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Development of efficient genetic algorithms
for truss structure optimization*
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This paper presents a new efficient genetic algorithm for truss structure optimization.
In many optimum design problems, values of design valiables are real numbers. We have
proposed the “Center Neighborhood Crossover(CNX)” for real coded genetic algorithms. CNX
is a powerful tool for function optimizations. Since it is uncertain that these operators are
able to work for practical design problems efficiently, it is necessary to examine some crossover
operators for practical use. In the present study, we verified and compared the performance
of several crossover operators using benchmark functions. Furthermore, we tried to optimize a
truss structure problem using these operators. By considering the results mentioned above, we
developed the “two-stage method” for truss structure optimization. This method bring us the
efficient search and the high-accurate optimum solution.

Key Words : Optimum Design, Structural Analysys, Probabilistic Method, Genetic
Algorithms, Truss Structure, Crossover, Characteristic Preservation
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Table

1 Total vol

ume of truss structure

UX

1X (mutate)

1X (mutate)
— CNX

max.

1.187 x 10~3

9.995 x 10~%

9.415 x 10~%

min.

1.042 x 10~3

9.517 x 10~

9.329 x 10~1

ave.

1.113 x 1073

9.711 x 10~ 4

9.359 x 10— 1%

std. dev.

4.141 x 10~°

1.487 x 10—°

2.308 x 10~ 8

[m?]

Table 2 Optimum solusion

element | area stress | buckling stress
No. [mm?] | [MPa] [MPa]
1 577.0 13.06 -50.35
2 413.0 | -18.08 -36.04
3 474.0 | -13.30 -14.89
4 167.0 37.09 -5.246
5 1.000 39.98 -0.04909
6 7.000 | -0.5414 -0.6109
7 275.0 | -13.65 -24.00
8 1.000 6.316 -0.03142
9 451.0 13.87 -14.17
10 11.00 | -0.4594 -0.5400
displacement of node 6 3.000 mm
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