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Numerical Simulations of the Motions of a Ship Moored
with the Ship Anchoring Chain to a Single Buoy

Tomotsuka TAKAYAMA®*
Tetsuya HIRAISHI**
Toshihiko NAGAF#*
Masami FURUKAWA**

Synopsis

It is well known that the ship moored to a single buoy shows a large yawing motion

due to severe winds, and that the motion causes a large mooring force. In this report, nu-
merical simulations of ship motions are carried out in order to estimate the tension of the
ship mooring chain.

The study has yielded the following conclusions.

(1)

)

(3)

(4)

The computed maximum tension F exerted on the ship mooring chain in variable
wind is larger than that of F in steady wind with the mean speed of the variable
winds. Even for the same speeds of the winds,the ratio of F/F shows the different
value, depending on the type of the vessel (tanker or freighter) and the length of
the mooring chain. Therefore, the numerical computation should be made for
variable winds. '

The maximum tension of the mooring chain is varied by the length of the chain.
The tension decreases as the length of the chain becomes long for a tanker, while
the tension has a peak value at the length of about 50m for a freighter.

The ship yawing motion strongly depends on the value of the parameter q, which
determines the exertion direction of the total wind force. The yawing motion
increases as the parameter q becomes large. The tension of the mooring chain also
increases according to the increase of the yawing motion.

As the draft of a vessel becomes deep, the mooring tension decreases regardless of
the type of the vessel like a tanker and a freighter,

# Chief of the Wave Laboratory, Marine Hydrodynamics Division
*#  Member of the Wave Laboratory, Marine Hydrodynamics Division
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