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AEROELASTIC INSTABILITY OF HIGH-RISE BUILDINGS
IN A TURBULENT BOUNDARY LAYER

By Yoshihito TANUKE and Hiroaki NISHIMURA

Synopsis

To consider aeroelastic instabilities of prismatic high-rise buildings in strong winds, i.e., vortex
induced oscillation or galloping, unsteady aerodynamic forces must be investigated as the external
forces acting on buildings. From this point of view, wind tunnel experiments were performed to ob-
tain the information of the unsteady cross wind moments as modal forces on buildings, which are sub-
jected to the forced harmonic oscillation with a fundamental linear mode in a turbulent boundary
layer. Unsteady moments are mainly produced by the suction forces generated by motion-induced
vortices and by the vortex shedding behind buildings at rest, i.e., the vortex shedding of the Strouhal
component, of which strength are varied with the oscillating amplitudes and the velocity of the inci-
dent low. We investigated the characteristics of the unsteady moments varing with the amplitudes
and the velocity and elucidated the mechanism of the motion-induced oscillation, by examining the
arrangement, the frequency of occurrence and the interference effect of the two types of shedding
vortices.
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Fig. 1. Wind profile and turbulence intensity. Fig. 2. Forced oscillation instrument.
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Fig. 11. Arrangement and unification of the two types of vortices for the motion-induced component and
the Strouhal component.
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