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Fig. 1 The sketch of the experimental study (a) and physical model test device diagram (b)
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Table 1 Similarity basis of model experiment
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Fig.2 Variation of drag force of front ice ridge F, with dimen-

sionless distance L/H
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Fig. 3 Variation of drag force of back ice ridge F, with the square of velocity (V')
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Experimental study on the sheltering effect between
ice ridges on ice-water drag force

Wang Shuang', LuPeng', Zu Yongheng', Zhang Limin', Wang Qingkai', Li Zhijun'

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In order to quantitatively study the sheltering effect between multiple ridges keel on sea ice drift, the
laboratory experiment is carried out in a tank, which is 0.45 m deep. The shape of keel models is a triangle with 45°
slope angle, 4 keel depths and 9 keel spacings are selected in the experiments. The variations of the front and back
keel drag force and its ratio under wake effect is investigated. The drag force on the front keel is not affected by the
back keel and keeps a linear relationship with the square of keel velocity; however, the drag force of back keel ap-
pears negative value (opposite direction) when the keel spacing is small. With the increase of the spacing the drag
coefficient of the back keel first decreases and then increases to a constant. The variation of the ratio of drag forces
between the front and back can be described by an exponential sheltering function, which is related to keel spa-
cings and keel depths, and independent of keel velocity. Compared with the sheltering functions which are used in
present sea ice models, the exponential formula is given and improves our understanding about sheltering function

in sea ice dynamic model.

Key words: multiple ice ridges; drag force; the sheltering effect; parameterization
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