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Tab. 1 Discretization and interpolation scheme of the numerical model
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Fig. 3 Validation of the aerodynamic coefficients of the numerical model
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Tab. 3 Wind characteristics of the inflow turbulence
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Buffeting numerical simulation of streamlined steel box girder of long-
span cable-supported bridge using fluid-structural interaction

XU Zi-dong"*, WANG Hao®, LIU Zhen-qing’
(1. Key Laboratory of Concrete and Prestressed Concrete Structures of Ministry of Education, Southeast University,
Nanjing 211189, China; 2. School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010,
China;3. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Evaluation on the buffeting performance of the long-span cable-supported bridge is the significant step for the bridge
wind-resistant safety design. However, current buffeting theories are more descriptive, but not explanatory in the sense of reveal-
ing basic buffeting physical causes. In addition, the details of the fluid-structure interaction (FSI) during the buffeting are hard to be
reproduced. In this work, the Sutong Bridge is selected as the research object, the buffeting responses of its numerical model are
simulated in the software Fluent. And the numerical buffeting responses are compared with the theoretical ones. Results show that
the forced vibration is the major component of the wind-induced vibration in the wind field with high turbulence intensity. The theo-
retical and numerical RMS of the buffeting responses are close when considering FST effect. Vortex core development conducts al-
ternatively between the upper and bottom of the deck. What’s more, signature turbulence has little effect on the buffeting respons-

es of the model.

Key words: long-span bridge ; buffeting response ; computational fluid dynamics; fluid-structural interaction;large eddy simulation

EZ R B AEME(1993—) , 53, PRI . HL 3% - 15850685828 ; E-mail : zdxul1993@163.com
BiLIEE: £ 15 (1980—), B, # ¥z, Hi%:13739196535; E-mail: wanghaol980@seu.edu.cn,



