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Mechanical behavior of model ice under crushing failure
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Abstract: Model experiment is an essential approach for investigating ice-structure interaction. The model
ice employed in different ice tank laboratories and ice indentation tests (including saline ice, urea ice, and
EG/AD/S ice, etc.) exhibits variations, and studying the mechanical characteristics of various model ices is
crucial for conducting model experiments. In this study, the aforementioned three types of model ice were
prepared in a low-temperature laboratory, uniaxial compression tests were performed, and the macroscopic
failure characteristics of the model ice under different strain rates were comparatively analyzed; based on the
Digital Image Correlation (DIC), the full-field strain and crack propagation process of the model ice were
analyzed in detail, and the differences in the mechanical properties of the model ice were ultimately
examined. The results indicate that saline ice exhibits the most similar failure behavior to sea ice, urea ice
presents layered failure at high strain rates, and EG/AD/S model ice demonstrates predominantly ductile

failure characteristics; the three types of model ice exhibit distinct crack propagation characteristics, with
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saline ice and urea ice possessing ductile and brittle failure intervals comparable to those of sea ice.

Key words: model ice; crushing failure; DIC; uniaxial compression test; mechanical behavior
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Tab.1 The contents of the admixtures in two groups of model ice
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Fig.3 Stress-strain curves of model ice at a strain rate of 10%s"
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Fig.4 Stress-strain curves of sea ice
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Fig.7 Fragmentation failure at a strain rate of 10 s~
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Fig.10 The position of the time points of the model ice in the stress-strain diagram
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Fig.11 The results of image processing using the DIC method Fig.12 The results of image processing using the DIC method

for saline ice for urea ice
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Fig.14 Influence of strain rate on the compressive strength of model ice
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Fig.15 Influence of strain rate on the elastic modulus of model ice
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