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FE S F1. Fy(dyne/fcm)| 0.31x 108 | 0.32X108 | 9.48X1(8 B f | 5.92Xx108 1 i)
A, G (cm) 1.9%10-2 | 1.3x10-2 | 1.4x10-2 20X10~2 | 04X10-2
B (cm/min) 1.17X 104 0.8x 104 1.6X 104 1.5X 104
C, H (cm) 47x10-2 | 54Xx10-2| 3.2x10-2 50X 10~2 | 4.8X10-2
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E, §IER eto/r 0.75 0.80 — — 0.028
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7, (dyne-min/cm?) 2.0X 1012 1.7x 1012 5.9X 1012 3.95X 1012 | 3.85X 1012
E, (dyne/cm?) 0.4% 1010 0.2X 1010 3.0X 1010 118X 1010 | 1.20x 1010
7, (dyne-min/cm?2) 1.4X 1011 0.9x 101 8.9x 101 0.82X 101t 0.84 X 101
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Summary

Visco-elastic behaviors of sea ice were investigated in situ off Norrbyskir Island,
Sweden, in March 1975 as a part of the project “Ice Study in the Gulf of Bothnia”.

Two kinds of measurements were adopted: In the one kind (Test Nos. 1 and 2),
a rectangular ice beam, sawed out from and pulled up on the shore ice, was supported
by two ice blocks at its both ends. Then, a load was applied on the center of the
beam and deflection was continuously recorded. The deflection was caused by both the
applied load and the weight of the beam.

In the other kind (Test Nos. 3 and 4), an appropriate portion of the shore ice was
taken off so as to leave a contilever ice beam in the shore ice. A load was then ap-
plied on the free end of the beam, followed by continuous recording of the deflection.
The weight of the beam being approximately canceled out by the buoyancy of sea
water, the deflection was considered to be caused only by the load. The recovery of
the deflection was also observed by removing the load during the recording.

The ice had a very low salinity of about 0.7%c but its structure was very similar
to that of an ordinary sea ice with a salinity of 4-10%.. The temperature of the ice
during the observations was near to the melting point.

The obtained deflection-time curves are shown in Fig. 1. The curves are well
interpreted by the Burgers model (Fig. 2), which gives the following expressions for
a deflection-time curve:

S = A+ Bt+C(1—exp(—i/t)) during constant loading
S=G+ H exp(—t/r) after removal of load

The constants A, B, C, G, H and t are determined from the obtained curves, and
the visco-elastic coefficients of the model are calculated. They are tabulated in Table 2.
The relaxation time v was short in Test No. 4, which may be explained by an assump-
tion that the ice temperature in this test was nearer to the melting point than in the
other tests. No reasonable explanation has been given to a large discrepancy between
the values of Young’s modulus E; in Test Nos. 1, 2 and those in Test Nos. 3, 4.



