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A study of the influences of freezing temperature and thawing
conditions on physical properties of marine soft soil before
and after freezing-thawing

YANG Ping, DIAO Pengcheng, ZHANG Ting, YANG Guoqing
(School of Civil Engineering, Nanjing Forestry University, Nanjing, Jiangsu 210037, China)

Abstract: Difference in physical properties of marine soft clay before and after freezing-thawing is the key to
study the thawing-settlement. This paper takes the typical soft clay in Ningbo as the research object, and the
temperature (=5 °C,—10 C and —15 °C) and the thawing conditions (forced thawing and natural thawing) are
considered as the influencing factors. Indoor simulation experiment of freezing-thawing process was conducted to
quantitatively analyze the differences in physical properties before and after freezing-thawing and to reveal the
cause of the difference. The research results show that freezing and thawing results in the redistribution of physical
parameters such as moisture content, dry density, pore ratio and permeability of the marine soft clay along the
direction of freezing gradient. With the decrease in the cold junction temperature by 1 °C, the change degree of
water content, dry density and void ratio decreases by about 4% — 8%. When forced thawing is adopted, the
change degree of soil moisture content is reduced by about 23%, and the change degree of dry density and void
ratio is reduced by about 50%. However, the essential reason that different freezing-thawing conditions have
various influences on physical parameters is the different amount of water migration and phase variables under

different conditions. Thus, exploring water migration and revealing the effects on physical parameter is worthy of
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further study. The change in physical parameters of marine soft clay before and after freezing-thawing is closely

related to the cold junction temperature and the thawing method, and the degree of change is easy to directly affect

thawing-settlement. When designing the freezing method of marine soft clay and constructing, reasonable

freezing-thawing methods should be selected to reduce the difference in physical properties.

Keywords: artificial freezing-thawing soft soil;

migration; thawing condition
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Table 1 Basic physical properties of the soil samples
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Fig. 1 Particle analysis curve
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Fig. 2 Schematic diagram of frost heaving and hawing
settlement instrument
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Table4 Temperature of different heights of the sample
when the freezing is stable
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Fig.3 Moisture content changes of the clay under the influence
of different temperatures
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Fig.4 Moisture content changes of clay under the influence of
different thawing ways
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under the influence of temperatures
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Fig. 7 Changes in void ratio and permeability coefficient, dry
density and permeability coefficient under the influence of
different freezing temperatures
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