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Nobuo ONO 1976 A Study of Ice on Daisetsu Dam. Low Temperature Science, Ser.
A, 34. (With English Summary p. 178)
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Summary

The Daisetsu dam is an artificial reservoir constructed at the source of the Ishi-
kari river in the central part of Hokkaido. The surface of the reservoir is covered
with ice in winter. A study of the ice was carried out in January 1976 with respect
to both crystallographic observations and thermal stress measurements.

The thickness of the ice was about 45 cm at the level ice near the center of the
reservoir. Both clear ice and bubbly white ice were found in patches of bare ice
among the snow-covered ice surface as are seen in Fig. 2-A. Shown in Fig. 2-B is a
vertical section of the boundary part between the clear ice and the bubbly ice observed
under a crossed polaroid. Granular ice called snow ice in the surface layer of the bub-
bly white ice was formed by freezing of deposited snow soaked in overflooded water.
On the other hand, no snow ice was seen in the surface layer of the clear ice. It is
considered from this figure that the surface was not covered uniformly with ice in the
first stage of ice formation. The ice in the lower layer consisted of an interlocking
aggregate of columnar crystals, which usually increase in size with depth. A large
grain of ice crystal was found in the lower layer of an anchored shore ice (Fig. 3).

The ice temperature of the surface layer alters with the change of air tempera-
ture, whereas the temperature of the lower layer changes gradually. Thermal expan-
sion or contraction of the surface layer is therefore restrained by the lower layer. To
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measure the restraint thermal eéxpansion in the surface layer a strain meter was used
and steel balls were embedded on the ice surface. Each distance between the two
adjacent balls on the surface was measured both before and after the cut out of the
ice block (Figs. 5~A and 5-B). Expansions of 9X10~° and 14X 107° by the cutting out
of the block were observed as represented in Fig. 6. Restrained stresses called the
thermal stress in these cases are equal to 9 to 1l4kgw-cm~? with the use of the value
10°kgw-cm™? (=9.8X 10" dyn-cm™?) for Young’s modulus. These values are almost in
the same magnitude as the value of tensile strength of fresh water ice. It is then
expected that in the case of contraction with rapidly falling temperature, thermal cracks

occur in the surface layer as observed in the clear ice (Fig. 4).



