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Application of quadratic orthogonalization method of response power
spectrum to random ground motion response

GE Xin-guang"?, GONG Jing-hai', LI Chuang-di"*, WANG Chang-sheng®
(1.School of Naval Architecture, Ocean &. Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. College of Civil and Architectural Engineering, Liuzhou Institute of Technology, Liuzhou 545616, China;
3.School of Civil Engineering &. Architecture, Guangxi University of Science and Technology, Liuzhou 545006, China;
4.School of Architectural Engineering, Huanghuai University, Zhumadian 463000, China)

Abstract: In order to solve the problem that the frequency domain method has no analytical solution or the time domain method
has complex analytical solution for the variance and spectral moment response of linear structures under stationary excitation, the
quadratic orthogonalization method of power spectral density function(RPSDF) of response is proposed innovatively, and the con-
cise closed solution of 0~2 order spectral moment and square difference of linear structures are obtained successfully. A quadratic
orthogonal method for the eigenvalue function of frequency response of linear structures is proposed by combining the pseudo excita-
tion method and the complex mode method. The eigenvalue function of frequency response of the structure is expressed as a linear
combination of the complex eigenvalues of the structure vibration and the quadratic sum of the frequency domain variables. The qua-
dratic orthogonal form of the spectrum is obtained based on the residue law for Li Hongjings random ground motion spectrum. The
unified and concise closed form solutions of the variance and 0~2 spectral moment of the series response of building structures are
obtained. The seismic responses of a single degree of freedom (SDOF) structure and a multi degrees of freedom (MDOF) energy
dissipation structure with TMD are analyzed by using the proposed method. The results show that the proposed method is correct
and efficient. In addition, this method can be applied to the analysis of closed solutions of random responses of linear structures

based on all kinds of stationary random seismic spectra.

Key words: stochastic ground vibration; concise closed-form solution; 0~2 order spectral moments; quadratic orthogonalization of
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