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Abstract

In the optimized design of an actual structure, the design variable should be selected among any certain
values or corresponds to a discrete design variable that needs to handle the size of a pre-formatted part.
Various algorithms have been developed for discrete design. As recently reported, the sequential algorithm
with orthogonal arrays(SOA), which is a local minimum search algorithm in discrete space, has excellent
local minimum search ability. It reduces the number of function evaluation using orthogonal arrays. However
it only finds a local minimum and the final solution depends on the initial value. In this research, the genetic
algorithm, which defines an initial population with the potential solution in a global space, is adopted in SOA.
The new algorithm, sequential algorithm with orthogonal arrays and genetic algorithm(SOAGA), can find a
global solution with the properties of genetic algorithm and the solution is found rapidly with the

characteristics of SOA.
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Fig. 1 Flow of sequential algorithm with orthogonal
arrays and genetic algorithm
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Table 1 Results for mathematical example

SOA 28 -1 1111 8

Random 613 1 1] -1 1 8
SOAGA 1290 1 11111 0
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Fig. 4 History of the initial value for ten bar truss
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Table 2 Results of ten bar truss with SOA, ASA, MIGA and SOAGA

ethod Mass funn%tgn. optimum design variables (x10° m?) feasibility
k0 | evaluations | A1 | A | As | A | As | As | Ar | As | As | Ar

SOA | 879.0 365 542194 542|323 ] 97 | 97 [400] 400 |323] 97 |  feasible

ASA 1087.5 327 465|323 | 729 | 97 | 323|400 | 465|400 | 97 |465 feasible

MIGA 931.5 5369 542 | 97 | 97 | 542 | 465 | 600 | 97 | 465 | 465 | 600 feasible

SOAGA 781.7 1110 542 | 6 |542|323| 6 6 | 400|400 |400| 6 feasible

861



2004

1400
1200 r
1000

800
600

400
200

local minimum (kg)

1 2 3 4 5 6 7 8

number of iterations

9 10

Fig. 5 History of the local minimum for each iteration
numbers for ten bar truss

43 258X Eza
Fig. 63} 72 2544 Edx Fx2E disy
Table 39] 271A] sl thate] o g

Fig. 6 Twenty-five member transmission tower

TEHEEAS wEEA AR HAs) sk A o Af EF HRE e S BN e
of @S Ry EE A @A E) AR Slapell A B2 Zpo]& Holal glom, SOA
68.9GPa, W% (p) 2770kg/m®, Fo}EH|(v) 0.339] o] A9 ZANHY dFELET} ol A&}l &
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al Itk 254 Eefse] A9 1074 E et
AW 7 FAe] AR fIdSs 1 o) ggeghel B¥ 9doo] fivs] yar, 1o
gt AANS ddS ARSI bi=A, el FEEAS F3lo] e 4 noln
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Az, bs=AL=A=AE=A,  De=A=AL=AY=An R bar truss
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Table 4014 ®.5zo] AL SOAGASH MIGA 6 0 88964.43 222411
Table 4 Results of ten bar truss with SOA, ASA, MIGA and SOAGA
no. of ti desi iabl 2
method Mkass function optimum design variables () Feasibility
(ko) evaluation b1 bz ‘ bs b4 bs be b7
SOA 4243 172 0.044 | 0.024 | 0.024 |0.0094 |0.0074 |0.0034 | 0.044 feasible
ASA 5450 262 0.064 | 0.044 |0.0094 |0.0054 | 0.024 |0.0074 | 0.044 feasible
MIGA | 4570 2660 | 0.044 | 0.044 | 0.024 |0.0094|0.0054  0.0006 | 0.044 feasible
SOAGA | 4058 1290 | 0.044 | 0.024 | 0.024 |0.0054 | 0.0074 |0.0034 | 0.044 feasible
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