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UNSTABLE VIBRATIONS OF ASTEEL CABLE IN WATER-GATE SYSTEM

"LUO Yin-miao , YING Zu-guang

(Department of Mechanics, Zhejiang University, Hnagzhou 310027, China)

Abstract:

gates generated by water turbines may induce the strong vibration of the cables, which may damage the water-gate

Many accident gates in water power station are controlled by tension cable-poles. The vibration of the

system. Based on the experimental and theoretical analyses of the vibration damage of a watergate, the
parametrically and externally excited equations of motion of an equivalent cable are established in this paper. The
stability of the cable is then analyzed according to the Floquet theory. In general, the flexural resonance occurs
when the frequency of horizontal motion of the gate approaches the natural frequency of the cable. However, the
vertical motion of the gate will cause the instability of fundamental, super and sub-harmonic waves in cables and
generate strong vibrations, which is an important cause of damage.
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Fig.1 Scheme of water-gate on-off system and its

equivalent vibration cable
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Fig.2 Unstable vibration region
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Fig.3 Unstable vibration
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Table | Experimental natural frequencies of the cable system

in horizontal vibration

BT % 1 2 3 4 5

AFRAH/Hz 2.26 5.37 7.73 13.97 39.44




156 T T

o F

75 2401 IF WIS AT I, WA 53 B 73 203U n
MmN W 4 FToR . KERSARARALE 14.2Hz,
TR ARG A W A 402, th AT WA 4 Fr(13.97Hz)
AP NI, A 1 Fr(2.26H2) B AR 3l
MR, ISR S IRNEAMYI A %
WRFGHT, 1E =z WA, R 2 BriA
PR AT RERAR, (HEREE 2 YRS OHR, 75 -
FEREAMNMMRREA G KE. Nl 2z —5 2
B [ e, B oy 2 — RS, B JES(2.26Hz)
BT R AR, AR KIE IR, I R R X — Rk
SN ZE L HEI E(60.2m KA T UG — BN a) 0
HEEm N T S B, ORISR t T AN ity
PRI G, sk bn] LUE BIPRS)IRAEAN B 4 K

%o

5.438E+82M

BT A

NAM: DONZ22

IBEE (peak)

1 f(Hz) of (Hz) A ORDER
2.34328 2.3433 5.15B2E+07 e
4.88184 2.5386 2.2733E+02
7.81894 2.9291 1.9420E+B2 =
14.25496 6.4448 3.3132E+02 mmm—m—
15.83606 B.7811 Z.7493E+07 mm—

21.88953 6.8535 Z.1417E+B2 mem

8F=  199.96Hz

of= 1.9527E-81
Hz

NO.: 1

DA wN -
[LETENY. N

=133

N

Nc= 189
f = 21.88953
A = 2.1417E+82

AVR: 185
15:28:36

82-24-1999
25.7761Hz| [TNU-DASP6 . 18

T /s

E.;EBE : : af= 1.55271-]781(};2)
Y Hz
Kl 4 RRGIIINEZE

Fig.4 Acceleration spectrum of a cable system
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