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1
1% 3.1 9.3 153 | " 11 19 0.9 0.015 — 17
2% 36 149 16.1 1.1 20 0.7 0.15 — 17
3% 16 25 — 1.3 21 1.2 0.13 — 0.9
4% 2.0 4.6 10.6 2.1 22 1.1 0.16 — 0.8
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7 25 12.9 10.4 19 25 1.0 0.28 — 0.6
2.8 9.7 156 1.9 2 0.9 0.47 0.6 0.6
2.4 2.6 8.0 1.8 27 0.7 0.28 — 0.7
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Summary

A series of cantilever beam test was carried out at Monbetsu-Harbour, which is lo-
cated in the Okhotsk sea coast of Hokkaido, during the period February 18-20, 1965.
The thickness of ice was about 24 cm. The width of the beam was 30-40 cm and the
length was 1.5 m. The bending force was applied manully and measured with an electric
load cell and recorded with an oscillograph. The vertical acceleration at the free end of
the beam was also measured and recorded.

The maximum and minimum values of the temperature profile of the ice were meas-
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ured with a series of thermo-couples and are shown in Fig. 1. Observed temperature
regime can be classified into two groups, A and B as shown in the figure. Samples No.
21-38 are included in B group and it is recognized that they were tested at extremly
high temperature conditions.

The deflection d of a beam was obtained by integrating the acceleration. Summa-
rizing the results for 14 beams, some examples of the relation between d and the applied
force are shown in Fig. 2. It was ascertained that each of the 14 beams deflected as an
elastic substance, and Young’s modulus of sea ice was obtained for each beam.

The flexural strength of a beam ., is obtained by equation (1), where F, is the force
applied to the free end of the beam at failure, / is the length, & is the width, and 4 is
the thickness.

The relation between the obtained flexural strength ¢, and the increasing rate of the
maximum tensile stress 6, at the surface in the supported end of the beam is seen in
Fig.3. From figures 2 and 3, it is concluded that if 6, is larger than 1 kg/cm®-sec the
beam deflects elastically. Most samples of group A were deflected in this high stress
rate, and in this case it is obvious that the flexural strength of ice increases with 6..

If the surface temperature is higher than —1°C and also if the stress rate 6, is less
than 3 kg/cm®-sec, it may be said that sea ice beam deflects plastically and the flexural
strength has a constant value.

Fig. 4 shows the relation between ¢, and Young’s modulus E. In Fig. 5, ¢, is plotted
against E. From these figures, it may be concluded that the flexural strength of sea ice
beam increases with increasing rate of tensile stress 6, because the Young’s modulus in-
creases with 6. ‘

Fig. 6 is the relation between ¢, and the mean ice temperature, and Fig. 7 is the
relation between ¢, and the square root of relative volume of brine 4/ v . Flexurel strength
0, decreases obviously with increasing ice temperature and, as was stated by A. Assur,

it may be seen that o, decreases in proportion to increasing 4 v .



