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Summary

This paper concerns a cantilever sea ice beam test én situ. The test was carried out
on thin (23 cm), shore fast ice at Monbetsu-Harbour during the period February 15-19,
1964. The width of the beam was 30-40 cm and the length was 1.5m. A very thin ice
beam (8-10 cm) 1 m long, was also tested. Both upward and downward forces were ap-
plied. The bending force, F, was applied manually with a vertical wooden lever attached
to the horizontal lever, measured with an electric load-cell, and recorded with an oscillo-
graph. The acceleration of the bending, a, was also measured with an accelo-meter placed
on the free end of the beam, and recorded.

The maximum and minimum values of the temperature profile of the ice as obtained
with a series of thermo-couples are shown in Fig. 1.

An example of the record of the bending force, F, and the acceleration, a, is shown in
Fig. 2. Integrating the acceleration, the authors obtained the velocity, V, and the de-
flection, d, of the beam, as shown in Fig. 3. Which also shows the change in the



166 AR E - BRI

applied force, F. In Figs. 4, (a) and (b), F is plotted against d. It is obvious from these
figures that the beam deflected and broke as an elastic substance. Young’s modulus for
the sea ice beam may therefore be obtained from equation (1), where F, is the force ap-
plied to the free end of the beam at failure, [ is the length, and & the width, and % the
thickness. It must be noted, however, that since no recovery was observed in the deflected
beam when the force removed, the authors cannot conclude that the beams are truly elastic.

In any case the flexural strength of the beam, ¢,, is represented by equation (2).

The relation between the calculated flexural strength, ¢,, and Young’s modulus, E, is
shown in Fig. 5, and by equation (3). Fig. 6 and equation (4) show the relation between
E and the increasing rate of the maximum tensile stress at the surface of the beams,
6z As is the case with most substances, the flexural strength of sea ice beams increases
with increasing Young’s modulus, E, and Young’s modulus is dependent upon g,-

. As is shown in Figs. 5 and 6, there was little difference between the results obtained
with downward (solid circles) and upward (open circles) forces, and it may be therefore
assumed that the strength of the tested sea ice beams was nearly constant from top to
bottom.

The relation betwen ¢. and 6, may be calculated from equations (3) and (4), giving
equation (5) shown by the dotted line in Fig. 7. The solid line in Fig. 7 indicates the
observed relation between ¢, and 4., which is represented by equation (6). Equation (5)
and (6) show a similar tendency, and the same relation between ¢, and . was obtained
by the authors in 1964 (Ref. 4). It may be concluded that the flexural strength of sea ice
beams increases with increasing rate of tensile stress because Young’s modulus increases
with increasing rate of tensile stress.



