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Development of novel assessment method for the safety of Arctic sea route for
decreasing sea ice condition
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This research aims_at the proposal of the navigation safety assessment
method which assumed the collision of a ship with an independent ice pilece (such as a bergy bit) in
the Arctic Sea Route in summer. This is realized by investigation of the time history of the kinetic

energy of the ice piece before and after the collision with model tests and by building a numerical
analysis method.
When the model ship and an artificial ice piece were made to collide in a model basin, the Kkinetic
energy of the translational motion dominated the total energy and the rotation energy was
negligible. In the case of the cubic ice piece, the rotational energy increases immediately after
the collision but decreases promptly after that with that of the cylindrical ice.
By combining the numerical analysis of the collision and an estimation method of the ice load from
consumed energy, the safe navigation velocities in the potential collision with an ice piece were
evaluated under limited conditions.
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