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Construction of a Tunnel with a Large Earth Cover Close to the Median Tectonic Line
—The San-en Nanshin Expressway, the Aokuzure-toge Tunnel, the Shizuoka Side
Lot—

By Yoshihiro Koike, Ministry of Land, Infrastructure, Transport and Tourism

The Aokuzure-toge Tunnel (tentative name) is a 4,998 m-long mountain tunnel located on the border
between Nagano Prefecture and Shizuoka Prefecture. Since the tunnel passes parallel to the Median
Tectonic Line at a distance of approximately 500 m, complex geology affected by fault movement appears
in a face. In addition to this complex geology, the tunneling was carried out under high earth pressure
conditions due to the large maximum earth cover of 600 m. In the Shizuoka side lot of the tunnel (L =
2,144 m), displacement increased and deformation occurred when the earth cover exceeded 300 m.
Applying additional rock bolts, double steel support and using ultra-high-strength shotcrete with a
strength of 54 N/mm® in deep areas where the earth cover exceeded 580 m as displacement control
measures allowed to excavate the tunnel successfully. In this paper, the authors report on the construction
of the mountain tunnel with a large earth cover in the ground with fragile metamorphic rocks in the
vicinity of the Median Tectonic Line.
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Protecting the Environment of Densely Populated Housing Area and Ensuring the
Safety of Existing Road during Phase Il Line Construction.
—The Sasebo Road, the Tenjin-Yama Tunnel —

By Koichi Nakahara, West Nippon Expressway Company Limited

The Tenjin-yama Tunnel on the Sasebo Road is a 909 m-long mountain tunnel. Phase II construction of
the tunnel was carried out close to a temporary two-lane road through which more than 30,000 vehicles
pass every day. Severe conditions, such as urban areas with dense private dwellings in the vicinity and
narrow yards with height differences required giving sufficient consideration to safety and environmental
protection factors, such as noise and vibration. In addition to the landslides at the west portal, deformations
of heaving were detected in the existing tunnel, and there were concerns from the planning stage about
the impact of tunnel excavation, so careful works were required. In this paper, the authors report on the
investigation of temporary facilities such as mucking works under constrained conditions, the
investigation of the effect of the construction on landslides and heaving, and the construction results.
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Tunneling in Defective Ground Fractured by Faults on the Northern Edge of the Suwa
Basin.

—The National Route 20, Simo-Suwa Bypass, the Yamada Tunnel—

By Shinichi Takakuwa, Ministry of Land, Infrastructure, Transport and Tourism

The tunneling site is located in the mountains on the northern edge of the Suwa Basin, north of Lake
Suwa at the intersection of the Itoigawa-Shizuoka Tectonic Line and the Median Tectonic Line. Defective
grounds that have been fractured and turned into clay due to the effects of faults and hydrothermal
alteration are common. It was predicted that the construction would be difficult as there are records of
large water inflows and ground surface subsidence occurring during the construction of nearby tunnels in
the past, so a rigid support structure and reinforcement of the crown and face were required. The
groundwater level was high in the latter half of the tunnel and the existence of fault fracture zones was
assumed, and there were concerns that the loose ground would collapse and a large amount of water
would come out, so the tunnel was excavated while confirming the groundwater level in front of the tunnel
using drainage boring. In this paper, the authors describe the auxiliary methods implemented at this site
despite the short length of the tunnel to prevent the recurrence of the same events, taking advantage of
the lessons learned from past large water inflows and ground surface subsidence events.
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Design and Construction of an Undersea Shield Tunnel to Discharge ALPS Treated
Water into the Sea
—TEPCO Fukushima Daiichi Nuclear Power Plant Discharge Tunnel—

By Tatsuya Hayashi, TEPCO Holdings, Incorporated

Full-scale construction work to install dilution and discharge facilities for treated water, including
multi-nuclide removal equipment, at TEPCO's Fukushima Daiichi Nuclear Power Station began in August
2022 and was completed in June 2023. Subsequently, the government made a decision regarding the
timing of the start releasing water treated by the multi-nuclide removal equipment into the sea, and based
on the implementation plan approved by the Nuclear Regulatory Authority, discharge of the ALPS
treated water at this facility began in August 2023. As a part of this construction work for the discharge
facility, an approximately 1 km long undersea tunnel (inner diameter 2.59 m) was constructed using the
slurry shield method from the power station to the outlet installed on the seabed. The tunnel construction
was carried out under the seabed with a water pressure of 0.2 MPa through a bedrock layer with an N
value of over 50, reaching the caisson on the seabed and ensuring a safe process of discharging ALPS
treated water into the sea. In this paper, the authors report on the design and construction results of this
tunnel.
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Plan for Simultaneous Relocation of Two Large Diameter Main Sewers in the Vicinity
of Sapporo City Center
—Construction of a New Sewer in the Soseigawa Treatment Area (Shield Lot) —

By Masaki Fujita, Sapporo City

The Sapporo Sewerage and River Bureau has been working since FY 2023 to relocate a total of 12 km of
the two large-diameter main sewers, aiming to complete the work by the end of FY 2026, previous to the
construction of a new underground road installed on the Soseigawa-dori, National Route 5. The
construction site is located in the vicinity of Sapporo city center, construction will proceed simultaneously
in all eight lots. The shield tunneling method was used for three lots (outside diameter 2,600 to 3,900 mm),
which accounted for the majority of the construction length. The project had to deal with a variety of
obstacles and challenges in each section: long-distance tunneling of over 3 km, steep curves with a
minimum curve radius of X = 15 m, continuous steep curves in soft ground (R = 25 m X 4 locations) and
small earth cover of less than 1.0 D. In this paper, the authors focus on the construction planning studies
carried out at the design stage.



