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A Study on Cyclic Wind Load for Evaluating Wind Induced Fatigue in Claddings

Satoru Goto Kiyotoshi Otsuka

Akihisa Kawaguchi

Abstract

This paper describes the fatigue damage of claddings by wind load. The majority of the claddings are
designed according to the allowable stresses at the design wind speed. However, the fatigue damage estimation
is usually ignored in that case. Cyclic wind loads on buildings are important, considering the wind-induced
fatigue of claddings. In this paper, cyclic wind loads on a low-rise building were evaluated using the wind
pressure distributions measured on a model building via wind tunnel experiments. A level-crossing method was
used to calculate the cyclic numbers. The cumulative duration of the wind loads for the service period of the
building was evaluated using a typhoon simulation. From these, it was found that the contributions of winds
with average strength to fatigue damage are significant. The possibility that the fatigue limit can be reached in a
time period less than the return period given by the wind-resisting design has also been demonstrated.
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