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Experimental Study on Flow-induced Vibration of a Super-large
Span Reclining Sector Steel Gate

WANG Zhengping'”*, YU Lanxuan'?, LIU Yuanxun'”
(1. China Water Resources Pearl River Planning Surverying & Designing Co. ,Lid. , Guangzhou, Guangdong 510610, China;
2. Guangdong Provincial Water Engineering and Clean Energy Engineering Technology Research Center
Guangzhou, Guangdong 510610, China)

Abstract; To assess the flow-induced vibration safety of an ultra-large-span horizontal radial steel gate, this work takes
the Macau Inner Harbor tide gate (single opening clear width: 62 m) as the prototype. Based on a hydroelastic model
with a geometric scale of 1: 20, systematic measurements were conducted to obtain the fluctuating pressures and flow-
induced vibration responses (acceleration and displacement) at key locations of the gate. These measurements were
taken under various conditions, including with and without water seals, different upstream and downstream water level
combinations, and different gate openings. The experimental results are as follows. The energy spectrum of the gate$
fluctuating pressure is concentrated in the low-frequency band below 1.0 Hz. The root mean square values and dynamic
factors of the fluctuating pressure on the external curved skin plate are significantly higher than those on the internal flat
plate, indicating that the overflow nappe and water roller are the dominant excitation sources. The absolute value of the
fluctuating pressure increases with the head difference, while the dynamic factor shows a decreasing trend within the
tested range which is because the static water pressure increases more significantly with the head, and the overflow pat-
tern becomes more stable under high head difference, leading to a decrease in the ratio of the fluctuating pressure to
the static pressure. Installing water seals can significantly suppress the fluctuating pressure induced by gap flow ( re-
duction exceeding 70% ), but has limited effect on controlling low-frequency accelerations. It is concluded that the
gate exhibits good dynamic safety performance.

Keywords: ultra-large-span horizontal radial steel gate; flow-induced vibration; hydroelastic model; fluctua-

ting pressure; structural safety; vibration acceleration; vibration displacement
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