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Measures to Improve the Weather Resistance of Tunnel Lining Concrete in a Coastal
Tunnel
—Hiroshima Prefectural Road, Tomo-Matsunaga Line, the Tomo Mirai Tunnel—

By Kota Monden, Hiroshima Prefectural Government

This road project, promoted by Hiroshima Prefecture, aims to secure traffic safety by reducing traffic
volumes on narrow roads in Tomo Town, Fukuyama City, Hiroshima Prefecture. The project consists of
the construction of a bypass road with a total length of 2.3 km. The Tomo Mirai Tunnel is a two-lane road
tunnel approximately 2.1 km in length, forming part of this project, with both portals located within 500 m
of the coastline. Because sea breezes from the Seto Inland Sea are expected to blow through the tunnel,
measures to mitigate salt damage to the tunnel lining made of single reinforcement concrete were
considered necessary. This paper introduces the planning background and outline of the tunnel, as well as
the excavation conditions, and reports on the measures implemented to improve the weather resistance of
the tunnel lining concrete, including measures against salt damage.
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Connecting Regions through Provisional Operation after Tunneling beneath Thick
Talus Deposit Improved by Vertical Pre-reinforcement
—the National Route 140, the Otaki Tunnel—

By Yoshio Kimura, Saitama Prefectural Government

The Nishi-Kanto Link Road is a regional high-standard highway connecting Saitama Prefecture and
Yamanashi Prefecture. The Otaki Tunnel is a 2,053-m-long, one-lane road tunnel located in Chichibu City,
Saitama Prefecture. The tunnel portal on the arrival side has an excavation cross-section large enough for
three lanes. Due to the accumulation of thick talus deposits, significant settlement and displacement of the
support structure were a major concern. In addition, the surrounding ground was expected to contain a
significant amount of groundwater, raising concerns about potential heavy inflow during excavation. This
paper describes the excavation of the main tunnel using prediction ahead of tunnel faces and measures for
the talus deposits using vertical pre-reinforcement. We also report on a rare case of the partially completed
Otaki Tunnel being opened to traffic as a temporary detour for the existing road (National Route 140),
which was closed for a long period following a large rockfall, thereby realizing the project’s benefits before
its completion.
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Constructing an Underground Flood-Control Tunnel Running Directly Beneath the
River as Measures Against Inundation
—Toyohashi City, the Yagyu River Shield—

By Kosuke Watanabe, Aichi Prefecture

This project involves the construction of an underground flood-control tunnel using shield tunneling
method (internal diameter 6.7 m, length 867.1 m) as a measure against inundation for the area surround-
ing the Yagyu River, a Class II River flowing through Toyohashi City, Aichi Prefecture. A starting shaft is
constructed on reclaimed ground formed by backfilling the river on the downstream side, and the shield
TBM drives directly beneath the river to the arrival shaft on the upstream side. Multiple important
structures cross the river along the shield tunnel route, including the Tokaido Shinkansen railway bridge
and several road bridges. In addition, a sewer main is located close to the arrival shaft. Careful consider-
ation was required to control the impact on these important structures and to select a construction method
ensuring both safety and high reliability. This paper presents construction measures adopted during
shield TBM launch and measures for adjacent structures associated with crossings beneath multiple
bridges in shield tunneling conducted directly below a river.
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Prediction of the Behavior of Mountain Tunnels in Time-Dependent Ground

By Makoto Uda, Tekken Corporation

When considering the structural stability and safety of tunnels, it is essential to identify the presence or
absence of deformation both during construction and operation. This paper reports research findings on
methods for predicting future displacements and the effectiveness of measures (behavior prediction) re-
sulting from time-dependent external forces acting on mountain tunnels from the surrounding ground.
Specifically, we proposed a structural deteriorating type Voigt model (D-Voigt model) that incorporates
the mechanism of structural deterioration accompanying increasing strain into the Voigt model. We
demonstrated that the analytical solution derived from the constitutive equation of this model can express
three stages of creep behavior depending on the change in the apparent applied external pressure. We
verified the model’s ability to reproduce and predict accelerated deformation behavior by comparing it
with other existing models. We derived the effectiveness prediction formula for measures using the D-
Voigt model and presented a method for evaluating the support effectiveness of measures as internal
pressure.
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Report on the Special Lecture on International Tunnel Technology
—The Current State and Recent Topics of Tunnels from a Global Perspective—

By Japan Tunnelling Association

The Japan Tunnelling Association celebrated its 50th anniversary in 2025. It has implemented various
commemorative projects aimed at raising broad awareness of the role of tunnels and underground space
and the importance of related technologies. As part of these activities, the ITA-AITES (International
Tunneling Association) Board of Directors meeting in Tokyo provided an opportunity to hold the Special
Lecture on International Tunnel Technology on December 4th, which is recognized internationally as
“World Tunnel Day: St. Barbara’s Day.” At the lecture, six speakers from Japan and abroad, including the
President of ITA-AITES, delivered presentations on a broad range of topics related to tunnels, such as
high-speed railways and roads, seismic performance and resilience, risk management, and the strategic
utilization of underground space. This paper introduces an overview of the lecture series and summaries
of the lectures presented by the speakers.



