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Excavation of Tunnel Portals in Steep Mountainous Areas and Tunnel Groundwork
Involving Volcanic Sedimentary Deposits from Mount Daisen
—The Yonago Expressway, the Tanigawa Tunnel, and the Soedani Tunnel—

By Koji Morii, West Nippon Expressway Company Limited

Construction of the Tanigawa Tunnel and another tunnel on the Yonago Expressway is a part of the
Yonago Expressway 4-lane expansion project, which involves construction of the second phase of the
expressway between Kofu IC and Mizoguchi IC. This 2.3-km project includes the Tanigawa Tunnel, the
Soedani Tunnel, substructures and superstructures of bridges, and earthwork sections. This paper
reports on the challenges of the excavation of the arrival-side portals of both the Tanigawa tunnel and the
Soedani tunnel, which are located in steep, narrow valleys. The portals were excavated using the safety
climber method. The paper also discusses construction planning for mountain tunnels that require
temporary facilities on terrain with significant elevation differences, as well as measures implemented in
response to a collapse of approximately 300 m’ of ground at the tunnel face during excavation of volcanic
ejecta and secondary deposits originating from Mt. Daisen.
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A Study on the Effective Use of Initial Displacement Measurements
—The Chuo Shinkansen, the Minami-Alps Tunnel, the Yamanashi Lot, and others—

By Takeshi Sato, Central Japan Railway Company

Displacement monitoring is essential for the safe and rational excavation of tunnels. When the tunnel
face is opened and supports are installed, estimating the final displacement is a major concern for
tunneling engineers. Measurements of the initial displacement are particularly effective in situations
where the prior geological surveys are limited due to a large soil cover or when actual ground conditions
during construction differ significantly from those assumed in the planning stage. This study demon-
strates, using actual measurement data and examples of support pattern changes, that final displacement
can be predicted from initial displacement, enabling quick and appropriate construction decisions. Since
one-cycle displacement measurements typically provide predictive results within 10 to 16 hours after the
tunnel face is opened, they are very useful for early understanding of ground behavior, evaluation of
support adequacy, and making decisions about changing support patterns.
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Improving Tunnel Face Evaluation Using Hyperspectral Image Analysis

By Hitoshi Tezuka, Kumagai Gumi Co., Ltd.

Since face observation in mountain tunneling involves the risk of falling rocks due to the close proximity
to the tunnel face and largely depends on the evaluator’s experience, there is a need for more advanced
and automated face evaluation. In recent years, with the development of image diagnosis technology using
Al there have been some attempts to analyze photographs of the tunnel face and extract crack conditions.
In this study, a hyperspectral camera —capable of capturing information beyond the range of human
vision—was used to take and analyze multispectral images of multiple tunnel faces in tuff breccia, and
image processing was performed on the analysis results. The results of the image analysis and image
processing show that the same results as those obtained by a geological engineer’s observation of the
degree of weathering of the ground can be obtained by simply taking images from a distance without
approaching the tunnel face.
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Restoration of the Nakaya Tunnel Damaged by the 2024 Noto Peninsula Earthquake
By Tatsuro Nishino, Ministry of Land, Infrastructure, Transport and Tourism
National Route 249 is a general national highway that originates in Nanao City, Ishikawa Prefecture,

loops around the Noto Peninsula, passes through Wajima City, and continues to Kanazawa City. This route

supports the region’s industry, economy, and tourism. The Nakaya Tunnel, a 1,259.5-m-long 2-lane moun-
tain tunnel connecting Wajima City and the former Monzen Town in Ishikawa Prefecture, was opened in

1993. It sustained severe damage, including the collapse of its lining, during the 2024 Noto Peninsula

Earthquake. This paper reports the observed damage, such as the collapse of damaged lining and

deformation of support structures, as well as the state of deformation of the support structures as

determined through subsequent investigations. It also reports on the restoration works conducted in
response to the damage.



