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Nearly at the crest.

Going into the trough of a wave.
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second mate. The weather at mldnlght was recorded as belng overcast with west-south-westerly
winds at force 9 (between 41 and 47 knots) with 6 m seas and a 5 m swell.

The second mate reverted to manual steering before switching back to autopilot at about 0013 on
1 June with a set heading of 210°. The ship continued to make comfortable progress (little rolling
or pitching) in the prevailing conditions at a speed of about 3 to 4 knots.

Shortly after 0034, in a position about 16 miles east-south-east of Newcastle, the ship
experienced a period of sudden rolling for between 60 and 90 seconds. During this period, the
ship rolled quickly and heavily at least three times. Khe ship’s master, who was in his cabin,
recalled what he believed to be a wave crashing against the ship’s side immediately before the
rolling began.

According to the master and second mate, the rolling reached angles of up to 30° to port and
starboard. Almost immediately after the rolling commenced, several engine room alarms sounded.
In response to the rolling, the second mate changed the steering from autopilot to manual. The
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Hello everyone, this is the twelfth lecture of our maritime meteorology seminar.
Before we continue discussing the case of the fall of the cargo container ship
due to excessive rolling, we should have some understanding of the giant waves at
sea. Here we come to a critical point, the super rogue waves. For ships, when we
see how the ship is moving, it is heading from the lower right corner to the
upper left corner. When the wave hits the ship from the front, we bounce it back.
This back and forth motion between the large wave in front and the medium wave
behind creates this super rogue wave. When the ship climbs onto this wave, it
will experience severe rolling or even collide directly with the wave, known as
the lower left super rogue wave.

[f this giant wave is 30 meters high, it would reach the bridge of the ship.
There are two types of these super rogue waves: one is the super crest, which is
the lower left corner, and the other is the super trough, the upper right corner.
[f a ship with insufficient structural strength encounters the super trough, it
will be higher at both ends and lower in the middle, causing what used to be
hogging in container ships to now become sagging, making it prone to breaking.
Large waves may not necessarily lift the ship, but super troughs are more likely
to cause the ship to break. On these super rogue waves, which we used to observe
near the coast, the back and forth small waves sometimes hit the shore, causing
diffraction, reflection, and refraction, generating small waves along with the
long waves from the sea and the wind waves behind, creating this windward wave.
Near the wild seas, many people have been swept away. The back and forth small
waves on the open sea might be caused by the wind, as when a cyclone comes down,
there are many intersecting waves. On the open sea, there will encounter the
three sisters. If a ship is accustomed to plowing through big waves, it can break
through the first small wave. However, once the ship is damaged by the first
wave, the ship’s stability is reduced, making it vulnerable to the second wave
lifting the ship’s body higher, and when the ship’s body rushes down from the
crest of the second big wave and faces the real opponent, which is the third
sister’s big wave. At this time, 1f the ship is bow-on, the machinery and
containers at the bow are likely to be damaged.

[f the ship is off-center, there may be severe rolling to the left and right. In
fact, you might end up in the sea. Not only will the containers fall into the sea
in rough waves, but i1f the propeller is lifted off the water and not fully
submerged, then when the third big wave comes, the bow of the ship will collide



and be buried in the sea, causing the stern to be unable to lift off the water
and unable to descend in time. This will create resistance to the water, leading
to the propeller racing without catching water. The protection mechanism of the
main engine is to shut down to prevent damage, otherwise the main shaft could
break, the propeller could bend, and even the steel casing could be punctured.
In this situation, with strong winds and waves, the main engine loses power. At
this point, the crew, besides desperately trying to salvage the machinery, just
have to resign to fate, hoping the storm will pass quickly and the engineer will
quickly start the main engine. At this point, synchronous rolling should not
occur anymore. So, running a ship is always a risky business. Looking at this
ship, 1t seems to be called 1UPUS. Next to this ship, we see three to five Q
container ships parked, with three times the amount of container wheels falling
into the sea. The situation with the falling wheels is not the same as usual.
Either left or right, a cabinet falls into the sea. This situation cannot be due
to the issue of trimming.

