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WIND-INDUCED VIBRATION OF SUSPENSION ROOFS

By Haruo KUNIEDA

Synopsis

Since suspension roofs or curved membrane roofs are usually flexible, there exist two
important problems with regard to dynamic instability in wind-induced vibration of these
roofs, one is of flutter which wind with constant velocity can induce and another is of a
resonance due to periodical charactor of wind velocity fluctuations in atmospheric turbulence,
and both problems are examined here. If wind is assumed as inviscid potential flow and if
vorticities are introduced to represent the difference of velocities of wind and roofs in order
to take into consideration the wind-roof interaction effect, flutter critical wind velocity can
be determined as the wind velocity at which positive aerodynamical damping effect vanishes
and the latter problem can be analyzed as that of parametric resonance in anti-symmetric
deflection modes. Analytic solution and numerical results for an example are presented
concerning the several important factors which govern the prevention of flutter or parametric

resonance.
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Fig.11 Resonant curves of the roof in steady state.
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