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Research on Wind-induced Vibration and the

Coupling Effect of Super High-rise Buildings with Square Section
Ma Wenyong" >, Zhang Lu', Huang Zhenghan', Lin Hua', Li Yuxue'
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3. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
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Abstract; Wind-induced vibration at two in-plane directions interacts when the natural frequencies in
two directions are same for a super high-rise building with square cylinder. To reveal an effect of the in-
teraction to wind-induced vibration, an aero-elastic model of a super high-rise building was tested in
wind tunnel at uniform and boundary layer approaching flow. Meanwhile, the along wind displacement
was limited to observe the across wind vibration. The results show that the wind-induced vibration of a
square super high-rise building is dominated by cross-wind vibration. Along wind vibration has inconsid-
erable influence to across wind vibration. Turbulence increases along wind vibration and decrease across-
wind vibration. Turbulence is helpful on decreasing the total wind-induced vibration based on the proba-
bility density of the amplitude. The most unfavorable vibration occurs when flow is normal to a facade
to the super high-rise building.

Key words: super high-rise building; aero-elastic model; wind tunnel test; wind-induced vibration;

coupling effect



