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Abstract: Approximately 60% of Hokkaido's national highway tunnels are equipped with water leakage
prevention plates to ensure winter driving safety. As a result, about 25% of the tunnel extension has not been
evaluated for soundness of tunnel lining concrete. It takes a lot of cost and time to inspect after removing the
leakage prevention plate. The opening area of the small window installed for inspection is small. In addition,
the location of small windows is limited, and it is difficult to inspect the entire length of the tunnel. Since non-
destructive inspection is not applicable, there are many problems in maintaining and managing sections
where leakage prevention plates are installed. In this study, a technical study was conducted to predict the
deterioration of tunnel lining concrete with water leakage prevention plates. In addition, the inspection
method of the tunnel lining concrete on the back of the water leakage prevention plate was examined.

As for the technology for predicting deterioration of lining concrete, we tried to apply the modified Black-
Scholes model as a model of deterioration progress using the tunnel inspection results. As verification of the
proposed model, the validity was confirmed using the latest tunnel inspection results. Next, we developed a
comparatively small inspection port, and proposed the inspection technology by CCD using the inspection port

and extracted issues for practical use. The implementation methods for practical use were summarized.

Key words: Tunnel Management, Water Leakage Prevention Plate, Predicting Deterioration



