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Tab.1 Design parameters of the prototype and segment

model
e €S A M I A
KEL m 77 1.540
% B m 29 0.580
D m 3.35 0.067
JT i m kg/m 69681.4 27.873
LA T, kg-m*/m 4902390 0.784
U 7 G K Hz 0.416 4.160
L% W4, Hz 0.432 4.321
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Tab.2 Parameters of the elastically mounted model with

different torsion-bend frequency ratios

Lol m/kg  I/(kg-m®)  f./Hz /./Hz 1/
1 43.19 0.78 4.146 3.617 0.872
2 43.19 1.39 4.146 4.024 0.971
3 43.19 1.32 4.129 4.079 0.988
4 42.90 1.20 4.182 4.329 1.035
5 42.86 1.10 4.162 4.514 1.085
6 43.19 1.76 4.146 5.163 1.245
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Fig. 3 The free decay time histories
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Influences of the torsional-bending frequency ratio on post-flutter

characteristics of a t-shaped section model

ZHANG Zhi-tian', WANG Zhi-ziong®, QIE Kai®, TAN Bu-hao’
(1.College of Civil Engineering and Architecture, Hainan University , Haikou 570228, China;
2.College of Civil Engineering, Hunan University, Changsha 410082, China;

3.Guangdong Communication Planning &. Design Institute, Guangzhou 510507, China)

Abstract: A bridge with a main girder of n-shaped sectional configuration is concerned in this paper. Nonlinear properties of me-
chanical damping with respect to motion amplitude are first determined by wind tunnel tests of an elastically suspended section mod-
el. On this basis, flutter thresholds and nonlinear post-flutter vibration characteristics with torsional-bending frequency ratios of
0.872, 0.971, 0.988, 1.035, 1.085 and 1.245 are investigated. The results show that the motion always ends up with limit cycle os-
cillations (LCO) beyond the flutter thresholds, and the LCO amplitudes of post-flutter increase with the wind speed. The torsional-
bending frequency ratio has a substantial impact on the aeroelastic response of the model in many aspects, including flutter thresh-
old, post-flutter LCO, evolution path of the post-flutter LCO with respect to the wind speed, extent of coupling between the verti-
cal and torsional motions, and even the “soft” or “hard” nature of the flutter, etc. The vertical and torsional motions are coupled at
the same frequency but with a non-zero phase angle which varies significantly with wind speed and torsional-bending frequency ratio
in the post-flutter state. Due to the influence of aerodynamic stiffness, the frequency of the model torsion decreases monotonously
as the wind speed increases. However, coupling occurs even when the initial torsional-bending frequency ratio is less than 1.0,
which differs obviously from the classical coupled flutter characteristic of streamlined sections. This paper also shows that the current

design code for wind resistance of highway bridges is insufficient in dealing with the influence of torsional-bending frequency ratios.
Key words: bridge; wind tunnel test; post-flutter; coupling characteristic; limit cycle oscillation
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