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The size and shape optimization of plane trusses
using the multi-levels method
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ABSTRACT : The purpose of this paper was to develop size & shape optimization
programming algorithm of plane trusses. The optimum techniques applied in
this study were extended penalty method of Sequential Unconstrained
Minimization Techniques(SUMT) and direct search method with multi-
variables proposed by Hooke & Jeeves. Upper mentioned two methods were
used iteratively at each level of size and shape optimization routines. The
design variables of size optimization were circular steel tube(structural
member) diameter and thickness, those of shape optimization were joint
coordinates, and the objective function was represented as total weight of
truss. During the optimum design. two level procedures of size and shape
optimization were interacted iteratively until the final optimum values were
attained. At the previous studies about shape optimization of truss, the
member sectional areas and coordinates were applied as design variables. So
that they could not apply the buckling effect of compression member. In this
paper, actual sizes of member and nodal coordinates are used as design
variables to consider the buckling effect of compression member properly.
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2.7 | 8531 | 4.770 | 0.661 | 5.212 | 3.376 | 0.597
3,6 | 14.625 | 6.886 | 0.760 | 7.229 | 4.249 | 0.637
4,5 | 48.281 | 7.943 | 0.817 | 8.273 | 4.669 | 0.656
9, 16| 9.934 |16.832]0.190 | 7.800 [13,257] 0.190
10. 15| 15.909 [22.614] 0.226 | 8.897 [15.095] 0.190
11, 14| 19575 [25.085] 0.251 | 2.737 [4.770 | 0.190
B [12.13] 20.797 [25.855] 0.259 | 9.401 [15.937] 0.190
W& [17.25] 6,622 [11.284] 0.190 | 7.378 [12.542] 0.190
18. 24| 5.200 | 8.902 | 0.190 | 1.182 [ 2.170 | 0.190
19. 23] 1.348 | 2.445 [ 0.190 | 2.654 | 4.633 | 0.190
20, 22| 1,348 | 2.445 | 0.190 | 1.182 | 2.170 | 0.190
26. 33 10.253 | 5.417 | 0.691 | 2487 | 2.342 | 0.410
27.32] 7.324 | 4.288 [ 0.639 | 2.956 | 2.270 | 0.546
28. 31| 4.394 | 2.993 | 0579 | 1.665 | 2.342 | 0.254
29. 30 1.465 | 2.322 1 0.222 | 1.182 [ 2.170 | 0.190
21 | 1.348 | 2.445 ] 0.190 | 1.182 | 2170 | 0.190
X1 0.000 97.295
Yio 200.000 167.920
xn 300.000 288.486
HA | yu 200.000 318.389
A3
g |2 600.000 559.570
(em)| y, 200.000 390.986
13 900.000 960.732
Vis 200.000 447.939
Yu 200.000 463.408
E Py
SFHEEY 696.942 5346.263
(kg)
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