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A STUDY ON THE CORRELATION
BETWEEN CRACKS AND ICICLES IN TUNNEL LINING

Yoshinobu KONDO, Hisashi HAYASHI, Yasuyuki OKAZAKI and Masato SHINJI

In the winter season in Japan, Icicles may occur in the concrete lining of the tunnel. Icicles on the tunnel
lining can cause traffic obstruction and damage to the tunnel facilities, so works prevent Icicle related dam-
age through patrols and manual removal. The purpose of this study was to reveal the conditions for the
occurrence of icicles in tunnels and to contribute to the labor saving of icicle removal work in winter. For
this purpose, leakage locations in the tunnel were predicted and the environment in the tunnel was measured.
The crack tensor theory, which quantifies the permeability of a rock mass based on the geometric relation-
ship of discontinuities, was applied to the linig as a method of predicting the location of leakage, and the
risk of leakage in the lining was evaluated by quantifying the cracks on the lining surface using the perme-
ability tensor. In order to clarify the relationship between the temperature around tunnels and the occurrence
of Icicles, the environment inside tunnels where Icicles occurrend in the past was analyzed. Clarification
of the conditions occurrence of such icicles in tunnels is expected to reduce the burden of tunnel manage-
ment in winter
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