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A Study on Mooring Limit Analysis of Large Ship
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Abstract

This study is aiming to find one of working conditions for loading and unloading a large ship at game
port. Firstly, for dynamic analysis of the moored ships, the motion characteristics of ship according to
loading condition are figured out. The motion characteristics of ship is related to environmental factors
such as current, wind, mooring line, fender and etc. As a result, it is ascertained through numerical
simulation using the AQUA MARINE developed by ANSYS INC. This study might contribute to make a
new method of mooring stability of target ship.
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[Fig. 1] Coordinate System for describing the

motion of Target Ship
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<Table 1> Principal Dimension of the Target ship
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<Table 2> Mooring rope of Target ship
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<Table 3> Principal dimension of bollard and QRH

Item Target ship Remarks
Type of rope Polypropylene
Diameter 100 [mm]
Minimum
Breaking 129.0 [ton]
Load(MBL)
Safety -~
Working 70.95 [ton] iu\/V L(;gfﬁ:xs
Load(SWL) >

Item Type of Load
mooring post
Mooring Dolphin No. 60ton-
1(M.D#1) QRH 3Hooks
Mooring Dolphin No. 60ton-
2(M.D#2) QRH 3Hooks
Bl\;zasi (E%I;T)n Bollard 50ton
Bgzas; (];OI;I:;)H Bollard 50ton
Working Platform Bollard 50ton
B Dolphi
1\;238; (BODI;;)H Bollard 50ton
];rzasz (g ‘;;‘;T)n Bollard 50ton
Mooring Dolphin No. 60ton-
3(M.D#3) QRH 3Hooks
Mooring Dolphin No. 60ton-
4(M.D#4) QRH 3Hooks
oh) WAl (Fender)
tidH el A dAw® WEA= CELL 1000H

o] AR89 om RH(High Reaction Force)2] #t
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<Table 4> Allowable condition of CELL 1000H
type fender
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<Table 5> Mooring arrangement of target ship

Item Line Anchor
Performance Reaction Energy 1
foree absorption Head Line 2 M.D#1
Rubber grade [ton] [ton-m] 3
Rated defection 52.5% Bow 1
Super high Reaction Breast Line M.D#2
2 1
Force(RE) 75 33 2
Super high Reaction 66.8 293 Spring Line 1 B.D#1
Force(RS) ' ’ Spring Line 2 B.D#4
High Reaction 3
57.9 25.4 i
Force(RH) Breast Line 4 M.D#3
Standard Reaction Stem 1
F RO 445 19.5
orce(R0) Stern Line 2 M.D#4
Low Reaction
. 15. 3
Force(RL) 356 36
Maximum deflection 55%
Super high Reaction
80.0 35.0
Force(RE)
Super high Reaction
FOI‘CE:(RS) 71.0 31.0 312°N(Wind, Current)
High Reaction \
Force(RH) 61.5 26.9 R 42°N(Wind)
Standard Reaction
Force(RO) 472 20.7
Low Reaction == 102" N(Wave)
. . 222°N(Wind)
Force(RL) 38.0 166 !
Tolerance : +10% Performance : £10% X
g N > 132°N(Wind, Current, Wave)
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<Table 6> Loading condition of target ship

gHAloll chet A7

<Table 7> Allowable wave height for safety of
loading and unloading ship

Load Case His Ty WD WN CD
(LO) [m] | [sec] | [°N] | [°N] | [°N] Ttem Surge Sway
[m] [m]
LCo1~04 0 | a7 312 Allowable ship motion 1.5 3.0
LCO5~08 132 , ship motion 0.3 0.1
162 H1/3
LC09~ 12 312 LOm | yoading safety | OK 0K
1.5 5.46 FL - :
LC13~16 132 His ship motion 0.7 0.1
1.5m :
LC17~20 312 loading safety O.K oK
1.0 | 473 312, H ship motion 0.6 0.1
LC21~24 o | 132 L ia
132 ’ AM - oading safety 0K 0K
LC25~28 132, 1 312 Lw —
15 546 222 Hys ship motion 0.9 0.4
LC29~32 132 1.5m loading safety oK OK
LC33~36 312 Allowable wave height for 15m
1.0 4.73 loading and unloading ship :
LC37~40 132
102
LC41~44 s | sae 312 <Table 8> Allowable wave height for safety of
LC45~ 48 ’ ’ 132 mooring system
WN 30.84m/s,
_ AL CV 0.26m/s
Im. 7E=|J_l|' Elcl J_'_x" Item [ton] His 1.5m
MF Safety
Ast 9w AElA el RAOS i [ton]
AEE BT FAFIAT # =RAE AW Head | 60 | 144 | OK
Bow
AV wEA Gl 4 9] RAOYHS: [Fig. 3] Breast 60 | 3L6 0K
BRI} 3t kiAol Fadt 2491 Surgeot FL Spring 50 389 0K
Swayell g RAOE AM7E 7h2h 009} 90°Y S‘emt 60 | 291 | OK
reas
7o 2 =2 7)8 ol71 9
g5l 7hg 2 wE melal Stern 60 | 106 | OK
ate] b dt AFAIARS kS HAED B Head 60 18.0 0K
AE <Table 7~8>° Q9Fsle] yepdit) 7] Bow 60 550 0K
. . Breast ’ ’
A F?(Full loading D1splacement)—?‘ e el e <y LW S;:;Sg 50 42 0K
eJw]ab, LW(Light Weight)= 7 ahill<F&-2 o] Stern
- - 60 40.9 0K
3}, B(Bollard)i= 357, F(Fender):= WA, Breast
AL(Allowable Load)2 3]23Fs, MF(Mooring Stern 60 148 OK
_ FL 61.5 49.8 0K
Force)Z AlFeklel A= 3-& Yepd) F W 215 579 OK
Allowable wave
height for loading and 1.5m
unloading ship
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Heave RAO(m/m) Surge RAO(m/m)

Pitch RAO(deg/m)
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[Fig. 3] RAO of target ship at Full-load displacement
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