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Summary

Frost heavings have been observed on the soils in the water-proof basins at the Tomakomai
field site, Hokkaido.

Basin I : 5x5m wide, 2.30 m deep, filled with silty soil.

Basin IT : 3x3m wide, 1.90 m deep, filled with silty soil.
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Basin Il : 5x5m wide, 2.00 m deep, filled with silty soil.

Basin IV: 3x3m wide, 1.60 m deep, filled with pebbles at the depths of 0-5cm, mix-
ture of pebbles and silty soil at the depths of 5~20 cm, silty soil at the depths
of 20-60 cm and sand at the depths of 60-160 cm.

The total freezing index of the winter of 1976-1977 amounted to 750°C.day (Fig. 1).
The monthly mean air temperature was +1.6°C in November, —3.7°C in December, —10.8°C
in January, —7.4°C in February, —1.3°C in March and +4.1°C in April. The minimum air
temperature —30.4°C was recorded at 0710, Feb. 2.

Before the beginning of ground freezing water levels in the basins were set at the levels
of the ground surface in I, 40 cm below the ground surface in II, the hottom in III and 30
cm below the ground surface in IV. Basin III had no free ground water. In I. II and IV
water levels went down with the progress of freezing fronts and the rising of ground surfaces.
In I and II water levels reached the bottoms on Jan. 15 and Jan. 5 repectively. After then
they had no {ree ground water. In IV the water level reached the depth of 125cm below
the initial ground surface on Jan. 29. and then kept the level till melting began.

Ground freezing began on 25-27 November, and reached the deepest level in mid-March.
The heave amount of the ground surface reached the highest level around March 10. Melting
also began around March 10 and ended on 2-19 of May. The following table shows the

frost conditions of the four basins:

Basin Max. Max. Thickness  Max. Frost Initial ggdm O]fet
i Heave Amount of Frozen Layer Penetration Water Level Mel piete

-~ X o i Melting o
I 32 cm 59 ¢m 27 cm Ocm May 2 Fig. 2.

From the initial surface

o 26 73 47 40 May 19 TFig. 3.
L 19 72 53 Bottom May 13 Fig. 4.
v 14 73 59 30 May 6 Fig. 5.

In case of I, IT and IIT which were filled with the same silty soil, the heave amount de-
creases with lowering of the initial water levels. The frost heaving takes place while free
soil water is supplied from the unfrozen part towards the freezing front. In I the height of
the supply extends over 2 m through the silty soil. On the other hand, in IV the height is
limited to 63 cm through the sand. It depends on the height of capillary rise of water through
the soil. The larger is the size of pore in the soil, the lower is the height. In I, II and
111 soil samples were taken on Nov. 25, Jan. 7, March 7 and May 10 by the use of a core
boring machine. Measurements were done for their water contents and densities. From these
results the migration speeds of the water which had been supplied from the unfrozen part

towards the freezing front were calculated as follows:

. . Basin
Freezing Periad T T -
Nov. 27-Dec. 10 0.46 0.34 0.37 g/cm?-day
Dec. 10-Dec. 25 0.50 6.37 0.30
Dec. 25-Jan. 7 0.44 0.41 0.34
Jan. 7-Feb. 1 0.26 0.28 0.16

Feb. 1-March 8 0.12 0.11 0.09




