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Considering the ﬁossibility of unexpected strong winds acting on structures
due to climate change in the future, we have studied the practical application of numerical wind
tunnel experiments as an alternative to conventional wind tunnel experiments as a method of
verifying safety, as well as the clarification of phenomena and verification methods for the
response behavior of structures under unknown high wind velocity conditions. In the former case,
modeling the small details of structures such as railings is the most important issue, and we
proposed a realistic method to replace them with simple porous medias. New knowledge was also
obtained on the effects of small details on various aerodynamic vibration phenomena. In the latter
case, we measured the aerodynamic forces of structures rotating in a wind tunnel, formulated new
aerodynamic forces that takes into account the effect of relative angular velocity of attack, and
established a method for evaluating the response amplitude.
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