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Reliability analysis method of frame structures com 1&911/g spatial variability

*2

LIU Jing min's YANG Lufeng®, Yy B
(1. School of Civil Engineering and Architecture, Guangxi University ofs §c1e3ce and Technology,Liuzhou 545006, China;
2. Guangxi Key Laboratory of Disaster Prevention and R&Juctlon and Engineering Safety,
Key Laboratory of Disaster Prevention and gtrugura Safety of Ministry of Education,

School of Civil Engineering and Archltecture,{(vx angxi University, Nanning 530004, China)

Abstract; Spatial variability is an inherent propem)gof parameters, which has an important influence on
the stochastic response and reliability of glﬁ‘ee\gl g structures. In this paper, a reliability method for
planar frame structures considering spatial\variability of parameters was proposed based on the local
average theory and the perturbation §tochistic finite element method (PSFEM). Meanwhile, the
influence rule of spatial variability 05 pakameters on structural reliability was quantitatively analyzed.
Considering the spatial Varlablhty raddom factors,the continuous random field was discretized into a
group of random variables by Qq the local average theory of two-dimensional linear random field
discretization, while the do Q1‘;1eg)/al expression of local average covariance matrix of the random field
was established by th&{eti;‘\al derivation. Then the stochastic structural response and its gradient vector
to the basic random Varigb & were analyzed by using the PSFEM, and a reliability method for planar
frame structures considering spatial variability of parameters was proposed by calculating the structural
reliability index utilizing the gradient optimization method of reliability analysis. Analysis results show
that the method proposed in this paper has high accuracy and efficiency. Moreover, the local average
theory of random field discretization is insensitive to the correlation function types, and the reliability
index of the structure decreases gradually with the increase of the skewness and variability, which shows

that the influence of spatial variability of parameters on structural reliability cannot be ignored.

Key words: reliability; spatial variability;random field;local average;stochastic finite element method
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