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various problems, particularly in the optimization of steel frames. However,

most previous studies have focused solely on evaluating the performance of Keywor@s:.
these methods and their theoretical aspects, while their practical applications Met, flh.eurl.stzc Structural
Optimization,

have been less explored. This study aims to investigate and apply the Grey

Wolf Optimizer (GWO) and Whale Optimization Algorithm (WOA) in the Section Optimization,

Discrete Optimization,

optimization of steel structures to present a practical method for design Grey Wolf Optimizer
engineers. In this research, these algorithms were automated and developed Whale Optimization A Igorithm
using programming in the MATLAB environment to achieve the optimal Steel Moment Frames.

design of steel frames, considering the design constraints of the AISC-LRFD
code. This method, with the help of the application programming interface of
the ETABS2016 software, enables direct interaction with the program’s
inputs and outputs. Through this approach, frame optimization is performed
while considering practical and computational constraints. This research
attempts to transform metaheuristic algorithms into practical tools for
structural engineers to design more economical structures that comply with

design code requirements and minimize ongoing costs. The functionality of
the proposed method has been evaluated on two- and four-story steel frames

as well as two three-dimensional two- and three-story frames while adhering
to design principles. The final results indicate that both algorithms can
provide an effective computational method for the optimal design of steel
frames. The findings of this study provide an efficient tool for reducing costs
and accelerating the design process of steel structures.
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Initialize the grey wolf population X; (i =1, 2, ..., n)
Initialize a, A, and C
Calculate the fitness of each search agent
X,=the best search agent
Xg=the second best search agent
X;=the third best search agent
while (t < Max number of iterations)
for each search agent
Update the position of the current search agent by equation (18 )
end for
Update a, A, and C
Calculate the fitness of all search agents
Update X,, X, and X;
t=t+1
end while
return X,
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Initialize the whales population X; (i = 1, 2, ..., n)
Calculate the fitness of each search agent
X*=the best search agent
while (t < maximum number of iterations)
Sfor each search agent
Update a, A, C, I, and p
ifl (p<0.5)
if2 (4] < 1)
Update the position of the current search agent by the Eq. (21)
else if2 (JA] = 1)
Select a random search agent (X,qnq)
Update the position of the current search agent by the Eq. (29)
end if2
else ifl (p=0.5)
Update the position of the current search by the Eq. (27)
end ifl
end for
Check if any search agent goes beyond the search space and amend it
Calculate the fitness of each search agent
Update X* if there is a better solution
t=t+1
end while
return X*
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