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FROST HEAVING AND ITS DEPENDENCE ON HEAT
FLUX THROUGH FREEZING FRONT

By Yoshiaki FUKUO, Koichi KITAOKA and Yoshio ARIGA

Synopsis

It has been pointed out that the essential part of frost heaving is laid on the mechanism
of moisture flow to freezing front of soil. However, the moisture flow depends on various
controlling factors such as particle size, suction force, temperature gradient and surcharge.
So, systematic experimental research would be required to make clear the relation of these
factors to heaving. We had constructed newly the instrument and obtained the successful
operation. From the results of experiment, it was found that the moisture flow had

optimum heat flux although its value was varied by cooling rate.
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Fig. 1 Accumulation curve of particle size distribution. Diameters were
determined by sieving mesh for diameter larger than 62y and by
settling velocity for diameter smaller tham 62p.
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Fig. 2 Diagrammatic schetch of frost heaving apparatus.
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Fig. 3 Variation of frost heaving, moisture flow, frost penetration and typical
temperature during freezing of soil.
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Fig. 4 Relationships between moisture flow and frost heaving. Figures written
beside circles represent time in hours after freezing.
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HEAT FLUX THROUGH FREEZING FRONT

Fig. 5 Correlations between rate of moisture flow and heat flux through the
freezing front. Abscissa gives heat flux difference between frozen part
and unfrozen part just above and just below the freezing front. Figu-
res written beside circles represent time in hours after freezing.
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