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Fig. 1 A Rectangular Plate with Longitudinal Stiffeners.
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Table 1 Test Plan
Series No. of ’y/'yreq Width of «) R/R ¢ Aspect Material
Subpanels Subpanels Ratio
n b/nt (Rer = 0.7) a/b
B 4 1,2 and 4 82 .7 1.0 1. 2 SM50A
28 . 61 0. 88 {t=6mm)
22 . 48 0. 69
C 5 1,2 and 4 40 .77 1. 1 1. 2 S§S41
36 .7 1.0 and (t=6mm)
32 . 68 0.9 2.0
28 . b6 0.8
25 .49 0. 7
D 6 1,2 and 8 36 .7 1.0 1. 2 S541
32 . 63 0.9 {t=0.45mm)
25 . 49 0.7

«} The values of R are calculated assuming that the yield stress is 3600 kg/cm2 for SM50A and 2800 kg/cm‘?

for $S41 steel.



Table 2

Demensions of Compression Test Specimens

Specimen| Steel [n| a b t | b ts | ntlbe/ts | Y | Y gq |V Yeq ) a/b
No. {mm} l{mm)} | {mm} [{mm} [{mm]}
B-1-1 921f 766 6.13] 60.0| 5.88] 31.2} 10.3] 26.1| 26.9] 0.97{0.074| 1.2
B-1-1r 916| 767) 5.78] 60.3] 6.03] 33.5| 10.0 3.6 2.2 1.150.083 | 1.20
B-1-2 920 765 6.00f 72.8316.00] 31.9) 12.1150.8) 8.1} 1.670.035} 1.20
B-2-1|SM50A |4 803| 670 5.87| 52.8165.80! 285| 9.1{ 2381 25| 1.0810.078] 1.20
B-2-4 803| 670 6.02] 83.4| 7.95| 27.8 10.51115.6] 27.8| 4.25]0.164 | 1.20
B-3-1 630| 526] 6.10| 41.4] 6.00] 21.6] 6.9 13.1} 12.2| 1.07 |0.077] 1.20
C-1-1 1486 1200 | 5.85] 82.9| 5,771 41.0| 14.4150.1| 37.4| 1.84 ]0.068 ] 1.20
c-1-2 14341 1197 | 5.801105.6| 5.70| 41. 8| 18.5/105.3| 40.1 ] 2.62 |0.087 | 1.20
C-1-4 1436] 1198 | 5.93126.8| 8.40| 40.4| 15.3|251.1| 49.2| 5.1 [0.150] 1.20
Cc-2-1 1291) 1076 | 5.87| 75.7| 5.90| 86.7| 12.8| 43.1| 87.8 ] 1.14 {0.071| 1.20
C-2-2}18S41 |6 1291] 1078 | 5.88| %4.4] 5.82| 86.6] 16.2]| 82.0| 40.1| 2.04 {0.087 | 1.20
C-2-4 1293| 1074 | 5.84|114.9| 8.80| 36.8| 13.8/215.6| 49.6 | 4.86 |0. 162 | 1.20
C-38-1 1148 958 5.93| 65.0 6.04) 32.3| 10.8| 30.4| 29.1| 1.04 |0.069 | 1.20
c-8-2 1147 959 | 6.00) 85.0| 5.85) 8.0} 14.5)| 63.5| 80.0| 2.11 /0.086| 1.20
C-3-4 1152] 960 | 6.00]102.0| 8.00| 82.0} 12.8|150.0| 85.8| 4.19{0.142] 1.20
C-4-1 1008f 80| 5.87| 57.0] 6.03| 28.6f 95| 24.1| 2.2 1.09|0.070 1.20
C-4-2 1004|{ 838 5.78| 75.0| 5.86| 29.8] 12.8} 657.4| 26.1 | 2.2910.092¢ 1.20
C-5-1 85| 7491 5.92| 51.9| 6.00] 25.3] 8.7| 19.8]| 17.2] 1.15{0.070] 1.20
Cc-6-1 2393 1194 | 5.99|110.0] 8.24| 89.9| 138.8/156.6 126 1.24 10.127 ] 2.00
C-7-1 2160} 1078} 6.06] 98.5| 8.89| 85.4] 11.7]128.0[115 1.07 10.127 | 2.01
C-8-1 1912 957 5.98| 88.8! 8.92| 82.0} 9.91109.9| 93.7] 1.17{0.128| 2.00
D-1-1]18S841 1192] 969 4.66| 59.5| 6.08| 34.7] 9.9] 47.4| 48.9] 1.080.079| 1.28
D-1-2 1200 972 4.50) 76.0] 5.85| 86.0| 15.21106.2| 52.0| 2.04 {0.102 | 1.28
D-1-38 1190 965 4.68| 89.0| 5.95| 34.4] 15.0|155.8| 50.0 | 8.16 ]0. 117 1.28
b-2-1 61 1022]| 862 4.71| 52.0{ 6.06| 80.5| 8.6 84.7| 83.6| 1.08]0.078] 1.19
D-2-38 1028| 860| 4.55| 79.6] 5.94| 31.5| 13.4185.5| 42.4| 8.200.121| 1.20
D-8-1 798| 677] 4.68] 41.6] 5.94| 24.1] 7.0 22.6] 20.6 1.10{0.078} 1.18
Welding Condition
Continuous Fillet Weld (Manual)
Single Pass
Size 7mm
Throat Thickness 5mm
A ¥
. b/n
Stiffener C‘“ﬂjts L
b/n
S5mm :': " b
| ; b/n
I ==
% 1 b/n
y [ ! J .
7 mm tLbs
Plate I a

