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Optimum design of BRB frame based on drift uniformity and material weight
using nonlinear time history analysis

R. Shirjani, S.A. Razavi

Abstract

Buckling-Restrained Braces (BRBs) are one of the new seismic resistant systems. The cross-sectional area and length
of the BRB brace is one of the most important characteristics of these braces that directly affects the cost of BRB
frames. Since beams, columns, and connections are designed for the maximum forces developed in BRB, the decrease
in cross-sectional area of the BRBs decreases the steel consumption in the whole structure.The main purpose of this
study is to optimize the weight of the structure, BRBs weight while uniforming the drift profile by changing the cross-
sectional area and the length of the BRBs using genetic algorithms and other multi-objective optimization algorithms.
Optimization is based on the results of nonlinear time history analysis under seven earthquake records using
OpenSees software. For this purpose, the objective function and constraints were defined in the genetic algorithm
NSGA_II, MOPSO, MOEA_D, PESA_II, SPEA_II, and the initial population produced was entered as the initial cross-
sectional area and length of the braces in the Opensees software. The optimization results show that for all three
objective functions, the optimization values with high percentages of structural performance were optimized in such a
way that the weight of BRB can be decreased up to about 50%.

Keywords
Multi-objective optimization, Buckling-restrained brace, Optimum design, Time history analysis, Inter-story drift
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1 Hysteretie Cycle
2 Adjusted strength
3 Evolutionary algorithm
4 Chromosome
5 Gene
6 Meta-heuristic
7 Low cycle fatigue
8 Fronts
9 Trade-of
10 Fast non-dominated sorting (FNDS)
11 Crowding distance (CD)
12 External archive
13 Pareto envelope-based selection algorithm
14 Repository
15 Hall of Fame
16 Multi-objective evolutionary algorithm based on
decomposition
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