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On the Study of the Compressive Ultimate Strength of
Plates with Initial Imperfections
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Dept. of Naval Architecture, Shipbuilding and Ocean Engineering
(Received September 30, 1985)

{Abstract)

Since plate members of deck play an important role in longitudinal strength of ship, it is

necessary to determine their compressive ultimate strength for optimal design.

In this paper, using the semi-analytical method,

elasto-plastic large deformation behavior of

real plates and those of equivalent plates to them are considered and from those results, design
formula for prediction of ultimate strength is suggested.
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Fig. 1. Layered plate and notation of
plastic zone through thickness.
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Table.

[Pure Car Carrier]

No. axbxt Wo,

Wo, Wo,

1 3440X780x 1] —0.5049E €¢1—0.2220E 00—90.1939E

2 3440 X780x11 —0.3811E 01
3 344078011 —0.4643E 01

0.7350E 00—0, 1948E
0,7018E 00—0. 1456E

t 3440x782x 11 —0.3425E 01—0. 1500E 01—0.2965E

5 3440780 <11 0,5125E 01
6 3440x78px 11 — B5647E 01
7 3440 780x 11 —0.2835E 01

0.5857E 00-—0.1832E
0.1325E 00—0.2187E
0, 1455E 01—0.8709E
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1. Initial deflection coefficient.

Wos Wo; Wos Wo, Wi Wo,,

01—0.698TE—01—0.5975E 00—0.1481E 00—0.4548E 00 0.3133E—01 0.3028E—01 0.2184E—01 0.8135E—02
01—0.7493E
01—0. 1474E

01
01
01
00

0.5245E
0.3175E
0. 1465E
0.3279E

3 3440X780x8 0.8047E 00--0.5076E 00 0,3720E—01—0.3083E
3 3440<780%8 0.2892E 00—0.1981E 00—0,1195E 01
10 3449 xX780X8 —0.1417E 00 0.7201E 00 0.4821E 00 0.1239E—01 0.2807E 00 0.7285E—-01 0.13584E 00 0.8615E—01 0.1202E 00 0.5901E—02—0, 1383E—01

11 3440x780X8 —0.4969E 00--0. 3383E 00

0.6213E

-01—0.7928E 00

0.7489E—D1—0.5474E 00 (.1158E 00—0.2970E—01 0.1276E—01—0.3043E—01

00—0. 1055E 01—0.7347E—01—0.3623E 00 0.1480E 00 0.1278E 00 0.5657E—01 0.8307E—01
00—0.9850E 00—0.3799E 00—0.3316E 00 (.1237E 00—0.1249E 00--0.2595E—01 0.5109E—02
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00—0.1201E 01
00 0.3494E 00
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00 0. 1437E 00—
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0.2085E 00—0.2698E 00 0.1137E 00-0.5883E—02 p.5074E—01—0.3123E—02
0.1940E 00 0.1542E 00 0.2722E—0! 0.1143E 00 0,7385E—01 O0.1084E 0D
0.8144E—01 0.5821E—01-—0.5786E—01—0.1068E 00 0.2037E—02 0.1438E—01
0. 3499E 00—0.8496E—01 0,2872E~01—0.6556E—~01 0.5908E—02—0.8046E~-01

0.3391E 00—0.1588E 00 0.1997E 00—0.2517E 00 0.1544E 00—0.3240E—01 0.3l42E—01—0.1195E 00 0.1850E—01

12 34407808 0.4804E 00 0.1023E 01—0.98I3E 00 0.2g91E 00—0.8622E 00 0,9981E—01—0.I564E 00 0.9668E—01 0.3196E--01 0.2331E—0f 0.7378E—0]
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2800 800X 15 ~—0.2668E 01 0.2861F 00—0.6864E 00 0.9671E—01—0.5336E 00—0.7607E—02—0.2338E 00 0.5835E—01—0. 1050E 00 0.4440E—01—0, 7302E—01

2800:X800X 15 —0,4535E 01--0.1825E 00—0.1419E 0t

0.3868E 00—0.6556E 00 0.1380E 00—0,3410E 00 0.4289E—01—0,1547E 00 0.919LE—31-=). 1334E 20
2800X 800X 15 —0.3955E 01—0.2182E 00—0.1204E 01—0.9199E--01—0.¢592E 00—0.2477E—01 0,2278E—01—0.8027E—0) 0.1374E 00 0.1630E—01 0.1527E—01
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Fig.2 Elasto-plastic large deformation behavior of thin plate. (»=3.560)
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Fig.3 Elasto-plastic large deformation behavior of thick plate. (7=1.948)
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Table. 2. Comparision of Ultimate Strength
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|

No. W/t Analylsm Eq. (,) ' Plates

2. 589,

P.C.C. 1 | 0.543| o0.6768 0.6712 —

21 } 0.0712  0.6726] 0.6658 —

3. # 1 0,098 0.6667 0.6578 —

4 »  0.0878 0.6680 0.6606 —

5 o~ | 0.0859 0.6687 0.6612 —

6/ » = 0.1092 0.6631 0.6540 —
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gl » o 0436= 0.5287' 0.5356 —

9| »  0.0180 0.5305 0.5300, —
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