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Abstract : Although the Korea shipbuilding industry has recently been receiving most of the orders for ships in the world, production processes are
being disrupted due to a shortage of manpower at the production site. This is because the workers quit the shipyard as both work and wages were
reduced due to the long slump in the shipbuilding industry. The main reason for the increase in orders was the large-scale orders for Qatar LNG
carriers, and the situation in which the technical specifications required for ships are becoming more complex is also working to an advantage. Because
the contract delivery time is of utmost importance for ships, the dock launch plan is the most important management item among the shipyard’s major
processes. The structure to be built in the dock may be a hull that has left the design work or a finished vessel, and in some cases, it is often at the
level of some blocks of the hull. When launching, the hull is affected by the hogging or sagging moment due to the fluid force, and securing the safety
of the structural strength of the block connection is of utmost importance. In a normal process, the connecting member launches after welding has been
completed, but in actual shipbuilders, quick decision-making is needed on the conditions for securing structural safety to comply with the docking
schedule. In this study, a detailed analysis method and applicability using a bending stress evaluation method and finite element analysis modelling were
analyzed to rationally judge the above-mentioned problems from an engineering point of view. The main contents mentioned in the thesis can be used as

good examples when conducting similar structural strength evaluations in the future.
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Table 1. Main dimensions of the 174K LNG carrier model

Component Dimension
Length O.A. 290m
Length B.P. 284.5m
BREADTH (MOULDED) 45.8m
DEPTH (MOULDED) 26.2m
Des(;/lg‘é)&RDAggHT 11.6m

Summer Load DRAUGHT

(MOULDED) 12.0m
Seanting DRAUGHT 125m
Block coefficient 0.774
Max. service speed 21knots
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Yozt Fast ok Aol AFEE 174K LNG(Liquefied
Natural Gas) =/bd9] 8 A9 2 AW X =5 Table 17}
Fig. 20 YeRdlar dct Auke o] wego g F 4719] 3}
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utel Sk, 57 (Hogging)t A7 (Sagging)d Bl = 274
o vt o] o w FHu p-e) Joli dF FUo
2 EAE & glon, o FHL olgsel, Auy FHe
WEA H
Table 2. Bending moment and shear force by ship length
Length-X (m) FR.No BM(t - m) Shear (t)
56.10 70.04 209,495 7,171
106.725 83.28 418,949 683
134,900 90.66 381,938 -3,281
156,790 96.28 277,324 -6,117
206,855 109.30 61,587 -2,510
223,185 114.09 31,232 -1,230
243,480 120.14 19,421 -179
257,860 138.50 12,583 -667

where, BM is bending moment, Shear is shear force



2.3 HHA+E 0|88 ZE ZE 157|' Table 3. Sectional structure data at frame number 70
H Al 9=(Section Modulus, Z)= =41 ol tfdk v o]z} C t o
RHES G sbg oA B4 AR ke g i =
olt}, WA ASE W] @3 7w 3 Hrbsled da] Abe total cross section 13.743m’
a1 9lom, A Zo] ZHETE AT A% o] HhY moment of inertia-Y 1671.630m"
o Aede dEstaa vk neutral axis 16.283m
distance from N.A to deck 19.132m
m=Motal / (Operm. % 1000 2.1
Zperm Mot /(0 ) D figtance from NA to bottom 16.283m
. 3
where, My 1is still water bending moment + wave bending section modulus at bottom 102.659m
moment (kN * m), Zpem is permissible section modulus (m’) section modulus at deck 87.375m’

EFTETE TFH(CSRH, 20210 A= £ 7159} ol
ob= VoA MASE F 20 O 3§ S AEL A | L orTas|
7.

=
2t 2o, Ao ALgg Aube AeAZFMild Steel,
| Input-Compartment |

O

235MPa)2 AF&317]o 38 582 105MPao]t. i
| Input-SWBM
Operm:105 / k (22) ¢Slill Water Bending Moment
y | Midship scantling |
where, k is material factor, specified minimum yield stress of 3
Z Allowable

235MPa is 1.00, 315MPa is 0.78 and 355MPa is 0.72.
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! Fig. 4. Flow chart about midship scantling calculation.
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Fig. 3 Welding members contour at frame 70 section.
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- 1270 -



A &5 g Al

e

a3

B
B

2000.0 7 =FE Model

1800.0 - —T&s

1600.0 - \ M""“-,..\

1400.0 A

‘Weight (ton/5m)
o ® o I
s 883838
o o o o

400.0 -
200.0 A

0.0

Distance from A.P. (m)

Fig. 6. A comparison of weight distribution between FE-model
and T&S (Trim and Stability) information.
Hupel 928 @ S AAE AF) AR v
Al4tE T&S(Trim and Stability, here after T&S)9} -3 @l
M TE FHEEE HaLsof &, 1 AI}E Fig 63
Table 40 YeEf 1 Qo). dutd oz Ad Rds]e) w4
< WFE] 1% ke e = AEstal gl
HlaL A v H o] 0.3%EA A A 02 A3}
S grsta ok Aduke] o] gk

= Z}o] ]'002°/i pdy ARyl SR
o

kv

_

Mo 2 d

i ofN i

Table 4. A comparison of displacement and LCG as comparing
T&S and FE-model

Component T&S (A) FE-model (B) ]3)//3
Displacement | 5, 1) 6 52,299.9 100.3
(ton)
LCG(m) 142.92 142.89 99.98
where, LCG is longitudinal center of gravity, T&S is trim and
stability
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Fig. 7. Whole ship FE-model and detailed view.
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Fig. 8. Boundary condition of the whole ship analysis.

(a) elevation view

(b) section view

Fig. 9. Loading condition under static pressure.
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Welding line

(a) welding section at FR.102
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(b) welding section at FR.102

Fig. 10. Sectional model and welding line application at FR.102.
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Fig. 11. A comparison of von-Mises stress according to evaluation
method.

olt}, 31§ &8 A HHAA = 5ol AAHHE F2E
= B4 AEs stnE, I U2 BAEH etk

Deformed shape and displacement plot (Unit ; mm) 1352.83
1210.38
1067.93
8925.48
783.03
= 640.58
; a8 Bl 408.13
355.68

213.23

7077
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Fig. 12. Global deformation and displacement under floating

NODE 781,468

TRANS : X=-35.04 Y=0.00 Z=1352.83
ROTAT : X=-0.01 ¥=0.00 Z=-0.00
DISP : 1352.83 mm

condition.
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