—69—




Table 3 Nominal

Dimensions of Test Specimens for Residual Stress Measurement

Specimen Steel n a b t bg 1 b/nt be/ts
No. (mm) {mm) {mm) | (mm) {mm)
R — 1 1400 1152 9 126 9 32 14
R —~ 2 1400 1152 9 90 9 32 10
R — 8 SM50A 4 1400 1152 9 54 9 32 6
R — 4 1200 1008 9 90 9 28 10
R - 5 1000 792 9 90 9 22 10
R - 6 1100 864 6 60 6 36 10
Table 4 Tension Coupon Test Results
Material Thickness Yield Modulus Ultimate
(Nominal Stress of Elasticity Stress
Thickness) t Oy E a,
{mm) (kg / cm2) (kg / cm2) {kg / cm?2)
S841 5. 70 2740 2. 13x10° 4340
(6 mm)
5841 8. 26 2780 2. 13x10% 4590
(8 m)
SMBOA 8. 00 8680 2 10x10% 5670
(6 mn) '
SMBOA 9. 10 3320 2. 14x10°% 5230
(9 =)

Table 5 Comparison of Measured and Predicted Values of Maximum Compressive
Residual Stresses

Specimen Yield b R bg Measured Predicted
No. Stress nt 1 Ope /Ty | Opes /Oy Ore/ Oy = Ops /Oy
R -1 32 0. 667 14 0. 50 0.39 0. 56
R=—-2 32 0. 667 10 0.41 0. 44 0. 62
R -8 8800 82 0. 667 6 0. 85 0. 35 0. 67
kg/em?
R -4 28 0. 584 10 0. 58 0. 58 0. 69
R—-5 22 0. 459 10 0. 71 0. 44 0. 82




Table 6 Summary of Compression Test Results
Test A P max U max o Omax /0y R
Specimen Failure
No. {cm?) {tons) (kg /cmz) (kg Jem?) Mode
B-1-1 57. 44 166. 0 2890 0. 785 0. 682 2-b
B-1-1r 54. 86 159. 8 2904 0. 789 0. 783 2-b
B-1-2 . 58.91 185. 0 3140 3630 0.858 0. 698 1€2-a
B-2-1 48. 51 141. 8 2928 0.794 0. 628 2-a
B-2-4 60. 22 222.2 3690 1. 008 0. 608 1&2~a
B-8-1 39. 54 1837. 0 8465 0. 941 0.472 2-b
c-1-1 89. 83 188.6 1552 . . * %
c-1-2 93. 50 192. 3 2057 0. 746 0. 784 1
C-1-4 113. 60 278.5 2450 0. 889 0. 766 2-b
c-2-1 81.02 179. 3 2218 0. 803 0. 695 2-b
c-2-2 83. 25 200. 3 2350 0. 858 0. 694 1
C-2-4 100. 87 257. 7 2550 0. 927 0. 697 1
c-8-1 72.51 137. 5 1896 * %
C-8-2 77. 48 175.0 2260 0. 820 0. 606 2-b
C-8-4 90. 24 220. 0 2488 2740 0. 885 0. 607 2-b
C-4-1 63. 05 140. 0 2220 0. 806 0. 543 2-u
C-4-2 65. 58 181. 5 2768 1. 004 0. 564 2-b
C-5-1 56. 81 184.9 2875 0. 862 0.481 2-b
C-6-1 107. 77 251. 0 2829 0. 845 0.766 | 2-b
C-7-1 98. 07 240.5 2452 0. 890 0. 671 2-b
C-8-1 86. 49 205.6 2377 0. 862 0. 607 2-b
D-1-1 63. 09 141.5 22438 0.814 0. 667 2-hb
D-1-2 65.97 172. 2 2610 0. 947 0. 688 2-b
D-1-38 71. 64 188. 5 2631 2760 0. 955 0. 652 1
D-2-1 56.88 132. 9 2359 0. 856 0.578 2-a
D-2-3 62, 77 175. 2 2791 1.018 0. 597 1
D-38-1 44. 08 114. 8 2606 0. 946 0. 457 2-b
A = Cross-Sectional Area Pmax = Maximum Load
O ax e Oy = Yield Stress
k = 4n? n = number of sub-panels

