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1014 450 900 4050 27338 12 12 | 89343 | 1152.3 | 305.79
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(D25) )

1 300 300 4 1643 1314 429 692.7 22.19 81.89 70.52 133.72

2 300 300 6 1880 1504 405.7 1039 25.97 101.82 100.61 | 140.66
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1 Genetic Algorithm

2 begin

3 Choose initial population

4 repeat

5 Evaluate the individual fitness of a certain proportion of
the population

6 Select pairs of best-ranking individuals to reproduce
7 Apply crossover operator

8 Apply mutation operator

9 until terminating condition

10 end
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2Genetic Algorithm
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Element Width | Depth | Positive | Negative | Width | Depth | Positive | Negative | Width | Depth | Positive | Negative
Type Group | (mm) | (mm) | moment | moment (mm) | (mm) | moment | moment (mm) | (mm) | moment | moment
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Kaveh and Sabzi [3] MPSO PSO
_Sectiopal Reinforcement _Sectio_nal Reinforcement _Sectio_nal Reinforcement
dimensions dimensions dimensions
Element . i . . i . . N Negati
Width | Depth | Positive | Negative | Width | Depth | Positive | Negative | Width | Depth | Positive ve
Type Group (mm) | (mm) | moment | moment | (mm) | (mm) | moment | moment | (mm) | (mm) | moment m(r)]rtne
B1 300 500 3-D19 6-D22 300 450 2-D19 2-D22 300 450 2-D19 | 2-D22
Beam B2 300 500 3-D19 6-D22 300 450 2-D19 2-D22 300 450 2-D19 | 2-D22
B3 300 500 3-D19 5-D22 300 450 2-D19 2-D22 300 450 2-D19 | 2-D22
Cl 400 400 8-D25 300 300 4-D25 300 300 4-D25
Column C2 500 500 8-D25 350 350 6-D25 350 350 6-D25
C3 350 350 8-D25 300 300 4-D25 300 300 4-D25
C4 350 350 8-D25 300 300 4-D25 300 300 4-D25
Frame Cost ($) 48514 38978.5263 38991.4714
Number of structural 1250
Analysis 52500 1250
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Cost ($)
Cl | C2 Best Worst Average STD
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15 | 25 | 39780.014 42043.373 41676.943 344.598 st
2 2 | 39915.225 39991.471 39976.221 34.0996 w: |
25 | 15 | 38991.471 40217.553 39709.219 | 398.3062 10}
3 1 | 38991.471 42164.087 40207.263 | 1328.872 g % I‘T.
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. Compareon of MPEOmEan and PSOmemn Cl|c2 Best Worst Average STD

?:510 0.5 | 3.5 | 68010.14 | 73468.233 | 69152.735 | 1233.674
7l 1 | 3 | 68380.553 | 74454.631 | 68557.985 | 4297.805

o8 15| 25| 67768.782 | 73290.324 | 68051.466 | 3792.945

; 5_: \ 2 | 2 | 69415.285 | 69667.72 | 69569.95 | 1790.227
8 o —_ 25 | 1.5 | 67664.023 | 71586.011 | 69832.153 | 1726.033
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66665.5353 | 701307506 | 68101.8642 1103.652
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Kaveh and Sabzi [3] MPSO PSO
Sectional Reinforcement Sectional Reinforcement Sectional Reinforcement
dimensions dimensions dimensions
Element Width | Depth | Positive | Negative | Width | Depth | Positive | Negative | Width | Depth | Positive | Negative
Type | Group | (mm) | (mm) | moment | moment | (mm) | (mm) | moment | moment | (mm) | (mm) | moment | moment
Beam Bl 350 550 3-D19 7-D22 350 550 3-D19 4-D22 300 450 3-D19 5-D22
B2 350 550 3-D19 6-D22 300 500 4-D19 3-D22 300 450 3-D19 3-D22
B3 350 550 3-D19 5-D22 300 450 2-D19 2-D22 300 450 2-D19 2-D22
Column C1 500 500 8-D25 300 300 4-D25 700 700 14-D25
Cc2 650 650 10-D25 500 500 12-D25 450 450 8-D25
C3 450 450 8-D25 300 300 4-D25 300 300 4-D25
C4 500 500 10-D25 400 400 6-D25 350 350 8-D25
C5 350 350 6-D25 300 300 4-D25 300 300 4-D25
C6 400 400 4-D25 300 300 4-D25 300 300 4-D25
Frame Cost ($) 83250 66665.5353 67664.0226
Number of 64500 1250 1250
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Abstract

The main purpose of the current research is to develop a new mechanism that makes
PSO to work better. Optimization is a tool to find the best solution of a multi-modal
problem. Nowadays engineers and designers are looking for optimal designs due to
restriction of resources. Recently many optimization algorithms have been developed to
takle complex problems, such as Particle Swarm Optimization (PSO). This algorithm is
known as a strong explorer but weak exploiter. The main problem is many internal
parameters to be tuned. So that users should achive a set of sensitivity analyses to adjust
them for the problem at hand, but in the mean time the obtainded values may not proper
for other problems.

In the present work, in order to overcome this shortcoming, a mutation mechanism as

an important element of genetic algorithm is implemented in PSO. Each particle in the
optimization proccess is assigned with a random number, then, as the procedure goes
on, the random number of each individual is compared with a treshhold and if it is
smaller than the treshhold, the particle gets mutated. This new algorithm entitled as
modified particle swarm optimization (PSO). Three reinforced concrete MRF optimum
design problems are solved by MPSO, PSO and results compared together with another
research results based on HS algorithm. Studying the results show that MPSO compared
with adjusted PSO by sensitivity analysis and HS, not only brings to better solutions,
but it also does not need to any manual adjustment by sensitivity analysis.

Keywords: Optimization, Adaptive Particle Swarm Optimization, RC MRFs.



