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Waves. Low Temperature Science, Ser. A, 35, (With English Sumary p. 278)
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Summary

Young’s modulus of sea ice was measured in Norrbyskir, Sweden, in 1975. as a part of
the project, “Ice Study in the Gulf of Bothnia”. It was calculated from the propagation ve-
locities of elastic waves in sea ice. Such waves were generated by mechanical impacts created
as a result of dropping a 13.5kg iron weight from a height of 60 cm upon the surface of
the ice. They were picked up by geophones placed in a straight line on the ice at 12 points
at intervals of 4 m to be recorded by a cassette tape recorder.
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Dispersive flexural waves were revealed on seismographs, as seen in Fig. 1. The group
velocity U and the phase velocity C of these waves were related by a formula U=2C=ayy,
as shown in Fig. 2, where v is the frequency.

The coefficient « is given by
a = (18 thVy /Y122, (1)
using a theory of flexural waves in a plate in vacuum, where h is the thickness of the plate

and V}, is the longitudinal velocity in a thin plate. If the density. Poisson’s ratio, and
Young’s modulus of the plate are denoted by p, s, and E, then V} is given by
Vo=[E/p(1—a"}**. (2)

Young’s modulus E was calculated from measured values of @ by the use of formulas (1)
and (2), and given by the value of 2.9 x 10" C.G.S at the center of the strait (ice thickness:
0.35m). and 1.4x 10" C.G.S at a narrow inlet of the island (ice thickness: 0.48 m), though
the surface temperature, salinity, and crystallographic structure of sea ice were almost the
same at both places. These values of E agreed with the values given by the flexural strength
of the same sea ice by the cantilever beam method.



