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In recent, an economical design and a rational design which uses the capacity of steel members
more effectively are desired. Economical and rational designs and repair methods are also desired in a
maintenance field to manage corrosion. Hence, this study developed a rational design of continuous
composite girders which permit yielding of steel members, an economical repair method which uses less
patch plates, and a new structural detail of steel girder ends to suppress corrosion.

Firstly, analytical studies of bending and deflection behavior of continuous composite hybrid
and homogeneous I-girder were conducted to investigate the effects of web yielding. The results indicated
that web yielding has a little effect, therefore hybrid girders can be designed almost the same as
homogeneous girders if a flange bending moment is designed as a bending capacity.

Secondly, bending behaviors of continuous composite girders which have several cases of
bending stiffnesses distribution were calculated with the simple calculation model, and the one which
calculates conservative values of negative bending moment at intermediate section easily was determined.
Furthermore, bending behaviors of the intermediate section when the bending moment at the maximum
positive bending section reached to the plastic moment was calculated. The results indicated that plastic
moment can be used without any reduction.

Finally, analytical studies on the loading capacity of several repaired simple steel I-girder
models by different types of patch plates which have corrosion on the girder end and the bearing stiffeners
were conducted to find the minimum patch plate arrangement and the rational repair method. Series of
analytical study on the same steel I-girders with a hole on the end web panel were also conducted and the
results indicated that the girder of which failure mode was web shear buckling can improve the
environment of the girder end with a hole on the end web panel without any reduction of the loading

capacity.



