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Note

This marine safety investigation report aims to identify the cause of the marine accident and 

prevent similar marine accidents or incidents in the future under Article 18.3 of the Act on the 

Investigation of and Inquiry into Marine Accidents. It is therefore advised that this report not be 

used for assigning blame or determining liability.

This report quotes the names of the relevant acts and agencies that were in place at the time of 

writing.
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2. Factual Information
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1) Dates of Arrival at Busan New Port: 22 Jan. 2018; 2 Apr. 2018; 6 Dec. 2019; and 10 Mar. 2020



2. Factual Information
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2) Certificates of Cargo Ship Safety Construction (SC), Cargo Ship Safety Equipment (SE), Cargo Ship Safety Radio (SR), International Load 
Line (ILL), and International Oil Pollution Prevention (IOPP).

3) SOLAS (International Convention for the Safety Of Life At Sea)

4) Milano Bridge deviated from the shipping routes set in the passage plan, and it was reported to the master 
but not recorded in the logbook.
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5) 142.2 meters from bow to bridge; 223.7 meters from bridge to stern



2. Factual Information
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6) Manufacturer: Japan Radio Co., Ltd. (JRC), Model: JCY-1900
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7) The arrangements of navigational officers were changeable depending on the conditions of each vessel and company, and the 
navigational officer, assigned to the bridge, is generally in charge of controlling the main engine telegraph.



2. Factual Information
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㎡

8) 6 solid blades (N-Al-Br) x 1, nominal dia-9900mm; pitch-10319.7mm (mean effective pitch)

9) The area ratio of the rudder is the calculated value of “A / (Lpp×ds)”.
A: rudder area; Lpp: ship length between perpendiculars; and ds: average load line draught



2. Factual Information
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10)This picture of the propeller conditions of Milano Bridge was taken right after the accident. The 
conditions are presumed to be the same as the ones at the time of the accident.

11)Under SOLAS Regulation II-1/29, the main steering gear must be capable of putting the rudder over 
from 35 degrees on one side to 30 degrees on the other side with the ship in no more than 28 seconds at 
maximum ahead service speed. It was proven that Milano Bridge took 26 seconds to put the rudder over 
during the steering test.
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2. Factual Information
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2. Factual Information
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12) To (“Earth”) Islet, with an elevation of 31 meters and an area of 22,400 , was deserted. In July 2017, the Busan Regional Office of ㎡
Oceans and Fisheries initiated the islet removal operation with a budget of KRW 31.5 million to enhance navigation safety for 
super-large vessels, the traffic of which had increased since the opening of Busan New Port. At the time of the accident, the final 
work to secure the water level was left after about 2.24 million of rock and sand had been removed. In May 2020, the construction ㎥ 
was completed, and now the water depth of the area is 18 meters.



Marine Safety Investigation Report on M/V MILANO BRIDGE - Contact with gantry cranes -

20︱



2. Factual Information
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13) It means the distance from the quay line to the rail track near the sea, as prescribed in Article 1.4 Definition of the Design Standard for 
Ports and Fishery Harbors (KDS 64 60 10). 
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2. Factual Information
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14) If necessary, other tugs for ports of Busan (Busan North Port, etc.) are sent to Busan New Port.

15) Regulations on the use of Tugboats in Busan Port (Notified by the Busan Regional Office of Oceans and Fisheries, No. 2019-241, 30 
Sep. 2019)



2. Factual Information
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16) No. of times piloting vessels with a gross tonnage of 150,000 tons or over: 21 in 2017, 29 in 2018, 21 in 2019, and 6 till Apr. 2020
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2. Factual Information
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17)Even if adding up all the time that the RWS exceeded 10 m/sec after Milano Bridge passed the west 
breakwater of Busan New Port, it would not have been longer than 10 seconds. 
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18)The information on the damaged conditions of Milano Bridge is based on the survey report by ClassNK, 
submitted by the shipowner.



2. Factual Information
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19)Gantry Crane No.85 collapsed and was destroyed after colliding with Milano Bridge. Nos.84 and 83 
sustained partial damage. When investigating No.82, no damage was found. As for No.81, the boom of the 
crane collided with the wing bridge of Milano Bridge, and its legs collapsed, causing a total loss.
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20) The information on the damage to the gantry cranes and Pier No.2 is based on the detailed statement of damage submitted by PNC.

21)The information on the damage to M/V Seaspan Ganges is based on the survey report submitted by the 
shipowner.
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22)The operator of Milano Bridge explained that the purpose was to repair the bottom part of Water Ballast 
Tank No.4. However, it refused to submit objective data, such as a detailed statement of repair or the 
survey report of the classification society after repair.

23)The main engine of Milano Bridge runs harbor full ahead at 35 rpm. And, the speed was calculated into 
12.2 knots during the sea trials in ballast. (See Paragraph 2.8.4)



3. Development of Accident
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3. Development of Accident
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24) After the accident, Pilot A stated that the vessel deviated from the expected routes and proceeded towards the pier because of slow 
turning to starboard. Therefore, in order to avoid dangerous situations by enhancing the turning ability, he said he increased vessel's 
speed.

