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OPTIMUM DESIGN OF COLUMNS AND BEAM-COLUMNS

Akio HASEGAWA*, Mitsuhiro OKAZAKI** and Sei MATSUURA***

This paper presents an optimum design procedure for steel columns and
beam~columns using the method of maximum load design and examines the
numerical results from a practical point of view. It has been proved that
the optimization algorithm of maximum load design can reduce the
formulation finally to an unconstrained optimization problem, and
facilitates the numerical computation from both technical and economical
standpoints.

The optimal characteristics of box and H shaped steel columns have been
obtained taking into account both global and local failures. It has been
revealed that a simultaneous failure does not necessarily give the optimal
condition, even in case that multiple failure modes exist.

Considering the interactions between bending and compression for both
global and local failures, the optimization has been carried out for
symmetric H shaped steel beam-columns, and the optimal characteristics are
given, focusing on the influence of bending and compression ratio . The
method of maximum load design has been proved to be effective for
interactive design constrsints as well as for ordinary constraints.

In order to efficiently combine the optimization of structural shapes
(Level 1) with the optimization of structural frames and systems (Level 2)
without any interactive computation, it is necessary to express all of the
optimum cross sectional properties as functions only of cross sectional
areas for individual components. From this view, the computational results
for beam-columns including columns have been summarized and the
mathematical relations among optimum properties are obtained in terms of
cross sectional areas.

* Associate Professor of Civil Engineering, Nagoya Institute of Technology
** Graduate Student of Civil Engineering, Nagoya Institute of Technology
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