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Application of Optimization Methodology in Design of Column Bases and Foundation Beams
for Steel Structures

Abstract

This report presents the application of structural optimization methodology for steel-framed buildings,
focusing on expanding the design variables to include column bases and reinforced concrete (RC)
foundation beams. In recent years, there has been increasing interest in methodologies that combine
general-purpose multi-objective optimization tools with integrated structural calculation programs.

In this study, the cross sections of steel members, conventional exposed column bases, and RC
foundation beam were selected as design variables, while the objective functions were set to minimize
both total member cost and inter-story drift angle. For the optimization calculations, 7,000 simulations
were performed using the multi-objective optimization tool modeFRONTIERin conjunction with the
structural analysis software SS7, yielding 1,463 solutions that satisfied all constraints.

Analysis of the Pareto-optimal solutions revealed that steel cost had the most significant influence on
total cost. Clustering analysis was employed to examine trends in member selection and their impact on
the objective functions. The results demonstrate that more cost-effective designs can be achieved by
including column bases and foundation beams as design variables. Specifically, the inclusion of these
components led to a reduction in total cost compared to designs that considered only steel member costs.
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