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Buffeting response analysis of the suspension bridge in time domain
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Abstract: PLT Bridge is a long-span suspension bridge in the hills which is a high-rise flexible and wind sensitive structure. Thus,
the wind-resistant capacity must be considered for the bridge. The 3D finite element model of bridge was established by using
ANSYS software, and its dynamic characteristics were then obtained. With spectral representation method proposed by Deodatis,
fluctuating wind fields for the bridge were generated and validated. Then, the time-history of buffeting force was calculated by using
the quasi-steady theory. The self-excited forces are considered in form of the element aerodynamic damping matrix and aerdynamic
stiffness matrix with Matrix 27 in ANSYS. Finally, buffeting analysis with and without considering self-excited forces in time
domain were calculated by using time history analysis. The results show that, when considering self-exicted forces, it mainly changes
the equilibrium position of bridge vibration and the positive damping effect can be found in some directions of the bridge. This study
can provide reference for the wind-resistant design of similar bridges.
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Fig.1 PLT suspension bridge
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Fig.2 Finite element model of PLT suspension bridge
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Table 1 Frequencies and modes of bridge
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Table 2 Main parameters for fluctuating wind simulation
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