FOF B 19727F 3R

hiEHCl Web Frame 04 M2 BHS %

=

ﬂg*

On the Stress Distribution in a Web Frame of Tanker

S. J. Yim*

Abstract

Recently, the matrix method has become almost universal tool to solve various engineering

problems in conjunction with the rapid development of high speed electronic computers. The

method also has been introduced to shipstructure analysis in past few years.

This paper treats a method to obtain an approximate solution for stress distribution in a web

frame of oil tankers. The method is designed to use relatively small computer. The procedure

consists of two steps. In the first step, the web frame is idealized to a plane frame of slender

members as shown in Fig. 2. Then, the plane framc is analyzed with a matrix method to de-

termine forces and moments in each member. In the second step, the original shape of the web

frame is restored and any portion of the frame, in which the stress distribution is desired, is

isolated as shown in Fig. 3. Then, again, a finite element method is used to determine the

stress distribution in the isolated portion.

In this work, IBM 1130 computer in the computation center, SNU has been used. A numerical

example with scantlings of an actual ship is worked out to prove the validity of this method.
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Table 1. Member Forces under 4 Loadmg Conditions

PN Sl B

(unit: Foxces in kg, Moments in kg-cm)

Loading 1 ’ Loading 2
Member ‘ Joint AxiarI Force l SheariF_orce ! ﬁ?{ggﬁ f :Axial Force i SheAaiiForce ’ E,f;ig}i*
. 1 [ 8,680 113,000, 29,330,000,  —34,610 ~13, 240) —7,100,000
2 j -8, 680! — 102 700 6 904 000‘ 34 6101 23, 490J‘ 928 700
R R e o Rt e _

2 2 ‘[ -2, 729]‘ 6 531' —2, 068 000‘ 29,740 —75, 800‘ —8 192 000
3 2, 729‘ 7, 316] 1,890, OOOI —29,740 —36 570 —713, 300

3 2 96, 190 —11,410 —4,836, 000 52,310 64, 350' 7,263,000
4 —96, 190 11,410 384, 900' ~—52,310 IG 9’70J 214,000

4 3 -7, 314; 2, 729\ —1, 890, 000, 36, 5701 —29, 740' 713,000
5 7, 314{ 10, 580i 450, 500, — 36, 570‘ —38, 270! 2,803,000

s | 4 —2,854 19,200 2,381,000 44,050 ~7,930/ —1,705,000
5 2,854 —10, 290J 2,291, OOOL —44,050 7, 930J -1,895,000

6 4 85,900 —14,270 -—2,766, 000’ 60, 240 27,090 1,491,000
7 —85, 900 14,270 —2, 799, 000‘ —60, 240 20 2,025,000

7 5 2, 975 -7, 725 -2, 741 000 28, 640i| -5, 785‘ —908, 000
8 —2,975 21, 160‘ —3,219, 000( --28, 640“ -7, 883, 2,752,000

8 6 —35,430! 0 —2,124,000 7,863 0| —2,981,000
| 7 ; 35, 430’ 37,800 —4,227, OOOJ -7,863 37, 800, —3,370,000
9 7| —21,160 48, 100‘ 7,025,000 7,883 22,440 1,345,000
8 21, 160 2 9741 3,219, 000; —7 883] 28, 640 —2,752, 000

Loadmg 3 | Loadxng 4

I,VETber ‘ Joint | Axial Force | Shear Force ‘ - ﬁigg?ﬁ Ax1al 7Forcn J S hear AForce { 11\3/163;;121115*
1 1 79, 590“ 19, 560: 14, 330, 000 36, 300 — 106, 600[ -21, 100,000
2 —79,590 —102, 700\l 6,212,000 —36, 300{ 23, 490! 937, 200
P 2 9,694 20, 920i 2,573,000 42,160 —61,400] —3,551,000
3 —9, 694 —~7,078 3,783,000 —42,160 —5b0, 960 1,180, 000
s |2 81,800  —69,900 8,785,000 37,900 5,864 3,314,000
‘ 4 —81, 800] —11, 420] —856, 400 —37, 900| —b,864f —1,027, 000
4 3 7,078 -9, 695} —3,783,000 50, 960 -—42,160! —1, 180,000
5 —-7,078 23, 000{ —2,501, 000 —50, 960‘ —25, 840 —148, 400
5 4 —30,830 7,314% 1,637,000 16,070 —10,910| —2,449,000
| 5 30, 830 —7,314 1,684, 000 —16,070 10,910 —2,502, 000
6 4 74, 480 —19,4200  —780,300 48,820 21,9400 3,477,000
7 i —74, 480 -7, 688i 254, 900 — 48,820 —21 940 5,079, 000
- 7 5 14,390} 7,830‘2 817, 100 40, 050 g, 710 2, 650,000
8 —14, 39011 5, 606“ —710, 1001 —40, 050 —23, 440} 5,261,000
6 2,082 0‘ —1,745, 000 45, 380( 0 —2,602,000
8 7 —2,082 37, 800 —4,605, 000 —45, 380‘ 37 800 —3, 748, 000
7 —5, 6061 36, 680 4,350, 000 23, 4402 11, 020 —1,330,000
9 8 5, GOGi 14, 390‘ 710, 100 —23, 440i 40, 0501 —5, 261,000
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