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1) /NEFEERE 1976 RE S 4 o#KRE. ERBE WEE, 34, 173-179.

2) Shapiro, L. H. and Hoskins, E. R. 1976 . The use of flatjacks for the in-situ determination
of the mechanical properties of sea ice. (EIRIERHIC X 5)

Summary

The surface temperature of a floating ice sheet follows the rapid change of air
temperature, whereas the temperature of a lower layer alters gradually. Thermal
expansion or contraction of the surface layer is therefore restrained by the lower layer.
If an ice block is cut from the surface layer, the block can expand or contract by the
release of the restraint. An attempt was made on shore ice at Barrow, Alaska, in
April and May of 1976, to measure the distance between pins embedded on the surface
of the ice block both before and after cutting it out from the surface layer. Exam-
ples of the results of expansion (4) and of contraction (—) are shown in Fig. 3. Results
of a total of thirteen cases are summarized in Fig. 4 with curves of ice temperature
versus time in several depths. In Fig. 6, the results are related with the vertical
profiles of ice temperature. Solid lines represent the case of expansion and dashed
lines the case of contraction. It is recognized from the figure that the expansion
occurs in the case that the temperature minimum is observed in the surface layer on
its profile. These results are related in Fig. 7 with the temperature differences between
the surface and the depth of 20 or 30 cm.

Measurements of mechanical properties of sea ice were conducted by using flatjacks
by L. H. Shapiro, University of Alaska, at that time on the same shore ice. Pins were
also embedded on the ice surface between two flatjacks. The results are illustrated in
Fig. 5. Young’s modulus of 8X10° dyn-cm~? is obtained from the values of stress and
strain in the central part between two flatjacks. The restraint stress in the surface
layer is estimated as 0.7 kgw-cm~? from values of Young’s modulus and the released
strain of the ice block.



