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NON~-LINEAR PROBLEMS IN DESIGN OF CABLE-STAYED GIRDER BRIDGES

Yukio MAEDA*, Masa HAYASHI** and Ken-ichi MAEDA*%**

In recent years, a considerable number of cable-stayed girder bridges have been
built or proposed in various countries. Furthermore in future, larger bridges cov-
ering a main span more than 600 meters, will prove to be more economical and more
aesthetics. Consequently, this type of bridges has become a centre of attraction
to design engineers, and the importance of more scientific consideration in design
have been pointed out as world-wide problems left unsolved.

The purpose of the present study is to investigate non-linear problems in design
of cable-stayed girder bridges and to establish a certain standard for design eng-
ineers in regard to more adequate application of non-linear analyses. This paper
consists of six chapters with the following contents

1. Introduction

2. The non-linear analysis program developed by the authors for each stage, namely
basic design, fabrication or erection stage, is outlined.

3. Governing factors and effects of the geometrical non-linearity at the basic de-
sign stage are pointed out. Particularly, the effects of sag of cable members are
concretely showed by using the results of parametric analyses.

4. Similarly, by using the results of parametric analyses, the degree of non-linea-
rity in calculation of required camber of a girder or the non-stress length of ca-
ble members, in design for fabrication stage, is examined. Moreover, by comparing
with accuracy in actual measurements, the results are discussed as practical prob-
lems.

5. The great usefulness of non-linear analyses in design for erection stage is su~
ggested by giving practical examples to clarify the discussion. In the stage, ess-
entially it is impossible to take the geometrical non-linearity into account with
linear analyses, and they are not very simple and rational ones. Therefore, by vi-
sualizing the problems from a different angle, it is especially emphasized that
errors in actual erection works due to ones in actual fabrication works seem to be
worthy to be studied by non-linear analyses.

6. Finally, from all of the contents mentioned above, general features in the des~
ign of cable~stayed girder bridges by non-linear analyses are discussed.

This study shows a progressive report of the whole research project on non-lin-
ear problems of cable-stayed girder bridges, and in future the final report will be
presented.
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*% Department of Civil Engineering, Osaka University
*%% Research Laboratory, KAWADA Industries Inc.



