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Abstract: This presentation will review recent study activities examining the response of
slender structures under the effects of wind hazards. Large-period, low-damping structures
are susceptible to damage induced by wind loads. The common feature of the research is
the quantification of direct and indirect effects on structures due to uncertain wind loads,
measurement errors and load modeling assumptions. Both stationary synoptic winds and
localized, nonstationary windstorms are considered. The former include large extra-tropical
depressions and tropical cyclonic phenomena, at a scale of several hundred kilometers.
The latter include thunderstorm downbursts and tornadoes, less than one kilometer in
diameter. Research activity has focused on the prediction of the structural response,
mainly tall buildings but also long-span bridges. The investigated methods are both
analytical (stochastic calculus) and numerical (Monte-Carlo sampling). The research goal
is the evaluation of wind-related damage over structural lifetime in the context of
guantitative risk analysis.

The presentation will discuss characterization of the structural response through multi-
variable probability density functions and examination of wind-related damage through
intervention cost analysis. Examples will consider effects on the envelope and
nonstructural elements of tall buildings under various wind load scenarios and aeroelastic
vibrations. It will be demonstrated that it is possible to predict structural response and its
consequences, even in the presence of large modeling and experimental load variability.
Furthermore, it is imperative that uncertainty propagation is extended to all the stages of
the structural analysis: turbulent wind field simulation, wind-pressure load assessment and
dynamic response.
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