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Fig.1 Mean of displacement response
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Fig. 4 Mean of axial stress of member 3
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A polynomial dimensional decomposition method for analyzing

response of uncertain structures in time domain

ZHAO Yan", LIU Fan, SUN Xiao-xu
(State Key Laboratory of Structural Analysis for Industrial Equipment,Department of Engineering Mechanics.,

Dalian University of Technology,Dalian 116024 ,China)

Abstract: A polynomial dimensional decomposition method for uncertainty propagation and quantification
in time domain is proposed for structures with uncertain parameters, and the evolution processes of
statistical moments of structural responses are determined. Firstly, the uncertainties of structural
parameters are described by the parametric probabilistic model to establish the dynamic equation of the
structure,and the structural response is expressed as a function of uncertain parameters. Furthermore,a
dimensional decomposition of the structural response is performed using component functions,and the
Fourier expansion of the component function is carried out using orthonormal polynomial basis. Finally,
the dimension-reduction integration method is used to calculate the expansion coefficients, and the
calculation expressions of the mean value and standard deviation of the response are given. The proposed
method is compared with the Monte Carlo method using numerical examples,and the results show that

the proposed method has good accuracy and efficiency.

Key words: uncertainty quantification; polynomial dimensional decomposition; orthogonal polynomials;

dimension-reduction integration
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