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Comparative Study on Structural Optimal Design Using Micro-Genetic Algorithm
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{ Abstract JL

SGA(Single Genetic Algorithm) is a heuristic global optimization method based on the natural characteristics and uses
many populations and stochastic rules, Therefore SGA needs many finction evaluations and takes much time for convergence
In order to solve the demerits of SGA, pGA(Micro-Genetic Algorithm) has recently been developed. In this study, BGA
which have small populations and fast convergence rate, was applied to structural optimization with discrete or integer
variables such as 3, 10 and 25 bar trusses. The optimized results of NGA were compared with those of SGA. Sohitions
of PGA for structural optimization were very similar or superior to those of SGA, and faster convergence rate was obtained.
From the results of examples, it is found that GA is a suitable and very efficient optimization algorithm for structural
design.
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Fig. 1 Flowchart of the micro-genetic algorithms
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Fig. 3 Graph of the objective's value vs. number of
generation for 3-bar truss
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Table 1 Comparison of results
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Fig. 4 10-bar truss (unit: mm)
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Fig. 5 Graph of the objective's value vs. number of
generation for 10-bar truss

10-bar truss( x10°mm?)

Method WKN) A Ay A3 Ay As As Ag Ag Ay A

SGA 25.19 19.40 116 14.80 742 1.54 1.99 8.71 14.20 14.20 1.86
LGA 24.89 17.10 1.05 14.20 8.97 1.69 1.16 8.97 14.80 14.80 1.16
CONMIN 24.74 16.26 1.22 16.22 10.21 0.06 1.13 10.80 12.74 13.54 1.62
OPTIDYN 24.34 16.58 1.22 16.11 10.21 0.06 0.06 9.94 13.11 13.38 0.74
SUMT 24.37 19.80 1.53 20.40 7.52 0.06 239 14.01 1348 8.82 2.10
RAJEEV 2497 21.63 1.04 14.19 10.00 1.04 1.04 9.16 12.84 12.84 1.69

GRP-UI 2547 15.98 2.69 15.99 9.32 0.06 2.69 11.26 12.43 124. 333
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Table 2 Loading condition of 25-bar truss

Joint F, (kN F, (KN) F, (N)
1 445 445 -445
2 0 445 -4.45
3 223 0 0
6 2.67 0 0

Fig. 6 25-bar truss (unit: mm)
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Table 3 Area group of 25-bar truss

Group No. Member(end joints)
1 1(1,2)
2 2(1,4), 3(2,3), 41,50, 52,6)
3 6(2,5), 7(2,4), 8(1,3), 9(1,6)
4 10(3,6), 11(4,5)
5 12(3,4), 13(5,6)
6 14(3,10), 15(6,7) 16(4,9), 17(5,3)
7 18(3,8), 19(4,7), 20(6,9), 21(5,10)
8 22(3,7), 23(4,8), 24(5,9), 25(6,10)

Weight (AN)

2.24 s m—
1 20 40 60 B0 100 120 140 160 180 200
Generation
Fig. 7 Graph of the objective’s value vs. number of
generation for 25-bar truss

Table 4 Comparison of results : 25-bar truss( x10°mm?)

Method [WN)[ AT | A2 A3 [ A4 [ A5 | A6 [ A7 | AS

SGA | 243 {0.06]0.38|0.21|0.06(0.32]0.70|1.35| 1.67
uGA | 242 0'1’0 0.70{1.03{0.060.12(0.77(1.54| 1.93
ZHU | 251 (0.06]1.22!1.67|0.06(0.06]0.51|1.35| 1.67
CARLOS| 240 1096(045(2.19(0.4510.25(0.45|0.96( 2.06

RAJEEV| 243 (0.06]1.16|1.98:0.12|0.06|0.51|1.16| 1.93
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