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Large-Scale Collapse and Measures (Part 2)
—The Hokkaido Shinkansen, the Nodaoi Tunnel (North Lot) —

By Masatoshi Wako, Japan Railway, Construction, Transport and Technology
Agency

During the construction of the Nodaoi Tunnel (North Lot) for the Hokkaido Shinkansen, buckling of the
steel supports and collapse of the soil mass occurred on March 20, 2021, within a section approximately 12
m behind the tunnel face. Subsequently, repeated inflows of soil accompanied by large volumes of water
entered the tunnel, ultimately resulting in a large-scale collapse. In a previous paper, we reported on the
occurrence of this large-scale collapse and the estimation of the mechanism behind it. This paper, which
contains the second report on the Nodaoi Tunnel (North Lot), reports on the design and the implementa-
tion of various measures implemented both underground and on the ground surface from the collapse
recovery to the re-excavation of the tunnel.

FEZREMM TORIRRBEIEEMERICH TS REREA
—ERERAESERE) AEAVI—F 1 I—
19 FHAREES () A E

MORBIR M AL, EARPE 3 BRIRERE D —D ThH Z Y BEO—E A MK 3 2 BT, MHET SR 25 5
B &4 SIERERIkmD Frll 3O —BAEREKTHL. €0HH, AHA V¥ —F = T ()13,
HKIC - JCT~ZHFAJCTHOIZIZHIICAE L, Bl TECTH LT 2HEMEDS v ¥ —F =20V ThH A,
MFEHIIIFETHEERTH Y, LY — FAPNTHEZ Llmz, EHFERRPIEY R LSBT 4 7
FTA VIS B, ARTIE, FABREICEE L 2235 5B S THD 2 oo 2 ) ANRGET L
T T AT v 7Oi#E b TH DSOS L &, THEZMHICHED 5 720 O K FEIGLA I DWW THE
T 5.

Various Efforts in the Construction of a Large Semi-Underground Structure in a
Densely Populated Residential Area

—The Yokohama Ring Expressway South Line (Ken-O Expressway), the Kuden
Interchange—

By Nao Aoki, East Nippon Expressway Company Limited

The Yokohama Ring Expressway Minami Line is a part of the Ken-O Expressway, one of the three ring
roads in the Tokyo metropolitan area. It is a general toll road with three lanes in each direction that is
approximately 9 km long and connects Kanazawa Ward to Totsuka Ward in Yokohama City. The Kuden
Interchange (tentative name) is located approximately halfway between Sakae IC/JCT and Kamariya
JCT on this route. It is an interchange with a semi-underground structure constructed using the open-cut
method. The area is densely populated, and in addition to the construction yard being small, there are
many lifelines, such as residential roads and underground facilities. This paper reports on various efforts to
ensure smooth construction, such as optimizing construction steps by incorporating the know-how of the
contractor from the planning stage, while considering the surrounding environment and streamlining the
retaining wall structure.
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Construction of a Tunnel with a Transmission Tower Spaced Horizontally 5.8 m Apart
Under a Small Overburden of Slope
—The Yokohama Ring Expressway South Line (Ken-O Expressway), the Kamariya
Junction H Ramp Second Tunnel—

By Tomofumi Yokoyama, East Nippon Expressway Company Limited

The H Ramp Second Tunnel, a 136-m-long NATM tunnel, is situated within the Kamariya Junction,
where the Yokohama Ring Expressway South Line merges with the Yokohama-Yokosuka Expressway. A
critical transmission tower is located at the tunnel’s terminus, with a minimum clearance of approximately
5.8 m. Furthermore, the entire tunnel section was characterized by a small overburden, and the ground
comprised highly weathered, extremely fragile, and unconsolidated fine sandstone. Consequently, con-
cerns arose that the excavation process could potentially affect the transmission tower’s foundation due to
the inherent ground instability. This necessitated meticulous construction oversight to mitigate any poten-
tial risks. This paper reports on the measurement management systems and the examination of support
and auxiliary construction methods employed to mitigate the impact on transmission towers during the
tunnel’s construction under these challenging ground conditions, along with the construction results.
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Construction of Seven Sharp Shield Tunnel Curves and the Arrival Shaft
—TEPCO Kitatama-Fuchu Power Cable Tunnel—

By Shion Nishida, TEPCO Power Grid, Incorporated

TEPCO Power Grid is currently planning and implementing measures to prevent the aging degradation
of the power transmission cables that are directly buried along a 20 km stretch from the Kitatama substa-
tion to the Shinjuku substation. Specifically, the cables will be replaced with a tunnel route mainly con-
sisting of utility tunnels to improve the reliability of the power supply. This project involves constructing a
shield tunnel with an inner diameter of 2.55 m along the 2,261 m length of the mentioned planned route,
from the Kitatama substation to the utility tunnel of National Route 20. The tunnel, with a maximum over-
burden depth of 25 m and seven sharp curves, was excavated using the muddy soil pressure-balanced
shield method and reached the underground arrival point in September 2023. Subsequently, excavation of
the utility tunnel connection shaft at the arrival point, which is congested with underground facilities such
as 2 m diameter sewer pipes, was completed in May 2025. This paper reports on the results of the
construction of the shield tunnel and the arrival shaft.
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Reinforcement Effect of Carbon Fiber Composite Cables Embedded in the Surface
Layer of Lining Concrete

By Shingo Morimoto, Dobocreate Corporation

Lining concrete may suffer severe damage due to deterioration of the ground or external forces such as
earthquakes. In this study, the authors applied the NSM method, one of the techniques used for
reinforcement of bridges, to evaluate and verify the effectiveness of a reinforcement method in which
flexible carbon fiber composite cables (CFCC) are embedded in the surface layer of the lining. Load tests
of the members revealed that this reinforcement improves the ductility and load-bearing capacity of the
lining. A numerical analysis was conducted on an actual tunnel subjected to external forces, and it was
confirmed that reinforcement could achieve high load-bearing capacity.
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