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Analysis on Wind-induced Buffeting Response of Long-span Cable-stayed Bridge in
Construction and Completion States

ZHANG Tian-yu, XU Xiang-tian
(School of Communications, Inner Mongolia University, Huhhot Inner Mongolia 010070, China)

Abstract: To study the wind-induced buffeting response of long-span cable-stayed bridge in construction and
completion states, the buffeting responses of bridge completion state, the longest double-cantilever stage and
the longest single-cantilever stage of a typical long-span cable-stayed bridge are calculated by time domain
and frequency domain methods. The improved harmonic synthesis method is adopted to simulate the random
wind turbulence field for the bridge, and the time domain analysis of the cable-stayed bridge buffeting
considering self-excited force is realized based on finite element program. The frequency domain analysis of
the bridge buffeting is conducted using multimode coupled analysis method. The result shows that (1) the
transversal and torsion angle buffeting displacement of the bridge in completion and construction states are
relatively small, while the vertical buffeting displacement of central span cantilever end in the longest double-
cantilever stage is relatively larger, which should be properly handled in the construction; (2) it is no need to
take any measure for the pylon top in construction state because its buffeting displacement is relatively small in
construction and completion states; (3) the time domain analysis method based on reasonable wind turbulence
field simulation can consider all kinds of nonlinear factors and preferably reflect the buffeting response of long-
span cable-stayed bridge; (4) the frequency domain analysis without considering aerodynamic admittance
would overstate the buffeting response of cable-stayed bridge, the frequency domain analysis considering Sears

function as aerodynamic admittance may underestimate the buffeting response of the bridge.
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