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Elastic Analysis of Ship Bottom Structure Using Orthotropic Plate Theory

C.Y. Kim*, S.K. Kim**

Abstract

Ship bottom structure is idealized by an equivalent orthotropic plate upon which uniform late-

ral, uni-axial and bi-axial loads act. Solutions in the form of series representing deflections and

moments at the center are obtained in case of simply supported and fixed boundary conditions.

Variables in the solutions are reduced and grouped in nondimensional parameters. Stresses in the

members of actual plate-stiffener combination are calculated corresponding to moments obtained

above.

In this paper design curves of deflections and moments for two different sets of boundary con-

ditions are given, and they are compared with Schade’s design curves and Mansour’s design curves.

Some examples for application are given and compared with the results obtained by FEM

(SAPIV) in appendix.
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Model®} #5#:-e Table. M-13F 23, FFRERE
Table. M-2¢ #Zc}. (Fig. 11-2) Model II.

Table (III 1D Model ff‘r{

2l E] Model I | Model I
G/T 500 ¥+ 4,772 B+
B.(zJ7iin) 85% 95%
By 91% 10025
I 136, 692 int 78,515 int
1, 110,902 int 81,120 in*
D, 2,591 10 in%/in 1, 464 x 1010
D, 2. 774% 10" in%/in 1, 62210

1, 162 1, 322

0.94 0.815

N* 663,712 1b/in 448, 548
N,* 513,000 1b/in 270, 000
M 540, 000 ton-ft 395, 040
A 65, 300 in%-ft 44,143
T 32.9 ft 22.5 ft
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Table (II1-2) f& # & #®
P 23 Model 1 Model 1
Wy T
HH - Schade | Mansour { .58 SAPY Schade I Mansour ’ AR | SAPW
N, 0 29, 000 29, 000] 29, 000, 0 25, 000] 25,000, 25,000
N, 0 0 770 770 0 0 700 700
a 0. 0033 0. 0036 0. 0038 0. 0034 0. 0036! 0. 0037,
B 0. 0308 0. 0325 0.033 0.032 0. 0325 0.033
7 0. 0256 0.030 0. 031 0.030 0. 0305 0.031
B —0.083 —0.086 | —0.087 —0.078 —0.087 | —0.088
7} 0. 264 0.275 0.290 0. 306 0. 224 0. 241 0.248 | 0.261
o () 6, 050 6, 384 6, 482 6, 390 6, 989 7,097 7,207 7,110
ay 6, 652 7,795 8, 055 7, 980 6, 060 6, 294 6,397 6,310
a-(GEF) 17, 316 17,942 18,150 17, 900 14, 700 15, 288| 15,435 14,955
KEERBGTE #1048 925 19824 64



