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Table 1 Properties of Fjinomori A soil

I (g/cm®) 2.754
wy (%) 51.5
wp (%) 28.8
Clay (%) 28.0
Silt (%) 71.0
Sand (%) 1.0
D pax (mm) 0.85
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Fig. 3 One dimensional frost heave test system
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Table 2 Summary of test conditions

Series] Series2

Cl C2 C3 C4 C5 C7 C8 Cl1
Freezing method Step Ramp Ramp Ramp Step Step Step Step
Cooling rate °C/hour — -0.1 -0.5 -0.3 ~ - - -
Tw °C +5 +5 +5 +5 +5 +3 +10 +5
Tc °c -5 -02~-5 -02~-5 -02~-5] -5 -3 =10 -5
Freezing time hour 24 72 34 40 72 120 36 36%2
Freezing index °C+hour 120 240 145 160 360 360 360 360
Thawing time hour 24 24 24 24 24 24 24 12x2
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Table 3 Properties of Fjinomori B soil

0 (g/em’) 2.678
wy (%) 61.5
wp (%) 31.0
Ip (%) 30.5
Clay (%) 29.0
Silt (%) 69.8
Sand (%) 1.2
D o (mm) 0.425

Table 4 Summary of model test

Initial water content (%) 55.1
Freezing temperature cy| -22—-245
Freezing time (h) 287
Thawing temperature (°C) +40
Thawing time (h) 68
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Experimental study on a New Consolidation Method Using Freezing and Thawing Effect

Masashi KAMON, Yuzuru ITO*, Eiichi KATANODA **

*Setsunan University
**Setsunan University Graduate School

Synopsis

This paper introduces a new vertical drain method using ice segregation phenomenon of cohesive soils. Two

experiment results were presented to demonstrate the effectiveness of the new method. The first experiment investigates
the influence of the rate of temperature decrease of the freezing pipe on consolidation. The test results showed that the
slower cooling rate generally decrease water content of the soil, hence an increase in Pc. Further, when the longer cooling
period was adopted with faster freezing method, the greater consolidation effect was also observed. In addition, a similar

effect was observed in the second model experiment.

Keywords : freezing soil, frost heave, freezing and thawing, consolidation, vertical drain method
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