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Abstract

In this study, a large deflection analysis of a plane frame composed of a thin-walled tube in
investigated. When bent, a thin-walled tube is usually controlled by local buckling and subsequent
bending collapse of the section. So load resistance reéches the yield level in a thin-walled
rectangular tube. This relationship can be divided into three regimes ; elastic, post-buckling and
crippling. In this paper, this relationship is theoretically presented to be capable of describing
nonlinearities and a stiffness matrix is derived by introducing a compound beam-spring element.
A numerical analysis uses a constant incremental energy method and the solution is obtained by
modifying stiffness matrix at elastic/inelastic stage. This analytical results, load-deflection paths
show a good agreement with the test results.
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Fig.1 Bending moment-rotation relationship of a
thin-walled tube
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Fig. 2 Stress distribution of cross section at yield (or

bucking) moment

Fig. 3 Stress distribution of cross section at post-

buckling region
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Fig. 4 Bending moment diagram and curvature of a
cantilever beam
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Fig. 5 Stress distribution in a bent column according
to the present simplified model
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Table 1 Mechanical properties of specimen

Young’s modulus E

(kgf/ mm?®)

Yield stress oy,
(kgf/ mm?)

Maximum moment
Mmax (kgf' mm)

Ultimate stress gu
(kgf/ mm?)

20,000 34.4

44.7 63,000

Table 2 Dimension of specimen

Height a( mm) | Width b(mm) | Thickness t( mm)

Area A(mm? | Second moment of area I({ mm*)

30 30 1.5

171 23,213
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Fig. 9 Cross section of a thin-walled tube

Fig. 10 Photograph of experlmenta] scheme of a por-
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Fig. 18 Force-deflection curve of a simply supported
beam
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Fig.. 19 Force-deflection curve of a cantilever beam
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Fig. 20 Force-deflection curve of a portal frame
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