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DESIGN METHOD FOR OVERALL LATERAL INSTABILITY OF TWIN GIRDER
BRIDGES AT ERECTION STAGE

Sadao KOMATUE% Nobuo NISHIMURA* and Norimasa NAKATA#*

In last decade, to accomodate to the increase of traffic volume on load
bridges, a great number of side way bridges for the exclusive use of bicycles
and pedestrains has been constructed in parallel with the old bridges. Most
bridges of this type have twin main girders connected by cross beams or
bracing systems, and have the same span length as the old bridge because of
the aethestic sense and the requirement from the river control. The width of
these bridges is so small, for instance less than 4m, that they have a compara-
tively large ratio 1/b of the span length to the distance of main girders. It
was reported that an unexpected large lateral deformation was produced at the
erection stage in some of such types of side way bridges.

It is the purpose of this study to propose the simple formulae to evaluate
the ultimate strength and to suggest the stiffening method for these bridges.
In order to accomplish these objects, the following investigations and studies
are carried out.

1) The equations for overall lateral elastic buckling of twin girder bridges
with cross beams or lateral bracings are derived by the equivalent thin-walled
beam theory. The mechanical and slenderness parameters governing overall
lateral buckling are selected from the simplified buckling formulae.

2) Analysing the design data concerning a number of existing twin girder
bridges, the ranges of the variation of major mechanical and geometrical
parameters are clarified.

3) A computer program (named as FAFRAM) for inelastic finite deformation
analysis of general three-dimensional framed structures is constituted. Using
this program, the nonlinear behavior of the twin girder bridge models based on
the existing bridge data is investigated.

4) The strength curves of the twin girder bridges formulated as a function of
slenderness parameter are proposed for the welded or rolled girder bridges
connected by cross beams as well as the welded girder bridges connected by
lateral bracings.

5) To increase the buckling strength, an effective stiffening method in which
the additional bracing members are inserted at both end panels is suggested.

In the case of the cross beam type, special attentions are paid to the
local deformations of the main girder at the junction of cross beams. The
effects of both the local deformations of webs and the rigidity of bracing
members are taken into account in both the equivalent thin-walled beam theory
and FEM analysis.

* Department of Civil Engineering, Osaka University
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