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Fig.1 Time history of wind pressure and density function
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. BE RE KE ROZFE ARk MR
H/m B/m D/m y/(1-m?) 5% /H: BREHW
A 68 48 35.7 0.18 0.556 0.009 5
B 180 40 40 0.2 0.250 0.020 0
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Tab.2 Dynamic Response on Building A & B
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Fig.2 Time history of dynamic response at top of building A
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Fig.3 Wind induced dynamic response on building A
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Evaluation of Time History of Wind Induced Vibration in the Wind
Blowing Direction on High Rise Buildings

HOU Ai - bo', GE Nan?, ZHOU Xi - yuan'

(1.Institute of Earthquake Engineering, Beijing University of Technology, Beijing 100022, China;2, Department of Aseismic Engineer-
ing, China Academy of Building Research, Beijing 100013, China)

Abstract: In order to derive the time history of dynamic response of high rise buildings under wind pressure fluctua-
tion load, the method of harmonic wave superposition has been used to generate the time history of wind pressure
fluctuation in wind blowing direction according to Davenport fluctuating velocity spectrum density function. The
Cholesky factorization is adopted to the matrix of cross spectrum function to take the relativity of pressure fluctuation
into consideration. In the computation approach, the Newmark step-by-step method is used to derive the time history
of dynamic response. Evaluation work has been done for a 68m building and a 180m building and the results show
that they correspond well to those obtained with the frequency domain method which has been used in current de-
signing code. It seems that the resonant response makes the significant part of the total dynamic response, the same
conclusion as in the case of frequency domain method. The correspondence of the data shows that the harmonic wave
superposition method is an effective method to generate time history of man — made pressure fluctuation. The method
can be used as a meaningful reference for wind vibration control design and the modification of relative specifications
in desigining code.

Key words: fluctuating pressure; spectral density function; acceleration



