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Optimization of Truss Structure by Genetic Algorithms

Woon-Tae Baek*, Back-Hee Cho** and Hwal-Gyeong Sung***

ABSTRACT

Recently, Genetic Algorithms(GAs), which consist of genetic operators named selection cros-
sover and mutation, are widely adapted into a search procedure for structural optimization. Con-
trast to traditional optimal design techniques which use design sensitivity analysis results, GAs are
very simple in their algorithms and there is no need of continuity of functions(or functionals) any
more in GAs. So, they can be casily applicable to wide temritory of design optimization problems.
Also, virtue 1o multi-point search procedure, they have higher probability of convergence to glo-
bal optimum compared with traditional techniques which take one-point search method. The in-
troduction of basic theory on GAs, and the application examples in combination optimization of

ten-member truss structure are presented in this paper.
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AW A AN S $H(Cm’) 485 | o ¥ A A H 4 (Cm)
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10, 12, 14, 16, 18, 20, 22, 24 365, 370, 375, 380, 385, 390, 395, 400
L23 e a ’ 2 14, 12, 10, 8, 6 -4, 2, O
2628, y ,34,36,3, 1% le, AU, 7O, T s Ty s
» 28, 30, 32 5 40 Y 3, 4 6 8 10, 12, 14, 16
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27, 30, 33, 36, 39, 42, 45, 48 2, 4, 6 8 10, 12, 14, 16
X 325, 330, 335, 340, 345, 350, 355, 360,
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360, 362, 364, 366, 368, 370, 372, 374
78910 & L 23 4567 p v 344, 346, 348, 350, 352, 354, 356, 358,
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Popsize 150 Penalty g} 50.0
Cross-over €8 0.99 Mutation 2§ 0.01

Scale Hk3] Linear Scale Cross-over HFA 1 point cross-over
Selection u}4) Remainder stochastic sampling without replacement

Table 3. Value of design variable at maximum fitness

A—l;q |:E~‘-
Type Generation No, eAlds
bl 5 (1~10) 23, y)
Integer 1 10, 10, 10, 6, 1,
GRE RSN 109 16, 4, 2,11, 6 LA
. 24 (390, -14)
Jlnt;g;r 2_ 109 10, 10, 14, 6, 1, 3 (720, 8)
(A, 2P quis) 12, 2, 1,11, 5 58 (390, 374)
oW (720, 344)
28 (395, -12)
Binary 2 10, 10, 12, 6, 1, 3 (720, 12)
(hd A, A9 23} 13, 4, 1,13,2 S (400, 374)
6M: (720, 344)

}ZCAD,/CAM3LE =23 Al 13 A 33 1996d 129



#Ad2 ¢nES 8 Ers T2 EY P94 239

(a 42

Madmum Frness

B 8§ 8 8 8 ¢ &

Weight
BRRENEBBL2RY

S’
&

®

5 8 88 8 8

—~
Keh
o
3

Maximum
3 B B & & &

) 2 " ) Bo 100 120
Ganerefion
Fig. 6. Maximum fitness curve Fig. 8. Weight variation curve
(a: Integer 1, b: Integer 2, c: Binary). (a: Integer 1, b: Integer 2, c: Binary),
. ) el $12e YUHeR Ho|vt Aot WeoF
s SBSE SAel i 25 A7 Yl E il 2l
} wl P Fig. 6,7, 8ol Sl 44, WIHEE A FAY
. pr— 2 F2gel F%¢ 29z Jejuisen] Table
g =g |hee 40l AE ke A elshact
ol » +rbinary 2R Ee A 7|82} rle AR el Ze) 7
eﬂ Ao A ol FL AL olE AEE o}
0 ! m p = p o ™ X o g Curve Fitting & 7do|c}. §HH Generation 7}
Generetion ZgollA| vrepd A F oY -Ex gh2 Table 59 2
Fig. 7. Average fitness curve. o},

YFCAD,CAME S| =83 A 13 Al 3£ 19963 129



Table 4. Application results of GAs

Wl - 28 - e

—— methad .
description Integer 1 Integer 2 Binary
Max. Fitness 289.180 311.284 298.661
initial Population Weight 33.453 31.613 33.359
(Oth Generation) O {stress) - 0.0 0.0
@ (displacement) 1.127 0.512 0.124
Average Fitness 180.042 179.619 172.692
Max. Fitness 397294 410.652 399.259
Last Population Weight 24.986 23.794 24.638
(120th Generation) @ (stress) 0.0 0.0 0.0
& (displacement) 0.184 0.557 0.408
Average Fitness 370772 376.574 332.620
Generation 109 109 62
Max. Fitness 401.583 417.035 418.299
. Weight 24.139 23.246 22.311
Total Max. Fitness & (stress) 0.0 0.0 0.0
@ (displacement) 0.762 0.929 1.595
Average Fitness 369.489 375.487 319.696
Table 5. Fitness value of each configurations
Configuration Max. Fitness Weight P (stress) @ (displacement)
;
418.299 22.311 0.0 1.595
Z
;l
410.960 24.185 0.0 0.148
A—
4 )
409.734 22.994 0.0 1.412
#
A
/ 334.091 29.462 0.0 0.469
i
;A
322.366 29.403 0.0 1.681
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