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COUPLED BUFFETING ANALYSIS OF LONG SPAN BRIDGES WITH
STATIONARY AERODYNAMIC WINGS "

Lin Gac®  Lin Jiahao® Wang Xiuwei®®
“(State Key Laboratory of Strivtiee Analpsis of Industrial Egdpment, Dolion Dndversity of Teohnology, Dafian 116024, Chinag)
[ Department of Bridpe Enginering, Shifafiung Heiloay Inetitude, Shifiasfiung 050045, Ching)

Abstract A framework for conpled buffeting analysis of long span bridges with stationary acrodynamic winds
is presentedd, in which the buffeting and acroelastic forees on the whole deck-wings svstem are derived and both
given in explicit forms, and the dynamic coupling between modes of vibration are taken into consideration.
Based on the finite dement method, the buffeting foroes on the whole deck-wings system are converted into
nodlal forees to obtain a lead vector on the entire bridge and the power spectral density matrix of the buffeting
force vector is devived, the acroelastic foroes on the whole decl-wings system are convertexd into nodal forces and
further expressed in terms of acroelastic stiffness and damping matrices. After the system equation of motion
is assembled, the pseudo excitation method is applied to execute the buffeting analvsis of the system in the
frequency domain. A long span cable-stayed bridge is taken a8 a case study, the results show that: the torsional
buffeting displacement, the torsional and lateral aceeleration responses can be controlled efficiently with a pair

of stationary acrodiynamic wings attached beneath both edges of the bridge deck.

Key words  long span bridge, buffeting, acrodynamic wing, multi-mode coupling, pseudo-excitation method

Received 10 June 2002, revised 16 June 20075,
1) The project supported by the National Natural Science Foundation of China { 100T2015) and the National Special Fund for Key
Basic Research (G 19990328015).



