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Abstract : The increase of risk in port due to the increase in ship size and sea level rises, the standard crown height will increase. In this study,
cruise and container ships will need to raise their crown height due to the projected wind pressure areas becoming larger due to the ships' size
increase. The mooring assessment was evaluated with the rise of the crown height. The cruise ship of GT 100,000 tons exceeded the permissible
breaking force of the mooring line under the crown height conditions of wind speed of 30 kts when the wind direction was 45° to the direction of the
bow. Also, the elevation angle of the pier and mooring line was analyzed and exceeded the crown height, and it was determined that it is necessary
to adjust the crown height. Container ships of DWT 100,000 tons were analyzed to exceed the limit of sway motion at the crown height and it was

determined that they need to be adjusted to the minimum crown height standard.
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Fig. 1. Sea level rise in domestic major port (1989 ~2016).
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Table 1. Standard crown heights of wharves

Classification 3I)ircrilalorralllllgoie le;l;id?}:alrlag.ggm
Wharf for large vessels AHHW + AHHW +
(water depth of 4.5 or more) (0.5~1.5m) (1.0~2.0m)
Wharf for small vessels AHHW + AHHW +
(water depth of less than 4.5) (0.3~1.0m) (0.5~1.5m)
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Table 2. Specifications of each vessel

Category A B
Ship’s Type Cruise Container Ship
LOA(m) 324.0 350.0
LBP(m) 281.0 335.0
Breadth(m) 323 43.0
Depth(m) 30.0 25.0
Mean draft(m) 8.0 8.0
Above Water | Transverse 11,039 6,964
Projected
Areas(1r?) Lateral 1,257 1,557
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Table 3. Specifications of mooring condition

Category A B
Length of Pier(m) 370 400
Head | L1, L2, L3, L4 | LI, L2, L3, L4
Fore | Breast L5, L6 -
Spring L7, L8 L5, L6
Line Spring L9, L10 L7, L8
Aft | Breast L11, L12 -
Stern | LI13, L14, LI15, L16 | L9, L10, L11, LI2
Type / Dia. | Polyester / 80mm Nylon / 80mm
S.W.L(t) 4.0 495
Fore B1, B2, B3 B1, B2
Bollard Aft B4, B3, B6 B3, B4
Max. Load(t) 150 150
Type Cell1400Hx1600d | Cell1400Hx1600d
Fender
Interval(m) 20 20
GT 100,000ton Cruise Ship
WD3 = WD1 WD2
%655&%? '; 53,82 81
L16% ).JH

DWT 100,000ton Container Ship

WD2

’wns ~~ WD1
N7 M
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Fig. 2. Mooring Arrangement of each vessel.
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Fig. 3. Evaluation of mooring line tension by crown height (WD1).
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Fig. 4. Evaluation of mooring line tension by crown height (WD2).
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Table 4. Bollard force by crown height

Wind | Crown
Load | Height Bl B2 B3 B4 B5 B6
H, 190.8 | 141.2 | 93.4 | 59.9 | 186.5 | 206.7
A0kts H, 180.9 | 139.7 | 91.8 | 55.5 | 1853 | 193.8
H, 170.7 | 138.4 | 90.5 | 51.2 | 183.0 | 180.3
H, 161.1 | 136.5 | 88.8 | 46.6 | 181.8 | 167.4
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Fig. 6. Evaluation of mooring line tension by crown height (WD1).
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Fig. 7. Evaluation of mooring line tension by crown height (WD2).
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Table 5. Recommended motion criteria for safe working conditions

Ship | Loading | Surge | Sway | Heave | Yaw | Pitch | Roll
Type | Condition | m) | m | m | O | O | O
Con- o

tainer . fégieﬁc 2.0 12 1.2 1.5 2 6

Ship Y
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