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Excavating the Atera Fault Using Information from Construction of Investigation
Drifts
—The Chuo Shinkansen, the Chuo Alps Tunnel (Yamaguchi) —

By Takafumi Imai, Japan Railway, Construction, Transport and Technology Agency

The Chuo Alps Tunnel on the Chuo Shinkansen is a 23.3 km long mountain tunnel that runs through the
Kiso Mountains (Chuo Alps) between Shinagawa and Nagoya. It includes the 4.6 km long Yamaguchi lot
which extends over Nagano Prefecture and Gifu Prefecture. The geology is mainly composed of granite
porphyry from the Cretaceous Period of the Mesozoic Era. Also, an approximately 1.5 km long part of the
Yamaguchi lot intersects the Atera fault. To excavate the fault zone, authors utilized construction
information on the geology and groundwater behind a cutting face obtained from the long advanced
borings and investigation drifts and proceeded with the excavation of the main tunnel while selecting a
rational support pattern by quantitatively evaluating the ground in three dimensions. In this paper, the
authors report on the construction plan and construction results in the fault zone.
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Construction of a Large Rectangular Tunnel under the Tomei Expressway with a
Small Covering Using Box Jacking
—The City-Planned Road, the Yaizu-Hirohata Line—

By Tomonobu Tanino, Central Nippon Expressway Company Limited

The City-Planned Road Yaizu-Hirohata Line (Shizuoka Prefectural Route 81), which connects National
Route 150 in Yaizu City, Shizuoka Prefecture, with the Yaizu Interchange on the Tomei Expressway and
the Fujieda Okabe Interchange on the Shin-Tomei Expressway, is being widened from its current 2 lanes
to 4 lanes over a 900 m long section from the highly congested Yaizu Intersection to the Fujieda City
border. The goal of this project is to construct a new 354 m long, 12.6 m wide, and 7.1 m high structure
with a 1.5 m covering and 1.0 m separation from the existing culvert at the expressway intersection near
the Yaizu Interchange. The construction was carried out using a combination of the R&C method and the
ESA method, by jacking or towing the culvert in trenchless operations. In this paper, the authors present
an overview of the construction works and the results of various measurements of the road surface and
other elements taken during construction.
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Construction Using New Techniques Such as Prediction of the Ground Ahead of the
Face, Automatic Casting of the Lining
—The Shin-Meishin Expressway, the Ujitawara Tunnel, the West Lot—

By Yoshikatsu Maeda, West Nippon Expressway Company Limited

The Ujitawara Tunnel on the Shin-Meishin Expressway is a 2 km long large two-way tunnel with six
lanes located in Ujitawara Town, Tsuzuki County, Kyoto Prefecture. The ground is composed of a
complex geology consisting of a melange. The latest sensing technology was used to predict the ground
ahead of the face, and quantitative control of spraying thickness was studied by measuring the shape of
the excavated surface. In addition, from the perspective of improving productivity, high-fluidity concrete
for the lining was investigated, and an automatic casting system was tested. In this paper, the authors
report the results of the application of these new techniques.
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Earth Pressure Type Large Cross-Section Box Jacking In Soft Ground Where
Underground Structures Are Congested
—The Kachidoki East District Underground Passageway —

By Shouta Ishimoto, Shimizu Corporation

This project is to construct an underground passageway connecting the Kachidoki Station on the Oedo
Subway Line with a high-rise residential complex as part of the Kachidoki East Urban Area
Redevelopment Project Type 1. The rectangular shield tunneling has been used traditionally for the
construction of underground passageways connecting redevelopment areas and the nearest subway
stations in urban areas because, in addition to the small covering, it is often impossible to relocate
infrastructure facilities that are buried underground. However, the starting shaft side was constructed at
the same time as the construction of the residential complex, and because of the congestion of construction
works within the construction site and the difficulty of securing a work base area, the authors decided to
adopt the earth pressure type jacking method and developed a large box jacking machine (box width
7.4 m X height 4.6 m xlength 14 m, jacking extension =1235 m) and an excavation control system and
used it for the construction. In this paper, the authors report on the structure of the excavation machine
unique to the rectangular cross-section, the problems associated with them and measures against the
problems, and construction results.
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Relation between Direction of Excavation and Displacement under Anisotropic
Ground Conditions
—Case Study in the Minami-Alps Tunnel on the Chuo Shinkansen—

By Yomei Terao, Central Japan Railway Company

The Minami Alps Tunnel on the Chuo Shinkansen is a 25 km long tunnel that runs from Hayakawa
Town, Minamikoma County, Yamanashi Prefecture to Oshika Village, Shimoina County, Nagano
Prefecture. the Yamanashi lot of the project is to build a part of the tunnel which is located approximately
7.7 km to the east since October 2016, and construction of the advancing drift and the main tube is
currently underway. When excavating inclined shafts, advancing drifts, and crosscuts with a covering of
600-800 m, a great variance in displacement depending on the direction of tunnel excavation was
observed even under almost the same location or under the same geological conditions. It is considered
that the difference in the excavation direction under anisotropic ground conditions affects the
displacement in tunnels. In this paper, the authors report on the relationship between the confirmed
ground anisotropy and the measured displacement.



