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Buffeting Response Analysis of Double
Sided Steel Box Steel-Concrete Composite
Girder Cable-stayed Bridge
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Abstract ; Taking the Zhanlin Yellow River Bridge as the engineering background, the buffeting
response of a double sided steel box steel concrete composite beam cable-stayed bridge under the
influence of different wind parameters is analyzed, providing relevant reference for future design of
this type of cable-stayed bridge. The three component force coefficients of the standard section of
the main beam are simulated using Fluent fluid calculation software; Based on the harmonic
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synthesis method , the fluctuating wind speed time history curve at the bridge location is obtained
through MATLAB programming simulation; Based on the Davenport buffeting force model, the
fluctuating wind speed time history is converted into buffeting force time history; The buffeting
time domain analysis under different wind parameters is performed using ANSYS. The analysis
results show that when the wind attack angle is within the range of — 7° to 7°, the buffeting
torsional angle is the maximum at —7°,and the buffeting lateral displacement is the maximum at
7°. Therefore ,the impact of different wind attack angles on the buffeting of bridge structures must
be comprehensively considered in the wind resistance design of bridges; For the overall structure,
the buffeting displacement response values of each node along the longitudinal bridge of the main
beam are positively correlated with the average wind speed; After considering the aerodynamic
admittance function, the RMS value of the buffeting lateral displacement response of the main
beam midspan decreases by 27.27% , and the RMS value of the torsion angle decreases by
28.14% . It can be seen that considering the aerodynamic admittance function will reduce the
buffeting response. In general , it is conservative to design bridges based on 0° wind attack angle,
design reference wind speed,and ignoring aerodynamic admittance.

Key words: bridge engineering; long-span cable-stayed bridge; buffeting; time domain; wind
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