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Maintenance Manual for the Abo Tunnel, in Service for 26 Years

By Takeharu Tajiri, Central Nippon Expressway Company Limited

The Abo Tunnel is a 4,370-m-long mountain tunnel located on the Abo Toge Road, a part of the Chubu
Jukan Expressway, connecting Nagano Prefecture and Gifu Prefecture from east to west. The tunnel is
located in a chain of volcanoes belonging to the Norikura volcanic belt. The tunnel was put into service in
December 1997 after overcoming many difficulties during the construction phase, including high
geothermal heat and large water inflow. Now, 26 years after the operation, measures have been
implemented as deterioration has become evident. A study group of experts was organized to discuss the
issue to develope a proper maintenance and management plan for the future. In this paper, the authors
report on the “Abo Tunnel Maintenance Manual” which was created by analyzing the actual repair and
reinforcement works to date and construction records.
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Shield Tunneling beneath the JR Sanyo Main Line and Long-Distance Pipe Jacking
through Gravel Ground
—Himeji City, the Shioiri River, the Sai-nishi River Main Flood Bypass—

By Seiichiro Kawabata, Himeji City

The goal of the construction of the main flood bypass between the Shioiri River and Sai-nishi River in
Himeji City is to reduce inundation damage in the Kosaka area and the Sai area of the Hirohata-ku in
Himeji City. The project involves the construction of a main flood bypass with a total length of
approximately 2,400 m using the shield tunneling method and the pipe jacking method to capture
rainwater from an existing waterway and discharge it into the Shioiri River. The shield tunneling had to
be conducted close to the JR Sanyo Main Line, and boring had to be done directly under the new
prefectural road. On the other hand, the pipe jacking works were a challenge as it required long-distance
pipe jacking in gravel ground. In this paper, the authors report on efforts to address the above issues and
to develop an Al-based automated shield tunneling operation system to improve productivity.
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Building a Shaft near Railway Line in an Urban Area Using Pneumatic Caissons While
Protecting Miyamizu Spring.

—Second-Class River Higashi River System Tsuto River Underground Reservoir
Tunnel and Other Construction Works—

By Fumio Mino, Daiho Sonec Tamura Special Joint Venture

The Tsuto River basin, which runs north to south through the center of Nishinomiya City, Hyogo
Prefecture, is subject to frequent inundation damage caused by heavy rains. A 3.8-km-long underground
river of 49 m diameter is planned, with the upstream 1.7 km to be constructed as an underground
reservoir tunnel. In this 1.7 km section, an inflow facility is located at the upstream end and a discharge
shaft is located at the downstream end. The underground reservoir tunnel will be constructed using the
shield tunneling method. The discharge shaft will be about 40 m deep and will also serve as the starting
shaft for the downstream shield TBM. It will be constructed using the pneumatic caisson method. The
shaft is located near the JR Kobe Line and housing complexes, and downstream of the Tsuto River is Nada
Gogo, one of the most famous sake brewing areas in Japan, which uses spring water called Miyamizu for
sake brewing. In this paper, the authors report on the construction of the shaft close to a railway line in an
urban area and the pollution control measures taken for the Miyamizu water.
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Boring a Tunnel for Muck Removal by Large-Diameter Pipe Jacking Directly under
Tracks in a Large Terminal Station
—Southern East-West Free Passage of Tokyo Station—

By Hirofumi lkemoto, East Japan Railway Company

The Southern East-West Free Passage connecting the Marunouchi area and the Yaesu area will be
constructed at Tokyo Station on the first basement floor of the Yurakucho side to improve accessibility
between the east and west areas of the station. The construction work will involve removing the muck and
existing structures within the station, constructing a new viaduct, and renovating the existing viaduct.
Because there are various structures inside and outside Tokyo Station, the biggest challenge was to
secure a route to remove the approximately 19,200 m® of muck. To solve this problem, it was decided to
construct a new tunnel for transporting the muck using high-density slurry type pipe jacking method.
However, due to the restrictive construction environment of Tokyo Station and the fact that the tunnel
would have to be excavated directly underneath a railway line in service, various challenges arose. In this
paper, the authors present an overview of the free passage construction plan and report on the studies
conducted to ensure the safety of railway operations during the construction of the soil removal tunnel.



