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Abstract

Of various design factors affecting icebreaking capability of an icebreaker, the stem angle @. e., angle
between bow stem and ice sheet) is the most important one under continuous icebreaking operation. This
study focuses on the relationship between the bow stem angle of an icebreaker and its icebreaking
capability. In this paper the interaction process of icebreaker with level ice is simplified as a beam of finite
length supported by Winkler-type elastic foundation simulating water buoyancy. The wedge type ice beam
is loaded by the vertical impact forces due to the inclined bow stem of icebreaking vessels. The numerical
model provides locations of maximum bending moment where extreme tensile stress arises and also
possible fracture occurs. The model can predict a characteristic length of broken ice sheet upon the given

environmental and design parameters.
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Fig. 1 Occurence of Ice in the Western Arctic.
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