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Abstract

Cable-stayed bridges have frequently exhibited large-amplitude vibrations of the main stays,
frequently associated with the simultaneous occurrence of wind and rain. These vibrations have been
of concern because they potentially induce fatigue in the cables and cable anchorages. Early research
on excitation mechanisms had generally been conducted using wind tunnels, and several distinct
aerodynamic mechanisms were proposed. While considerable progress has been made in
understanding and mitigating these vibrations, the state of the art has still not enabled the prediction
of field behavior based on a set of supplied parameters, nor does a plausible, fully accepted model
exist for the phenomenon.

This presentation will summarize recent research efforts that have attempted to advance the
state of understanding of this complex fluid-structure interaction problem. Both early efforts and
recent investigations — primarily based on the collection and interpretation of comprehensive full-
scale data — will be considered. In presenting these perspectives, focus will be placed on the use of a
combined approach comprising observation, full-scale and laboratory (wind tunnel) investigations,
analysis, and computational tools to develop understanding of aspects of this phenomenon and its
mitigation, with it often being necessary to question past assumptions or assertions on the part of
researchers and designers. In both understanding of the basic phenomenon, as well as in
understanding the performance of mitigation systems, it became evident that preconceived notions
about performance and assumptions in some instances clouded rather than aided the advancement of
understanding.

The overall goal of these efforts has been to better understand the mechanics of stay-cable
vibration at a more fundamental level and enabling the recommendation of more effective and
economical mitigation strategies.
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Hopkins. Scanlan and Jones collaborated on a number of bridge aerodynamics projects, including the
aerodynamic analysis of the Baytown (Houston) bridge, the Golden Gate Bridge and the San
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