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Structrual optimization design based on non-probabilistic set-theoretic reliability

WANG Xiao-jun®, YANG Hai-feng, QIU Zhi-ping, QIN Zi-xuan

(Institute of Solid Mechanics, Beijing University of Aeronautics and Astronautics.Beijing 100191, China)

Abstract; Considering the uncertainties in structural system,the non-probabilistic reliability optimization
method for structures is proposed based on the non-probabilistic set-theoretic model for structural relia-
bility. In this method,the uncertainties are considered as interval numbers,and the non-probabilistic reli-
ability of structures can be calculated by interval mathematics. Then the structural optimization problem,
in which the non-probabilistic reliability index is taken as the constraint condition,can be solved through
[Lagrange multiplier method. The mass optimization for a truss structure is performed using the proposed

method,and the optimization results illustrate its feasibility and effectiveness.

Key words: structural reliability optimization;non-probabilistic set-theoretic reliability;non-probabilistic

set-theoretic stress-strength interference model; uncertainties
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A generalized Hill’s lemma for gradient-enhanced Cosserat continuum

LI Xi-kui*, ZHANG Jun-bo, ZHANG Xue

(State Key Laboratory for Structural Analysis of Industrial Equipment, Dalian University of Technology , Dalian 116023, China)

Abstract ;. Based on the Hill’s lemma for classical Cauchy continuum, a generalized Hill’s lemma for mi-
cro-macro homogenization modeling of gradient-enhanced Cosserat continuum is presented in the frame
of the average-field theory. In the gradient-enhanced Cosserat continuum modeling not only the strain
and stress tensors defined in classical Cosserat continuum but also their gradients at the macroscopic
sampling point are attributed to associated micro-structural representative volume element (RVE). The
admissible boundary conditions required to prescribe on the RVE in strong and/or weak forms for the
modeling are discussed and given to ensure the satisfaction of the enhanced Hill-Mandel energy condition

and the average-field theory.

Key words: Hill’s lemma; Hill-Mandel condition; Gradient-enhanced Cosserat continuum; Average-field

theory; RVE boundary conditions



