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3 2.23 68 0.15 4.2 0.75
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Summary

To obtain the compressive strength of sea ice and especially to ascertain the ef-
fects of such parameters on the compressive strength as length of a sample, speed and
direction of compression, and ice temperature, measurement was carried out off Barrow,
Alaska, of uniaxial compressive strength of a rectangular ice sample with a cross sec-
tion of 5cmX5cm and a length of 7, 10, or 13cm. Three crosshead speeds for com-
pression selected were 2.0, 6.5 and 20X 107%cm/sec. Test temperatures were —5 and
—10°C.

Ice blocks were sawed out from the uppermost 60 cm of the shore fast ice. As
seen in Fig. 3, the ice had a typical sea ice structure only below 15 cm depth. Hence,
the uppermost 15 cm layer of each block was discarded. The samples were then cut out
from the blocks so that their long axis was either vertical or horizontal to the original
ice surface. In the former case, the length of the sample was restricted to 7cm to
make its structure as homogeneous with length as possible.
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Obtained compressive strength was 15-40 kg/cm? (Table 1). Ther results of this
measurement follow: The length of samples has little effect on the compressive
strength ; the compressive strength of samples with their long axis vertical to the ice
surface is greater than that of samples with their long axis parallel to the ice surface,
as had beed pointed by Butkovich; the compressive strength increased remarkably with
an increase in crosshead speed, as in expected ; the strength was greater at —10°C than
at —5°C.

The relaxation of an induced force due compression applied was also measured.
Before a sample reached a point of failure, the movement of the crosshead was stop-
ped and a decrease of force due to a creep of ice was measured, as seen in Fig. 7.
The modified Maxwell unit model was used to calculate Young’s modulus and viscosity
(Egs. 1-7). The results are shown in Table 2.



