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Numerical Simulation of Wind-induced Vibration Safety Characteristics

of Two High-rise Buildings with Different Structures

HU Tao's YANG Fugiang', ZHANG Yifu®
(1. College of Environment and Safety Engineering, Fuzhou University, Fuzhou 350116, China;
2. College of Safety and Management Engineering, Hunan Institute of Technology, Hengyang 421200, China)

Abstract: In order to reveal the vortex-induced vibration of different high-rise buildings in different
wind fields, the safety characteristics of cylindrical and rectangular high-rise buildings were simulated.
By combining the actual parameters of high-rise buildings and using numerical simulation method, the
variation rules of parameters such as the locking interval of vortex-induced resonance and vortex shed-
ding frequency were obtained. The function equation of the variation of trailing vortex shedding fre-
quency with Reynolds number of buildings of different structures was also fitted, so as to further ana-
lyze the risk factors affecting the safety of high-rise buildings. The results show that: (1) The SST k-
o turbulence model for wind field simulation at high Reynolds number can yield more accurate results.
(2) Vortex-induced vibration exhibits three stages: development, resonance and escape. (3) Rectan-
gular buildings are safer than cylindrical ones.
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