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In this study, we aim to develop and validate a fluid force model acting on
ice floes for ship navigation in the Arctic Ocean, where ships navigate through open water areas
within clusters of ice floes. The fluid force acting on downstream ice floes within dense ice
clusters decreases with an increasing number of ice floe rows in tank tests, whereas it increases in

numerical simulations. The numerical simulation results suggest that the size of the separation
region changes with the arrangement of upstream ice floes. This indicates that the reproducibility
of ice floe shapes and configurations in numerical simulations affects the reproducibility of
separation. In actual sea areas, where numerous ice floes exist and their shapes are not uniform,
separation is expected to occur more complexly than in our analysis. Therefore, the fluid force on
downstream ice floes within dense ice clusters in tank tests is presumed to be closer to real-world

phenomena.
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