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Construction of a 506 m’ Large-Cross-Section Tunnel in Weak Ground
—The Chuo Shinkansen, Tsukui Tunnel (West Lot) —

By Yuichi Miyazaki, Central Japan Railway Company

The Tsukui Tunnel (West Lot) of the Chuo Shinkansen is planned to include two large branch tubes
where the upbound and downbound service tracks diverge from the mainline tube beneath an overburden
of approximately 170-190 m. These large branch sections are being excavated using the NATM. During
excavation of the inclined shaft and part of the mainline tube, weak ground consisting mainly of highly
fractured shale was encountered, accompanied by significant deformation. Consequently, the excavation
plan for the large branch sections was revised to employ excavation methods such as the top drift method
and the multiple bench cut method. During tunneling, the support patterns were adjusted in accordance
with the observed ground conditions and deformation behavior, and double steel support systems were
adopted in some sections. As a result, excavation of the downbound branch section, with a maximum
cross-sectional area of 506 m’, was completed by the end of March 2026. This paper presents the
construction results from the planning stage through the completion of the top drift excavation.
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Construction of an Underground Grade Separation on an Expressway Using Japan’s
Largest Precast Culvert
—Narita Airport Runway Extension Project—

By Tsukasa Kubo, Narita International Airport Corporation

This paper describes the construction project undertaken to convert the in-service Higashi-Kanto
Expressway into an underpass using a box culvert, thereby creating a grade-separated crossing beneath
Runway B of Narita International Airport as part of the runway extension project. Following the
commissioning of an approximately 1.2 km temporary detour, an approximately 430 m long box culvert
was constructed, consisting of a 370 m cast-in-place section and a 60 m precast section. During
construction, numerous measures were implemented, including measures to prevent thermal cracking, 3D
verification and full-scale trial work for heavily reinforced areas, division of the construction work among
multiple contractors, utilization of mobile equipment, a manufacturing and assembly plan for Japan’'s
largest precast culvert, with an internal cross-sectional area of approximately 194 m’ lifting management
under overhead clearance restrictions, and automated monitoring in areas adjacent to the temporary
detour. This paper presents these quality, schedule, and safety management measures together with the
construction techniques employed during the project.
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Verification of Stress Release Rates in 2D Numerical Analysis against Full-Face
Method Using Early Closure

By Kazuhiko Maegawa, Central Nippon Expressway Company Limited

In evaluating tunnel stability with two-dimensional numerical analysis, the concept of stress release rate
is used to simulate three-dimensional deformation behavior. NEXCO has developed a numerical analysis
manual based on field measurement data, and the stress release rates are determined in accordance with
this manual. However, no specific guidance exists for the early closure of all sections, which has been
increasingly adopted in recent years. Therefore, the authors derived the optimum stress release rate for
the early closure of all sections by trial calculations in which the stress release rate in 2D numerical
analyses was varied, and the resulting ground displacement characteristic curves were compared with
those from 3D numerical analyses.



