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Shape Optimization of Truss Structures with Multiobjective Function by
a —Cut Approach
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ABSTRACT : The Shape optimization makes it possible to reduce the weight of
structure and cost then member sizing optimization. A vast amount of
imprecise information is existed in constraints of the optimum design. It is
very difficult and sometimes confusing to describe and to deal with the
several criteria which contain fuzzy degrees of relatives importance. This
paper proposed weighting strategies in the multiobjective shape optimization
of fuzzy structural system by a-cut approach. The algorithm in this research
is numerically tested for 2-bar truss structure. The result show that, the
user can choose the one optimum solution in practices as obtaining the
optimum solutions according to the e-cut approach, weight of volume and
displacement.
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(wl)= 0.9%€ 0.17x 0. 1¢Ao s H3gz
FAlo] Hde] i@ HER(w2)7F 0178 0.9
7hA] 0.17tA 8 ¥slgel ug Az "YE
FEF Ao|th,
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Weight Objective function Coordinate
wl*| w2” f1** [V in Y2
0.9/ 0.1] 117,531 0.101 398.02
0.8| 0.2 | 151,951 0.078 397.00
0.71 0.3 [ 179.805 0.066 397.10
0.6] 04| 206,759 0.057 398.00
0.1{0.5] 0.5 237,984 0.050 397.35
0.4] 0.6 | 270,997 0.044 398.84
0.3] 0.7 | 322,488 0.039 399.11
0.2] 0.8 | 378,644 0.033 399.04
0.1 0.9 ] 510,935 0.024 399.36
*wl,w2:weight for volume, displacement
** f1:volume(cm), *** f2:displacement(cm)

Weight | Objective function | Coordinate
wl | w2 | fl(cm3) f2(cm) in Y2
09]01] 118253 | 0.100 396.23
0.8] 02| 147.662 | 0.080 399.00
0.7] 03] 181,534 | 0.065 399.00
0.6] 0.4 | 209.241 | 0.056 396.28
0.3/05]0.5| 238174 | 0.050 399.00
0.4] 06| 273,070 | 0.043 399.00
0.3| 0.7 | 311.966 | 0.038 399.00
0.2] 0.8 393,603 | 0.031 399.93
011091 517.226 | 0.024 399.16




