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Summary

Effects of ice structure, strain rate, and sample size on the uniaxial compressive strength
of sea ice were studied by carrying out uniaxial compression tests in Barrow, Alaska, in April
1978. Cylindrical specimens were prepared from fast ice using a boring drill and a cutter.
Test temperature was always —5°C. Polarized pictures of horizontal thin sections of sea ice
from several depths are shown in Fig. 2. Chlorinity obtained by Mohl’s titration method
changes with depth in the ice sheet, as shown in Fig. 3.

Figure 5 shows a relation of compressive strengths to angles between the directions of
a load the c-axis as well as a load and the brine tube. It was found that the compressive
strength depended on the latter angle rather than the former angle.

Horizontal cores had a anisotropy in compressive strength at depths deeper than 25cm
(Fig. 6); namely, those parallel to the coastline had larger compressive strength than those
perpendicular to it. This fact is related with the anisotropy of c-axis alignments recently
ascertained by Dr. Weeks et al., that is, c-axis alignments are parallel to the coastline.

Though vertical cores did not show a clear relation between compressive strength and
depth (Fig. 7), the strength increased with increasing grain size, as shown in Fig. 8.

Two kinds of brittle failure modes were obtained from tests onvertical cores. One was
“tension mode”, and the other was “shear mode” as shown in Figs 4a, 4b respectively. As

the strain rate was lowered within the range larger than 107%/sec, the “shear mode” became
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predominant. When a sandscreen (Fig. 1b) which generates a large frictional resistance was
put between a load platen and the end of a specimen, the specimen always failed in the “shear
mode”. The strength in the “shear mode” was larger than that in the “tention mode” by
about 50%. But in either mode within the range of strain rate causing a brittle failure com-
pressive strength increased with decreasing strain rate.

The specimens had the diameters of 75 and 100 mm and the lengths of 40, 75, 130, 180
mm. Compressive strength had little dependency on length as seen in Fig. 11. However, as
is well known, specimens with large cross sections showed small compressive strength on the

average.



