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Concise closed-form solutions of random wind-induced vibration response

of building structure based on Baskin wind speed spectrum

LI Tun', ZHANG Meng-dan', JIANG Yan', GE Xin-guang”'?

(1. School of Civil Engineering &. Architecture, Guangxi University of Science and Technology, Liuzhou 545006, China
2. School of Naval Architecture,Ocean & Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract:In order to solve the problem that the expression of the along-wind vibration response of a
building structure excited by Baskin wind speed spectrum is complex,a concise closed-form solution is
proposed. Baskin spectrum is widely used to describe various random excitations such as fluctuating
wind,random ground motion and road surface irregularity. Based on the residue theorem, the quadratic
orthogonal formula of Baskin wind spectrum is given. By using the complex mode method and the pseudo
excitation method,the unified quadratic orthogonal expressions of the power spectrum density function
of the series response (absolute displacement, inter-story displacement and their change rates) of the
building structure is obtained. According to the definition of the spectral moment,the concise closed-form
solutions of the variance and spectral moments of the series response and the acceleration variance of the
structural floor are obtained. This method is used to analyze an 8-storey building structure and is
compared with the traditional pseudo excitation method. The results show that the closed-form solutions
obtained in this paper is correct and can be used to verify the accuracy and efficiency of the pseudo
excitation method in spectral moment and variance analysis. Since the complex modal method is included
in this method,it can be used for stochastic response analysis based on Baskin spectrum and dynamic

optimization analysis based on dynamic reliability and comfort of various linear structures.

Key words: Baskin wind spectrum; quadratic orthogonal expressions of the power spectrum density

function;spectral moments;variance;concise closed-form solution
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