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Construction of a Large Cross-Section Tunnel with a Branch for Installation of
Shinkansen Maintenance Facilities
—The Hokkaido Shinkansen, the Oshima Tunnel, the Kamifutamata Lot—

By Yusaku Otsuka, Japan Railway, Construction, Transport and Technology
Agency

The Oshima Tunnel is a 32.7 km-long mountain tunnel between the Shin-Hakodate-Hokuto station and
the Shin-Yakumo station (tentative name) on the Hokkaido Shinkansen. The construction is divided into
seven sections. The Kamifutamata section is the sixth construction section from the Shin-Hakodate-
Hokuto starting point, covering approximately 4.5 km. The Hokkaido Shinkansen requires the
construction of facilities for storing maintenance vehicles approximately every 30 km. Therefore, it was
decided to establish a side depot for storing maintenance vehicles, branching off via a tunnel in this
construction section, which is located approximately halfway between the Shin-Hakodate-Hokuto station
and the Shin-Yakumo station (tentative name). In this paper, the authors report on the design and the
construction of a 240 m’ large cross-section tunnel and a branch tunnel intended for the construction of the
side depot in this construction section.
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Challenges and Responses before the Start of Excavation of Kyushu’s First Road
Shield Tunnel
—The Kagoshima Tozai Road Tunnel—

By Hironobu Sato, Ministry of Land, Infrastructure, Transport and Tourism

The Kagoshima Tozai Expressway is a high-standard road connecting the Kagoshima IC, the junction
of the Cross Kyushu Expressway and the Minami-Kyushu Expressway, with the center of Kagoshima City
and Kagoshima Port. The Kagoshima Tozai Road, part of the Kagoshima Tozai Expressway, stretches
34 km from the Kagoshima IC to the Konan IC (tentative name). To date, the 0.4 km-long four-lane
section between the Kagoshima IC and the Tagami IC and the 1.8 km-long two-lane section between the
Tagami IC and the Kenbu IC have been opened. The construction of the 2.3 km-long section between the
Tagami IC and the Konan IC (tentative name) began in November 2023. This section is the first road
tunnel in Kyushu constructed using the shield tunneling method. In this paper, the author introduces the
results of the ground surveys of the small earth cover that were carried out before the shield tunneling
began, measures against obstacles, and slope stabilization measures implemented at the entrance of the
shield tunnel on the arrival side.
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Shield Tunneling through Continuous Steep Curves in the Ground Containing Weak
Layers in Gravel

—The Kiyose City Sewerage, the Right Bank of the Yanase River No. 5 Rainwater
Sewer Main—

By Satoru Takayanagi, Toyo Imamura Joint Venture

The construction of the No. 5 rainwater sewer main on the right bank of the Yanase River began in
FY2013 to mitigate inundation damage caused by recent heavy rains and large typhoons in Kiyose City.
The sewer is being constructed on the right bank of the Yanase River, where damage was particularly
concentrated in the city. This construction was the final stage of the project and the muddy soil pressure
balanced mini-shield method was selected for the construction because it was necessary to construct a
continuous steep curve of £ =10 m and steep curves in the ground containing weak layers and to perform
a continuous construction of approximately 1,000 m from the starting shaft to the arrival shaft. In this
paper, the authors report on the measures taken to address the construction challenges, including the
development of a machine suitable for gravel and clay, the selection of the optimal jacking force, as well as
the results of these measures.
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Construction of Underground Power Plant and Long-Distance Headrace Tunnel in
Gravelly Sandstone in North Sumatra
—Republic of Indonesia, the Asahan No. 3 Hydroelectric Power Plant—

By Hideaki Takaoka, SHIMIZU CORPORATION

The Asahan No. 3 Hydroelectric Power Plant is a run-of-river type hydropower plant (174 MW)
currently under construction in North Sumatra, Republic of Indonesia. The power plant uses water from
the Asahan River, which flows from Lake Toba, the world's largest caldera lake. This tunnel route is
located mainly on the left bank of the Asahan River with a soil cover of 70 to 400 m of gravelly sandstone.
After the start of the construction on March 28, 2019, the works began with clearing trees to prepare the
access road. In the outside construction area, the Asahan River was diverted to construct an intake weir,
an open channel, and a water buffer. The works in the tunnel section included excavation and construction
of concrete lining for a total length of 10.9 km, including an underground power plant, incline, and four
shafts. The work was completed in March 2024 after a five-year construction period. In this paper, the
authors report on the tunneling, including the underground power plant, along with efforts made during
the COVID-19 pandemic and the use of ICT technology.
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Extension Plans of Tokyo Metro the Yurakucho Line and the Namboku Line

By Sinsuke Shirako, Tokyo Metro Co., Ltd.

Since its predecessor, the Teito Rapid Transit Authority was established with the 14.3 km Ginza Line,
Tokyo Metro has worked to develop, expand, and operate a subway network of nine lines with a total
length of 195 km, mainly in the Tokyo metropolitan area, beginning with the Marunouchi Line
construction in April 1951 and continuing until the opening of the Fukutoshin Line in June 2008. Based on
the Reply No. 371 of the Council for Transport Policy regarding the extension of the Yurakucho Line and
the Namboku Line, an application for railway business permission was filed in January 2022, and approval
was received from the Minister of Land, Infrastructure, Transport and Tourism in March. The extension
of the Yurakucho Line is a 5.2 km line that will run from the Toyosu Station to the Sumiyoshi Station on
the Hanzomon Line via the Toyocho Station on the Tozai Line. In addition to the existing the Toyosu
Station and the Sumiyoshi Station, the plan is to establish three new stations, the Toyocho Station, the
Edagawa Station, and the Sengoku Station (all names are tentative), to alleviate the inconvenience of train
access in these areas. The extension of the Nanboku Line is a 2.8 km line that will run from the
Shirokane-Takanawa Station to the Shinagawa Station (tentative name). It will be the first route for
Tokyo Metro to extend to the Shinagawa Station. In this paper, the authors present an overview of the
extensions of the Yurakucho Line and the Namboku Line, as well as the topography and geology of the
area, and describe the features of the construction plan for this extension project.



