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Optimization of Cable Stayed Bridges
Considering Initial Cable Tension and Tower Coordinates
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Abstract

It is not a simple task to optimize a cable stayed bridge, because it involves, in
addition to the section properties, number and arrangement of cables, initial tension
forces of cables, and type and height of the tower as design variables. This study
deals with an optimization problem of cable stayed bridges considering initial cable
forces, section properties of the girder and the tower, and coordinates of the tower.

In order to avoid difficulties in dealing with numerous variables which interact mu-
tually, separate design spaces are adopted for initial cable forces, section properties,
and coordinates, respectively. Strain energy stored in the structure is used as the
object function in the design of the initial cable forces, while weight of the structure
is used in the design of section and coordinates. Upper and lower limits of the initial
forces, allowable stresses including the effect of buckling, and lower limit of the sec-
tional area are considered as constraints.

The proposed method is applied to a fan type bridge and a harp type bridge. It is
believed through comparison of the results to the previous results in the literature
that the proposed method renders rational design values. It is also shown that the
coordinate optimization, which is usually deleted in the optimization process, results in
additional saving of materials.
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