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Fig. 2 Contours of classification probability predicted by different models
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Bayesian reliability analysis for structures based

on gaussian process classification

CAO Hong-jun®, ZHU Yu-qiang, ZHANG Gong
(MOE Key Laboratory of Electronic Equipment Structure Design, Xidian University, Xi’an 710071, China)

Abstract: Bayesian reliability method is one of the efficient approaches for reliability analysis for struc-
tures with incomplete probability information. The computational cost of the Bayesian reliability estima-
tion is often prohibitive for real applications. It is necessary to use surrogate models to replace actual
models in order to reduce the computational burden. Commonly used surrogate modeling approaches,
which construct approximation models for response functions rather than limit state surfaces,are indirect
and not easy to take model uncertainties into account. Furthermore,these methods are difficult to be used
for problems exhibiting discontinuous responses and disjoint failure domains. In order to handle these dif-
ficulties, this paper presents a method to identify the limit state surface by using Gaussian process classi-
fication. The variances of distribution parameters of failure probability due to the model uncertainty are
derived. An adaptive sampling criterion for updating the surrogate model is proposed. An example is

presented to demonstrate the efficiency and effectiveness of the proposed method.

Key words: bayesian reliability; incomplete information; surrogate models; model uncertainty; gaussian

process classification

Structural topology optimization with multiple functions

JIANG Bao-shi®, CUI Chang-yu, CUI Guo-yong
(School of Civil Engineering, Harbin Institute of Technology,Harbin 150090, China)

Abstract:In this paper, extended evolutionary structural optimization (Extended-ESO) method was im-
proved in functions for meeting the requirements of architectural and structural design,increasing its ap-
plicability for complex space requirements,and enhancing its calculation efficiency and quality of the new
structure. Considering the space limitation of the architecture function,the allowable space of this meth-
od was extended to free boundary allowable space and the concept of temporary allowable space was in-
troduced in plane problem. In order to meet the need of structural function,a new method was introduced
for creating rational structures with multiple load cases and constraints. Further considering material me-
chanical properties, tension-only and compress-only structures were studied by extended ESO method.
Otherwise, the features of the method were analyzed through several examples and some mechanical
properties of the structures derived from the method were discussed. The structure form derived from
this method was mainly in a state of uniform tension and compression stress,can reflect the reasonable

force transmission and provide some references for concept design.

Key words: structural morphogenesis;shape optimization;topology optimization;extended ESO method



