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Design of quay mooring rope of Floating Dock against Typoon
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Abstract A floating dock is the main facility for launching ships. In the early 2000s, ship-launching
technology using floating docks was developed in Korea. Therefore, the opportunity to participate in
new construction projects without investment in dry docks has expanded. In this paper, a basic
calculation for the safe mooring of a floating dock was performed, and a mooring system was designed
based on this. This study was conducted considering the typhoon situation, which is the most serious
environmental requirements of Daebul Pier, a site to be installed and operated, for a floating dock. The
design load was calculated by wind load, tidal load, and wave-induced load in accordance with the
internationally accepted standards. After performing the initial arrangement of the mooring line of the
floating dock using the existing mooring facilities of Daebul Pier, the minimum breaking load for each
mooring line was calculated for the given load. Based on the calculation, the mooring arrangement was

modified to minimize the breaking load, and a final specification of each mooring line was selected.
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Fig. 1. Operating site

Fig. 2. Floating dock profile

Table 1. Principal particular

Length O.A.(Overall) 114.40 m
Length B.P.FBetween 10440 m
Perpendicular)

Breadth (outside) 34.00 m
Breadth (inside) 28.00 m
Depth (pontoon) 3.50 m
Depth (top deck) 13.50 m
Draft 3.00 m
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Table 2. Weather conditions 2.2 AA 5=
Item Value A7 8% APl Recommended Practice 2SK
Ordinary 16 m/sec Third Edition®] 7]%35}0] &35, 25515, &S &
Wind speed Load-out 10 m/sec A¥sto] AAkslETHG]
Emergency 5 mfses B A ()7 2ol A,
Wave height 20 m )
Normal 1.029 m/sec F' =G, Z(Cs ChA) I/;ﬂ ey
Current speed
Discharge 3.0 m/sec o714, F,: =515 (kgf),
Seafloor condition Mud Cw: 0.0625 kngGCQ/m4
C,: AL,

C,: =0l A%,
Ar A gEA(m?),
V. EZ& (m/sec)

w
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|7 e HO Table 3,49} 7o) olo] wle} AAtetglon, a4

] W 10m olAoAe] 187 BF B 55m/sS 15
@ ek

Table 3. Area and coefficients for longitudinal direction

Heigh
eight(m) CS Ch Al
over below
0.0 153 1.00 1.00 109.5
15.3 30.5 1.50 1.18 17.3
30.5 46.0 1.00 131 0.0
FS1 5 Table 4. Area and coefficients for transverse direction
Height(m)
yi Z C C 2
FB4 over below s h Al
‘s 0.0 153 1.00 1.00 1178.7
SRS — A 153 305 150 1.18 160.9
30.5 46.0 1.00 131 0.0
Fig. 3. Mooring arrangement
(a) Load-out (b) Ordinary (c) Emergency 2320 Al (2)9h o] AAtalch.
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Fig. 4. Wave drift force(bow seas)
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Fig. 5. Loading direction
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Table 5. Environmental forces(ton)

Direction(degree)
0 15 30 45 60 75 90
Wind 30 68 149 | 226 | 276 | 301 | 308
Current 7 6 6 5 3 1 0
Wave 10 9 8 7 4 1 0
Total 47 84 163 | 237 | 283 | 303 | 308
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Table 6. Tension in intact condition (ton)

Direction(Degree)
0 15 30 45 60 75 90
FS1 21 28 39 42 33 36 37
FS2 20 27 37 40 35 40 41
FS3 19 25 34 37 38 44 45
FS4 44 58 82 87 69 49 50
FS5 34 45 64 68 54 28 24
FB1 0 4 14 25 34 39 40

Line

FB2 0 5 14 26 35 40 42
FB3 0 5 15 28 39 45 46
FB4 0 6 19 35 48 55 56
FB5 0 3 9 16 23 26 20

=
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Table 7. Tension in FS1 line damaged condition (ton) WA= FB49} FS49) vl Fig. 637} Zo| A&
B Direction(Degree) 9] o7t dojd &= JI&E QhEo] 14t == H]EJ 9
o 15 [ 30 | 45 | 60 | 75 | 90 A2 s dog &1 ol=stgtt
FS1 - - - - - - -
FS2 23 31 43 46 38 44 45
F3 | 21 28 | 40 | 42 | 42 | 48 50
Fs4 | 50 | 67 94 | 100 | 80 54 | 56
FS5 | 40 52 | 73 78 | 62 33 26 Fst o
FB1 0 5 15 28 | 38 | 43 | 45 F3 -
FB2 | 0 5 15 29 39 | 45 46 N .
FB3 | 0 6 17 [ 32 | 43 49 | 51 o %
FB4 0 7 21 39 53 61 62 FS5
FB5 0 3 10 18 25 28 29 FBS
Sea 1 b P Y Y
0lo]o] gt BRI/} EAFEE A00] AL mE o 7}7] Fig. 6. Modified mooring arrangement
olgg, d 71x] Ffol tof 4 M ;e & &
o v S5 = HAY A= vjx] o] )] ciA] AXE 2= 20y o
A 2uo] Ael: Aol Adke A A AT AN e oA At 2 = v
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Table 83} Ztt.

