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Abstract: The consistency in position and time of segregation ice in frozen soilsis obtained by use of dynamic photograph and
image processing in continuoudy freezing experiments of one-dimensiona open system with different temperature gradients.
According to the binarization images of frozen soils, the initiation time, position, thickness and evolving rules of segregation ice
can be obtained quantitatively. The thickness of segregation ice obtained from the image analysis is consistent with the frost
heave tested by displacement transducer. Three phases of evolving process in the ice segregation can be divided according to

the results of the image processing: the early freezing, the growth of thin and discontinuous segregation ice and the find icelens.

Thereis nearly alinear relationship between the initiation time of the final ice lens and the temperature gradient in continuously
freezing experiments. The initiation time of the final ice lenswill move up with the increase of the temperature gradient.
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Application of image processing in researches on evolving rules of segregation ice
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Table 1 Temperature control schemes of continuoudy freezing

experiment
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Fig. 2 Flow chart of threshold binarization
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Table 2 Thickness of segregation ice from image analysis

5 VR4 [ /min 3 VK /mm
1 800 0.463
2 1600 2.685
3 2400 4.259
4 3200 5.463
5 4000 6.204
6 4800 7.037
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Fig. 3 Binarization images of segregation ice and soils
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Fig. 4 Relation between temperature gradient and final lenstime
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Fig. 5 Thickness of whole segregation ice lens and final lensin

continuously freezing experiment (A1)
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Fig. 6 Thickness of whole segregation ice lens and final lensin

continuouly freezing experiment (A2)
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Fig. 7 Thickness of whole segregation ice lens and final lensin

continuously freezing experiment (A3)
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