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ABSTRACT

Structural engineers have always sought to design structures that can
predict their performance during earthquakes. By using the performance-
based design method, the structures can be examined to observe the
behavior they show when dealing with the expected earthquake.
Nowadays, optimization is very important in the design of structures.
Because the amount of cost to implement a structure that is economical
from the point of view affects the importance of this issue. In this study,
the weight optimization of convergent bracing frames has been measured
based on the performance-based design method. Because one of the most
common methods of analysis to evaluate the seismic performance is the
non-linear static analysis method, this method has been used as the basis
of analysis. In this study, the objective function is considered based on the
weight of the structure. The optimization problem considers the
acceptance criteria for force-controlled and deformation-controlled
members at desired performance levels, as well as geometric constraints.
To make the optimal design possible based on the defined problem,
optimizing the weight of three- and six-story concentrically braced 2D
steel frames have been investigated using EVPS and EWOA algorithms.
The results of the optimization show that it is possible to optimize the
weight of the concentrically braced frame based on the performance-
based method and using the algorithm.
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