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On the Ultimate Bending Strength of Plate Girder
with Initial Imperfections

* k%

By Miyoharu Sakaguchi , Hiroshi Nakai ,
ook kekokok
Toshiyuki Kitada and Ryoichi Ohminami

The bending strength of a plate girder has been already studied by many
researchers. However, almost all studies were based upon the simplified collapse
models. It is important to inquire the ultimate strength of the plate girder as
an assembly of plate elements consisting of the flange as well as the web
plates.

This paper analyzes the ultimate strength of the assembled plate model by
taking into the consideration of the finite displacement and elasto-plastic
behaviors of each plate element (Fig.2). Moreover, the influences of the
initial imperfections (residual stress and initial deflection) and local
buckling of the plate elements upon the ultimate strength of plate girder
without lateral buckling can rationally be considered in this analysis. Thus,
the interactions between torsional buckling of the compression flange plate and
bending buckling of the web plate can fairly be predicated numerically.

The aims of this paper are as follows;
1) To clarify the imperfections such as
(a) residual stress
(b) initial deflection
upon the ultimate bending moment of the plate girder.
2) To evaluate the interactions between local buckling of the compression
flange plate and the web plate.

In order to estimate such behaviors, the various numerical calculation were
carried out and some important informations can be obtained as shown in Fig.7~
Fig.19 and Tab.l~Tab.3. Through such parametric studies, the main conclusions
obtained in this paper can be summerrized as follows;

1) The residual stress associated with the initial deflection of the web
plate give the negligible effect to the ultimate strength of the plate
girder.

2) The residual stress and the initial deflection of the compression flange
are thought to be an important factor in estimating the ultimate strength
of the plate girder.

3) The local buckling of the compression flange plate remarkably influences
upon the ultimate strength of the plate girder in comparison with the
web plate.
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