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Experimental and numerical investigations on flutter of x-shaped side-girders

WANG Zhi-xiong', ZHANG Zhi-tian*, WU Chang-qing', QIE Kai'
(1. Wind Engineering Research Center, College of Civil Engineering, Hunan University, Changsha 410082, China;
2. College of Civil Engineering and Architecture, Hainan University, Haikou 570228, China)

Abstract: The flutter instability and flutter derivative tests are carried out with a sectional model of a w-shaped composite beam.
The results show that the flutter of the section is limit cycle oscillation (LCO) rather than divergent vibration. The post-flutter
LCO and its evolution with frequency are analyzed. A post-flutter self-excitation force model based on indicial function (IF) is em-
ployed and its accuracy and reliability in calculating the critical flutter wind speed and post-flutter amplitude are verified by experi-
ments. The sources of errors between the experimental and the numerical results are analyzed. The role of geometric nonlinearity in
post-flutter is studied, and the pseudo-steady separation method is adopted to deal with the repeated consideration of mean wind
loads. The effects of different structural damping ratios on the critical wind speed and post-flutter amplitude are studied. It is re-
vealed that the flutter and post flutter of the = section have great dependence on the structure damping. The numerical results show
that the IFs self-excitation force model successfully realizes the time-domain analysis considering the average wind effect and geo-
metric nonlinearity, which provides theoretical basis and solving strategy for the analysis of the nonlinear post-flutter performance

of long-span bridges.
Key words: wind tunnel test; post-flutter; nonlinear; indicial function; limit cycle oscillation
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