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Fig. 1 Member cross section for example 1
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Results for example 1 with pin supports
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Tab. 3 Results for example 2
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Fig. 2 Member cross section for example 2
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An exact finite element and a two-step algorithm for stability
analysis of frame structures with open thin-walled sections

LI Wen-xiong"?, MA Hai-tao"', GAQO Xing-jun'
(1. State Key Laboratory of Subtropical Building Science & Department of Civil Engineering,
South China University of Technology,Guangzhou 510640, China;
2. School of Water Conservancy and Civil Engineering,South China Agricultural University s Guangzhou 510642, China)

Abstract: Based on general solutions of the homogeneous governing equation for the stability analysis of
thin-walled member with open section under eccentric axial load,new shape functions are constructed and
a new finite element is formulated. The explicit expressions of element stiffness matrix and geometric
stiffness matrix are derived. A two-step algorithm is proposed for stability analysis of thin-walled struc-
tures. The numerical examples are presented,confirming that exact solutions can be obtained even when
each member is modeled with one element. All the critical loads and buckling modes in a given range can

be determined with the proposed two-step algorithm.

Key words: finite element method;thin-walled member;stability analysis;stiffness matrix;exact element
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Mode importance measures under multiple failure modes and their solutions

ZHOU Chang-cong”, LU Zhenzhou, WANG Qi
(School of Aeronautics, Northwestern Polytechnical University,Xi’an 710072, China)

Abstract: For structural system with multiple failure modes extensively present in engineering practice,
effects of failure modes on the system uncertainties need to be considered,upon which the design work
can be improved. Enlightened by the concept of importance measures for basic variables, three mode im-
portance measures are established to reflect the effects of failure modes on the system uncertainties,i. e.
importance measures of failure modes on the system failure probability,importance measures of failure
modes on the probabilistic distribution of the system response,and the correlation coefficient between the
single failure mode and the system. Properties of these three mode importance measures are discussed,as
well as the numerical simulation method employed to solve them. Based on the theories proposed here,
the ranking of the contributions of failure modes can be obtained, thus providing design guidelines for en-
gineers. Numerical and engineering examples are probed into later,to demonstrate the feasibility and ra-

tionality of the proposed mode importance measures.

Key words: multiple modes; mode importance measure; probabilistic distribution; system uncertainty



