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Finite Element Analysis of the Composite Box Girder
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Summary

This paper suggests a method for the analysis of box girders which are subject to the
membrane and the plate bending actions, Moreover, the method is applied to the box
girders under distributed loads which have various geometrical types of cross sections
and are made out of different materials,

The approach is based on the finite element technique in which the structure is con-
sidered to be a spatial assemblage of flat plate elements and the deformations of the
plates are to be approximated with 9-noded parabolic isoparametric elements.

The results are summarized as follows,

1. In all models, the larger the widths of top flange inside of web are, the larger the
vertical deflections are.

2. The maximum transverse and longitudinal moments in the composite box girders are
judged to be larger than those in the RC box girders,

3. The transverse and the longitudinal moments in top flange of composite box, girders
are larger than those in that of the RC box girders,

4. The transverse and longitudinal moments in web and bottom flange of the composite
box girders are estimated to be very small in compare to those in web and bottom
flange of the RC box girders.
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Fig. 2-1. Orientation of local axes, and order
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Fig. 2~2. Membrane nodal displacements and
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Fig. 2-3. Generalized displacements and forces
for plate bending element

Fig. 2-4. Sign convection for bending moment
and shear forces
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Fig. 3-1. Geometry of model structure
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Fig. 3-2. Types of box girder cross section
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Fig. 3-3. Generation of elements for model
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Fig. 3-4. Comparison of vertical deflection be-
tween F.E. M. and beam theory for
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Fig. 3-5. Comparison of transverse moments
between F.E.M. and beam theory for
MODEL 3
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Fig. 3-6. Vertical deflection along the center
line, Top flange
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