%32 %54 1 ERER L R LR Vol. 32 No. 1
2010 % 02 A Journal of Civil, Architectural & Environmental Engineering Feb. 2010

B o AR B3R A KT RO AR VL AL b 1 B A

TR AN SN A

Q. BHFERFE EHIELEHRAZH. £ 200092; 2. B KL & KRS T FREHFH. 8K KKk 577-8502)

W B AT KA LR REARE R BA B A YR IUAT L R ARy 3 A8 M 29 R 09 Hr R IG R AL 1)
P 2 EAREZHEEHMASLHRAT R B AR, F L AHEELF AL ELE i 4 1E AL
(Differential Evolution,DE) B i TH R LM B IKHLAAF AP, LB THEY L LIFFRT TR
ARV R R Z AT RS MR BF AR, ST JUA & 6 A R Mk AT AL, B AT AT
SR AT ZERBATTIE, HMAEREAAT DE ik AA RIS R TR, T
VAR R B AT M B2 45 M e T R AL R

KW My E 2R KK BRI REH RFEE ;X ZHE

P HE %5 :TU323. 4; TU311 kAT E A X5 :1674-4764(2010)01-0042-09

Truss Structure Shape Optimization with
Differential Evolution Algorithm

TANG He-sheng' ., WANG Zhao-liang' ., XUE Song-tao'**

(1. Research Institute of Structural Engineering and Disaster Reduction, Tongji University, Shanghai 200092, P. R. China;

2. Department of Architecture, School of Science and Engineering, Kinki University, Osaka 577-8502, Japan)

Abstract; Differential Evolution (DE) was introduced to get the global optimum and overcome the
difficulties encountered by coupling two types of design variables in the shape optimization of truss
structures with stress, geometry, and local stability constraints. The basic principle of DE algorithm was
presented in detail first, and then mathematical model for shape optimization of truss structures was
presented, in which two types of design variables, such as the node coordinates and section areas, were
considered simultaneously. Several classical problems were solved with DE algorithm, and the results were
compared with those using the other optimization methods. It was shown that DE algorithm had good
convergence and stability and could be applied for shape optimization of truss structures effectively.
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Aus 205.79 107. 8 175.7 50.3 4 193. 627 240 —19.583
An 50. 21 50 50 50.3 5 2.566 240 —5.904
Ass 50. 41 100. 7 50 50. 3 6 2.566 240 —5.904
A 5132 100, 7 . 50,3 7 —100. 099 240 —100. 269
8 —100. 099 240 —100. 269
Arr 50. 07 109 50 1 900
9 196.513 240 —6.080
A 50.07 108. 4 50 3000
10 196.513 240 —6. 080
A 50. 67 105. 8 50 4000
11 11.215 240 —3.546
Ys 1 054. 68 1862 967. 3 4700
12 11.215 240 —3.546
Y 1674.38 3059 1799. 8 4700
13 —103.117 240 —103. 488
. I~ /
Y, 2 103. 50 1036 2427. 8 48. 470 u 103117 210 103, 488
Y 2 432.70 4727 2850. 4 176.7 15 189. 594 240 3 563
Y 2 548.58 4937 2994. 2 50.3 16 189. 594 240 —3.563
B 37.922 50. 740 39.277 50.3 17 25. 647 240 —2.499
) 18 25, 647 240 —2.499
3.2.2 BRI E Y Rk 37 MR R M IR AL
e } 19 —105. 858 240 —106. 053
Jry BB R ML RN
20 —105. 858 240 —106. 053
_ nE XA, - DE %% R
Ori = —ypz (00 < 00 DE SRR . 21 177,189 240 —2.777
W R AR eV 37 —FFHT 2R TR AR AR AL PE AR 22 177.189 240 —2.777
PR 26 TR 9, AT 4 N 3 LA B S R R AR i B T T 23 3.706 240 —2.148
F 12,0 A AR W B 10, SCHk &5 51X I 24 3.706 240 —2.148
#* 13, 25 —106. 785 240 —107. 114
2500 T 26 —106. 785 240 —107.114
2000 27 190. 301 240 —2.591
ey | 28 —7.089 240 —8.265
g 1 500
& 29 —7.089 240 —8.265
Z 1000
L}é
m \ 30 —7.001 240 —8.369
500 \,
M~ 31 —7.001 240 —8.369
0
0 S50 100 150 200 250 300 32 —4.882 240 —8.285
SRR
33 —4.882 240 —8.285
B9 37 A AT R KA Sl &
34 2.511 240 —8.277
9 11 13
7 15 35 2.511 240 —8.277
S 17
/iq 19 36 16. 460 240 —8.374
S Ox 2 I8 18 =20 37 16. 460 240 —8.374
B 10 37 A Hr A R LA
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50 + K& H 5

