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The North-South Canal is located in the vicinity of Amberhavn. This
canal, 90 km long and 100 meters wide, is an important artery for
international trade to and from Amberhavn. There are several towns
and villages along the canal. The canal is an important connection for
cargo ships in both directions.

Cargo ships have become much larger in recent years: Most cargo
ships that navigate the canal are 300 meters long and 60 meters wide.
In this assighnment we assume this size of ship. Furthermore, we
assume that all ships sail at a speed of 15 km/hour. The North-South
Canal has one place where ships can pass each other. This passing
area is 5 km long and has a width of 50 meters. Below, you see a
sketch (not to scale) of the canal and the location of the passing area.

Entry level assignments: single ships

1. A ship arrives at the beginning of the canal from the north at 5:00 am. By what time will the ship have passed through the
canal if there is no oncoming traffic?

2. Ships leave at 5:00 am from both the north and the south. These ships therefore have to pass each other - and that can
only be done in one place. Find out by what time both ships will have passed through the entire canal. Indicate which ship
must wait in the passing area along the route, and also how long this wait will take.
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Final assignments

Due to the limited passage options, large parts of the canal are empty at certain times: no ships are sailing at that time. The
question is therefore how you could make better use of the canal’s capacity.
I. Investigate the maximum number of ships that can sail through the canal in 24 hours (from S to N and from N to S). Make
a schedule or a sailing chart for optimal use of the canal. In any case, take the following aspects into account:

- the number of convoys

- the number of ships per convoy

- the times at which the passing area is passed

Increasing the capacity of the canal would of course allow more ships to pass through the canal per 24 hours. For example,
you can consider the following options - but your own suggestions are of course also welcome:

- make the existing passing area twice as long (so that, for example, longer convoys become possible)

- create a second passing area of 5 km length between 55 and 60 km.

- create a second passing area in another place.
2. Provide well-founded advice as to which option is best. Do this by investigating which option allows the most convoys to
sail the canal per 24 hours.
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