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by using Flexible Tolerance Method
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S.J. Yim* - G.H. Kim** . Y.S. Yang*

Abstract

In this paper, merits and demerits of Nelder and Mead Penalty Function Method (SUMTNM)
and Flexible Tolerance Method (FTM) are investigated from the standpoint of generality,
accuracy and efficiency. SUMTNM 1is combined with Nelder and Mead Method and SUMT, but

FTM improves the values of the objective function by using information provided by feasible

points as well as certain nonfeasible points termed near-feasible points. Therefore, FTM uses more
information than SUMTNM for minimizing object function.

The structural analysis of a vertically corrugated bulkhead is performed by collapse mechanism

and plate buckling analysis.

Based on the results of this analysis, minimum structural weight

design of a corrugated bulkhead by use of above two optimization techniques is carried out
by investigating the effects of sizes of bulkhead on the structural weight.
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g | S| e | g | 0w [ e | SR | e e [ R0 |
| 10 o028 1ooof 50 1791 0.998 0.1 1.266; 1.033 ~5.0 diverge' 1.001
@ | 5.00 4.686 47020 5.0 3.4000 4739, 10| 3.726 4.586 —5. 0 — 4693
zs | 5.00 3.901 3.875] 5.0 3.262 3.826 1.0j 2.263 4.022 —5.0 — 3.8%
s i 1.0, 1331 1.373] 5.0 1260 1.380] 0.0 2.342 1312 5.0 ~| 1369
F |l =l 17053 17.017] —| 22.336 17.013] —| 23.775/ 17.088, — —| 17.019
¢ - o3 a3 — 03 o3 — 03 03 — —i 0.3
Su A T U B (o N B [ B U I S (S [N — 10
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Table 2 Results for no. 2 case
HStarting Point| SUMTNM ‘ FTM | Starting Point| SUMTNM 1 FTM

z 5. 54 5. 334 5. 101 10.0 9. 522 5. 279
z2 4.40 4.277 4. 982 10. 0 9,783 4.668
s 12,02 11. 880 10. 229 10.0 9. 651 10. 425
z 11.82 11. 696 11. 470 10.0 9. 920 12. 129
5 0.702 0.741 0. 805 1.0 0. 460 0.756
zs 0.852 0.882 0. 886 1.0 0. 505 0.879
F — 135. 55 133.70 - 188. 95 135.08
t — 0.3 0.5 — 0.3 0.5
: — 104 10~ — 107 107

CPU (10 %sec) - 373 7212 — 370 16516
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Table 3 Results for no.3 case

Starting Point| SUMTNM FTM Starting Point| SUMTNM FIM

zy 0.5 0. 838 1.371 1.0 1.125 1.311

T2 0.5 0. 066 0. 022 1.0 0. 025 0. 023
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Table 4 Input data
model 1 model 2

Depth (k) 14,33m 22.7m

Breadth 22.94m —

si 3.00m 2.67m

5; 2.37m 2.67m
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Table 5 Model 1 starting point

A | B jc |
blem) | 75.00 550  67.0  75.0
c 25,20 420 40.00 540
d 86.4 56 oi 53.5.  72.0
t 2.0 L9 18 1.6
B 248.0 200,00 254.00 248.0
wi 300.0] 250.0 190.0] 168.0
4 1.0 L5 0.8 1.0
£ 45.0  48.0  30.0,  45.0
d; 1000 10,00 80  10.0
h; 252,00 250.0] 240.00 252.0
w, 400. 0} 3000/ 300.0 250.0
3 2.00 1.4 1.8 1.8
£ 30,0 25.00 40 of 50.0
d; 1.0 10,0, 12.0
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Table 6 Model 1 SUMTNM output

b(cm) 77,01 70, 38; 65 32 78, 30 57.76
¢ 23.91! 44.52' 43.9.1i 57.83f 41.03
d 84.55 63.64 57.76, 70.33% 60. 38
t . L2918 L09 L322 1.0l
By 193,00, 192.50 197.30, 203.50 219.80
w - 128.30 217.50 153.80 140.30, 156.80
7 0.72; 0.50] 0.39 0.56 0.63
Fi 48,31 31.28! 23.80 37.16 40.75
di 6.12  3.86/ 4.00 4.87 5.19
h; 80.70. 133.60{ 207. 00 70. 60, 200. 40
w, 227.50 192,60 191.20  82.40 173.50
t; 0.29  0.37} 0.66 0.72 0.47
£ 18.20  9.48 41,58 44,58  2.39
d; 8.87 8.63] 17.24 507 1526

Weight(m”) | 6.606 5.211 4.995 5.551 4.992




Table 7 Model 1 FTM output

| Al B | c o | &
b(cm) iwii5&w:%ﬂi4&m 40,17
¢ 67.04 59.61 38.33 42.75 25.70
d 78.23 69.96 60.56 64.87 65.04
t Lo 1ol 0.99 0.74 0.74
i 125. 1 l 270.00‘259.80 307.5 | 284,30
w; 246.0 l 287.00|164.1 146.3 | 123.20
£ 0.1 ‘ 0.29 0.42 0.59 0.63
fi 9.20 11.52) 23.49 37.47) 39.68
di 11.55  5.76 .46 7.71)  9.59
hj 177.30, 152.40] 207.00 237.70| 220.3
w; { 151.50 246.60 176.80, 129.80| 187.5
¢ 0.8] 0.85] 0.60 0.79 0.44
£ | 42,30 49.06, 33.87 47.43) 21.66
d; o 12.44 13.91) 16.40, 20.03) 16.19
Wmmm}4M4%4 1,947 4.964
Table 8 Model 2 results
i 41 /ﬂ | SU\TTN\I‘ FTM
b(em) 133. 50 lhﬁZ\ 129. 95
¢ 0. 00 42.23 | 66.82
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web 1.75 2.01 | 2.17
F(cm?/cm) ‘ 3.473 3.072 ] 2.942
0] % | 1.0 &%5] 0.847
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