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Fig.1 Tunnel experiment model
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Fig.2 Numerical tunnel and model of the building
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Fig.3 Wind direction definition
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Fig.4 Resultant force coefficient E,,

from tunnel experiment
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Tab.3 The resultant force and the resultant moment under equivalent wind loads in the bottom
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Numerical Simulation of Wind Loads and Analysis of Wind - induced
Responses on a Super High - rise Building

CHEN Wei', HUANG Ben - cai', ZHAO Jin - song', BAO Zuo®

(1. School of Aerospace Engineering and Applied Mechanic, Tongji University, Shanghai 200092, China; 2. Shanghai Institute
of Architectural Design & Research Co, Ltd, Shanghai 200041, China)

Abstract; A coastal super high-rise building is 350 meters high. It locates in Zhejiang Province and its ratio of
high to width is 7.6. Wind load is one of the control loads in its structure design. The resultant force and the
resultant moment under mean wind loads in the bottom of the building in the different wind direction are car-
ried out by numerical wind tunnel simulation in this paper. The calculation results are close to the results of
tunnel experiment and the difference is less than 15%. Then by fitting the fluctuating wind power spectram
density and coherence functions, the wind-induced responses of the building are analyzed by CQC method.
The maximum acceleration of the top floor and the resultant force and the resultant moment under equivalent
wind loads are compared with the test results of wind tunnel experiment, which illustrates that the analysis
method of wind-induced responses in this paper is feasible in the application of actual engineering.

Key words: super high - rise building, numerical wind tunnel simulation, wind tunnel experiment, analysis

of wind-induced responses, CQC method



