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Abstract : When the shell-type roller gate is partly open, at a certain height the large vibration is caused due to resonance and
the vibration can cause damage to the gate. In this study, the review on amplitude of vibration and the possible resonance
occurring at the time of opening or closing of gate is performed. Throughout the natural frequency analysis, the installation
location of the measuring instrument was selected . On opening or closing of gate, the measurement of gate vibration is
performed. The natural frequencies according to the opening range of the gate is analyzed. As a result of measurement and
analysis, we proposed ranges in which vibration occurs largely and resonance is predicted as an avoiding open ranges, or the
safe opening or closing of the shell-type roller gate. The application of this paper's avoiding open range estimation method of
shell-type roller gate can be utilized as the basic data for the systematic and rational maintenance management of dams and
submerged weirs in the future, and it is expected that this study can bring forth.
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Table 1. Shell-type roller gate overview

Section Facilities overview

Form Shell-type roller gate
45.0 m(W) x 3.0 m(H) x 6 EA
Windlass : 320 Ton(160 TON+160 TON) x 6 EA

Standard

1,815 41,640 l%b

Sheave CL to CL 43,701
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Fig. 2. Gate vibration induced by vortex.
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Fig. 4. Natural frequency according to the gate opening.
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Table 2, Water level conditions
Section Level Elevation(m)
Flood level 36.240
Upstream Overtopping level 28.730
Management level 28.000
Management level 25.000
Downstream
Floor level 25.000

Upstream(EL. 28.0)
v

Downstream(EL. 25.0)

v

Fig. 5. Water level condition applied on analysis,
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Fig. 6. Additonal mass.

Fig. 7. Natural frequency analysis modeling and boundary
conditions,
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Fig. 8. Natural frequency results,
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Table 3. Natural frequency results,

. Analyzed natural —

No. Opening rate frequency(Hz) Direction
2.643 stream

1 0.090
3.042 vertical
2.823 stream

2 0.188
3.253 vertical
2992 stream

3 0.245
3.447 vertical
3.149 stream

4 0.314
3.628 vertical
3.303 stream

5 0.382
3.804 vertical
3.432 stream

6 0.451
3.952 vertical
3.555 stream

7 0.529
4.093 vertical
3711 stream

8 0.624
4272 vertical
3.804 stream

9 0.719
4.380 vertical
3.863 stream

10 0.809
4.450 vertical
3.896 stream

11 0.893
4.489 vertical
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measurement location

(b) section

Fig. 9. Sensor location for measurement,
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Fig. 11. Amplitude measurement results.
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Fig. 12. FFT analysis,
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Table 4. Measured frequency results

. Measured natural L
No. Opening rate frequency(Hz) Direction
234 stream
1 0.090
6.09 vertical
234 stream
2 0.183
5.98 vertical
2.81 stream
3 0.245
6.09 vertical
2.81 stream
4 0.314
6.33 vertical
2.70 stream
5 0.382 -
- vertical
2.81 stream
6 0451
- vertical
2.34 stream
7 0.529
- vertical
234 stream
8 0.624 -
- vertical
2.81 stream
9 0.719 -
- vertical
2.81 stream
10 0.809
- vertical
2.70 stream
11 0.893
- vertical
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Fig. 13. Resonance prediction range (stream direction vibration),
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Table 5. Avoid open range estimation criteria

Section Amplitude Resonance
Avoid open range O O
. . O
Avoid open range(warning) O
Table 6. Avoid open range estimation results
Division Open range Remarks
0.00~0.10
Avoid open range 0.22-0.29 Avoid open range
(warning)
0.95~0.10
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