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Summary

Observations of frost heaving in the two water-resistant basins, one constructed in
1968 and the other in 1969, were carried out in the winter of 1970~1971, too. In the
winter, Basin A was filled by sandy clayish loam (comsisting of 60% sand, 31% silt and
21% clay, and their average specific surface being 57 m?/g) and Basin B by clay (con-
sisting of 28% sand, 31% silt and 41% clay, and their average specific surface being
18 m%/g). Heave amounts, soil temperatures at several depths, freezing depths, and water
levels were measured on nearly every tenth day (Fig. 2 for A and Fig. 5 for B). Since the
intensive growth of ice needles in the beginning of freezing made heave measurements
difficult, the surfaces were tamped down to the original levels on Dec. 17. As seen
from the figures, soil began to freeze around Nov, 30 and completely melted in early
May. The freezing index calculated from daily mean air temperatures at a nearby
meteorological station amounted to 600°C-day (Fig. 1). Pits were dug and samples of
soil were taken at various depths on Nov. 30, Jan6 and Feb. 27 for the determination
of vertical distributions of water contents (Fig. 3 for A and Fig. 6 for B). The period
between Dec. 17 and Feb. 27 was divided into five intervals and the change of water

content (M,—M,) in each layer where freezing took place in each interval was computed
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with the aid of relations M;=dD-w; and M,=(dD+dh)w, In the relations, dD is the
thickness of the layer before freezing, di is an increase in the thickness during freezing,
and w, and w, are volumetric water contents of the layer before and after freezing,
which were computed from the data on the nearest available days. The changes and
the same divided by the length of the interval, or the water migration rates v, were
shown in Table 1, where for Basin B, as was in the previous paper (Kinosita et al.
1970), dh was taken equal to the surface heave amount during the interval. But the
soil surface may melt and sink in the daytime so as to make the heave amount less than
dh. In Basin A, dh was measured by the heave of a light plastic pipe which had been
inserted deep into the soil. Hence, the computed values of water migration rate for A
were considered more precise than those for B or in the previous paper. The migra-
tion rates in Basin A were expressed well by the previously suggested equation:

v=F {(%) - 04002}
Z /z=D

with £ equal to 700 (Fig. 7), which might be considered a more precise value than the
previously given value 560.

As seen from Fig. 5, the water level in Basin B remained at a constant level (145
cm) until Jan. 6, when it began to sink and reached the bottom of the basin (176 cm)
on Feb. 8.

It is well known that there remains some unfrozen water in frozen soil. If it is
assumed that a% of original water remains unfrozen, following relations hold:

dk = dhy+dh,

dhy = {1.09(M,— M) +0.09, (1 - )}
and

dh, = 6(dD-+dh)—7dD,
where dh, dD, M, and M, are those defined earlier, while 7 and 4 are volumetric air
contents before and after freezing. The best fit value of o was searched for and found
to be equal to 20. The comparison of the last three columns of Table 1, where the

values of dn; and dh, were computed from the last two relations with =20, showed
that the first relation was satisfied fairly well.



