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Construction Using the HEP & JES Method under High Groundwater-Level Conditions
—The Nakaeminami Overpass on the JR Tohoku Main Line—

By Ryo Motoyanasgi, Tekken Corporation

The construction project for the new Nakaeminami Overpass involves building a road box culvert that
passes beneath the JR Tohoku Main Line using the HEP (Highspeed Element Pull) & JES (Jointed El-
ement Structure) method, one of the element traction methods. During the construction of the shaft under
high groundwater-level conditions (GL—15 m), there was concern that heaving could occur in the
alternating clay-sand layers near the bottom of the excavation. To address this issue, pore-water pressure
was monitored and controlled throughout the excavation, and the work proceeded while continuously as-
sessing this risk. During the construction of the box culvert, mechanical excavation and manual excavation
were selectively employed depending on the presence of obstructions. As a result, both excavation meth-
ods exhibited comparable excavation accuracy and had a similar influence on the railway track above,
while mechanical excavation achieved a higher construction speed. This paper reports on the planning
and construction results of the project, from shaft construction through completion of the box culvert.
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Tunnel Excavation in an Existing Expressway Slope with a History of Collapse
—The Chuo Expressway, the Shin-Kobotoke Tunnel—

By Daisuke Kobayashi, Central Nippon Expressway Company Limited

The Shin-Kobotoke Tunnel on the Chuo Expressway is a project to construct a new tunnel (L = 2,304 m,
cross-sectional area 74 m®) as part of congestion-mitigation measures for the northbound section between
the Hachioji Junction and the Uenohara Interchange. Near the eastern portal, the construction took place
under extremely challenging topographical conditions, as the tunnel is to be excavated in the groud directly
beneath an approximately 266 m-long slope of the exsiting Expressway with a documented history of
collapse, and was carried out in close proximity to the expressway lanes in service. Since various
risks—such as ground surface settlement, slope displacement, and blasting vibrations—were anticipated in
this section, a construction-management verification zone was established to evaluate monitoring results
and examine the suitability of the excavation methods. In addition, a framework was created to enable rapid
transition to emergency management levels corresponding to both static and dynamic impacts. This paper
reports on construction results, including the effectiveness of deformation-control measures such as early
closure and forepoling. It also describes a comprehensive risk-management approach that combines multi-
faceted monitoring with an automatic warning system, along with the insights gained from this project.
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Challenging an Extremely Large Cross Section (Twin Tunnel with Total Excavation
Area: 855 m?) with Urban NATM (2)

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

By Yasuyuki Matsumoto, East Nippon Expressway Company Limited

This project involves the construction of an approximately 1 km-long tunnel on the Yokohama Ring
Expressway South Line, a section of the Ken-O Expressway, at the Kamariya Junction of the Yokohama-
Yokosuka Road. The tunnel is one of the largest twin tunnels in the world, with maximum cross-sectional
areas of 485 m” for the inbound line and 370 m® for the outbound line, giving a combined excavation area of
855 m”. The minimum separation between the inbound and outbound lines is only 1 m. The tunnel is being
constructed using the Urban NATM. This paper reports on the construction of the lining (sidewall)
concrete for the extremely large cross-section inbound line, where the lining is thick and the tunnel cross-
sectional shape varies along its length. It also presents the excavation results for the outbound line, where
excavation was completed in September 2025 while minimizing construction impacts—such as
vibration—in consideration of the nearby quiet residential neighborhood. The excavation results for the
inbound line were previously reported in the March 2024 issue of this journal.
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Efficient Tunnel Construction Techniques and Innovations for Early Project Com-
pletion
—The National Route 349, the Marumori No. 1 Tunnel—

By Tetsuya Ube, Ministry of Land, Infrastructure, Transport and Tourism

Severe flooding of the Abukuma River caused by Typhoon No. 19 in 2019 resulted in extensive damage
in the area between Koya-Fudo and Tateyama in Marumori Town, Igu District, Miyagi Prefecture. As
part of the disaster recovery project, this tunnel—approximately 1,600 m in length with an excavation
cross-sectional area of about 58 m°—was constructed using the NATM. Because the goal was to achieve
early completion of the mountain-side route to further enhance safety, efficient construction methods were
required. To improve efficiency, excavation was carried out using a fully automated computer-controlled
drill jumbo, and excavated soil was removed by an extensible belt-conveyor system. During construction,
it became evident that the fully automated drill jumbo could not achieve satisfactory results with the
designed blasting pattern under poor tunnel-face conditions. Consequently, data accumulation and issue
identification were undertaken to provide a foundation for developing new technologies. For the
extensible belt conveyor system, various measures implemented within the medium cross section tunnel
made it possible to avoid major issues and minimized the impact on the overall construction schedule.