Regarding the cabinets at the stern of the ship, due to the vibration of the
engine room, the main engine often causes the gear to slip loose during propeller
racing. It is unlikely that all the ship’s trim tabs are loose, and the only
reason is the loss of power at sea, causing drift. Drifting causes the ship’ s
negative GM. Don’ t overlook these ships, which are constantly 50 to 60 meters
long. Keep in mind that the wider the ship, the better the GM is when it’s close
to the water. However, in dynamic balance, when waves come, the wider the ship,
the more it deforms under the buoyancy and the greater the impact of underwater
volume deformation. At this point, the GM turned negative due to vibration.
Everyone must work hard to destroy the static stability of these ultra-large
container ships when close to the water. Wait until the dynamic moment to endure
the consequences. Therefore, it takes time and experience to understand the
dynamic stability of ultra-large container ships in order to know how to avoid
these dangers. Let’s take a look at this 14, 000-ton ship, claiming to be a new
Panama ultra ship. When it was first launched, it slowed down during the first
voyage in the middle of the Pacific. On November 30, the ship sailed in the open
ocean, the most dangerous time, in rough weather, because turning around during
rough weather can lead to cross waves, which can cause the loss of GM and result
in severe rolling. In strong winds...

Turning in the waves according to our current theoretical understanding should be
after the big waves have passed because the ship is less stable on the wave. It
1s best to wait until the ship has passed the big waves, and quickly turn the
steering wheel when the waves are smaller. At this time, there will be no



negative stability situation, so turning the wheel is safe. This is the key point
of maneuvering in rough seas: do not make light movements when riding the wave,
make a large turn before turning, and observe the wave cycle - whether it’ s three
big waves followed by eight small waves or two big waves followed by nine small
waves. It s necessary to observe for at least half an hour to determine the
correct wave cycle before taking action after the big waves.

Now, let’s look back at the case of the incident involving the ship’s wheel. The
incident occurred during the handover from the Third Officer to the Second
Officer. There was a southwesterly wind of force 9, with waves of 6 meters and
swells of 5 meters, matching the direction of the South Pacific current. This
incident happened near the southern tip of Africa, where accidents frequently
occur. The Second Officer changed to manual steering and then to automatic
steering, setting the heading at 210 degrees at 0013. The ship was sailing at 3
to 4 knots comfortably with minimal rolling and pitching. When the rolling
started, a large wave hit the side of the ship. Our understanding indicates that
the ship had already ridden the wave and lost stability before the violent
rolling occurred.

Therefore, the Captain’ s memory may not be accurate. The Captain and the Second
Officer reported a roll of 30 degrees to the left and right. A 30-degree roll at
sea, although not comfortable for people, is a common occurrence and does not
necessarily result in items falling over. After the rolling began, alarms in the
engine room started ringing. This could be due to low oil and water levels in the
tanks, as the ship rolled 30 degrees, preventing fuel and water from being drawn,
triggering the alarms. The Second Officer switched to manual steering, and
reported hearing noise on deck suspecting damage to the containers. He turned on
the deck lights and observed that several containers were damaged and may have
fallen overboard. At this moment, the engine suddenly jumps and the ship’s speed
drops to zero.

You see, the ship was already moving slowly at three or four knots, so even in
such rough waves, the engine still stalls. At this time, at 0036 hours, the
captain arrived at the bridge. We can see that things started to shake at 0034
hours. The captain went to the bridge two minutes later, and then the engineer in
the engine room went to deal with the alarm, so after four minutes, the captain
completed the damage assessment. That i1s, by 0040, the efficiency was really
high, taking only four minutes. With the bow and stern of the ship completely out
of sight and such rough weather, the captain advised against going up to the deck
to check anything, who knows when the next big wave will hit. When you arrive,
wherever you are, the most likely thing is to only check the area visible from



behind the bridge. This is where the event occurred. Regardless of any major
events on board, the priority is the safety of the people. Reports like this may
not fully make sense, and it may not be possible, but as crew members, it is our
duty to do so conscientiously.



