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Long-Distance Tunneling With a 1,930 mm Diameter Shield TBM Through Gravel With
Boulders
—Northern Tama Water Pipe, Bureau of Waterworks, Tokyo Metropolitan
Government—

By Kaoru Mochizuki, Tokyo Metropolitan Government

The Bureau of Waterworks, the Tokyo Metropolitan Government is moving forward with projects to
reconstruct waterworks facilities and to enhance and strengthen water transmission and distribution
piping network. A water supply station is being constructed in Kiyose City as one of the projects to
improve the stability of the water supply in the eastern part of the left bank of the Tama River. In this
project, a new pipe connecting the new water supply station and the existing water pipe was constructed
using an EPB shield TBM. Since the diameter of the water pipe was set at 900 mm, the outer diameter of
the TBM was 1,930 mm and the inner diameter of the steel segment was 1,650 mm, making it the
narrowest tunnel ever constructed by the Bureau of Waterworks, the Tokyo Metropolitan Government.
The shield TBM cut through the earth consisting of gravel with boulders. It was a long-distance boring
with a length of 2,835 m. In addition, the construction conditions were severe because it was impossible to
make a shaft for the exchange of bits. In this paper, authors report on the measures against these problems
and the results of the construction.
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Underground Joining of Shield TBMs Crossing Deep Strait and Shortening the
Construction Period by Installation of Temporary Shafts
—Singapore Power cable Tunnel, Jurong Island—

By Noboru Inoashi, Penta-Ocean Construction Co., Ltd.

In Singapore, which is experiencing rapid economic development, many power line tunnel projects have
been planned to meet the expected future increase in electricity demand. This project involves the
construction of a deep strait crossing tunnel connecting the main island of Singapore with Jurong Island.
The tunnel, which has a finished inner diameter of 6.0 m, a length of 5,217 m, and a maximum depth of 80 m,
was to be excavated using two slurry shield TBMs. The project required excavation through rock and
composite soil containing rock and clay, exchange of cutter bits under high water pressure, and
underground docking of the TBMs. To shorten the construction period, temporary shafts were installed to
enable parallel work between the shield tunneling and building the main shaft, and mechanized
construction of the tunnel ancillary works was carried out. In this paper, authors report the construction
details that allowed to overcome many of these severe conditions.
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Tunnel Project on Yokohama Ring Expressway South Line (Ken-O Expressway)

By Shingo Sato, East Nippon Expressway Company Limited

The Yokohama Ring Expressway South Line is a part of the Ken-O Expressway, one of the three ring
roads in the Tokyo metropolitan area. The 9 km long line connects Kanazawa ward and Totsuka ward in
Yokohama City. Although there was strong opposition movement for the project right after its
operationalization in 1988, as a result of a lengthy process of building consensus with the local community
and developing a safe and environmentally friendly construction plan, construction work on the main line
has now begun on the entire line. In this paper, we present an overview of the tunnel construction plans
that have been considered to minimize the impact on the surrounding area, such as the possibility of using
the shield tunneling method for tunnels planned with NATM due to the progress of urban tunnel
construction technology, and the change from cut-and-cover technique to trenchless technique in the
sections close to a residential area.
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Results and Evaluation of Measurements in the Seikan Tunnel After 33 Years in
Operation

By Kenji Mitani, Japan Railway, Construction, Transport and Technology Agency

The total length of the Seikan Tunnel is 53 km 850 m. 23 km 300 m of the tunnel runs under the seabed.
The deepest part is 240 m below the sea surface, where it is subjected to a water pressure of up to 2.4 MPa
under a unique condition in which high water pressure and constant water inflow from the sea must
always be considered. The important report on the operation and maintenance of the Seikan Tunnel has
been provided four times in this magazine. Since 13 years have passed since the last report, various
measurement data and evaluation results of the Seikan Tunnel are presented again based on the latest
data.
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Analysis of Mechanistic Effects of Geological Characteristics and Tunnel Invert on
Heaving Phenomenon

By Kiyoto Nakano, Nippon Expressway Research Institute Company Limited

Heaving in some mountain tunnels after completion occurs in roadbeds that were built without a tunnel
invert because the ground was relatively stable during construction. The stress-release by excavation,
along with subsequent swelling of groundwater, cause the roadbed to lose strength, allowing upheaval of
the road surface.

In this study, we analyzed geological degradation characteristics and the state of past tunnels in cases
where tunnel inverts were installed. And, we used measurement data to compare axial forces of tunnel
inverts with axial forces of early-closure primary tunnel inverts in other tunnels at the construction stage.
Based on these, we discuss the necessary performance. As a result, we used numerical analysis to compare
the support effectiveness of the tunnel invert shape and considered a rational structure.



