BERRT) =23y b oRTALIZEDAZREIDRT
— HiEltEEEIEEMREE O RILE#ITTE —

Secondary Lining by Shotcrete (Tokai-Hokuriku Expressway, Hida Evacuation Tunnel)
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Summary  The Hida Tunnel is a 10.7-km mountain highway tunnel located in the section between the Hidakiyomi
and Shirakawago interchanges, the last section to be opened to traffic on the Tokai-Hokuriku Expressway. It is Japan's
second (world's seventh) longest highway tunnel next to the Kan-etsu Tunnel. The secondary lining of a tunnel is
generally constructed by placing concrete. The evacuation tunnel in the Hida Tunnel was composed of numerous
patterns of supports because of the complex geological conditions. Constructing the evacuation tunnel throughout the
length using traditional concrete lining was expected to require various types of formwork and not to be cost
effective. It was then decided to apply high-strength fiber reinforced shotcrete throughout the length, which was as
strong as or stronger than traditional lining concrete.

The quality and ease of construction were examined for shotcrete. On the side of Shirakawago, freshly mixed
concrete was expected to be left for more than two hours and invert blocks were expected to have been installed at the
time of construction of secondary linings and disposing of concrete would be difficult. In order to solve these
problems, dry-mix shotcrete was selected. Dry-mix shotcrete, however, had such problems as the production of more
dust and greater variations of quality than wet-mix shotcrete. To solve these problems, the effectiveness of a dry
slurry shot system and a method of measuring the water content of dry-mix shotcrete using a luminance meter was
verified.

Key Words : Shotcrete, Dry-process shotcreting , Slurry type accelerator, Secondary lining , Fiber reinforced concrete
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