25) After the accident, Pilot A stated that the vessel was so close to the pier that he did not berth right away. Rather, he steered the 
vessel out to a much broader area on the starboard side and turned the vessel to starboard to try berthing again.

26) According to the VDR, since then, Pilot A continued to set the bow thruster full to starboard until after the time of the accident. 
However, vessel speed remained at five knots or higher, so her bow barely turned to starboard.
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4. Analysis
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27)After the accident, KMST investigators boarded Milano Bridge. After comparing the wind speed and 
direction, read in the anemoscope and the anemometer on the bridge, with the ones, stored in real time in 
the VDR, investigators confirmed that they were equal. Also, the anemoscope and the anemometer on the 
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bridge were in normal operation with no history of failures.

28) When wind blows at 14 m/s or over for more than three hours, or a significant wave height is expected to be 3 meters or above at sea.

29) When wind speed is 14 m/s or over, or the instantaneous wind speed is expected to be 20 m/s or above on land.



4. Analysis
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30)If putting the values into the equation, I/D = (DA-H) / D × 100, the calculation is as follows: I/D = 
(6.9-5.074) / 9.9 × 100 = 18.4. The sea trials were conducted in ballast with I/D of 55.1% (draft aft: 
10.53m, draft forward: 4.67m) after Milano Bridge had been built.
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31) Fn, the size of the normal force on the rudder area, is calculated as follows: Fn = K·A·v2·sin (A: rudder area, V: velocity of water Ɵ

inflow to rudder, and : rudder angle). When the vessel speed is zero, the rudder moment is the calculated value of Fn·Cos ·0.5L (L: Ɵ Ɵ

ship length between perpendiculars). (Prof. Yoon Jeomdong. “Theory and Practice of Vessel Maneuvering”. 2015.)

32) At the time, the bow thruster continued to be set to full starboard, and the aft tug was ordered to pull the stern to starboard for about 
three minutes. However, the vessel speed was 6 knots or over, so these orders are presumed to not have affected speed much.



4. Analysis
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㎡ ㎡

33) When briefly calculating the immersed area of the rudder with a draft aft of 6.9 meters based on the 
general arrangement (G/A) of Milano Bridge, it is presumed to be 54 , or about 64% of 85 , the total ㎡ ㎡
rudder area.
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4. Analysis
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∙

∙

∙

34)It is not appropriate to simply compare the actual track of Milano Bridge during the accident, where she 
turned while adjusting main engine speed variously, to the track during the sea trials, where she turned 
with the engine half ahead and rudder angles of starboard 35°. Still, the latter was used as a comparing 
value in order to give a simple explanation on the vessel track during the accident.
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35) Even when the vessel was turned 90° to berth at the North Container Pier, she could be pushed in the heading direction, meaning it is 
necessary to consider whether the vessel can secure enough space from the quay. Also, most of the tracks of similar vessels in 
Paragraph 4.4.3 showed that they were well positioned to berth by turning 90° at the mid-point between the quay of the North 
Container Terminal and To Islet.
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4. Analysis
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36) The simulations were conducted by SafeTechResearch Co., Ltd., which the Korea Research Institute of Ships and Ocean Engineering 
(KRISO), affiliated with the Korea Institute of Ocean Science and Technology (KIOST), established by investing in technology.



4. Analysis
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


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37) In this simulation, it was not possible to exactly reproduce situations from the time when the vessel was close to Pier No.3 to the time 
when the pilot urgently maneuvered the vessel. However, it is considered that the causal factors of this accident and even the 
situation where the vessel could not avoid the accident were represented well.
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



38) The gap in the lateral area (LOA×draft) between the average draft (5.7 meters) at the time and the average draft (7.495 meters) during 
the sea trials in ballast is estimated at about 6.0% of the total lateral area below the upper deck (10,942 ).㎡
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



39) These simulations were conducted for qualitative analysis on the causes of the accident. For quantitative analysis, it is necessary to 
perform a careful modeling of the maneuverability and review the results based on various actual operating results of the vessel 
conditions during the accident. However, access to the actual data is limited.
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40) IMO Resolution A.893(21) Guidelines for voyage planning

41) IMO Resolution A.960(23) Recommendations on trainings and certification and on operational procedures for maritime pilots other than 
deep-sea pilots



Marine Safety Investigation Report on M/V MILANO BRIDGE - Contact with gantry cranes -

66︱



5



Marine Safety Investigation Report on M/V MILANO BRIDGE - Contact with gantry cranes -

68︱



6. Recommendations
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42) It is common for ships to use the 'kick ahead (a technique of instantly increase the main engine power with the hard-over rudder, 
which will maximize the rudder effectiveness before the vessel makes headway) for a while in order to 
enhance her turning ability while moving forward at a slow speed within the port. However, if a vessel 
repeatedly or constantly increases speed with the main engine, she has much headway, increasing the 
tactical diameter.
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