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Shield Tunnel Excavation Management and Emergency Response
—The Hokkaido Shinkansen, the Sasson Tunnel Sapporo Lot—

By Takaaki Nabeshima, Japan Railway, Construction, Transport and Technology
Agency

The Sasson Tunnel on the Hokkaido Shinkansen (between Shin-Hakodate-Hokuto and Sapporo) is a
26.2 km long tunnel divided into six construction lots. One of the construction lots, the Sapporo Lot, passes
directly under the urban area of Sapporo. This is the first shield tunnel constructed for the Shinkansen,
which will be excavated about 1.5 km toward Otaru and 6.9 km toward Sapporo from the starting shaft
located in the middle of the construction Lot. The initial boring on the Otaru side began in late January
2022, and the main excavation began in early September 2022 after two changeovers for the assembly of
the backup cars and vertical belt conveyor. Although the excavation was generally completed as planned,
there were some incidents such as leakage of foam to the ground surface and blockage of the screw
conveyor by boulders. On April 14, 2023, the cutter torque exceeded the upper limit due to the appearance
of rock, and the excavation on the Otaru side was finished after approximately 1.4 km. In this paper, the
authors describe the excavation management on the Otaru side, including the incidents that occurred
during the excavation.
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Breaking through Talus Deposits and Fault Fracture Zone Sections at Shallow Depth
Using Various Auxiliary Methods
—The Chuo Shinkansen, the Dai-Ichi Minami-Koma Tunnel—

By Takumi Terashita, Japan Railway, Central Japan Railway Company

A 210 m long section of the Chuo Shinkansen Dai-Ichi Minami-Koma Tunnel which is about 30% of the
total length of 716 m crosses a talus deposit and fault fracture zone orthogonally at shallow depth. In the
talus deposit section, there was concern that the crown and cutting face would become unstable due to the
ground becoming muddy, so injection forepoling was used to control the crown settlement and the ring cut
method ensured the stability of the opposite surface. In the fault fracture zone, the competence factor was
small and there was also concern that the crown and the cutting face would become unstable. There were
concerns about large water inflow and swelling pressure due to smectite content. To address these
concerns, medium-length horizontal boring to lower the groundwater level was performed and the
Special-S pattern was applied. As a result, the tunnel was successfully penetrated in October 2023 for the
first time in the mainline tunnel between Shinagawa and Nagoya (excluding the experimental section). In
this paper, the authors focus on the results of the excavation of talus deposits and fault fracture zone
sections at shallow depths using various auxiliary methods.
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Challenging an Extremely Large Cross Section (485 m*, One of the Largest in the World)
with Urban NATM (1)

—The Yokohama Ring Expressway South Line (Ken-O Expressway), the Kamariya-
Shodo Tunnel—

By Daisuke Matsumoto, East Nippon Expressway Company Limited

The Kamariya Shodo Tunnel is a 1 km long tunnel located on the Yokohama Ring Expressway South
Line, part of the Ken-O Expressway, at the junction of the Yokohama-Yokosuka Road with Kamariya JCT.
The geology is mainly composed of tuffaceous sandstone of the Nojima Formation of Neogene Pliocene to
Quaternary Pleistocene age, and the depth is 7 to 14 m. The inbound lane of the JCT with divergence and
confluence part, which is a twin tunnel with an extremely large cross-section has a width of 29.5 m and a
cross-sectional area of 485 m’. The tunnel includes up to five lanes and is one of the largest tunnels in the
world excavated using NATM. The excavation of the largest cross-section was completed in March 2023
while monitoring measurement data and implementing safety measures. In this paper, the authors report
prior confirmation of the geological conditions by boring a pilot tunnel for construction of an extremely
large cross-section in the inbound lane, top heading temporary invert, and early closure by joined
construction of the bottom and invert section to prevent settlement of the ground surface, and creative
arrangement of construction machinery to minimize the impact of construction on the adjacent residential
area.
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Shortening the Process and Promoting DX for Cut-and-Cover Tunnels through Partial
Use of Precast Members

—The Project around Shibuya Station on National Route 246, the Shibuya Station West
Exit Tunnel—

By Hideki Toyomura, Ministry of Land, Infrastructure, Transport and Tourism

The area around Shibuya Station is undergoing a once-in-a-century private sector redevelopment
project, and efforts are underway to build a pedestrian network and improve the convenience of public
transportation transfers. As part of this project, an underground walkway and an underground
automobile road will be constructed directly under the national route using the cut-and-cover method
while maintaining traffic flow around Shibuya Station on National Route 246. The underground automobile
road to be constructed in this project had many structures close, and it was necessary to construct the
structure as soon as possible in consideration of the completion date of the large-scale redevelopment
project which would require the underground connection. For this reason, a box culvert using partially
precast concrete members (PPCa) was adopted to shorten the construction process, and construction
plans were developed using VR and other DX technologies to deepen the construction plan and improve
the efficiency of communication among the involved parties. In this paper, the authors report on the first
on-site application of a PPCa box culvert and promoting DX usage for construction planning.
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A Study on Improvement of Blasting Efficiency Using Remote Explosive Loading
System

By Hiroshi Obata, Kumagai Gumi Co.,Ltd.

The Ordinance for Enforcement of the Explosives Regulation Act was partially revised (promulgated in
October 2021 and enforced in January 2022). According to the regulation, the use of stemming materials is
no longer necessary when emulsion explosives are densely loaded using loading equipment, and detonated
through indirect initiation inside a tunnel. The authors have standardized a remote explosive loading
system as an explosive loading equipment and conducted a demonstration experiment at an operational
site to understand the effect of blasting excavation using the loading system on “safety” and “blasting
efficiency” depending on the presence or absence of filled stemming material. In this paper, the authors
report the results of the demonstration experiment.



