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Strenuous Efforts to Commence the Excavation of Large-section, Long-distance
Shield Tunnels Deep Underground for the Chuo Shinkansen

By Naoyuki Yoshioka, Central Japan Railway Company

Shield tunnels with a large section and a long distance are excavated deep underground in urban areas
for the Chuo Shinkansen project. To minimize the flooding risk attributable to high water pressure during
the shield departure and to ensure excavation quality by stabilizing the tunnel face, two unique
technologies have been developed and adopted: an envelope cylinder for launching the shield machine and
a device for sampling mud from the chamber under high pressure. Furthermore, in response to a cave-in
incident at a different project, safe and sound strategies were decided to be implemented, such as
enhancing safety protocols and studying the impact of excavation on the area nearby. To confirm the
effectiveness of these measures at an early stage prior to the main excavation and to demonstrate a
commitment to local residents, the excavation began with careful concurrent investigations. This paper
introduces the background of these efforts.
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Hard Rock Excavation Using a 12.8-m Outer Diameter Slurry Shield TBM at a Maximum
Soil Cover of 87T m
—Singapore MRT Cross Island Line CR202—

By Kenji Yamashita, Obayashi Singapore Private Limited

The design and construction of bored tunnel between Fairways Drive and Sin Ming Walk and associ-
ated works is part of the Cross Island Line MRT Project, which crosses Singapore and is commissioned by
Land Transport Authority (LTA). It consists of tunnel construction, including a Large-diameter single-
bored tunnel directly beneath a nature reserve where access from above ground is not permitted, as well
as a facility building construction. In addition to the large diameter TBM (segment outer diameter ¢12.2
m, inner diameter ¢11.3 m, width 2.0 m), the ground to be excavated is mainly hard rock (Bukit Timah
Granite), and the tunnel length is approximately 5 km long, including section from a high overburden 87 m
to a shallow overburden 7 m (approximately 0.6D: D = TBM outer diameter). At the arrival point, TBM
will go through under a narrow road surrounded by high-rise condominiums through alternating layers of
highly weathered rock and non-weathered hard rock with shallow overburden to reach the retrieval shaft.
TBM assembly was completed in May 2025, and as of December 2025, the main drive is in progress. This
paper introduces TBM planning for achieving tunnelling under these conditions.
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Long Distance, Sharp Curve Shield Construction for Sludge Transfer Pipe Renewal
Project

—Tokyo Metropolitan Government, Bureau of Sewerage: Construction of Section 3
between Ochiai and Miyagi Water Reclamation Center—

By Hiroaki Tsuzuki, Tokyo Metropolitan Government

The Tokyo Metropolitan Government’s Bureau of Sewerage is gradually carrying out renovation work
on its sludge transport pipes to improve the reliability and efficiency of its sludge transport network. The
Bureau is currently constructing a pipeline gallery system covering a total length of approximately 10 km,
from the Ochiai Water Reclamation Center in Shinjuku Ward to the Miyagi Water Reclamation Center in
Adachi Ward. This project involves constructing a tunnel using a slurry shield with an outer diameter of
3.12 m over a section of approximately 4.1 km, divided into four sections. The construction route was under
high water pressure with a maximum soil cover of 47 m, and the plan was to construct long distances,
including seven sharp curves, without intermediate shafts. In addition, preliminary soil surveys confirmed
the presence of high concentrations of water-soluble methane gas and gravelly soil layers. This paper
reports on how various issues were addressed and the results.
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Experimental Study on Predicting the Behavior of Shield Tunnels in Salt Deterioration
Environments

By Kaho Kinoshita, Railway Technical Research Institute

The corrosion of steel joints is progressing, caused by the high concentration of salt in leaking water in
shield tunnels located in seaside areas and under tidal rivers. This paper presents the results of an
experimental study aimed at developing a method to predict the long-term deformation behavior of shield
tunnels subjected to salt deterioration. Specifically, simulation analysis was conducted on load tests
performed on lining specimens exposed to salt deterioration, focusing on bolted joints widely used in
existing shield tunnels. A joint spring model was developed that considers not only the bolts but also the
deterioration of bolt boxes and reduced bond strength with concrete to improve the accuracy of the
analysis.



