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Topological design of structures using an evolutionary procedure
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ABSTRACT
The structural topology optimization presented in this paper is based on an evolutionary
procedure, developed by Xie and Steven, in which the low stressed material of a structure is
removed from the structure step-by-step until an optimal design is obtained. By appling this
procedure a layout or topology of a structure can be found from a initial block of material.
The purpose of this paper is to implement the evolutionary procedure, introduce some novel
features and investigate its feasibility by studying a few examples.
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[2¥ 4] 33 A3 21§ Two-dimensional truss2] HA3A
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=319-



(e) RR=12% {f) RR=17%
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(2" 6] 33 A3l 2% PC W2AT T ¥dAA

4. 4E

B AT FAF A3 7EE o83ty FoA 5 A A AN Y 5&FHo
2 AYY ¢ Uve FEREL 942 FFIE ¥ A GQAE T sYP3Ao B 979 Al
g Ogs3 Z2 288 AL 5

(1) ARAA HA3 71YE 53 L F2EY 94e] dAs dhyo|ud & FHH3l 7|Ye &
3 de Ade F AP} BAFu gt

(2) AAA HA3F 7Y AF5FH A 7IHEde g8 BAYSE, AN, Az So
Yo 3z gt

(3 AAA HAH3F 7P 3A5H F4H AFxAW Fo4AE, ol YA 1} asHo=
AR 5 Ue TEREY AL JFFY F Ue 4 BEEHYU Yoz O FH8Ao] Holut
ga & # rh

(@) " FzEe ouv] 474 DA 3ol IR HAS JPES AHLEE HHe TREL 4
28 4 o] AA FREL MA WL AAE £ 5 0] wWEY A wLo AP ufg
HA&AHY A= JgdAn.

5 go2 FAFHL F£T DA dAHE UF o] 7Y 3(9FHe 2 HLae Wty
223 Ax AE3HAdaptive Mesh Refinement) 718 &-£3E Wge ¢ H£849 Aoz
Atz Hrl,

5 HnFs

ret

[1] M. P. Bendste and N. Kikuchi, "Generating optimal topologies in structural design using a
homogenization method”, Comp. Meth. appl. Mech. Eng., vol. 71, pp. 197-224, 1988

[2] K. Suzuki and N. Kikuchi, A homogenization method for shape and topology optimization”,
Comp. Meth. appl. Mech. Eng., vol. 93, pp. 291-381, 1991

[3] Y. M. Xie and G. P. Steven, "A simple evolutionary procedure for structural 6ptimization”,
Compt. Struct., vol. 49, pp. 885-896, 1993

[4]1 Y. M. Xie and G. P. Steven, "Optimal design of multiple load case structures using an
evolutionary procedure”, Engng. comput., vol. 11, pp. 295-302, 1944

—-320—-



[5] AR, * T2Ed2E 3= H2AY BF FUE AN, FIAA7NEY HAre
=¥, 1995

[6] E. Honton and J. Sienz, "Fully stressed topological design of structures using an
evolutionary procedure”, Engng. comput., vol. 12, pp. 229-244, 1995

-321-



