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Abstract

The objective of this paper is to calculate the fatigue strength for upper deck hatch
corner insert plate of large container carriers without wave load analysis and global finite
element analysis at the initial design stage. Wave load analysis and global F.E. analysis for
three container carriers have been performed by GL{Germanischer Lloyd) procedure to
propose the equation for hatch corner stress range which is the important factor in fatigue
strength calculation. Considering the restraining effect of butkhead, three types of equation,
that is, single tight bulkhead, double tight bulkhead and support bulkhead have been’
proposed. Using the proposed equations, a simplified fatigue analysis based on GL rules

. has been performed for two container carriers of which fatigue strength analysis was
carried out by GL. From the comparison between fatigue strength result of using the
proposed equations and that of GL, it has been found that proposed stress range
equations are useful for scantling of upper deck hatch corner insert plates for over 8,000
TEU class container carriers.

% Keywords: Large container carrier(CH&Z 810/l 28Hd), Upper deck hatch corner insert plate
(At @ SHXI2H 2ZE), Germanischer lloyd(S2&2), Torsional moment(HIEEZHUE),
Simplified fatigue analysis(2t2 3= U284 4)
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Table 1 Principal dimension of the present
container ship models

e | B D | Towm
T I S I S
#1 8,200 319.0 42.8 24.5 14.5
#2 9,100 333.4 42.8 27.2 14.5
#3 8,100 321.0 45.6 24.6 14.5
#4 7,800 319.0 42.8 24.6 145
#5 9,400 333.4 42.8 27.3 145
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Wave-induced Torsional Moment Curve e
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Fig. 2 Wave-induced torsional moment curves
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Table 2 Fatigue strength analysis exampie for
insert plate b
Dist. Dimension Fatigue Input Data Max. Stress Range 100 |[—— -—— J— - — ——
From (DSR=Detait Cat.) {Max Hogging) Usage . 0.80 ] ’, M -‘
AP. R ta Rent DSR FE-Calc. Allow. factor ‘gnsu - n— ] |
L | lom) | [mm) | Vs | NAl | N | IN/m) gow e a1 L
0406 | 500 | 74 390 140 107 620 066 020 H H -
0446 | 500 | 74 390 140 312 592 053 0.00 AL " LI 4l
003 041 016 026 035 040 048 053 061 066 074 079
0452 | 500 | 74 390 140 514 654 0.79 i)
oaoz | 200 | 70 | a0 | w0 | 3s o1t 059 Fig. 6 Usage factor distribution for #2
0498 | 500 | 74 390 140 458 653 0.70 container carrier
0538 | 500 | 74 390 140 445 763 058 =
0544 | 500 | 74 390 140 607 689 088 120 .
0.584 | 500 74 390 140 523 722 0.72 100 I A |
0590 | 500 | 74 390 140 546 731 075 0m |
0630 | s00 | 74 390 140 569 734 0.78 ;% 08 1 1
0636 | 500 | 74 390 140 758 740 1.02 3§ 0t - UL |
0676 | 500 | 72 355 140 673 716 0.94 o Mln. ﬂ 1
0.681 500 72 355 140 655 726 0.90 000 [I |] X
0722 | 500 | 64 355 140 646 714 091 L b e o 0@ 0w Diﬁu o5t 0% o8 o 0w J
0727 | 500 | 64 | 355 140 817 743 L10 Fig. 7 Usage factor distribution for #3
0.768 | 500 56 355 140 743 725 1.02 container carrier
0773 | 500 | 56 355 140 540 751 0.72
SHXIZHSE Fig. 8 It 201 10 S26tH =2
R @ corner radius, t, : plate thickness as built, Ry @ nominal yield point, —’3%6"}” EIEE“ %E}J_G‘ ez /.Z'_’—JF#:’— §|‘§§9—| é‘;
DSR : detail category, FE-Calc.(= Ac): stress range from FE analysis, j\j"r.i!’ 6H ilil:l—‘?’— E%@?-l %Q‘E‘EE Fig. 9 9|‘
Allow.(= Ao, ): allowable stress range, Usage factor : FE=Calc / Allow. DEFU' Fig 9% QHJEE Fig 10 01”\" LIEFS Bt
o 20| #NZESUHEN HFi= LC102 2 &
N EXAUAE 18 240 S22 09! B0 Fig.
12 11 I Fig. 12 OIA 2L 20] =XZ82UE, +H
10 - - | i | =8P E 9 HISEIZUEI LEE JISAEH
Rl {combined load case)@! LC120 2t LC124 2 &t
£ o EXAMMNE 1 B 2240 S BV 10 @
: 49 23 HBL B2 2 & Y=O 0l +F
020 SERUE, HZERNE g HISEZMHED:
o0 . Lt SIEAENME a=tel Zo| 2HEe S
A OIZ kXD GHX U SAS =HII0 B
Fig. 5 Usage factor distribution for #1 HOF AD, e SE2E L L2400 s #
container carrier SSUNMK DAZIO0St Bl Xg L&
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Fig. 9 Stress distribution of insert plate
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Fig. 13 Stress range distribution for insert
plate of #1~#3 container carriers
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={4.444(x/ L)’ +6.2(x/1)~1359}-10° [N'mm®]  (3)
- 0IF YA SHH (stress range of
double tight bulkhead, Ac,) :
Ao, = {5.679(x/ L)* +8.322(x/ L)~ 2.231}-10° [N'mm’]  (4)
- XX HHol SHYP (stress range of
support bulkhead, Ac;) : '

o, ={1.015(x/L)=0.03}-10° [N/mm?] (5)
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