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A reliability analysis method for earthquake resistance of
large complex building structure

XIAO Yanjie', ZHANG Xun’an', XUE Ronggang'’

1.School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710072, China;
2.Norendar International Ltd., Shijiazhuang 050011, China

Abstract; The seismic reliability calculation of complex building structures requires a lot of simulation analysis and
therefore the calculation cost is high. Fitting performance function with surrogate model can improve computational
efficiency, but how to ensure the calculation accuracy while improving the reliability analysis efficiency of the engi-
neering structure is a problem worthy of study. This paper proposes a Kriging-based reliability analysis method,
which establishes the Kriging surrogate model with fewer calculations of the performance function, improves the ac-
curacy of the surrogate model of performance function by infill-sampling, and obtains the approximate failure proba-
bility combined with Monte Carlo simulation. Two numerical examples are analyzed; the results show that this meth-
od is efficient and accurate. The method is applied to the seismic reliability calculation of mega-sub controlled struc-
tural system, in which the randomness of structure and seismic action is considered. The application results show

that it is an effective method for reliability analysis of complex building structures.

Keywords: Kriging; surrogate model; mega-sub controlled structural system; earthquake resistance
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