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Numerical investigation of structural safety of ice dome under short-term
uniformly circular load

Tsutomu Kokawa"

1) School of Art and Technology, Hokkaido Tokai University

Abstract:

This paper describes a numerical investigation of structural safety when the ice

dome is subjected to a concentrated load such as a human live load on the apex. Regarding the
problem as a short-term loading and the elastic behavior of ice, the elastic solution is based on
the theory of a spherical shallow shell under a uniformly small circular load. Both the cases of
single load and twin loads on a dome are investigaled assuming that the ice dome will break
when the tensile stress reaches a certain maximum value. Estimating that the weight of a
human is 100 kg and the allowable stress of the ice is 3 kg/cm®, where the bending strength is

10kg/cm®,

it is concluded that the minimum thickness of the ice becomes 6 cm under a 15m

span, and 7 cm over a 15 m to 30 m span, even though the distance is 1 m in case of twin loads.
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