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Fig. 1 Object for vibration tests and

layout of measuring points
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Table 1 Information of measuring points for vibration tests on gates
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Fig. 2 Framework of vibration test and

analysis system for gates
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C+ + Table 2 Work conditions for gate No.1
/m /m
/ /
1 m 5! m? S_l
19 0.159  0.180 5.31 33 0.330 10.35
3 20 0.180 6.50 34 0.330 9.50
21 0.180 0.200 6.50 34 0.330 9.50
22 0.200 0.220 7.58 35 0.330 10.36
23 31 23 0.220  0.240 7.61 36 0.330  0.285 10.40
24 0.240 7.80 0.330 0.320 10.40
1 0.220m  0.310m.
25 0.260 8.71 0.320 0.311 10.64
26 0.260 8.70 0.311 0.301 10.13
27 0.260  0.280 8.50 0.301 0.292 10.30
28 0.280 9.38 0.292 0.285 10.26
29 0.280 0.300 9.10 37 0.285 0.267 9.86
30 0.300 9.60 38 0.267  0.259 9.74
31 0.310 9.53 39 0.259  0.290 10.10
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Fig. 3 Work conditions for gate No.2
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2 Table 3 Work condition for gate No.2
4 /m
/
3 4 2 /mm NN /s
A B 1 1155 220 0.340 0.120  10.20 2162
40 0.340  0.301 10.20 38
40 0.301  0.260 9.18 34
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40 0.200  0.160 7.36 34
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2 1314 0.120 4.9 120
5 3 2 3 13 15 480
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Fig. 4 Vibration trend curves for gate No.2
2.3



336 39

~ 8204 —~ 9394
L4224 24150
£ £
E 2.45 E\‘g -10.93
é -37.35 ® -63.37
Bl o S o = -115.80 S —
TE 2 g gLgaogog g a3 gggzagg
S g3 g egiid fc SR ST S
N — ~ —_ = = = — o~
AsF ) /s BFra) /s
(@) 38 QWK [71) (b) (M)
o~ 9589 o~ 9595
é 53.02 §, 42%
pw 10.16 ~ -6.
& -32.71 B -57.28
S e e e e e
2 8¢ 828 23 3 8 e 28 8232 3 8
C & 8 o o L o o B = S ol 5 o O W o X ® =
S - - - = %3 2azd 3
— = = = =~ R e R B o
NP M) /s
(c) e CHH I3 OlK ray) (d) A (R0 (FE )
5 2
Fig. 5 Vibration waveforms for gate No.2
— ¥ IR
100 18
g 80 B g 0 e A
< 60 EE 1 | N £ E
: g ] =
3 40 s® 0 RN N tE R
N I S ] e 2 By
20 - W2 M =
( Fem=t ‘ 0 ' 0
1 4 7 1013 16 19 2225 28 31 34 37 40 2 3 4
RO WA S
(a) 145 I 5 FEAR (T ] (b) 275 17 5 AR (T 11 )
6
Fig. 6 Vibration trend curves for gate seats
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Vibration tests on large-scale hydraulic gate of
northern Xinjiang Uygur Autonomous Region

HAN Pu' XUE Hui-fang' > HE Qing’

1. School of Conirol and Computer Engineering North China Electric Power University — Betjing 102206  China
2. School of Mechanical and Power Engineering Nanjing University of Technology —Nanjing 210009 China
3. School of Energy Power and Mechanical Engineering
North China Electric Power University — Betjing 102206  China

Abstract With regard to the vibration of two exit gates of the inverted siphon of a large-scale hydraulic project in
northern Xinjiang Uygur Autonomous Region a multi-channel underwater vibration test system was established by using
the triaxial accelerometer specialized in waterproof compression and anti-corrosion and the INV303 data acquisition
instrument. Through adjusting the gate openings and discharges the vibrations of gate No. 1 under various working
conditions and of gate No.2 under large discharges were monitored. The test results indicate that the vibrations of the
gates pier and gate room have close relation with gate openings and discharges. The tiny vibrations of the gates exist for
long term. The peak values of the vibration for gate No.1 correspond to the gate openings of 0.220m and 0.310m and
those for gate No.2 under large discharges correspond to the gate openings of 0.310 m. The foundation plate has the
largest amplitude of vibration. The analytic results are accordant and the proposed vibration test system is correct and

feasible.

Key words vibration test triaxial accelerometer hydraulic gate operation standard





