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Buckling Analysis of Frame Structures using Bubble-Function FEM
Gao Xuanneng Wang Renhui

(College of Civil Engineering, Huaqiao University, 362021, Quanzhou, China)

Abstract  This paper attempts to find an effective approach which is as concise as the conventional bar FEM, and can de-
termine the critical loads of all kinds of frame structures also. According to the characteristics of the bar buckling deform-
ation and the bubble-functions themselves, a new basis function series with bubble-functions is taken as the shape function
of a bar element, then a bubble-function finite element method (BFEM) is developed. Bubble-function is a kind of FEM
model, which is defined within a single element and is zero on boundaries of the element, but nonzero inside. The use of
bubble-functions significantly improves the convergence of finite element analysis, and the BFEM is adaptable to the buck-
ling analysis of all kinds of frame structures. Numerical results show that the BFEM is very suitable, convergent and effi-
cient for stability analysis of structures, especially is a valid method for buckling analysis of the large structures,

Keywords frame structures, effective length of column, buckling analysis, FEM, BFEM



