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Abstract:
Cable-stayed bridges frequently exhibit problematic vortex-induced and rain-wind-induced stay cable vi-
brations. Multiple types of models exist for vortex-induced vibration of slender structural members, and a
number of models have been proposed for rain-wind-induced vibration. However, the models do not ade-
quately address some factors that critically influence full-scale vibrations. These include that the vibrations
occur in sheared flow of the atmospheric boundary layer and that both types of vibration can have contri-
butions from multiple modes. This seminar presents unified empirical models for vortex-induced and rain-
wind-induced full-scale stay cable vibrations. Based on the models, the unscented Kalman filter is used to
estimate the aerodynamic damping in vibrations recorded on a cable-stayed bridge. The effectiveness of
the models is demonstrated by comparing numerically reproduced vibrations based on the estimated aer-
odynamic damping against field measurements.
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