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Optimum Design of Indefinitely Long Plate with Reinforcements

by Michinosuke Higuchi, Member
Summary

The author presents the optimum weight design of indefinitely long plate with reinforcements
which are of flat-bar type or T-bar type. In this optimization, it resulted that in case the both
sides of the plate and the both ends of the reinforcement are simply supported the optimum inter-
val of the reinforcements is such small as 1.5% to 2.4% of span length of the reinforcement and
the plate with T-bar is lighter than that with flat-bar. And also in some cases of that optimi-
zation the thickness of‘the plate and the web plate of the reinforcements is so thin, if minimum
thickness is not applied, that we cannot work with the plate in welding or we cannot find in the
metal standard sizes. However, in the numerical calculation in which minimum thickness is ap-
plied to the plate and the web of stiffeners, the optimum interval of the reinforcements are rea-

sonably wider than the above case.
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T-BAR {pifiiss P=10"6Xb kg/mm? O MHEY TT 2550 BEF
Minimum Thickness % 4.5mm 3 3%
Bf 5 HF D % 4 B M 2 &
#E ¥ R ® 5 #
- Tap 20kg/mm?
z Ogs 20kg/mm?
% 8 b/100
x dp bA/100
r—A&%
P
B B oo TR T-BAR T-BAR T-BAR T-BAR T-BAR T-BAR
% % +¢ v bmm 2500 5000 7500 10000 15000 20000
g 7E Pkg/mm? 0. 0025 0.005 0. 0075 0.01 0.015 0.02
h 5.0 10.0 15.0 20.0 20.0. 50.0
£ 2 0.15 0.1 0.075 0.05 0.05 0.06
# Bw 150 400 750 1000 1500 2000
& & Tw 10.0 20.0 20.0 20.0 25.0 40.0
) Ap 100 100 100 - 100 100 100
i h 4.5005 4.5005 4.5003 4.5001 4.5878 6.7783
| B i 0. 22866 0. 08065 0. 04389 0.02852 0.0158 0.0152
- By 93.862 225. 69 314.99 335.25 374.28 536. 54
” Tw 4.5010 4.5004 4.5003 4.7894 5. 3470 7.6662
& Ap 144.97 304. 48 557.11 913.89 1033.0 2086. 7
S Br 32.216 67. 662 123.80 203. 09 229. 56 382. 23
Tp 4.5 4.5 4.5 4.5 4.5 5. 4604
" Oupl (0z) 5:;,,/2—1 0.2688% 1078 0.1012x 1073/ 0.6059x 10~4| 0. 4306 1074| 0.3377x 1074| 0.2109x 10-$
% | 0as/ (@) max—1 | 0.1982x1078| 0.8725x107%| 0.5625X 107¢| 0. 4966 10| 0.3281x 1074} 0.2303x 10~
fﬁ CTw/By—1 2.357 0.3958 | 0.9520%107%| 0.4125X 10™4| 0.2498Xx 10~4| 0.1779%x 1073
g as/ (Ws) max—1 2.894 4.016 6.035 518.9 0.3359X 1074| 0.2258x 10-3
S p/wrp—1 1.443 2.054 2.517 2.904 3.5529 4.103
BE@ # B & | 0.3383Xx105 | 0.2120x108 | 0.5152Xx10% | 0.1004x 107 | 0.1804Xx 107 | 0.3700% 107
S&? 3 ®m & 5 | 0.1621x105 | 0.5524x 105 | 0.1237x108 | 0.2217x10° | 0.4518 X 10¢ | 0.9510x 106
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