Rolling Pitching and Heaving, Movement of a ship in a sea
Heaving
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Buoyancy varies as a ship travels through wave crests and troughs. If the wave troughs predominate, buoyancy falls and the ship "sinks" (top picture), while if the wave crests predominate, the ship "rises"

(bottom picture).
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Pitching
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In PITCHING a ship is lifted at the bow and lowered at the stern and vice versa. Pitching angles vary with the length of vessel. In relatively short vessels they are 5° - 8° and sometimes more, while in very long vessels they are usually less than 5°. In a container ship 300 m in length with a pitching angle of 3°, a container stowed in the bay closest to the bow or stern at a distance of approx. 140 m from the pitching axis will cover a distance of 29 m within a pitching cycle, being raised 7.33 m upwards from the horizontal before descending 14.66 m downwards and finally being raised 7.33 m again and then restarting the process. Pitching in a sea sometimes shakes containers free of their holdings and they then work loose and fall overboard.

Rolling
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ROLLING involves side-to-side movement of the vessel. The rolling period is defined as the time taken for a full rolling oscillation from the horizontal to the left, back to horizontal then to the right and then back to horizontal. In vessels with a high righting capacity, i.e. stiff ships, rolling periods of ten seconds and below are entirely usual. Rolling angle is measured relative to the horizontal. Just in moderate seas, even very large vessels roll to an angle of 10°. Cruise ships are fitted with stabilisers on the bottom of the ships to stop rolling so making travel more comfortable for passengers.
The rolling angle can get to 45 degrees as shown below.

[image: image6.emf] On rare occasions, rolling angles may reach 45° and above. Rolling angle of 45° It is easy to imagine what that means for inadequately secured container cargoes. When a ship rolls this much or the rolling cycle exceeds 20 seconds it can be quite frightening.

If a ship’s propeller is out of the water due to the stern being lifted clear of the waves there is a danger that the engine connection with the propeller (propeller shaft) can be damaged.
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http://www.youtube.com/watch?v=x_b9iOwl22w&feature=fvwrel      Pitching
http://www.youtube.com/watch?v=BR24WCKrJx0&feature=related      slamming

http://www.youtube.com/watch?v=hkhHcCFUDpw&feature=related     Rolling
2

