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Stochastic Seismic Response and Reliability Analysis of
Single—layer Spherical Reticulated Shells

XU Jun®, YUAN Zihao
(College of Civil Engineering, Hunan University , Changsha 410082, China )

Abstract: To evaluate the seismic performance of single—layer spherical reticulated shell, the randomness and
non—stationarity of seismic excitations need to be sufficiently taken into account. In conjunction with the probability
density evolution method (PDEM), the probabilistic information of dynamic response and reliability can be readily
obtained. First, the random function based spectral representation method is employed to model the fully non-sta—
tionary seismic ground motions, which meets the requirements of different fortifications. Moreover, the average re—
sponse spectrum accords well with the target response spectrum. Then, the instantaneous probability density evolu—
tion process of the shell’s maximum displacement is investigated from the perspective of PDEM. Further, two in—
dices, which characterize the failure of the shell structure, are selected from macro and micro levels, respectively. By
introducing the idea of equivalent extreme—value event, one can obtain the extreme value distribution of response for
seismic reliability analysis. Finally, through carrying out the parametric analyses, the effect of different parameters

on the seismic reliability of the shell can be evaluated. Compared with the traditional methods, the proposed method
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can evaluate the seismic performance of single-layer spherical reticulated shells from the perspective of randomness,

which is much more reasonable. Besides, the tradeoff of efficiency and accuracy can be also ensured.

Key words: single —layer spherical reticulated shell; ground motion;probability density evolution method;

stochastic dynamic response ; dynamic reliability
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Fig.2 Representative samples of ground motion processes
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