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Abstract: With the rapid development of global trade, the innovation of ship design and construction technology in the shipping
industry has been promoted. So that many countries have built more large-scale offshore facilities and ships for resource
development and the development of marine economy, but it has also produced a lot of safety problems, mainly because of the
overload of the ship on the dock platform when berthing is particularly prominent, which can lead to the damage of the dock platform
and the serious deformation of the ship in serious cases. It is particularly important to study the extreme load of the dock platform
under the mooring condition of the ship. Two COSCO Shengshi ro-ro ships during transshipment operations are investigated in this
study, with one vessel moored alongside the dock while the other simultaneously berths at varying speeds. By establishing numerical
models of the ship, fender balls and the dock platform, and accounting for complex environmental loads from wind, waves, and
currents, the prediction method of the extreme load of the dock platform under the berthing and mooring condition of the ship is
established based on the ANSYS dual module AQWA and LS-DYNA. This method provides reasonable and safe opinions for the
ship to berth the dock platform. It is beneficial to reduce the overload of the terminal platform and improve the safety threshold.
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Fig.1 Numerical calculation model
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Fig.2 Mesh subdivision
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Fig.3 COSCO Shengshi ro-ro ship
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Table 1 Basic parameters of COSCO Shengshi ro-ro ship
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Fig.4 Working condition diagram
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Fig.5 The relationship between flow velocity, wave height,
berthing speed and extreme load on the platform is shown
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Table 2 Details of working conditions

T AT/ (m/s) 0/(°) Wid/kn I E/m
1 0.5 15, 30, 45, 60 120. 135. 150 #1165 3 2.50
2 0.5 30 1. 2. 3714 2.50
3 0.5 30 3 1.25. 1.50. 2.00 F12.50
4 0.3. 0.4, 0.5F10.6 30 3 2.50
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Table 3 Numerical calculation results of condition 1

0/(°) 15 30 45 60 75 90 105 120 135 150 165
WAEH /KN 10182 10721 11192 12260 20649 27058 13945 11701 11192 10231 10006

+=4 T2, T3, TRABETES

Table 4 Numerical calculation results of condition 2, condition 3 and condition 4

His  Uid/kn WAB AT /KN P/m WA AT /KN T/ (m/s) HAB B A /KN
O] 1 7732 1.25 10 525 0.3 8673
@ 2 8 683 1.50 10 506 0.4 9878
® 3 10 721 2.00 10 564 0.5 10 721
@ 4 13534 2.50 10 721 0.6 11437
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Table 5 Numerical calculation results of extreme load on the platform (kN)

HI#E/(m/s)  0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
0.3 5586 6076 6693 7507 9320 15043 20021 10123 7987 7183 6566 5860 5586
0.4 6791 7281 7899 8712 10525 16248 21227 11329 9192 8389 7771 7066 6791
0.5 7634 8124 8742 9555 11368 17091 22070 12172 10035 9232 8614 7909 7634
0.6 8350 8840 9457 10270 12083 17807 22785 12887 10751 9947 9330 8624 8350

K6 XUIRAA N 90T, HRAR Bdar il F i A2 (L1 1t
Fig.6 Wind wave 90°, extreme load with the change of mooring
speed diagram

K7 JHE Y 0.6 m/s I, AR AR 3 E XUR A 224k
Fig.7 The mooring speed 0.6 m/s, variation diagram of extreme
load with wind and wave angle
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Fig.8 Envelope diagram of extreme load on platform
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