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Tab.2 Basic parameters of wind field simulation
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Fig.4 Turbulent wind speed of several critical point
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Fig.5 Wind power spectrum and target spectrum of turbulent wind speed
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Fig. 6 RMS of displacement along main beam
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Fig.7 Time-history displacement of mid-span
1.20E+8 2.5E+46
-4.00E+7
2 1.15E+8} 2 20B+6} 2
Z 1. 10B+8} Z 1SE+6f 5 -6.00E+7
% 1. 0SE+8 gf, 1.0E+6 ﬁ -8.00E+7
2 | 00E+8 B osee6f %
£ S & -1.00E+7
L 0.95E+8 8 OE+6f ®
0.90E+8 P S S S S T T -0.5E+6 P T R SR N SR S R -1.20E+7 P T T S S S S R
0 25 50 75 100 125150 175 200 225 250 0 25 50 75 100 125150 175 200 225 250 0 25 50 75 100 125150 175 200 225 250
I} Rl ¢'s ) /s o 8] /s
(a) AR (b) SIS H N (c) BT N AR
B8 AXBKMESEME
Fig.8 Time-history moment at the bottom of left tower
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Flutter and Buffeting Analysis for Cable-stayed Bridge with Steel-concrete Girder

LI Yu', LI Zhao', LI Chen’

(1. Key Laboratory of Ministry of Communications for Bridge Detection & Reinforcement Technology, School of Highway, Chang’
an University, Xi’an 710064, China; 2. School of Architecture, Chang’ an University, Xi’ an 710064, China)

Abstract. Based on long-span and steel-concrete bridge, the perfect stochastic fluctuating wind field process
is generated to simulate stochastic wind loads by using improved WAWS method. Then, the FEA model of
long-span cable-stayed bridge is established by using ANSYS. Based on ANSYS parametric design language,
one calculation program is prepared to calculate the flutter and buffeting analysis for cable-stayed bridge with
steel-concrete composite girder. Some meaningful conclusions are drawn that flutter and buffeting would cause
vibration fatigue to reduce the lifetime of bridge members and endanger the safety of builders and machines.
And, flutter and buffeting also have bad effects on pedestrian comfort and the security of high-speed road.
Some meaningful references, which are used to calculate flutter and buffeting of long-span and steel-concrete
bridges, are provided for further research on wind-induced vibration for long-span bridges.

Key words: cable-stayed bridge; fluttering response; buffeting response; nonlinear; time domain analysis



