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Variational model on mode interaction in long
I-section struts with material nonlinearity
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Abstract ; Cold-formed thin-walled members are vulnerable when two or more buckling modes are triggered
simultaneously. Research on the mechanical behavior of interactive buckling in members with different
types of cross-sections and materials needs to be developed. An accurate variational model of thin-walled I-
section slender members is established , which comprehensively considers the effects of material nonlineari-
ty,, geometric nonlinearity, global initial geometric imperfections, and the stiffness of flange-web connec-
tions. Based on the presented model,the load-displacement curves, ultimate capacities, and local buckling

waves are analyzed. The results show that the nominal yield strength of materials has a great influence on
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the post buckling capacity of members. The global initial imperfection has a greater influence on the ulti-

mate capacities of members, but a smaller influence on the post-buckling capacities. The local buckling

wavelengths of the flanges decline as the post-buckling capacities decrease. Some published experiments

are simulated by the variational model. The simulation results compare excellently with the experiment re-

sults , which verifies the accuracy of the model. The model reveals the mechanical mechanism in the whole

process of nonlinear global-local mode interaction , providing theoretical foundation for structural design and

further research.

Key words : structural stability ; thin-walled member ; mode interaction ; material nonlinearity ; Ramberg-Os-
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Fig.4 Lateral displacement and plane section

rotation of strut under global buckling
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Fig.8 Equilibrium paths obtained from the variational model
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Tab.4  Properties for the tested struts

SRR 1404-13000  1404-12500
B L/ mm 2999 2497
ABAKE L./ mm 3117 2615

H L5 b/mm 96. 64 96. 80
X EAE r/mm 3.06 3.02
YL 1/mm 1.21 1.21
BRI h/mm 125.12 125.12
PR X AR AR R/ (KN + mm %) 195 195

F A XA LR AR R/ (KN + mm™?) 179 179
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Fig. 13 Numerical equilibrium paths compared with experiments
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