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Summary

To study the behavior of sea ice beams as to relations among flexural strength,
bending Young’s modulus and the increasing rate of an applied stress, measurements
were made of them by a bending method in Barrow, Alaska, in April 1976. Ice sam-
ples were collected from shore fast ice of Barrow. The thickness of the sheet was
2 meters and several blocks of ice were cut our from the upper 60 cm of the ice sheet.
From these ice blocks ten small rectangular ice beams were sawed out at each of 17
different depths in such a way as to make their wide plane parallel to the surface of
the ice sheet. The surface of a beam was planed carefully by a plane for carpentry.

The size of the beam was 24 cm in span length, about 5c¢m in width and 3 cm in
thickness. The density of ice was in a range of 0.90-0.92 g/cm®. Test temperatures
were —10 and —20°C. The beam was bent at three constant speeds, 0.74, 6.5 and 20X
102 cm/sec by an electric motor. The force applied to the beam was measured by a
load cell.

The uppermost 15 cm of the ice block comprised small ice grains, whereas the
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rest of the ice block had a structure characteristic of sea ice. Polarized pictures of
horizontal thin sections of samples from several depths are shown in Fig. 2. Chlorin-
ity distribution obtained by Mohr’s titration method for melted water of the tested
beams is shown in Fig. 3.

The results indicate, as shown in Figs. 4 and 5, that the flexural strength was 10-
22 kg/cm? and it increased slightly with the depth except the uppermost 15cm of the
ice sheet. The chlorinity also increased with the depth as shown in Fig. 3. The
flexural strength increased by 15% as temperature decreased from —10 to —20°C.
There was no clear dependency of flexural strength on the increasing rate of applied
stress. The bending Young’s modulus was 1.0-1.8X10*kg/cm? as shown in Fig. 6,
whereby its dependency on the stress rate was not observed either.



