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Résumé

When moistened soil is in contact with a surface of a material and is chilled in a
cold room, it adfreezes to the surface of the material. The force necessary to separate
the frozen soil from the surface of the material in the direction parallel to the surface,
is called “a tangential adfreezing force”. ‘That force was measured in cold rooms.
Cylindrical sticks of various material were buried one each for each experiment in soil
which was filled into a small box, which was then carried into a cold room. After 24
hours, when the soil had become frozen, the stick was pulled out from the soil at a
constant speed. The force required to pull out the stick changed with time from zero
to a large value and suddenly it dropped to zero with great sound. With time the force
became larger again and suddenly dropped to zero, after which the same phenomena
was repeated, but the maximum force gradually decreased and tended to zero. That is,
the largest force was attained at the first maximum value. (cf. Fig.7 (a).) When the
surface of the stick was rough, the force changed in a different way. After having
attained maximum value, it commenced to decrease gradually, tending continuously to
zero as shown in Fig. 7 (¢).

The maximum force exerted to pull out the stick is to be denominated the adfreezing
force of soil. '

The soils used for these experiments were brought from Tokati and Siraoi Nisikigaoka
in Hokkaido. The particle size accumulation curves of these soils are shown in Fig. 3.

The diameter ‘of the cylindrical sticks was 2.5cm. The size of the top of the boxes
was 10cmx10cm and the depth 25cm, 5cm and 15cm. The relation between the
adfreezing force and water content of the soil (weight percentage of water per dried soil)
is shown in Figs.4 and 5. The maximum values of adfreezing force seem to be in the
range of water content from 509 to 60%. Each point in these diagrams shows the
mean value of 3 or 5 experiments. The largest value was obtained when a wooden

~stick was used.

Fig.5 was obtained by the use of Tokati soil and boxes of 2.5cm depth. Four
different sorts of sticks were used; sticks made of wood (Quercus grandiulifera), wooden
sticks covered with galvanized iron sheet, wooden sticks coated with lacquer and wooden
sticks covered with hard vinyl pipes. As the wooden sticks have rough surface, the
adfreezing force of soil to their surfaces was the largest. The adfreezing force to vinyl
pipe was the smallest, as such sticks had smooth surfaces. In Fig. 5, scale 1000 kg of
adfreezing force corresponds to 85 kgf/cm® of specific adfreezing force (adfreezing force
per unit area of surface).

Fig. 6 was obtained from the use of soil at Nisikigaoka, boxes of 5cm depth and
iron sticks. Scale 1000kg of adfreezing force corresponds to 32 kg/cm? of specific
adfreezing force. In the course of these experimerits it was found that the adfreezing
force to a slightly rusty stick was about three times as large as the force to a polished
stick. The force required for pulling up the polished sticks changed with time as shown
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in Fig.7 (a) and that to rusty sticks changed as Fig.7 (b).

The effect of temperature on the adfreezing force was obtained by the use of iron
stick, soil of Nisikigaoka and boxes of 5cm depth. Samples prepared in uniform con-
dition were divided into three groups. Samples of each group were kept in one of three:
cold rooms respectively. The temperatures of the cold rooms were respectively in the
ranges from —2 to —3°C, from —8 to —10°C and from —20 to —25°C. Fig.8 shows
the results obtained in this way, those for samples prepared under the same condition
being connected with a line. When the speed of pulling out of the stick was 22.5 mm/
min, a full line is used, and when the speed was 0.27 mm/min, a dotted line is used.
Water content of samples is- given in % near the ends of lines. It is clear that the
lower the temperature, the larger the adfreezing force. In the range from —3°C to
—25°C, the adfreezing force increases by about 20 kg for each 1°C lowering in temperature.
The dotted line in Fig.8 lies under the bundle of full lines. This is due to the effect
of the difference of water content of soil sample. No effect of 100 times higher speed
in pulling up the sticks is seen.



