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On Geometrical Configuration of Truss Systems Used for Bridges

Naruhito Shiraishi¥* and Hitoshi Furuta¥

Structural design forms a hierarchy. According to A.Templeman, it is
classified as four categories : 1) Topology of the structure 2) Geometry of
the structure 3) Overall sizes of structure members 4) Detailed design of
elements. It is very difficult to find rational decisions with respect to
categories 1) and 2), because of their complexity and a great deal of factors
to be considered.

This study aims to investigate the characteristics of truss configuration
and to present an effective scheme for obtaining its optimal configuration.
Gecmetrical configuration can be specified by topology and geometry.
Previous investigations have shown that it is possible to achieve economy by
taking them into account in the optimization. Some numerical examples
employed here indicate that, for truss systems used for bridges, geometry is
more important than topology to obtain effective configurations.

In order to determine the effective geometry, it is necessary that two
different kinds of parameters, cross sectional areas and nodal coordinstes,
are introduced into the optimization. The treatment of nodal coordinates
apparently results in the increase of the number of design variables, which
often induces some difficulties in the application of mathematical programm-
ing. Large~scale problems, generally, have poor convergency and require
excessive computation time or memory capacity. In this paper, an approximate
design method is presented, in which the cross sectional areas are expressed
as functions of nodal coordinates by using the suboptimization of members or
the optimality criterion. Some numerical examples are presented to illustrate
the efficiency and the applicability of the proposed method.

¥ Civil Engineering Department, Kyoto University



