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Résumé

Elastic modulus and viscosity of sea ice were obtained by analysing the deflection-time
curve obtained from bending tests of sea ice beams in sifu. A rectangular ice beam was
sawed out from ice sheet leaving the beam fixed at both ends. The weight P (12.8 kg in
weight) was loaded at the center and the amount of deflection relative to the neighbour-
ing ice was recorded, magnified about one hundred times, on a recording drum (figure 1).
The taking of the record of deflection lasted about 2 hours; 22 beams were tested at
Monbetsu, Okhotsk Sea coast of Hokkaido, Japan in Feb. 1960.

As both ends of the beam were fixed firmly, schematic diagram of the force acting
on the beam comes out as figure 2. The amount of deflection ¢ at the center of the

beam < =L2) is represented by equation 12 in the text, where, #*= TI*/AEI, E is elastic
modulus, 7 thé moment of inertia of the beam, T the axial tension, and ! the length of
the beam. As for dimensions of the beam, ! is 300~400 cm, width and thickness being
30~40 cm and 20 cm, respectively. ¢ is less than 15X 1072 cm. Temperatures of the beams
varied from —0.8°to —3.5°C so that the elastic modulus E was, as reported by the author
in the previous paper (1), about 1~10%10° dyne/cm®. The axial tension T cannot exceed
the tensile strength of sea ice,which was less than 12 kg/cm?® at —3°C as was also reported
by the author (2). The maximum magnitude of #, therefore, is less than 0.16. The
magnitude of the second factor in the righthand side of equation 12 becomes 0.996 when
#=0.16 and unity for #=T=0. Therefore, the effect of axial tension T can be regarded
as negligibly small in this test.

An example of the obtained deflection-time curve of ice beam is shown in figure 3.
The beam was deflected instantly by loading and thereafter the creep of the beam continued.

The instanteneous deflection Jz is the elastic deformation ; the elastic modulus E can
be obtained by using equation 13. The relation between £ and chlorinity C/ of the beam
is graphed in figure 4. E has the magnitude 1~7Xx10°dyne/cm® and decreases with
increase in chlorinity. This finding is quite similar to that reported by the author in the
previous papers (1).

The increase of deflection dd during df minutes is, so long as the viscosity %(#) does
not change during this short time interval, represented by equation 14. Figure 5 shows
some examples of the relation between calculated viscosity #(¢#) and time ¢, which is
obviously represented as equation 15. In table I, magnitude of coefhicients @ and &, elastic
modulus E and chlorinity Cl are shown.

Mean value of b is 0.67. Using this mean value, one obtains the strain ¢ produced

within the beam as a function of time:

i

e = Kt* (18)
where K is a constant. This equation is quite similar to that widely known as Andrade’s

creep equation. Thus it can be said that the strain produced within sea ice also increases
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according to the Andrade creep law.
From equations 15 and 17, equation 20 is obtained. That is to say, % changes in

proportion to the square of the strain produced within a beam. or, as further proved by

equation 22, in proportion to the square of deflection ¢.



