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Construction of a Small-Section Tunnel Using Rail Haulage Excavation Method at the
Fault Zone and Portal Directly Beneath the Hakodate Main Line

—The Hokkaido Jukan Expressway, Evacuation Tunnel of the Onuma Tunnel, the
Togeshita Lot—

By Takeshi Yamada, Ministry of Land, Infrastructure, Transport and Tourism

The Hokkaido Jukan Expressway is a 681 km expressway that runs from Hakodate City to Wakkanai
City. This project involves constructing an evacuation tunnel for the Onuma Tunnel on the Hokkaido
Jukan Expressway. A 3,614-meter tunnel of the Togeshita Lot will be built at the starting point of the
7,042-meter-long tunnel (Hakodate City side). Due to the small cross-section and long length of the tunnel,
the rail haulage was chosen for mucking operations. In the section near the tunnel portal with a shallow
earth covering the construction crossed JR tracks. It was necessary to consider ways to control the
settlement of JR track facilities and the collapse of the tunnel crown. Furthermore, the appearance of a
fault fracture zone along the tunnel route was predicted while tunneling. When excavating through this
fault fracture zone with a large amount of artesian water, it was necessary to excavate without
destabilizing the tunnel face. Therefore, measures such as monitoring the water pressure behind the face
and adopting a circular double steel support pattern were implemented in this zone. Additionally, the
layout of rail equipment was examined to implement early closure of the tunnel face using rail haulage.
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Adoption of Circular Double Steel Supports in Low-Strength Ground Affected by
Hydrothermal Alteration and Measures Against Artesian Water

—The Hokkaido Jukan Expressway, Evacuation Tunnel of the Onuma Tunnel, the
Nishi-Onuma Lot—

By Takeshi Yamada, Ministry of Land, Infrastructure, Transport and Tourism

The Nanae-Onuma section of the Hokkaido Jukan Expressway is approximately 10 km long, of which
approximately 7 km is a tunnel, so an evacuation tunnel is required. The Nishi-Onuma Lot of the
evacuation tunnel project for the Onuma Tunnel on the Hokkaido Jukan Expressway covers 3,428 m on
the Sapporo side, out of the tunnel's total length of 7,042 m. In addition to building the evacuation tunnel,
the project aims to collect geological data for the main tunnel's construction and to provide a dewatering
effect. In this paper, the authors divide additional measures implemented due to deformation or
displacement of supports into two groups and describe their content. (1) The clayey geology caused by
hydrothermal alteration and the distribution of artesian water (>3MPa) were dealt with by dewatering
through long boreholes, early closure with invert struts, and upgrading the support structures. (2)
Circular double steel supports were adopted due to the clayey geology and the deep earth covering
exceeding 300 m. The stress state of the supports was determined and their appropriateness confirmed
through numerical analysis and various measurements before and after implementation. As a result of
these measures, excavation was completed without incident.
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Tunneling with a Mud Slurry Shield TBM in Very Soft Ground for Rainwater Storage
Facilities to Prevent Flooding at an Intersection
—The National Route 357, Maihama District Rainwater Storage Pipe Installation Work—

By Tatsufumi Takayama, Tobishima Corporation

Since the Great East Japan Earthquake, the area around the Maihama intersection on Route 357 has
been repeatedly flooded during typhoons and heavy rainfall due to the deterioration of drainage functions
and other factors. This project is promoted by a joint venture between the Ministry of Land,
Infrastructure, Transport and Tourism and Urayasu City. It involves constructing a rainwater storage
pipe with a finished inner diameter of 2,600 mm and a length of approximately 760 m, buried under an
earth covering of 10.1 to 11.3 m, using the mud slurry shield method, as a flood prevention measure around
the Maihama intersection. The Maihama district of Urayasu City, where the construction works are being
carried out, has extremely soft ground, with sandy to silty sand fill layered on top of soft alluvial deposits.
The area suffered severe damage from liquefaction during the Great East Japan Earthquake. When
tunneling through such soft ground, there were concerns about ground displacement, impacts on adjacent
structures, and segment uplift caused by liquefaction. In this paper, the authors report on the results of the
construction project in which these problems were predicted in advance and measures were taken to deal
with them.
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Research on Fail-Safe Measures to Prevent Lining Collapse Caused by Earthquakes

By Atsushi Kusaka, Public Works Research Institute

Mountain tunnels, which are mainly constructed in rock masses, are generally considered to be
earthquake-resistant structures. However, recent earthquakes have caused severe damage in some cases,
including the collapse of concrete linings. To prevent such damage, the authors investigated the
mechanical behavior of mountain tunnels during earthquakes through dynamic measurements in actual
tunnels, model experiments, and numerical analysis. As a result, it was found that in normal sections,
tunnels behave as one with the surrounding ground during an earthquake, and the lining is not subjected
to loads that would require special seismic measures. On the other hand, in sections with special conditions
where significant ground deformation is likely during an earthquake, installing single reinforcement in the
lining concrete is an effective fail-safe measure to prevent the collapse of large blocks, even if the lining is
damaged during the earthquake.
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Report on On-site Technical Survey in Three European Countries (Austria, Switzer-
land, and France) (1)

By Japan Tunnelling Association

A technical survey team was formed and visited Austria, Switzerland, and France for nine days, from
February 15 to 24, 2025, to collect information on tunnel techniques, expand their perspectives, and
interact with tunnel engineers. This issue and the next issue will report on the main findings of the visit.
This paper reports on visits to universities and research facilities in Austria and an inspection of a tunnel
construction site during the first half of the trip.



