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Résumé

1. Bending sivength. From the frozen ground, sea ice and pond ice, beams of
the size about 2cmx2cmx10cm were quarried out. The beam was laid horizontally
upon two half-round steel bars placed paralell to each other on an iron base 7.3 cm apart
and was pressed downwards at the centre of the span by the third steel bar which was
placed on the top surface of the beam paralell to the above the other two. The largest
tensile stress appeared on the bottom surface of the beam just under the third bar.
The bending strength of the beam was defined as this largest tensile stress at the
moment of its rupture. The rate of loading was about 10 kg/sec and the increasing rate
of the largest tensile stress was about 2~3 kg/cm?-sec.

The soil was composed of silt and clay and sometimes contained small stones. A
number of thin and nearly horizontal layers of ice whose area was from about 5 x5 mm®
to about 10x 10 mm?® and whose thickness was about 1 mm were. embedded throughout
the frozen soil. The bending strength of the frozen soil was found to be 6~20kg/cm®.

The sea ice was of such a structure that it was composed of small blocks of ice
each of which was an assemblage of vertical strips of ice sheet about 1 mm thick and
about 5 mm wide. The sample of ice taken from the middle layer of the sea ice showed
the mean bending strength of 16 kg/cm® when it was cut out of the sea ice vertically
and 6 kg/cm® when cut out horizontally. The upper layer of sea ice was composed of
snow cemented by the frozen soaked brine while the lower layer was being young,
composed of weakly cemented strips of ice sheet. The beam of ice taken horizontally
from such layers showed a small value 4 kg/cm?® of the mean bending strength.

As a strength of the pond ice, a particularly large value 45 kg/cm® was found in one
case, but the mean value of the other cases was 27 kg/cm®.

2. Compressive strength. Cubic samples of the size about 2cmx2cmx2cm were
quarried out from the frozen ground and sea ice and were compressed with the same
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rate of loading as in the case of bending test.

The mean strength of the frozen soil was about 10 kg/cm®.

Middle layer of sea ice showed the mean strength 13 kg/cm® when it was compres-
sed perpendicular to the original horizontal surface and 8 kg/cm?® when it was compres-
sed paralell to it. The mean strength of upper layer and lower layer was 7 kg/cm® and
4 kg/cm? respectively.

3. The tesis by the use of large samples. In the case of frozen soil, two large
samples were put to the test by an Amsler’s type testing machine in addition to the
above described tests. The one of which the height was 19 cm, the breadth was 20 cm
and the span was 25cm was put to the bending test. The increasing rate of the largest
tensile stress was about 0.1 kg/cm®-sec. The bending strength obtained was of about the
same value as that obtained with the small samples. The other sample of which the
height was 8 cm and the section 7.5 cmx 10 cm was compressed with the increasing rate
oi compressive stress about 1.5 kg/cm?-sec. The compressive strength obtained was 27
kg/cm® which was three times as large as that obtained with the small samples.

The soil temperature was about 0°C~—2°C. The sea ice and the pond ice were
tested when air temperature was 0 °C.



