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EQUIVALENCE AND COMPUTATIONAL EFFICIENCY OF MAXIMUM LOAD AND MINIMUM WEIGHT DESIGNS

BHNEX HIEE RTRZ
By Akio HASEGAWA, Kohei FURUKAWA and Katsuyuki SAKASHITA

Mathematical models of constrained maximization and
minimization problems are formulated and the conditions of
equivalence for both presentations are given in a general
way. This principle is applied for structural optimization
and the equivalence between maximum load and minimum weight
designs is clarified.

For some simple beam problems, computational efficiency
between both optimum design methods is examined and it is
concluded that the maximum load design is superior to the
minimum weight design in its efficiency with some sacrifice
of convergence accuracy.
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Az® 1.0 1.9097 Az 0.5 1.9096 Az’ 1.5 1.9082
As” 1.0 11117 As® 1.5 1.1117 Asz® 0.5 1.1113
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] 1 0.9709 0.9709 1 0.9707 0.9708 1 0.9649 0.9711
2 0.9950 0.9950 2 0.9950 0.9950 2 0.9950 0.9950
3 0.4738 1.0296 3 0.4738 1.0296 3 0.4738 1.0296
4 1.0666 1.06886 4 1.0666 1.0687 4 1.0660 1.0667
5 -0. 1069 -0.7997 b -0.1089 -0.7997 5 -0.1068 -0.7996
2 6 -0.5460 -0.5460 6 -0.5460 -0.5461 B8 -0.5457 -0.5458
A 7 -0.7970 -1.9989 7 -0.7971 -2.0000 7 -0.7358 -2.0000
8 0.2283 1.0000 8 0.2283 1.0000 8 0.2283 1.0000
9 ] 1.0000 1.0000 9 1.0000 1.0000 9 1.0000 1.0000
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i 7O R A 7 M E 5 &
A" 3.0 1.2228 A 4.0 1.2228
Az® 3.0 1.9097 Ar” 4.0 1.8098
As” 3.0 1.1118 As* 4.0 1.1117
% A4 3.0 0.3094 Asg” 4.0 0.3084
As” 3.0 0.1156 As” 4.0 0.1156
[ R
HH|K h B | BHHEB®IEE | B H B | SHERE
] 1 0.9708 0.8708 1 0.8708 0.8709
2 0.9950 0.9950 2 0.9949 0.9950
3 0.4737 1.0296 3 0.4737 1.0296
4 1.0665 1.0666 4 1.0666 1.0666
B -0.1069 -0.7997 5 -0.1089 -0.7997
% 6 -0.5460 -0.5460 6 -0.5460 -0. 5460
7 -0.7971 -2.0000 7 -0.7969 -2.0000
8 0.2283 1.0000 8 0.2284 1.0000
9 1.0000 1.0000 9 1.0000 1.0000
W* =2.00000 W* =2.00008
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y — 2 1 y — 2 2 y — 2 3
M ¥ M @ e 8 W g 8 @ 5 & B ¥ OM e A
Ar° 1.0 0.7049 | A;" 1.5 0.7050 | A" 1.5 0.8196
Az* 1.0 1.1192 | A" 1.5 L1181 | Aq° 1.0 1.1108
As® 1.0 1.0571 | As” 1.0 1.0567 | As" 0.5 1.0273
LA 1.0 1.1189 | As" 1.0 1.1191 | As” 0.5 1.1047
As’ 1.0 0.7043 | As" 0.5 0.7050 | As" 2.5 0.6959
g HE HE
HH iy b B | HH 7 b)) B |#HH i y) ] Jic
oy L 1.0000 1 1.0000 1 0.7884
2 0.71705 2 0.7708 2 0.6100
3 0.9997 3 1.0000 3 1.0000
4 0.7703 4 0.7706 4 0.7737
5 -0.9996 5 ~1.0000 5 -1.0000
4| 6 0.7706 8 0.7708 8 0.7796
7 1.0000 7 1.0000 7 1.0000
8 0.7706 8 0.7708 8 0.7796
9 1.0000 9 1.0000 9 0.9999
P*=5.5682 P’ =5.5694 P* =5.4558
HERM=2s HERRM=3s HERKM=2s
Table 8 R#o -HE:2 BV BSa0R/NBRRETIH LS
BEEBIOHEHRE (p*=5.57)
y — 2 1 y — 2 2
M 8 B B R g 8 E| B &8 ®
Ar® 3.0 0.7051 | As° 1.0 0.7051
Az® 3.0 1.1192 | A" 2.0 1.1192
As® 3.0 1.0567 | As" 3.0 1. 0587
AL 3.0 11192 | As" 3.0 1.1198
As” 3.0 0.7051 | As" 3.0 0.7051
WA e
HHE i 71 B |#HB Iy N B
iy L 1.0000 1 0.9999
2 0.7708 2 0.7706
3 1.0000 3 1.0000
4 0.7707 4 0.7707
5 -1,0000 5 -1.0000
R 0.7706 8 0.7706
7 1.0000 7 1.0000
8 0.7706 ) 0.7708
9 1.0000 9 0.9999
W*=2.00013 W~ =2.00015
HHEER=16 s HERM=12s
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