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Abstract

The structural optimization has been carried out in the continuous design space or in the discrete design

space.
extremely expensive in computational cost.

Generally, available designs are discrete in design practice.
In order to overcome this weakness, an iterative optimization

But methods for discrete variables are

algorithm was proposed for design in the discrete space, which is called as a sequential algorithm using

orthogonal arrays (SOA).

optimization with this algorithm. The local solution is defined in discrete design space.

We focus to verify the fact that the local solution can be obtained throughout the

Then the search

space, which is the set of candidate values of each design variables formed by the neighborhood of current

design point, is defined.
space.

The SOA algorithm has been applied to problems such as truss type structures.

It is verified that a local solution can be founded by moving sequentially the search

Then it is confirmed

that a local solution can be obtained using the SOA algorithm
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Fig. 1 Global and local solutions in the discrete design
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‘ Zelect candidates of each factor ‘

!

‘ Zelect a fandard arthozonsl avsy, 0= 1 ‘
I

L]

Starting the n’th iteration
Select lewel values among candidates
Lewel 2 = the initisl value
Lewel L 2= neishborhood of Lewel 2

l

‘ Conduct the matrix experiment ‘

!

‘ Calculate mean walues for responses gek Hoes ‘

‘ Eveluste the new resp onge e ‘

|

‘ Belect the optimum levels ‘

n=n+ 1
initial lewel =
optimmnm factor

Fig. 4 Flow of discrete design for constrained

problems
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Fig. 5 Three bar truss

Table 1 Results of example 1 with SOA

Design Initial values | Optimum levels
variables (x107m?) (x10°m?)
A 57 46
A, 57 44
Az 57 49
Mass (kg) 1.54 1.25
No. of Iteration . 6
No. of fn.
. 61
evaluations
_ 1.6
o0
w2
312
g
1
mitial 2 4 6
number of iterations

Fig. 6 History of objective function for example 1

s 2o,

Find A
to minimize mass “4)
subjectto _103.4MPa <o, <137.9MPa (i=1,2,3)

candidate values
Ay, Ay, As (x10° m?) € {10, 13, 15, 18, 21, 23, 26,
28,31, 34, 36, 39, 41, 44, 46, 49, 52, 54, 57, 59}

1819 AN Fol Frehe
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kit

N o

44300 N
Fig. 7 Ten bar truss

44200 N

Table 2 Results of example 2 with SOA

Design Initial Optimum levels
variables values (x10”m?)
A 729 542
A, 729 194
As 729 542
A, 465 323
As 465 97
Ag 465 97
A, 465 400
Ag 465 400
Ag 465 323
Ao 465 97
Mass (kg) 1551.24 879.03
No. of 6
Iteration
No. of.fn. 169
evaluations
A3 AR5 2O @ MANSe] AT
ol e B & FRAE TAdes @
G A9 Fig 6914 W abg o] nhe BAg
o] Wizts Hola Ju. &AHor AAS Fot
of 279 Aol A3 Frad Yol & &
AT}

42. 1058™ ExA

Fig. 7¢F 2ol 271¢] 3stzo] 1054 E F+x
ol 2H-&3 o 7} FAlS] GHA AL A, As, Ay As,
A, As, Ag Ag, ApS AATIE EAlOIT EAR =
EFJ A S(E) 68.9GPa, HE(p) 2770kg/m’S AM&-3}
ATk AL sk A (59 2ok

Find A
to minimize mass
subjectto  _172.4MPa < o; <172.4MPa (5)

candidate values
A (x10° m?) € {6, 97, 194, 323, 400, 465, 542,
645,729, 813} (i=12,---,10)

AN o= 7 RAle] Agete e vl
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Fig. 8 History of objective function for example 2
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