and then the sluice chamber flow field and the structure stress-strain are
reconstructed. Based on the verification of the research process and results, the feasibility of the
research method of reconstruction explored in this paper is verified.

Keywords: Flood sluice chamber structure; Fluid-structure coupling finite element simulation; BP

neural network; Discharge excitation vibration; Numerical simulation
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