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Overcoming Quicksand and Foot Subsidence with a Small Covering in Unconsolidated
Sandy Ground
—The Ken-O Expressway, the Shibayama Tunnel—

By Hisao Kawano, East Nippon Expressway Company Limited

The Shibayama Tunnel on the Ken-O Expressway is a new 616-m-long tunnel with an excavated cross-
sectional area of approximately 80 m” constructed in unconsolidated sandy ground with a covering of 3 to
17 m. Several cases of cave-in depression of the ground surface due to quicksand have been reported in
tunnels along the expressway. The land directly above the tunnel is used for a variety of purposes. If a
surface cave-in depression were to occur, it would have a significant impact on stakeholders, so preventing
quicksand during excavation was a major challenge. There was also concern that the soil load would be
concentrated on the foot part of the steel supports, destabilizing the ground at the foot part. To address
these issues, the excavation was conducted after verifying the measures through various types of test
constructions. As a result, the tunnel excavation was completed without any impact on surface structures.
In this paper, the authors report on these measures and results.
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Using the Pipe Roof Method to Excavate Directly Under a Golf Course with a Minimum
Covering of 3m

—The National Route 1, the Hokusei Bypass, the Third Phase of the Sakabe Tunnel
Project—

By Masakatsu Komiya, Tobishima Corporation

The Sakabe Tunnel is an 870-m-long tunnel between the Hinaga-Yasato municipal road and the National
Route 477 bypass, scheduled to open in FY 2024. The third phase of the project will cover the 125 m
section closest to the starting point. The tunnel passes through a hilly area of unconsolidated ground at an
elevation of 70 to 80 m. Because a golf course in operation is located above the tunnel for almost the entire
length and the minimum covering is approximately 3 m in some sections, the early closure was planned for
the whole length of the third phase using the full-face method with the auxiliary bench, employing the pipe
roof method. In this paper, the authors report on the construction plan for the pipe roof method, the
monitoring measurement method during construction and the actual construction results, measures to
prevent the subsidence of the ground surface during tunnel excavation, and verification of the
effectiveness of these measures.
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Tunneling Using Vertical Double Circular H&V Shield TBM Blanching Underground
—The Tokyo Sewerage, the Branch Sewer near Akabanedai 1-Chome and Akabane-
nishi 4-Chome, Kita City—

By Junichi Karino, Tokyo Metropolitan Government

The Sewerage Bureau of the Tokyo Metropolitan Government promotes inundation prevention
measures, focusing on the west area of Akabane, Kita City. The purpose of this project is to improve the
stormwater drainage capacity of the area by constructing two main branch sewers using the shield TBM
to augment the existing sewer main. The vertical double circular H&V shield TBM branching
underground consisted of an upper section with an outer diameter of 3,340 mm and a lower section with an
outer diameter of 2,890 mm. Both sections were launched simultaneously using the slurry shield method to
construct storm sewer pipes with finished inner diameters of 2,800 mm and 2,400 mm. This is the eighth
project in Japan using the H&V shield TBM. In this paper, the authors report on the construction
measures and actual results obtained when using this H&V shield TBM, including measures to seal water
at the start of construction and shield attitude control in the linked vertical section.
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Construction of a Long Distance, Deep, Steep-Slope Shield Tunnel in Urban Area
—TEPCO Pipeline near the Kasaibashi Dori Avenue—

By Ririka Izumi, TEPCO Power Grid, Incorporated

The pipeline near Kasaibashi-Dori Avenue is a new long-distance shield tunnel with an inner diameter of
3.0 m and a length of 6.2 km that connects the Koto substation to the Eitaibashi substation in Tokyo. The
route was selected to avoid existing buried structures in the city center, resulting in severe construction
conditions with a maximum covering of 53.0 m, five sharp curves with a radius of curvature of 60 m or less,
and a maximum inclination of 1855 %. Various issues were solved during this construction, which began
in March 2017 and reached a breakthrough in May 2023, including the appearance of boulders during
shield tunneling, changes to the longitudinal alignment due to debris, steep slope construction, and the
manual excavation and removal of wastes in the arrival section from inside the tunnel. Subsequently, the
secondary lining of sharp curves and hardware for cable support was installed. In this paper, the authors
report on construction results related to solving these issues.
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Study of Characteristic Ground Behavior and Deformation of Supports for Each Rock
Type

By Kiyoto Nakano, East Nippon Expressway Company Limited

The standard method to build highway tunnels is NATM, and the NATM database is used to streamline
design and construction. Focusing on the deformation behavior and the deformation of supports for each
rock type, In this study, the authors analyzed 210 tunnel tubes with a total length of 300 km from the
database of the Nippon Expressway Research Institute Company Limited. The amount of deformation for
each rock type was analyzed in relation to covering, competence factor, face assessment score, etc. We
discuss design and construction issues and points of attention related to the deformation of supports for
each rock type in relation to deformation amount, rock properties, support patterns, deformation modes,
and other factors.



