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Abstract : Four accidents occurred between 2020 and 2022 after car ferries built according to a coastal passenger ship modernization plan collided
with other ships or came into contact with the dock when entering Jeju Port. Accidents primarily occurred owing to careless ship handling and drift by
wind during ship handled by herself using bow and stern thrusters without tugboats. Accordingly, in this study, we analyzed the collision accident
focusing on car ferry H and the critical wind speed at which the ship cannot be controlled using its own power, tugboat operation plan in increasing
wind speed were proposed based on the power required for the ship to berth parallel to the pier without a tugboat considering the external force and
moment generated while the ship is berthing. A analysis of the critical wind speed of car ferry H by relative wind direction when using tugboats or not
according to the loading status and the berthing speed, showed that one tugboat should be used at the stern when the lateral wind speed is over 10 m/s

and two tugboats should be used when the lateral wind speed is over 14m/s berthing at Jeju port.
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Table 1. General particulars of car ferry H
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Fig. 2. Berthing track of car ferry H at Jeju port.
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Fig. 3. Resultant wind pressure coefficient.
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Fig. 4. Lateral Current Force Coefficient(loaded tanker).
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Table 2. Input data
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LOA(m) 160
LBP(m) 148
Breadth(m) 24.8
Draft(m) 5.329 5.8
Gy 0.5641 0.5848
Transverse projected area(m’) 557.3 545.6
Lateral projected area(m’) 3030.6 2957.8
Water depth(m) 8
Current speed(knot) 0.1
Relative current angle(degree) 225
Berthing speed(cny/s) 10, 15
Air density(kg-sec’/m”) 0.125
Water density(kg-sec’/m®) 104.6
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Table 3. Main engine power at Constant mode
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Fig. 7. Critical wind speed for berthing using tug boats.
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