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! Gradient base method

2 Meta-heuristic algorithm
® Evolutionary algorithm
* Genetic algorithm

® Particle swarm algorithm
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Sectional dimensions Reinforcements Sectional dimensions Reinforcements
Element Width Depth Positive Negative Width Depth Positive  Negative
Type Group (mm) (mm) moment Moment (mm) (mm) moment  Moment
Beam B1 300 500 4-D19 5-D22 300 500 3-D19 5-D22
B2 300 500 4-D19 5-D22 300 500 4-D19 5-D22
Cl 300 300 6-D25 350 350 8-D25
Column
C2 300 300 6-D25 300 300 6-D25
Frame cost ($) 21538 22207
Number of structural analyses 3800 8500
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Kaveh and Sabzi
Sectional dimensions Reinforcements Sectional dimensions Reinforcements
Element Width Depth Positive  Negative Width Depth  Positive  Negative
Type  Group (mm) (mm) Moment  moment (mm) (mm) Moment Moment
B1 300 450 4-D19 4-D22 300 500 3-D19 6-D22
Beam B2 300 450 4-D19 2-D22 300 500 3-D19 6-D22
B3 300 450 3-D19 2-D22 300 500 3-D19 5-D22
C1 750 750 14-D25 400 400 8-D25
Column C2 750 750 16-D25 450 450 12-D25
C3 700 700 12-D25 350 350 8-D25
C4 40 40 4-D25 350 350 8-D25
Frame cost ($) 46631 48263
Number of structural analyses 17400 39500
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PSO Kaveh and Sabzi
Sectional dimensions Reinforcements Sectional dimensions  Reinforcements
Element Width Depth Positive ~ Negative Width Positive  Negative
Depth (mm)
Type Group (mm) (mm) moment moment (mm) moment  moment
Bl 350 600 3-D19 8-D22 350 600 3-D19 6-D22
Beam B2 300 550 3-D19 6-D22 300 550 5-D19 6-D22
B3 300 550 4-D19 5-D22 300 500 3-D19 6-D22
C1 450 450 6-D25 450 450 10-D25
Cc2 550 550 12-D25 600 600 12-D25
Column C3 400 400 6-D25 400 400 10-D25
C4 500 500 12-D25 500 500 10-D25
C5 350 350 8-D25 350 350 8-D25
C6 350 350 6-D25 400 400 4-D25
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