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Large Scale Renovation of Tunnels on the Tokaido Shinkansen After 50 Years of
Service

By Toru Suzuki, Central Japan Railway Company

Tunnels make up 68.6 km of the Tokaido Shinkansen whose full length is 515.4 km. More than 50 years
have passed since the Railway opening in 1964, but civil engineering structures, including tunnels,
continue to maintain sufficient soundness through careful inspections and repairs. Nevertheless, the
progression of aging is an issue that will eventually require the replacement of facilities or large-scale
renovation with equivalent effectiveness. "Preventive maintenance' was performed on all tunnels to
prevent the occurrence of deformations and to maintain the performance of the structures in their current
state as much as possible. The large-scale renovation was started in 2013 and the works are still underway.
In this paper, the authors describe the large-scale tunnel renovation project executed by Central Japan
Railway Company and present renovation examples.
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Groundwater and Displacement Control Measures in Phase I Tunnels in Hydrous
Unconsolidated Ground
—Kanazawa Eastern Ring Road, the Tsukiura Tunnel (Phase II) —

By Hideki Watanabe, Ministry of Land, Infrastructure, Transport and Tourism

The Tsukiura Tunnel Phase II construction project includes the construction of a 1,020 m long tunnel
between Tsukiura-machi and Kamiyachi-machi in Kanazawa city, which is a part of the Kanazawa Eastern
Ring Road (9.4 km long). The goal of the project is to allow traffic on four lanes. The most critical issue was
to ensure the safety of the Phase I tunnel because the new tunnel was separated from the already opened
Phase I tunnel by a distance of 20 m. In addition to the usual measurement items A, various measuring
instruments were installed around the tunnel portals and in the Phase I tunnel to constantly monitor the
behavior of the ground while the 1,006 m section was excavated using mechanical excavation by NATM.
In this paper, the authors report on groundwater control measures such as dewater boring, displacement
control measures such as lining primary invert concrete, and monitoring of the Phase I tunnel during the
tunnel excavation in an unconsolidated ground.
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Construction of Small NATM Headrace Tunnel and Power Plant Shaft in Hard Granite
—Chubu Electric Power, the Seinaiji Hydroelectric Power Plant—

By Masashi Ueda, Chubu Electric Power Co.,Ltd.

Chubu Electric Power Company is constructing an inflow type Seinaiji hydroelectric power plant in Iida
City and Achi Village in the southern part of Nagano Prefecture. This project includes the construction of
a headrace tunnel with a total length of approximately 5,100 m and an inner section area of approximately
6 m’. The small cross-section and good condition of the granite ground allowed to adopt the NATM. Rail
haulage was used in the tunneling. Drilling, mucking, and spraying machines were changed for each
process. To shorten the duration and reduce costs, the sprayed concrete lining was used as the finished
surface. In addition, a cylindrical shaft with an inner diameter of 124 m and a depth of approximately 30 m
was designed and built to obtain an effective head of approximately 273 m, which is required for the
maximum output of 5600 kW of the power plant. In this paper, the authors report the results of the
construction of the small tunnel using NATM with rail haulage in granite ground, as well as the
construction of the power plant shaft.
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Construction of Shaft in a Narrow Environment and Arrival of Shield TBM under High
Water Pressure
—Water Distribution Main Pipe River Crossing Project, Bureau of Waterworks, Tokyo
Metropolitan Government—

By Toshiyuki Shimoda, Tokyo Metropolitan Government

A tunnel was constructed across the Nakagawa River using the shield tunneling method as an
alternative route to the Nakagawa Aqueduct Bridge. After a study of various construction methods for the
launching shaft, the urban ring construction method was selected to minimize the impact on the
surrounding ground since the shaft was located close to residential houses. The arrival shaft was located in
a narrow space with a road width of 8.7 m. After the road decking was installed, the shaft was constructed
under the road to a depth of 28 m by placing the immersion equipment of the urban ring method in an
underground yard constructed with steel sheet piles. Because the groundwater pressure was high at the
time of shield TBM arrival and there were concerns about water inflow and sediment runoff, the shield
TBM arrived at the shaft in which a bulkhead was installed in advance.



