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ABSTRACT

This paper reports the nonlinear finite element analysis results of the seismic collapse
behaviours of the square steel tube column and steel framed structures with those tube
columns including the local buckling [1].

In the seismic collapse phenomenon of the steel framed structures, it is remarkable that
the flexural capacity of the thin walled section member deteriorates by the local
buckling of the frame member and the local buckling affects the collapse mechanism
and the maximum collapse strength of the whole steel framed structures [1-4].

In the ordinary constitutive law of the finite element method with the beam element, the
fibre model (layered approach) using a material testing result and the generalized plastic
hinge method applied the plastic flow theory with the generalized stress (member
sectional force) are used.

Because these methods cannot deal with a change of the beam cross-sectional shape
directly, the effect of the local buckling of the member cannot be evaluated by these
methods [2-4]. Therefore, the nonlinearity relations between the sectional force and the
deformation (for instance rotational angles) of the member edge are provided by the
experiment, subsequently the nonlinear hysteresis relations between the sectional force
and the displacement of the member edge are modelled.

In the conventional stress analysis of steel frame, the numerical integration scheme of
bending deformation of the member [3] and the one dimensional finite element model[4] are



applied to the steel framed structure analysis using these mentioned hysteresis relations, as a
relatively precise and simple method. Here, the above-mentioned experimental
constitutive law of the member is named “non-linear member constitutive law”.

In general, the non-linear member constitutive law is complicated, in particular very
complicated under cyclic loads. In addition, it is difficult to consider the changes of the
flexural capacity by the axial-force fluctuation. They have incompleteness as the
constitutive law. It is not convenient that experiments are necessary for modelling of the
non-linear member constitutive law [1-4].

To overcome an above-mentioned defect, in this research, we use shell element for the
extent of the local buckling of the frame member, and use beam element for the
remaining part of framed structure. For cantilever column tests under the compression
axial-force with varying bending load, reproduction computations are conducted.
Moreover the seismic collapse analysis for the one-story steel framed structure
considering local buckling is conducted. The rationality of this method is examined.
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Fig.1 Local buckling deformation of FE
analysis for the column base
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