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Study on the Influence of Bending Stiffness on
Wind-induced Vibration of Cable
Viscous Damper System
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(School of Transportation and Geomatics Engineering , Shenyang Jianzhu University , Shenyang , China,110168)

Abstract; The influence of bending stiffness on the stay cable and the stay cable-viscous damper
system is studied, which provides reference for the analysis of wind-induced vibration and the
design of viscous damper. Taking the cable-stayed bridge on Kunshan west road in Shenyang as
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the engineering example , the finite element model of cable structure dynamic analysis is established
by selecting three cables with a length between 36 m and 146 m on the bridge,and the wind load
time histories at different coordinates of the cables are generated by autoregressive method. The
vibration of the rod element model that ignores the bending stiffness,the beam element model that
considers the bending stiffness under the wind load and the vibration suppression effect after
installing the viscous damper are calculated and compared. When the bending stiffness of the stay
cable is considered , the static calculation result of the initial sag at the midpoint is larger than that
when the bending stiffness of the stay cable is ignored; Under the action of wind load, the
maximum displacement and amplitude when considering the bending stiffness are about twice as
large as when ignoring the bending stiffness; The optimal damping coefficient of the viscous
damper installed on three stay cables when considering the bending stiffness is greater than the
optimal damping coefficient when ignoring the bending stiffness. The shorter the stay cable, the
greater the difference between the two values; The viscous damper can reduce the high frequency
vibration above 3 Hz by considering the high order mode, but the maximum vibration peak value
below 3 Hz becomes larger. In the finite element simulation of stay cables and stay cable-viscous
damper systems, especially for short stay cables, the element simulation with bending stiffness
should be used; For the wind-induced vibration of stay cables, using the first-order modal design
viscous damper can have a good vibration suppression effect.

Key words: bridge engineering; wind induced vibration suppression; finite element method; stay

cable ; viscous damper ;cable viscous damper system

RHLRE AR EEREM M, BA
Friie R R PSR AERE A5, W B 78 KU A
FIVE T 77 AR AR 2R PR 2 DA 1T 5 | e 25
FAREIR . Al hr & 0 KR 4 3, 76 H7 2 Bl
[ v o 30 2 < BELJE #8502 H ET )32 (o A i
Jrikz—. T AE R BRI A Z
—, DEHZHRE 237l DR SOR 4 4%
Posi BB AE AR R K A MRS, T
1930 Zh 7 BELJC 28 90 4R 1 Be 1) B a4 35 A1
SRR BUEIES A 5T T RHLR-FH i FHLE &%
RGnizs s R B HOK i

B. M. Pacheno'" | J. A. Main'? | S. Krenk ™~
R e R u N Tl UNa o= Ry e | = i
JEe A5 IS, H ik SO R 58 A0 R A R R
TGO, 2008 T ARH 2R 1) 16 3 B LA K B 2 W
[ A A R S|
St b7 ZZFHJE [ 520 . H. Tabatabai 2551\ K
T REERPLRN T, PrR TR A
3 M R0 WL 2 X R BHJE L= A
WESL S, Krenk 251 BF 97 T 2235 7 F 5
F AR v B 3 5 BELJE 25 B e A R B RS S B

JERCR T RARI S 1 58 B Ak, #5311 AH Y
R RAT AUE, JF4E) T 5K KR it
BEEE AL 0. A Main 5517 3l 25 W 6 7
TR EESL TR B L AR 2 R A Hh AR
SREHRAET I ;Y. Fujino 51 %t 2% J i 245 Wl
BERY T R IEAT T 255 0, Xt T #ifi e
for S SR A B N AR ZS BHLE 2~ P iy
IR T U AR T 3 B TS IR R 3
ASS BELJE 19 5 1) 5 A i 450 X AN [) 320 9 2%
F ARLNERHLE SR ST R RIS
WIERT 2R 58— B A5 e FL i S mi kAT 1
G EERRW 5 R R YU W LA T
SR RS LS HE L K22 i e L
Jearf AR e R R HUE, EARHE R th T
BRI BEEIN, 088 R 58 T 6 2 R
YU W Il SR i B WSS IR AN B TR
Li LTk SEH T RILR B e 4%
ZYARSAAE , LATE BT B (oY B AR
PR TR S R A BROC M T i A
[F) BATTR R AR BF 58 WU B/ S 0T
JET G TEUE W BE XS R R LR RHL R - B



502 WHERKESMARBFR)

%39 %

WRELIE 25 R LR, WD, S R
TERHHIR LA I A2 i WL 25 2R 4219 3
TIH A R0
1 B R ELE 4 REA IR
JCEA
LISk B 17 P4y B L PG B R 4 9, 120

I R, M 5 K BE SR 275 m, #F BE
31 m, 25K 155 m, B A9 =R EHT
FOAE WA 1(b) PARZE TR, A AR
WS M 1235, =MREHRIRSTEIE
# 1R,

THE B # F ANSYS S, B R 2 K
WK 2 fiis,

27500

(a)BHLR RHTH

) EE

B 1 Bl BRI
Fig. 1 The cable stayed bridge on Kunshan west road
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Table 1 The cable number and mechanical parameters

BRGNS BHIRZK L/'m LHE M/ (kgem™') FIRIMED/m  FRLS T/kN

MR A/ mm? iR 0/(°)

1 35.991 35.7
2 87.624 49.2
3 146. 489 60.8

0.097 1610 4195 65.79
0.113 2 600 5811 32.61
0.125 3180 7197 24.30

2 RHIR-FHEE A R GURER

Fig.2 The schematic diagram of cable

viscous damper system
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Table 2 The comparison of modal frequencies

between test data and simulation results
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Table 3 The comparison of sag values at selected

points for different stay cables
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Table 4 The optimum damping coefficients
of different stay cables
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BHIR ERAEB MY
45 AP x/m

Coptl Cop2
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Table S The comparison of RMS values at selected

points in cable element simulation for stay cable
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0 0.212  2.132 2.911 2.168
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Cop2 0.182 1.926 2.639 1.986
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Table 6 The comparison of RMS values at selected

points in beam element simulation for stay cable
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Fig. 6 The comparison of damper installation position power spectrum density for No. 3 stay cable
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