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PREDICTION OF ICICLES FROM LINING CONCRETE
BY CONSIDERING ENVIRONMENTAL CONDITIONS OF ROAD TUNNEL

Yoshinobu KONDO, Hisashi HAYASHI, Yasuyuki OKAZAKI, Isamu YOSHITAKE
and Masato SHINJI

In the winter season in Japan, icicles may occur from concrete lining of road tunnel. Such icicles may
induce traffic obstruction and damage to the tunnel facilities. Hence, the icicles are often removed manually
through patrols during winter. The foci of this study are to reveal the occurring conditions of icicles in
tunnels and to contribute to the labor saving of icicle removal work in winter. The crack tensor theory to
quantify the permeability of a rock mass based on the geometrics of discontinuities was used to predict
water leakage locations. The leakage risk was evaluated by quantifying permeability of cracked lining con-
crete. To examine the effect of environmental conditions, the temperature in tunnels where icicles previ-
ously occurred was analyzed. The study revealed the environmental conditions inducing icicles.
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