Table 8. Maximum tension in damaged condition (ton)

B AiAE FS4ot FB4] }E 8747} Table
oo Bl3) 15% AATE BHIE 2= 9t

Line Direction(Degree) Table 1 . o .
0 15 30 45 50 73 % able 10. Required minimum tensions
FS1 32 43 60 64 51 42 43
S T 0 T O e | mLToEz T T TS
FS3 28 38 53 56 45 50 52
FS4 65 85 119 127 101 56 58 Tension
FS5 53 69 97 104 | 82 44 27 (ton) % 9 % 154 145
FB1 0 5 16 29 40 45 46
FB2 0 5 16 30 41 47 48
FB3 | 0 6 | 18 [ 3 | 45 | 51 | 53 Table 109] AHE W5sl= 2T AYE AR 2=
FB4 0 7 22 40 55 63 65
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Table 9. Required minimum tensions

. FBL. | FB2 | FB3, | FB4 | FB>,

FS1 Fs2 | FS3 Fs4 | FS5

Tension 91 87 2 182 148
(ton)
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Table 11. Mooring rope specification

. ) Breaking
. Diameter Weight
Line (mm) (Kg/100m) Load
(ton)
FB1, FB2, FB3,
FS1, FS2, FS3 34 62.5 96.0
e el 46 1110 1650
3. 88
E AFgAHE= HAA 5F 4,000 Tond S2HEIE
o, GxEel 29 Ao|EQl thEEol B 8
A ZF 7 AZsE Asol iE AR vk AF A

AR SIS AT A5 2] e e 7
£ AR o2 BT & ARS F 10719 A =x
43 ¢4 melshgt



AR &85 =5 4] A21d A9E, 2020

API Recommended Practice 2SK Third Edition
of we} AR w0 Aol Ao} s BRE St
347 ekl Bt 2ekE, ol oat Ee 7
sto] A7 sk5-2 Alktstsict. A4 st At 23 oY
% vhgol oJgt sh5o] AuiAolH, sl5o] A-gsh= W
o] X7} Ei= A5 oA Higo] A&sk= BTt
M E e B
A st5el =t AR A
= AEshe B R4S mESHRe,
TFEA A4S o]-gsto] sh50] Wik 2L
o wte} AR 2o WAsh= FES AL
At A2 RE AT 210 Wk o7t 4zt
Snel WSk 34 24 % 953 32 24
SIS}, 1% olgstol 1aA AR v
A 7&'13-_ QTHE 15% = H2AT= 2

S AR 29 748

FF 2 =20 AnE viges A4 JEHS’Jr AR

Aol AR 2ng A &8 Te4e Tt
o FHog AR 2HO| A4S & 5_ T AF AA
Hs 15T Aol
References
[11 K. Y. Yoon, “Innovation of Hyundai Heavy

Industry-On-Ground-Built”, Innovation studies, Vol.1,

No.1, pp.15-33, Dec. 2006.

J.W. Cho, SW. Yun, BJ. Kim, J.W. Choi, B.K Kim, S.H.
Yang, “Quayside Mooring System Design of Prelude
FLNG for Extreme Environmental Condition”, Journal
of Ocean Engineering and Technology, Vol.32, No.1,
pp.21-27, February 2018.

DOI: https://doi.org/10.26748/KSOE.2018.2.32.1.021

T.M. Oh, D.J. Yum, “Quay Mooring Analysis”, Journal
of the Society of Naval Architects of Korea, Vol.27,
No.3, pp.47-56, September 1990

KR, “Standards for Floating Structure”,
Resister, pp. 7-13, 2010

(2]

(3]

(4]

Korean

[5] KR, “KR-Rules & Guidance”,

123-126, 2010

API, “Design and Analysis of Stationkeeping Systems
for Floating Structures”, American Petroleum Institute,
pp. 17-24, 2005

Korean Resister, pp.

(el

574

2 & A(Ho-Kyeong Kim) (Haie
+ 19964 29 Mgt ity

g A FESEHZ D
200241 8¢ : Al&istu Fatty
g 2AFNGF S EsAD
20034 8¥ ~ 20154 3¥: STX
Y 7EATA

20169 39 ~ @A Exoistw
ZAEFTE B

.

@8
ARAES, A Az 7