E7 N A 4 % 32 %

A 13 37T HHM R RMEAL L R

B A EOCER SCERLL6] SCHRLL5] SCHRLL7]
Ay 844.61 883. 1 870.7 990. 79
Az 51. 34 50 51.9 50.3
As 51.10 50 51.3 113.1
Ay 769.97 715.4 818. 6 754.8
As 50. 40 50 52 50.3
As 50. 58 115.3 50. 1 50.3
Az 710.70 646. 1 776.2 660.5
Ag 50. 46 50 50.3 50.3
Ay 50. 22 348.1 50.3 50.3
Aig 673.78 553.8 754 615.8
A 50. 26 54.1 50.1 63.6
Arz 51.68 50 50.9 50.3
A 658. 21 528.2 746.8 572.6
Ay 51.35 50 50.5 50.3
Ass 50. 04 183.7 67.4 78.5
Ass 50. 84 183.7 50 78.5
Ay 50.53 194 50. 2 95
Ass 50. 16 192.8 51.3 63.6
Aqg 50. 75 187. 4 50. 2 63.6
Y3 649. 21 1021 508. 2 1000
Ys 1154.39 1718 904. 4 1 800
Y 1506.12 2 269 1178.1 2 300
Yy 1 696. 25 2 669 1346.1 2 600
Y 1761.12 2 734 1363.4 4 700

H kg 75.652 105.153 77.455 87.459

I 9 AT 7 25 18 JR M0 AR E 1k 2 s . 37 A
WA AR AL T AR R A2 150 IR 22l sl &
12 Hr AL B8 J8C{EL 28 7% X8 IO 9 R AP 35 3801 19 g w49
mL10fE v T7 [ e RIS A 5. 01 mm, fE AL 45 2R
RN AR SRR 20, i3k 13 AT, BEAT IR AR
PUACJEHTAEBE (1 S E O 75. 652 kg, L T SCHRL15-
L7145t . i DA B2 R 2SR 0k mT LA 3
oA ATHT AR EE R T AR A AL B3

45 #

DE 8k 2 —MHrsim e & U8 R IR & 5k
N At 1F A 595 LA, DE A5 503 B Ll F 7 6 R
Dy BN Ry i i ALk S A o LAAE 23 J2 AR 7 5K
AT AR AR DAL - B SRR TSR X 2 L (HL PRI T
fifp 2 0] T AR ME PR UEAS 21 42 Ry B A% . HF DE BT
HIZR A5 K R 1AL » AR 7 5 52 BE () ik 25 18 P b AN [) 4
JReiH AL i AR AL R . 25 1 B AT 2L 45 4 1 4
PEAEAS TR 00 I AT BE Hh LR AR B4R 75 15 20 R 2% 1
FHIARBREEAR. BRIIAT REHEENLES
WG A5 F B R AR ER AT A SR O .
BUE 73 M 9 45 R ] DE 3035 mT LAt 2y 3 ik A7 A 22
SER T AR P A Bt s e SIOs BE PR, HLRAA R B Y A2
TE PR R
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