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Sequential Construction of the Boxes in the Narrow Space between the Shinkansen
Piers and with the Small Soil Cover under the JR Yokosuka Line
—Tokyo City Planning Road Auxiliary Route 163 Widening Project—

By Hirofumi lkemoto, East Japan Railway Company

The Urban Area Redevelopment Project in Nishi-Shinagawa 1 Chome includes widening of the Tokyo
city planning Auxiliary Route 163 to secure the movement line of vehicles and pedestrians to cope with the
traffic increase due to the redevelopment and to solve disaster prevention issues. JR East was
commissioned by the Urban Redevelopment Association to design and construct a pedestrian walkway
that intersects the JR Yokosuka line and an elevated bridge of the Tokaido Shinkansen. In this project,
two box culverts and a U-shaped retaining wall for the roadway and sidewalk were constructed using the
JES method, a trenchless method that utilizes steel elements. A minimum soil cover of 044 m under the
Yokosuka Line and a separation of 0.8 m between the Shinkansen piers made the construction of the boxes
a very difficult task. In this paper, the authors describe the details of the structure and contents for
discussion of the construction method used to ensure the necessary road width and clearance and to
ensure the small soil cover under the Yokosuka Line and the separation from the piers of the Tokaido
Shinkansen.
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Breaking Through Hard Rock Ground using a Combination of a Boom-Type
Roadheader and Controlled Blasting
—Nago-Higashi Road No.4 Tunnel—

By Masayuki Isa, Cabinet Office

The Nago-Higashi Road No. 4 Tunnel Project is located on the Naha city side of the Nago-Higashi Road
and includes the construction of a 1,021 m long tunnel with private houses scattered around the tunnel
portal on the starting point side and directly above the tunnel. Concerns were raised about the noise and
vibration caused by blasting excavation and its impact on residents in the surrounding area, and we tried
to construct the tunnel using a large boom-type roadheader without blasting. After mechanical excavation
alone was no longer feasible, a new tunneling method using controlled blasting was used to excavate. In
this paper, the authors report on the process leading to the excavation of large machinery with controlled
blasting, and the verification of noise and vibration reduction effects based on the excavation results from
the use of them. The authors also report on the AI face assessment system developed and put into
practical use in this project and the effects of introducing a pulse monitoring system for the health
management of construction workers at the construction site.
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Excavation of Sambagawa Metamorphic Belt, a Developed Fault Fracture Zone, Using
Various Methods on Prediction Ahead of Tunnel Face
—National Rout 42, Arida Kainan Road No.5 Tunnel—

By Masashi Naito, Toda Corporation

The Arida Kainan Road Tunnel No. 5 project is to build a part of the road tunnel on Arida city side with
a length of 1,206 m out of a whole length of 2,033 m which constitutes the National Route 42 Arida Kainan
Road Project from Arida City to Kainan City in Wakayama Prefecture. The geological condition is
composed of Mesozoic Triassic to Jurassic age Sambagawa metamorphic rocks (greenschist, black schist,
serpentinite, etc.) belonging to the Sambagawa Belt, and numerous small and large fault fracture zones
are expected to occur. The rock was carefully drilled while confirming the fracture zone by advanced
boring, but the rock face collapsed several tens of meters earlier than expected, resulting in deformation
and collapse of the tunnel support structure. In this paper, the authors report on the results of various
surveys to investigate the causes of the face collapse and contents for discussion of measures, as well as on
the results of construction after the collapsed area by selecting tunnel support patterns and auxiliary
methods using various methods of prediction ahead of the tunnel face.
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Improving Construction Efficiency of Shield Tunnel Reinforcement and Repair Work
for Operating Lines
—Tokyo Metro Chiyoda Line Between Kita-Senju Station and Machiya Station—

By Kohei Koshiba, Tokyo Metro Co., Ltd.

Tokyo Metro is reinforcing the shield tunnel between Kita-Senju station and Machiya station on the
Chiyoda Line with a secondary lining to prevent tunnel deformation and implementing repairs to control
leakage and prevent rusting of joint bolts and reinforcing bars. Since the working site was in the tunnel
where the subway was in operation, there were severe conditions such as a short working time during
nighttime train service suspension, the narrow working space between the clearance limit and the tunnel,
and restricted space for carrying in/out and temporary storage of materials and equipment. Therefore,
special considerations and construction methods were required for efficient construction. In this paper, the
authors report on the efficiency of construction methods, such as reinforcement by secondary lining using
the permanent concrete forms and the introduction of improved elevating work platforms.
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A New Design Standard for Railroad Tunnels with Performance-Based Design Method

By Kazuhide Yashiro, Railway Technical Research Institute

Following a change in the ministerial ordinance enacted in 2001 that established technical standards for
railroads from specification regulations to performance regulations, a committee consisting of academic
experts and railroad operators was established in 2014 to discuss the introduction of a performance-based
design method for railroad tunnels. In April 2021, the Railway Bureau of the Ministry of Land,
Infrastructure, Transport and Tourism issued a notice to railroad operators. In this paper, the authors
present an overview of the new design standard for railroad tunnels in which a performance-based design
method is introduced.



