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Performance-based probabilistic evaluation of vortex-induced
vibration response of n-beam bridges

SHAO Yahui, ZHAO Desheng, ZHAO Tong, ZHAI Aobo, WANG Yixian
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract : This paper aims to investigate the vortex-induced vibration(VIV) of a suspension bridge with
m-beam. Numerical tests of VIV were performed for the bridge deck by using shear-stress transport
(SST) turbulence model, large deformation dynamic grid and finite volume method. The relationship
between damping ratio and VIV was explored by fitting the maximum magnitude of damping ratio and
vertical VIV using least squares, examining the probability distribution of the damping ratio using a
quantile-quantile(Q-Q) plot. The damage curves of the structure with the damping ratio were fitted
by the design point method and various Monte Carlo(MC) methods to establish a framework for the e-
valuation of bridge VIV damage. It is found that the -beam has vertical VIV in a fairly wide range of
damping ratio, and the peak vertical vortex amplitude of the bridge deck exceeds the limit when the
damping ratio is 5. 67X107*. The damping ratio obeys the lognormal distribution from August to De-
cember every year and decreases year by year. Damage probability of the structure increases as the
damping ratio decreases continuously. Finally, damage probability curves of the VIV maximum ampli-
tude and interval under different damping ratios were successfully fitted, and the probabilistic damage
evaluation method of bridge VIV based on the driving comfort was proposed. The results of the study
can provide reference for the probabilistic damage evaluation of wbeam VIV based on the

driving comfort.
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