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Optimum design of steel frames using particle swarm
algorithm (PSO)

Safa Peiman®*, Amirmohammad Hassanzadeh, Ramtin Ramezani, Reza Hassanzadeh
*Associate Professor, Imam Hossein (AS) University, Tehran, Iran

Abstract

The purpose of this study is to the optimal design of steel frames using the particle swarm
algorithm (PSO). The particle swarm algorithm is an evolutionary algorithm based on intelligent
search. In this research, the optimization of structural design to optimize the consumption of
materials in the framework of the structure has been considered. For this purpose, the optimal
design of the 9-story steel bending frame based on performance for gravity and lateral loads has
been described using the particle swarm algorithm. The constraints of the problem of optimizing
the rotation control of plastic joints and the relative displacement of floors for LS, 10, and CP
performance levels are based on FEMA-356 regulations. After running the algorithm code 15
times in Matlab software, the results showed that the weight of the structure in the C-P
performance level was less than 2.4377 E4377 compared to the L-S and I-O performance levels
with 3.4 E4567 and 4.4 E4277, respectively.
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