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Finite element static calculation and vibration characteristics analysis of gate

JIANG Tao', XUE Haipeng®, LIU Bin', HUANG Yewen’

(1. Luoyun Hydraulic Project Management Division of Jiangsu Province, Sugian 223899, China;
2. Management Division of Qinhuai River Hydraulic Engineering of Jiangsu Province, Nanjing 210022, China;
3. College of Energy and Electrical Engineering, Hohai university, Nanjing 211100, China )

Abstract: Hydraulic structures are composed of many parts, among which the gate is a very important part, it is
responsible for closing and adjusting the orifice, is a movable structure, can be used to block water, adjust upstream
and downstream water level and the flow through the gate. But in the actual water conservancy project
implementation process, there is always a gate vibration problem, and has not been completely solved. According to
the problems existing in the practical engineering, aiming at the control gate of the Qinhuai Xinhe Water Control
Project in Jiangsu Province, the simplified calculation of the plane force system and the finite element static
calculation of the gate under the action of fluid—solid coupling are carried out. The relevant characteristics of the
gate in dry and wet modes are studied, and when there is water in front of the gate, the coupling effect of the water
body and the gate leads to the law of vibration frequency of the gate and the response relationship of vibration, so as
to improve the stability of the hydraulic gate in operation.

Key words: gate; finite element calculation; modal analysis; vibration frequency
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