* %

These tests were terminated because of failure of the unloading edge supports.
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Failure Mode 1 Torsional Buckling of Failure Mode 2:a Qut-of-plane Deflection
Stiffenars due to Over-all Buckling towards the
Unstiffened Face of the Specimen.

Failure Mode 2:b Out-of-plane Deflection due to Over-all
Buckling towards the Stitfened Face of the Specimen

Photo. 4 Failue Modes
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Table 1

Optimum Stiffener Locations

{One Stiffener)

Condition ¢ 0.0] 0.2 0.5/ 0.75 1.0} 1.25 1.6 1.75 2.0
n;{ 0.5 - 0. 457 — | 0.882 - 0.272 - 0. 204
i
Kmin| 16.0 - | 21.61 — | 85.20 - | 72.78 - 129.4
n” 0.5] 0482 ] 0.459] 0. 428 | 0. 386 | 0.38301 0.275]0. 2385 | Q. 206
Exact
k 16.0( 18.25 | 21.81| 25.76 | 32. 94 | 45.81 | 65. 65| 89. 89 | 117 4
2 . * 0.5] 0. 475 0.451 0.425| 0.40 0. 35 0.80] 0 25 0.20
Approxi-
mate
ky 16.0 | 18.79 | 22. 12| 26.11 | 30. 88 | 41. 25| 56.57 | 80. 84 | 128.5
ka 16.0 | 17.78 | 20.53| 25.42 | 85.85 | 62. 16| 80.18|106.7 | 110.6
Table 2 Optimum Stiffener Locations (Two Stiffeners)
Condition ¢ 0.0} 025 0.5/ 0.75| 10| 1.25 1.5 1.75 2.0
n," 1,310 318 0.299|0.275]0.244 | 0.204| 0.169 | 0. 145 | 0. 127
N, * 2,8 10.650 | 0.627] 0.65692 | 0.685| 0.450] 0.874 | 0.821 ] 0. 281
Exact
k 36.0 | 41.11 | 48.10 ] 68.60 | 76.20 | 109. 8| 158.9 | 216.8| 282. 6
2 n, * 1,831 0.816 | 0.298( 0.28110.268] 0.228| 0.198|0.168| 0.128
N, * 2,8 10.668 | 0.627| 0.588 | 0.587 | 0.471] 0.406| 0. 840 0. 274
Approxi-
mate ky | 86.0|41.62 | 48.48| 56.81|66.11 | 89.08| 124. 6| 184. 5| 299. 5
kq 36.0 389 98 | 45.95| 62.45| 87. 84 | 115.5| 1652. 9| 208. 4| 275.0
L 36.0 | 41.76 | B0.70| 57.22176.94 | 131.6| 224. 9| 276.5{ 268.8
Table 3 Comparison of Width-Thickness Requirements between Equally and
Unequally Stiffened Plates
é | oo| o2 o0s5| 075| no| r2s| 15| 175 20
One Equal 80.0 81.8| 85.83| 9038 97. 0 105 115 127 140
Stiffener | Unequal 80.0 86.0| 93.8 103 114 184 157 187 229
Two Equal 120 122 124 128 133 189 146 154 168
Stiffeners| Unequal 120 128 138 150 163 190 225 278 846
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