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Summary

In this study, the previously proposed Adaptively Shifted Integration(ASI) technique is applied to the
elasto-plastic buckling analysis of framed structures using the cubic beam element based on the
Bernoulli-Euler hypothesis. The stiffness matrices with the positions of numerical integration points for
the large deformation analysis are described. The minimum number of cubic beam elements needed in
the buckling analysis using ASI technique is discussed by studying several cases under different
patterns of combined loading. This paper is also concerned with a technique to subdivide each
structural member automatically in the process of calculation into the most appropriate number of
elements for the frame analysis. By using ASI technique with this automatic resubdivision, sufficiently
accurate solutions can be obtained in a minimum calculation time. Elasto-plastic buckling problems of
framed structures are analyzed by using this method, and the results are compared with those obtained

by using the conventional method.
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L = 890.2[mm)]
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Myo = 5.766 x 105[kg f - mm]
Ny = 5.035 x 10*[kg f]
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Fig.1 Analyzed beam-column

Tablel Combined loading patterns used in the analy-
sis

No. N M, M, M,
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2 |0— Ny |0— My 0 0
3 0 00— My
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Fig.2 Simply supported column subjected to axial
force (case1)
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Fig.3 Simply supported column subjected to axial
force and bending moment (case 2)
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Fig.4 Simply supported column subjected to bending

moment (case 3)
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Fig.5 Simply supported column subjected to axial
force, bending moment and torsional moment
(case 4)
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(b) ASI technique

Fig.6 Cantilever column subjected to axial force and
bending moment (case 5)
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Fig.7 Elasto-plastic buckling analysis of simply
supported column using ASI technique with
automatic resubdivision
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Beam and column

E =21 x 10'[kg f/mm?]
v=03

oy = 29.75[kg f/mm?}

L = 1000.0[mm)

B = 45.80[mm]

H = 36.95[mm)]

Mz = 4.650 x 10%[kg [ - mm)]
Myo = 5.766 x 10%[kgf - mm]
No = 5.035 x 10*[kg f)

Brace

E =21 x 10%[kg f/mm?]
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No = 3.644 x 104{kg f)

Fig.8 Analyzed portal frame and space frame
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Fig.9 Elasto-plastic buckling analysis of a portal
frame by the conventional method
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(a) ASI technique with automatic resub-
division (1 —2)
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(b) ASI technique with automatic resub-
division (1 — 4)

Fig. 10 Elasto-plastic buckling analysis of a portal
frame
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Fig.11 Elasto-plastic buckling analysis of a space
frame by the conventional method
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(a) ASI technique with automatic resub-
division (1 — 2)
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(b) ASI technique with automatic resub-
division (1— 4)

Fig.12 Elasto-plastic buckling analysis of a space
frame
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