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A HYBRID TOTAL OPTIMUM DESIGN METHOD FOR TRUSS STRUCTURES

KARBZ® &BH —H ol S
Sadaji OHKUBO, Kazuhiro ASAI, Tsuyoshi NAKAJIMA

In this paper a hybrid total optimum design method is presented
for truss structures in which the coordinates of the panel points,
discrete mechanical and economical properties of the materials and
cross-sectional areas of member elements are optimized simultaneously.
The design method is developed by combining convex and separable
approximation, dual method, discrete material sensitivity analysis and

2-stage optimization process.

The -design algorithm proposed can avoid the inherent combinatorial
complexity associated with the material selection problem and it can
solve the mixed discrete material/continuous variable optimization
problem quite systematically and efficiently.

The design method is applied to the minimum cost design problems
of large . scale statically indeterminate trusses in which the stress
and displacement requirement are taken into consideration. Examples
are given.to demonstrate the reliability, convergence and efficiency
of “the. method.

Key Words: Hybrid total optimum design method, Truss structures,
Shape, Material, Sizing variables
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1TE. Al P A8 P A2 WP a3t P | Y2 3 Y4 TOTAL COST

INIT®’ | 100.0 (1) 100.0 (1) 100.0 (1) 100.0 (1) 500.0 500.0 500.0 500.0 1057286.

FIR - A 1 805.1 (2) 882.6 (2) 471.1 (2) 2230.1 (2) 475.0 475.0 475.0 475.0 16000113.
3 277.7 (4)  71.8 (4) 140.4 (4) 505.8 (4) 428.6 439.1 523.7 549.6 7560628,

5a =20.0(cs) ,8 99.6 () 2.4 (6) 49.0 (1) 184.0 (7) 360.0 490.8 582.6 626.4 4914631.
Sae: o only |OP21 43.6 (D012 (D__36.9 (D 92.9 (D 222.8 566.1 667.3 751.7 4531192.
INIT? | 100.0 (7) 100.0 (7) 100.0 (7) 100.0 (7) 0.0 0.0 0.0 0.0 7189543.

r5ZX - B 1 185.3 (1) 157.5 (7) 28.1 (7) 191.1 (7) -25.0 25.0 25.0 -25.0 6917339.
3 137.1 (6) 144.2 (6) 0.1 (5) 257.0 (6) -78.8 71.3 63.4 -23.7 5685099.

&a =1.5 (cw) 85,1 193.8 (5 196.2 (5) 0.1 (1) 297.6 (5 -44.0 121.7 89.0 -47.1 5316521.
Sas:o-5 Jortiiosd| 22818 (5) 226.5 (5) 0.1 (1) 296.8 (5) -20.6_168.8  79.5 ~13.3 5637908.

11 13 Y5 ¥7

INT? | 100.0 (7) 100.0 (7) 100.0 (7) 100.0 (7) 500.0 500.0 500.0 500.0 7189543,

r3R - C 1 150.1 (6) 202.1 (6) 76.3 (6) 699.9 (6) 475.0 475.0 475.0 525.0 15959579.
3 302.0 (4) 143.6 (4) 17.4 (4) 1290.5 (4) 428.7 473.8 578.8 428.7 12942480.

5a =0.5 (cm) 8 .| 1221.5 (1) 54.6 (1) 0.1 (1) 3308.2 (1) 331.7 495.0 594.7 331.7 10100960.
Swe: & only |opti1iid| 1039.2 (1) 176.2 (1) 0.1 (1) 3513.4 (1) 314.3 469.1 622.9 284.4 10279970.

1) ITE. : R AERK , 2) W: HBFF |, 3) INIT. : 900 , 4) OPT. : BEME
5) n+tm, (n:BYFREOZEHSLRESZBER . m:  EHLTWAMILRYR2EAZL T > L REIRERK)
Sae: P77 4 T%HBRAR (0: BH, &: tbA)
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