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Fig. 1 Sketch of sea ice fracture test with three loading points Fig. 2 Load-time curve in fracture toughness test of sea ice
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Fig. 3 Influence of sea ice temperature on fracture toughness K, Fig. 4 Influence of sea ice brine volume on fracture toughness K.
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Experiments on sea ice fracture toughness in the Bohai Sea -

JI Shunying' , LIU Hongliang' , XU Ning®, MA Hongyan'

—

(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023, China;

2. National Marine Environmental Monitoring Center, Dalian 116024, China)

Abstract: The fracture toughness of sea ice is an important parameter to analyze ice load on offshore structures, and
also affects the sea ice dynamics, such as sea ice breakage, rafting and ridging, etc. In this study, sea ice samples
were collected in the Liaodong Bay of Bohai Sea in the winter of 2011—2012. The values of sea ice fracture toughness
K,. were tested under different ice temperatures, salinities and loading rates with bending tests of three loading points.
The results show that the brine volume (as a function of sea ice temperature and salinity) , and the loading rate have
obvious influences on the value of K,.. The value of K|, decreases with either increasing ice temperature or loading
rate. It has a negative exponential relation with the square root of brine volume. The results of this study will be a ref-
erence to study the fracture process of sea ice cover under ultimate conditions, and can also be applied to analyze ice

load on offshore structures.

Key words: sea ice; fracture toughness; brine volume; ice temperature; loading rate
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