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Research and Analysis of Wind Induced Flutter of Asymmetrical Cable stayed Bridge with
Double Ropes and Single Main Tower

LI Shujia
Jiangsu Hehai Jianshe Co., Ltd., Zhenjiang, Jiangsu, 212000, China

Abstract: A 310m (main span, composite beam)+2 < 50m+2 > 40m (auxiliary span) double rope single tower semi floating
cable-stayed bridge. In view of the sensitive effect of wind load on cable-stayed bridges, an appropriate dynamic calculation model is
established by using professional finite element software and considering geometric nonlinearity. The dynamic behavior of the largest
single cantilever beam in the construction stage and the frequency, period and vibration mode in the completion stage are analyzed.
Therefore, the flutter critical wind speed of the bridge is estimated.
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Maximum single cantilever (the ratio of torsion frequency operation (the ratio of torsion ﬁ'eciuenc\-‘ and
and bending frequency & =1.828) bending frequency & =1.316)
modes modes
of | frequency |  period characteristics of frequency | period | characteristics
vibration vibration
1 0198122 | 5.047403 girder lateral 1 0212569 | 4.704345 portrait
flexure excursion
0353088 | 2832157 | girdercantilever 0428118 | 2335803 | Pylon portrait
upward flexure flexure
3 0508287 | 1967304 pylon eross 3 0.494467 | 2.022381 | Pylonlateral
ending flexure
o auxiliary pier
4 0571362 | 1750202 girder vertical 4 0.657597 | 1.520689 | longitudinal
flexure >
flexure
5 0755251 | 1324063 girder vertical 5 0771893 | 1.295516 | Etrder vertical
flexure flexure
3 1.044304 | 0957576 girder torsion 6 1.015490 | 0.984747
der vertical ‘girder vertical
7 1051216 | 0951279 & 7 1027127 | 0.973589 | flexure and
lexure ;
torsion
auxiliary pier
8 1.257899 0.794976 girder torsion 8 1.077756 | 0.927854 | longitudinal
flexure
side pier irder vertical
9 1.260173 | 0.793542 longitudinal 9 1184522 | 0.844223 | & 2
flexure
eeeeeee
side pier side pier
10 1.383866 | 0.722613 longitudinal 10 1260173 | 0.793542 | longitudinal
flexure flexure
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