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Construction of Twin Large-Section Shield Tunnel with an Ultra-Close Separation of
0.38 m

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

By Seiji Kawai, East Nippon Expressway Company Limited

The Yokohama Ring Expressway South Line is part of the Ken-O Expressway, one of the Three Ring
Roads in the Tokyo metropolitan area. This approximately 9-km-long toll road with three lanes in each
direction connects Kanazawa Ward and Totsuka Ward in Yokohama City. Approximately 70% of the
route is planned to consist of underground structures such as tunnels and trenches. Among these, the
“Katsuradai Tunnel”, as a twin tunnel, is located 1.6 km west of Kamariya JCT. The length of the tunnel is
1,320 m. Each tube was constructed by driving a 15-m-diameter shield TBM back and forth. The maximum
separation between the tubes is only 1.48 m, and all sections were constructed close together. In addition,
about 400 m, or 1/3 of the total length, were constructed “ultra-close” with a separation of only 0.38 m.
There is an article about the planning of this tunnel published in the January 2022 issue. In this paper, the
construction progress of the tunnel is reported.

RS VB EREICHT 3R Om
I EBEAEE HIRE kI
17 R T T

TR ABEPARBERFEN v AV THIL, b AVE ER30mMICHEE A H Y, Mk ET oIS (7R
SUEE) TR X ZIREISEFHAEEZ BE 5 2 LAV SNz ZO7-0fEBHOME B L O
BRI FEIE L, EBEPREZHIG CEREICRETEL2ETETeDevl i TAZ L & L7z, FHii T
T, HEGEHNC X AFHIKRICD 0%, BUHRB) OB L/ 3 5 e 2 BB RO E 2TV,
FSEMEIRE) JE P B % WP T 5  E B BERIC DRI S BRI E 2 0, [FEHE T O¥RH] % [E
TR ETAHI LT
Application of Controlled Blasting for Tunnel Excavation Directly Beneath a
Residential Area
—The Susami-Kishimoto Road, the Wabuka-Nishi Tunnel—

By Masanori Nosei, Ministry of Land, Infrastructure, Transport and Tourism

In the Wabuka-Nishi Tunnel construction project on the Susami-Kushimoto Road, a residential area is
located approximately 30 m directly above the tunnel. It was anticipated that the use of conventional
blasting methods (electric detonators) specified in the original design would result in vibration levels
exceeding the control target values. To address this issue, controlled blasting techniques were
investigated, and trial blasts were conducted. As a result, eDev II, an electronic detonator that allows the
delay time to be arbitrarily set on site, was adopted. During actual construction, optimal delay timing was
determined based on vibration data obtained through automated monitoring to minimize the impact of
blasting vibrations. Controlling the blasting vibration frequency into a higher frequency range proved
effective, as confirmed by both measured data and on site perception, enabling excavation directly
beneath the residential area to proceed without issue.
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Excavation of an Unprecedented Large-Scale Underground Cavern
—Construction of the Hyper-Kamiokande Underground Cavern, University of Tokyo
(Kamioka, Gifu Prefecture) —

By Takaaki Kobuchi, Kajima Corporation

The Hyper-Kamiokande project involves the excavation of an unprecedented large-scale underground
cavern located approximately 600 m below ground level, with a diameter of 69.3 m and a height of 93.7 m.
The project was commissioned under the Early Contractor Involvement (ECI) model, with the contractor
participating in the project alongside the designer from the planning and design stages to ensure the
stability of the cavern, shorten the construction period, and reduce costs. Construction began with the
excavation of access tunnels leading to the underground cavern, followed by the start of the excavation of
the cavern itself in October 2022. The construction planning for both the tunnels and the cavern,
developed as part of the ECI process, functioned effectively, and excavation progressed largely in
accordance with the planned schedule up to the excavation of the cavern ceiling (dome section). However,
during excavation of the cylindrical section, which serves as the observation tank, deformation behavior
exceeding initial design assumptions was observed, resulting in distortion in the support members.
Although additional time was required to implement countermeasures, excavation of the underground
cavern was successfully completed by the end of July 2025. This paper reports on the planning and
construction details of this project.
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Development of Inspection Support Technologies Using Wall Surface Images for
Railway Tunnels

By Takashi Nakayama, Railway Technical Research Institute

In railway tunnels, comprehensive inspections are conducted every two years through visual inspection
and hammering tests by experienced inspectors. However, with the anticipated decline in the labor force,
reducing manpower requirements through the utilization of digital technologies has become an important
issue. In this study, two inspection support technologies were developed using continuously captured wall
surface images in railway tunnels. The first is an application that automatically detects deformations and
repair marks using Al and evaluates structural conditions. This approach limits human involvement to
verification and correction tasks and is expected to reduce the workload required for database
management. The second is a system that projects locations requiring attention directly onto the tunnel
wall surface, eliminating the need for cross-referencing with paper documents and facilitating on-site
localization. Comparative validation against conventional fully manual inspection methods confirmed that
the proposed technologies contribute to work efficiency improvement.



