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ABSTRACT : Structural design, like other complex decision problems, involves many trade-offs among competing criteria.
Although mathematical programming models are becoming increasingly realistic, they often have design limitations, that is, there are often
relevant issues that cannot be easily captured. From the understanding of these limitations, a decision-support system is developed that can
generate some useful alternatives as well as a single optimum value in the optimization of steel frame structures. The alternatives produced
using this system are “good” with respect to modeled ohjectives, and yet are “different,” and are often better, with respect to interesting
objectives not present in the model. In this study, we created a decision—support system for designing the most cost-effective
moment-Tesisting steel frame structures for resisting lateral loads without compromising overall stability. The proposed approach considers the
cost of steel products and the cost of connections within the design process. This system makes use of an optimization formulation, which
was modified to generate alternatives of optimum value, which is the result of the trade-off between the number of moment connections and
total cost. This trade-off was achieved by reducing the number of moment connections and rearranging them, using the combination of
analysis based on the LREFD code and optimization scheme based on genetic algorithms. To evaluate the usefulness of this system, the
alternatives were examined with respect to various design aspects.
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