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Experimental investigation on flexure strength of model ice
with circular plate center loading tests
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Abstract: The failure of ice sheets caused by various forces applied vertically is an important scenario in the
polar exploration and utilization engineering. The characteristics of ice strength has a direct impact on the de-
sign and evaluation of the structural strength and safety manipulation of platform structures active in this ar-
ea. In this paper, relying on the Small Ice Model Basin of China Ship Scientific Research Center (CSSRC
SIMB), the columnar saline model ice was made to carry out circular plate center loading tests. During the
test, the center of the ice specimen on the evenly—distributed circumferential support was loaded vertically,
the force curve of the ice specimen from the initial loading to the flexural failure was recorded by a force mea-
surement system, and the flexure strength was obtained according to the peak force. At the same time, the fail-
ure details of the ice specimen were documented by a high—speed video camera, and then the process and
mode of ice destruction were analyzed. On this basis, a series of experimental tests were carried out to ana-
lyze the influence on the flexural strength of the model ice by varying the loading speed and the ice tempera-
ture. The work of this paper provides a feasible method for measuring and analyzing the strength characteris-
tics of the model ice for CSSRC SIMB and establishes a preliminary foundation for the further research of the
mechanism of ice loading under the vertical interaction between the structure and the ice sheet.
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Fig.1 Interior scene of CSSRC SIMB
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Fig.2 Ice crystal structure
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Fig.3 Center-loading test for horizontal ice disk
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Tab.1 Summary of disc specimen size and testing conditions
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Fig.5 Photo of model ice sample during sampling stage Fig.6 Time history of loading force
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