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Stability bearing capacity research of 6061-T4 aluminium

alloy members beam-column with box section
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Abstract; To study the mechanical properties of 6061-T4 aluminum alloy beam-column, a finite el-
ement model was constructed by the nonlinear finite element analysis (FEA). The effect of the
initial imperfection and the element segmentation/meshing ( mesh size) accuracy on the stability of
the 6061 -T4 aluminum alloy beam-column was analysed. The nonlinear finite element model was
verified by relevant experimental data. Then the length to slenderness ratio and eccentricity rate were
analysed by the FEA. Comparing the N/N -M/M, relation curves of Chinese code with that of the
FEA, it can be concluded that the in-plane stability capacity of the Chinese code is rather conserva-
tive. When the value of 7, of the Chinese code is 0.8, the results of the revised interaction expres-
sion show a good agreement with that of the FEA.
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Fig.1 The influence of intial imperfection

on stability capacity
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Fig. 3 Comparision of failure mode between FEA
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Fig.4 Comparisons of the N-6 curves between numerical calculation and tests
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Tab.1 Comparison of results between numerical calculation and tests

WG E/MPa [,/ MPa I/mm e/mm P, /kN P_/kN (P.-P,)/P,/%
J57-2100A 67 979.6 272 2100 30 88.51 88.78 0.31
J7-2100B 67 979.6 272 2 100 30 90.38 90.19 -0.21
J5-2450A 67 979.6 272 2 450 15 93.28 94.88 1.71
J5-2450B 67 979.6 272 2 450 15 97.94 95.64 -2.34
J7-2800A 67 979.6 272 2 800 15 81.56 80.64 -1.12
J7-2800B 67 979.6 272 2 800 15 79.22 80.81 2.01
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Fig.5 Comparison between calculated results by
GB50429 and that of the numerical methods
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Fig.6 Comparison of calculated results by revised inter-

action expression to that of the numerical methods
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