R Weight Objective function | Coordinate a Weight Objective function | Coordinate
wl | w2 f1{cm3) f2(cm) in Y2 wl | w2 f1(cm3) f2(cm) in Y2
0.9] 0.1} 119,163 0.100 399.00 0.9]0.1] 118.811 0.100 399.00
0802 152,787 0.078 399.04 0.8] 0.2 | 155,237 0.076 395.30
0.7] 0.3 | 182,281 0.065 398.20 0.7| 0.3 | 187,436 0.064 396.36
0.6| 0.4} 210,560 0.056 399.63 0.6 04| 212,543 0.056 399.00
0.4|105| 0.5} 241,355 0.049 399.72 0.8105} 0.5 | 243,617 0.048 395.38
0.4] 0.6 | 275,101 0.043 398.45 0.4 06| 277,290 0.043 399.00
0.3§0.7| 317,186 0.037 399.00 . 0.3 0.7} 319,853 0.037 395.33
0.2 0.8 ] 374,359 0.032 398.10 0.2] 0.8 | 386.630 0.031 399.00
0.1]1 09| 518,658 0.024 399.63 0.1109| 512,340 0.024 399.14
Weight Objective function Coordinate Weight Objective function Coordinate
“ wl | w2 [ fl(cm3) f2(cm) in Y2 “ wl | w2 | fl(cm3) f2(cm) in Y2
0.9(0.1] 118,547 0.099 396.14 09 0.1 121,961 0.097 398.91
0.8| 0.2} 153,990 0.076 395.54 0.8] 0.2 | 157,923 0.075 399.33
0.7 0.3 | 183.054 0.064 395.52 0.7] 0.3 | 186,661 0.063 395.31
06| 04| 211,039 0.056 397.20 06| 04| 211,751 0.056 398.57
0.5]0.5] 0.5] 240,055 0.049 396.63 09105} 0.5 247,603 0.048 397.84
0.4} 06| 273.136 0.043 394.45 0.4 0.6 | 280,382 0.042 399.03
0.3/ 07| 314,674 0.037 396.07 0.3] 0.7 | 323.875 0.037 398.72
0.2 0.8 | 376,035 0.031 395.62 0.2} 0.8 427,344 0.029 398.41
0.1] 0.9 503,062 0.024 396.60 0.1 0.9 509,167 0.023 399.00
Weight Objective function Coordinate Weight Objective function Coordinate
“ [wi] w2 | fiemd) [ f2(em) | in Y2 “ [wilwz | fikemd) [ f2em) | in Y2
0.9] 0.1 | 120,357 0.099 399.20 0.9]0.1{ 122,211 0.096 395.33
0.8 0.2 | 155,195 0.076 399.00 0.810.2 | 157,922 0.074 395.31
0.7 0.3 ] 183,650 0.065 398.40 0.7] 0.3 ] 187,984 0.063 399.00
06|04 | 214,416 0.057 399.21 0.6] 0.4 [ 223,125 0.056 398.03
06{0.5] 05| 241,104 0.049 398.82 1.0[0.5]| 0.5 | 247.416 0.048 399.74
04| 06| 277,168 0.043 397.35 0.4} 0.6 | 302,626 0.045 399.43
0.3 0.7 ] 321,345 0.037 399.00 0.3]1 0.7 | 323,644 0.036 395.31
0.2| 0.8 | 380.030 0.031 399.00 0.2] 0.8 | 389,989 0.030 399.00
0.1] 0.9 491,388 0.024 395.20 0.1] 0.9 | 509,746 0.023 395.26
a Weight Objective function Co?rdinate Weight Objective function Coordinate
wi | w2 | fl(cm3) f2(cm) in Y2 “ wl{ w2 | fl(cm3) f2(cm) in Y2
09101 121.390 0.098 398.66 09101 117,623 0.100 396.40
0.8 0.2 | 155,709 0.076 398.97 08lozl 152070 0077 396.35
0.7] 0.3 | 185,254 0.064 399.00 071031 180401 0.065 396 98
06104 213462 | 0.0 | 399.00 0.6] 04| 208.689 | 0.056 | 396.44
0.710.5[ 0.5 | 241,479 0.049 395.32 020051051 235202 0050 396 99
04106 ] 276.991 0.043 399.00 0.4] 0.6 | 279,348 0.044 397.66
0.3]1 0.7 319,669 0.037 396.73 031071 311.923 0038 397 09
02)08) 410.059 0.032 399.30 0.2(0.8| 390,925 0.032 397.14
0.1 0.9 492,289 0.024 399.00 011091 533704 0023 397 11
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VOLUME(em3)

0.08 008 0.10 012
DISPLACEMENT (ciny

ad 3 7kExlol e SXEeie] #AH(e=02)

3% 4% e#to] 0.2¢99 AH B 7MFA
(wl)7} 0.8°]3 9ol A& 7F5A(w2)7t 0.2
o o YA & Ay FH29 YHEIT 400
ol A 396.35cnE H3tE S Vel ol

396.35¢cm

aF 4 YoM F FxLY
(=02, wi=0.8, w2=02%m)

B 3 guEMs @ 29

o Weight Stress(kg/cm2)
wl w2 x1® x2°"
0.9 0.1 423.96 422.57
0.8 0.2 328.21 326.43
0.7 0.3 277.88 274.98
0.6 0.4 241.83 236.68

0.2 0.5 0.5 209.67 212.57
0.4 0.6 189.08 179.92
0.3 0.7 163.30 157.91
0.2 0.8 144.42 124.38
0.1 0.9 112.58 88.780

*x1:member 1 **x2:member 2

E 3& 284 EdaT2ES IAHAYRT 2
I oM a=0.2¢949] ¥ & 4 ¥ Y
B Foltt, Ao #F A15AFre A
B A2FAYTE T ;A we} A
4L e PR 433 A2 §Yo] YAYH
< ¢ F 3

B 4 28" 28X Eajas| =X

Weight Objective function
wl w2 fl 2
0.9 0.1 118,200 0.097
0.8 0.2 153,890 0.075
0.7 0.3 181,790 0.063
0.6 0.4 208,670 0.055
0.5 0.5 239.920 0.048
0.4 0.6 293,200 0.039
0.3 0.7 313.330 0.036
0.2 0.8 377,570 0.030
0.1 0.9 475,820 0.024
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