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Study on Seli- excited Vibration of Radial Gate in Estuary Sulices
due to Bottom Shape by Hydraulic Model Tests
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Abstract

A hydraulic model test was performed for radial gate in estuary sulices to find out a proper bottom shape of
gate which minimize the amplitudes of vibration.

Firstly natural frequencies were measured, and the results were compared with the numerical analysis in order
to verify the model. In the radial gate models, vertical and horizontal vibrations were tested under the different
gate openings and water level conditions. In order to investigate the vibration due to the bottom shape of gate,
hydraulic model tests with various bottom type of gate were conducted, and flow phenomena due to opening
height were observed and analyzed.

In this paper, the dynamic characteristics of radial gate were discussed, and bottom shape of gate to reduce
the amplitudes of vibration were proposed through the hydraulic model tests.
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{Photo 1) Side view of gate model test
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{Photo 2) Rear view of gate model
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(Fig. 3) Structural analysis model of
prototype gate

(Table 3) Natural frequencies in prototype and model of gate
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{Table 4) Vertical & horizontal vibration amplitude

due to opening height
Conditions
Vertical Horizontal
or?;';:‘tg V:ater level(cn) vibration vibration
(ca) strga;m gt?::r;x amplitude( #) | amplitude( ¢ )

05 32 11 0.07 0.065
1 32 1 0.08 0.050
15 32 " 0.075 0.050
2 32 1 0.06 0.035
3 32 1" 0.05 0.020
4 32 " 0.05 0.023
5 32 k! 0.05 0.032
6 32 1 0.06 0.060
1 32 1 0.08 0.060
8 32 n 0.20 0.070
9 32 n 0.1 0.06
10 32 " 0.09 0.060
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(Table 5) Vertical vibration ampiitude due to opening
height at center

Opening Vertical vibration amplitude( ¢ )
height | M0 Model | M1 Model | M2 Model | M3 Model
0.5 0.07 0.03 0.03 0.06
1 0.08 0.05 0.04 0.089
1.5 0.075 0.048 0.045 0.06
2 0.06 0.04 0.05 0.07
3 0.05 0.025 0.044 0.06
4 0.05 0.023 0.04 0.058
5 0.05 0.03 0.042 0.046
6 0.06 0.04 0.048 0.067
1 0.08 0.045 0.07 0.07
8 0.20 0.06 0.094 0.05
] 0.1 0.055 0.088 0.08
10 0.09 0.050 0.080 0.07
n 0.08 0.045 0.070 0.05
12 0.07 0.045 0.060 0.04
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