KA EATE®R  No. 59 1999

EEEEEYOmMRARICET IHRE (£D1)
— BRSO B DI E AT —

% BF e JIl B A

®

Wind-resistant Design for High-rise Buildings (Part 1)
— Vertical Distribution of Strong Wind in Typhoons Captured by Doppler Sodar —

Satoru Goto Akihisa Kawaguchi

Abstract

Wind structure in the lower atmosphere is studied observationally by using Doppler sodar. Observations
have been carried out in Okinawa since 1994, focusing on the vertical profiles of the mean wind speed under
strong wind conditions and comparing the differences of characteristics of wind structures between typhoon
and non-typhoon conditions. It is found that the lower atmosphere tends to have a two-layered structure on
typhoon days, where the layer with nearly constant wind speed is embedded in the other layer and has a
vertical distribution of wind speed that is represented well by power laws. In the layer of nearly constant
wind speed, the mean wind speed observed by the Doppler sodar corresponds well with that observed by rawin
sonde. At the same time, it shows a good correspondence with the gradient wind speed derived from a
theoretical typhoon model. Vertical profiles of mean wind speed under strong, but non-typhoon conditions,
have similar profiles to those of the AIJ recommendation, while the lower boundary of the constant velocity
layer often has an altitude of less than one hundred meters under typhoon conditions, which is significantly
lower than the empirically known gradient height. ~Application of the results of this study to wind-resistant
design of high-rise buildings is also discussed. '
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