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A Consideration on the Simplified Design Procedure for
Intermediate Diaphragms in Steel Box Girder Bridges

Teruhiko YODA¥, Masaharu HIRASHIMA®¥, Hiroyuki SHIMIZU3*¥:3*

A large number of steel box girder bridges are presently being
constructed. This is due to the fact that box sections are
particularly efficient in resisting both torsion and flexure. The
design of steel box girder bridges under eccentric live loads
involves consideration of intermediate diaphragms that are required
to 1limit deformation of the cross-section and distortional stresses.
The required spacing and stiffness of such intermediate diaphragms
have been obtained by performing a parametric study. However, no
satisfactory simple design procedure is available to determine the
required spacing and stiffness of the intermediate diaphragms in a
rational manner, As a result, the designer uses too conservative
design method to design the intermediate diaphragms.

The purpose of this paper is to make an attempt to develocp a
simplified design procedure that can be used to estimate the
number of intermediate diaphragms and their stiffness that are
required to limit the distortional stresses and profile deformation.
Diaphragms in a box girder restrain profile deformation just as
intermediate supports restrain deflection of a beam, which means
that distortional phenomenon can be represented by a differential
equation identical in form to that for beams on elastic supports.
The effect of intermediate diaphragm spacing and its stiffness on
the box girder behavior is determined by evaluating the
corresponding support spacing and its rigidity for the analytical
model called BEAM analogy.

The results of the present parametric study yield a series of
simplified design procedure that accounts for estimating the
number of intermediate diaphragms and their stiffness that are
required to limit not only the distortional stresses but also the
deformation of the cross-section. It turned out that the newly
defined dimensionless stiffness parameter of the BEAM analogy has
significant effect on the determination of the spacing and
stiffness of intermediate diaphragms, and that distortional
stresses and profile deformation are predicted accurately for
design purposes by using the stiffness parameter.

Finally, the present simplified design procedure is equally
applicable well to the design of intermediate diaphragms in
curved steel box girder bridges.
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#%% Graduate Student of Civil Engineering, Waseda University.
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