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Seismic Evaluation of Optimal Perfor mance-
Based Design of Steel Moment Frames with
Metaheuristic Algorithms

Optimal use of materials in constructing structureoone of the
main goals of any design. Construction of strudilggstems is
costly for their builders, so structures and builgls that are
economically justifiable, appropriate, and meet tegquirements
of the criteria are more welcomed. In contrast, maining the
structural performance in earthquakes is vital tsering safety
and reducing damage during earthquakes. As a resilt
optimizing frames sections, the stiffness and gthenof
components are reduced, and these frames' perfaenagainst
earthquakes is in question. In this research, thgomance level
of optimized steel moment frames with metaheuradtorithms
has been evaluated. For this purpose, the seiseriomnance of
five-story steel moment frames with different gdome
characteristics has been optimized and seismicalluated
using Particle Swarm Optimization (PSO), Chargedst&wn

Search (CSS) Ant Colony Algorithm (ACO) and Genetic

Algorithm (GA). Study results show that the optadiZrame
based on the Charged System Search algorithm hggeli
sections and lower weight, while the seismic belran@sponses
of the structures are obtained faster. Furthermareterms of
performance levels, the total number of collapsestit joints in
the Particle Swarm Optimization (PSO) was higheaxnttother
methods. Therefore, this algorithm can also be psepl as a
suitable proposal method for the optimal desigsiwfilar frames.
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