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Study of Ice Dome Construction on Lake-Ice Plate
(Part I) Viscoelastic analysis of ice plate under long-term ring load

Tsutomu Kokawa"

1) School of Design, Hokkaido Tokai University, Kamuicho Chuwa 224, Asahikawa

Abstract: Nowadays in Hokkaido, a frozen lake ice plates are being utilized as recreational
areas for a variety of winter activities such as snowmobiling, skating and fishing. Fortunately,
there is much water for the ice shell construction under the ice plate and it may be easy to con-
struct an ice shell as an instant shelter for winter facilities. In this situation, the lake ice plate
has to support a steady ring load transmitted from a vertical load including the weight of ice
dome itself. Assuming that ice is incompressible under hydrostatic stress and that it obeys
Maxwell’s fluid model for deviatoric stress and strain, a linear viscoelastic analysis based on
‘thin-plate theory’ and the ‘correspondence principle’, carried out in order to predict theoreti-
cally the creep behavior of the ice plate. As a result of this study, solutions of time-dependent
deformation and stress are obtained in closed form as an expanded series.

(2003410 A 17 B4, 2004 4E 1 A 27 HECASf+, 200442 B 26 H Bekiist4, 20043 A 5 B8,
HARMR 2004 £ 11 A5A)



