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Computational Approach for the Trade-Off Study

between the Total Cost and the Member Connections in Steel Frames
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ABSTRACT : Over the past decade, labor costs have increased relative to the cost of material hardware according to analysts
in the construction industry. Therefore, the minimum weight design, which has been widely adopted in the literature for the
optimal design of steel structures, is no longer the most economical construction approach. Presently, although connection-
related costs is crucial in determining the most cost-effective steel structures, most studies on this subject focused on
minimum-weight design or engaged in higher analysis. Therefore, in this study, we proposed a fabrication scheme for the
most cost-effective moment-resisting steel frame structures that resist lateral loads without compromising overall stability.
The proposed -approach considers the cost of steel products, fabrication, and connections within the design process. The
optimal design considered construction realities, with the optimal trade-off between the number of moment connections and
total cost was achieved by reducing the number of moment connections and rearranging them using the combination of
analysis that includes shear, displacement and interaction value based on the LRFD code and optimization scheme based on
genetic algorithms. In this study, we have shown the applicability and efficiency in the examples that considered actual
loading conditions.
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