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Construction of Arrival Section of a Tunnel Directly above a Road on a Steep Slope
with Scattered Boulders
—the National Route 158, the Nagawado Ni-gou Tunnel—

By Hiroshi Miyata, Ministry of Land, Infrastructure, Transport and Tourism

The National Route 158 Nagawado Improvement Project is 2.2 km-long road improvement project
which consists of construction of two tunnels and a bridge downstream of Nagawado Dam. The purpose of
the project is disaster prevention and road alignment improvement. Since the area is dotted with tourist
attractions such as Kamikochi, Shirahone Onsen, and Norikura Kogen, the project is expected to enable
safe travel, reduce travel time, and revitalize the tourism industry. This project involves construction of
the Nagawado Ni-gou Tunnel (tentative name) using the conventional tunneling method. The portal of
the tunnel on the arrival side is located on a steep slope where cracked granite is distributed, as well as
sand and boulders scattered in depressions. In this paper we report on the construction of the arrival
section on a steep slope strewn with boulders in consideration of the existing road.
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Long-Distance Slurry Shield Tunneling in Gravel at Great Depth
—Dai-ni Asaka-Kami-igusa Water Line Dai-ichi Lot, Breau of Waterworks Tokyo
Metropolitan Government—

By Tomio Sakai, Tokyo Metropolitan Government

The Bureau of Waterworks, Tokyo Metropolitan Government is promoting the duplication of water
pipes connecting water purification plants and water supply stations to secure the backup function for
water supply. In this paper authors report on the installation of the Dain-ni Asaka-Kami-igusa water line
between the Asaka Water Purification Plant and the Kami-igusa Water Supply Plant, which is being
promoted to ensure the duplication of water pipes. Almost the entire section of the Dai-ni Asaka-Kami-
igusa water line was constructed using the shield tunneling method. This section was constructed using a
slurry shield tunneling under difficult construction conditions, including tunneling through gravel under
high water pressure at a depth of 40 to 50 m. Therefore, consideration of shield TBM specifications and
securing of water tightness at the arrival of the shield were important challenges. In addition, considering
of the auxiliary method was also important challenge because the tunneling was carried out along a steep
curve in a highly collapsible sand. In this paper authors describe the measures taken for these conditions
and challenges and reports construction results.
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Evaluation and Design Method of Reinforcements for Deformed Mountain Tunnels

By Kazuhide Yashiro, Railway Technical Research Institute

Mountain tunnels may be deformed by the action of earth pressure depending on the geological
conditions after opening and require reinforcement works. There are various methods used for
reinforcement of tunnels deformed by the action of earth pressure, but there is the challenge that a
comprehensive design system has not yet been established. Therefore, in order to create a reinforcement
design system, on the basis of the reading examples about effect of reinforcement works, we evaluated the
effect of each reinforcement using numerical analysis, and propose the concept of lining reinforcement and
a simple method to predict the effect of the lining reinforcement. We report these outlines in this paper.



