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ON OPTIMUM DESIGN OF TRUSS STRUCTURES BY PARTIALLY APPROXIMATING THE CONSTRAINTS

Ex Ezt
By Hiroyuki SUGIMOTO

Optimum design method based on the approximation concepts is studied.
Generally, the stress constraints of the structural optimization are
composed of the stress of a member and its allowable stress. In the
dual method, both of the stress and the allowable stress are approxi-
mated with respect to the reciprocal variables. On the other hand,

in the method proposed in this paper, only the terms related to the

structural analysis are approximated using the most proper approxi-

mation function.This method is applied to the truss minimization and
from the results it is concluded that the move-limit is unnecessary
and the screening is effective in so far as the proper approximation

function is applied. Also the several properties of the method are

compared with those of the dual method. It is concluded that the

method is superior to the dual method in the convergence stability.
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HIMB. FNSITEE) »SIHELE. xid. A—TYI v FEAWBRAEDERTHD. caseTOP =
10D — AT A—7Y Iy AV RZVWGES. BSREIL TIGRL 2> e BEXhTWS. G
RGEORD [ 1 NOHFIX. BEULLEERFORKTH 5.

FLD. HMBEES LCHRHEFCETAER. #nFELLHECEEL TV A EEZONZDTHRIR
UEE A& T 2,

BRLUEMAEET 2. HALIC L2548, AV ARILIBENURICHED ST case7 T3 ~4, case8
THE~B8LFIFAMTHELTBY, choldcase8 DS =1. 4cmdDy — A &EHE TRV BALL
AT, HREL D 0. BHEIZBNT. case 7 OFRESDLLNES. B Lk case8 DHEEN
BEPRKEVWBRCEELAENEL, £ LBOES>ICA—T ) Iy FBRVERBIREIL TIEL 20
LEBHLOE. 3. TERLLELIICHBELNEZTHRULTWARDEZIONS,

WaEfic & 254, BT 2HERNOBERIE. GHEIEROK+1) x (BELEK) RELneEz
5N, Bixid, case8MS. =10. 0 cmDBA, BIPENRRCERLZCGEELUARIZIE THIDS,
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A B tf
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® : feasible
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a
0.41
‘Lw—q—o—o 8 =10
a
0.3 —+—+—t + +—+—
5 10
iteration

X—8 3 18# ~J A AR

£-7 BEHMESAOKE

P KT HEEL L 7ic "\ o | seae | GRGE:
tf) | wEE #FEH| AR
4790 | 4790 4793 4795 4790
10 4 3 3 10* 4 [51]
0.08(6) | 0.06(6) | 0.01(6) 0.01(6) | 0.23(6)
7046 | 7051 7055 7058 7050
20 3 3 4 14 4 (63}
0.27(6) | 0.06(6) | 0.40(6) -0.01(6) | 0.1316)
23310 | 23310 23310 23300 | 23310
80 31 3 3 3 5 {109]
0.03(6) | 0.01(6) | 0.12(6) 0.13(6) | 0.00(6)
R—8 31FMEFIA (HM—8) DR
JEFBEEL #HAL
5. BoHED | FAUHE | GRGk
(em) | HZH| M| &8
381600 | 381700 | 381700 382000 | 381000
10.0 5 5 5 11 8 {1296}
0.06(32) | 0.09(32) | 0.01(32) 0.08(32) }0.01(30)
423600 | 423600 | 423800 423600 | 424000
2.0 7 6 6 14° 12 {1209]
0.24(23) | 0.06(22) | 0.12(23) 0.11(22) ] 0.01(21)
570800 | 570800 | 570800 570800 | 570600
1.4 7 8 8 5 9 [1024]
0.03(15) | 0.23(15) | 0.03(15) 0.06(15) | 0.19(15)
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