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Improving the Ground before Excavation of a Shallow Tunnel
—The Hokuriku Shinkansen, the Kakibara Tunnel—

By Wataru Ishida, Japan Railway, Construction, Transport and Technology Agency

The Kakibara Tunnel on the Hokuriku Shinkansen is a 2,530 m-long mountain tunnel in Awara City,
Fukui Prefecture. The 850 m-long section in the middle of the tunnel is a shallow section (farmland) with
an overburden of less than 1D. The geology of the section is mainly composed of Pleistocene clay and
sandy soil with an N value of about 10 to 20, so stabilization measures are necessary to construct the
tunnel. After considering the topography and geological characteristics of the small overburden, as well as
the process, quality, and economics, it was determined that it would be effective to improve the ground in
advance as much as possible by shallow soil mixing and other methods as a stabilization measure before
tunnel excavation. In this paper, the authors report on the design and construction of the measures.
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Tunnel Construction in Dealing with Complex Ground and Large Water Inflow into the
Tunnel on the Outer Rim of Mt. Aso
—The National Route 57, the Takimurozaka Tunnel, the Sakanashi Lot—

By Hisataka Nagamatsu, Ministry of Land, Infrastructure, Transport and Tourism

The Takimurozaka road on National Route 57 forms part of Naka-Kyushu Odan Road, a high-standard
road connecting Oita Prefecture and Kumamoto Prefecture. The purpose of this project was to secure an
alternative route in the event of a disaster and to improve driving performance by excavating a tunnel
through the mountain pass called Takimurozaka. The Takimurozaka Tunnel (tentative name), the main
structure of the Takimurozaka Road on National Route 57, passes through multiple Aso pyroclastic flow
deposits of different ages on Mt. Aso, making the geology complex. Massive water inflows into the tunnel
at the geological boundaries are expected. The area’s geology is mainly composed of tuff, which varies
from no welding to dense welding, and was predicted to be weak ground with a strength ratio of less than
1 for the pre-Aso volcanic rocks. There were concerns that the tunnel would be severely deformed due to
the ground squeezing. In addition, a large inflow of water as much as 12 m*/min was expected during
tunnel excavation in the deposit between Aso-1 and Aso-2. In this paper, the authors report on the results
of the construction of the Sakanashi Lot of the Takimurozaka Tunnel from the west side, including the
weak ground section and the large water inflow section, and the precast lining used for the intermediate
pump room.
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Shaft Construction in a Narrow Environment and Shield Construction Directly under a
Major Metropolitan Road
—Bureau of Waterworks, Tokyo Metropolitan Government, Water Pipeline Project for
New Oji Water Supply Station—

By Yasuo Tomii, Tokyo Metropolitan Government

The Bureau of Waterworks of the Tokyo Metropolitan Government is constructing a new water supply
station in Oji, Kita City, to further improve the stability of water supply not only under normal
circumstances but also in the event of an earthquake and others. This necessitated the construction of a
new water distribution pipeline extending approximately 5 km from the water supply station and used to
distribute water to the district. Currently, the pipeline project is being divided into two lots for the
construction of new water distribution pipes. This project involves the construction of a 2.8 km-long tunnel
using a shield TBM with an outside diameter of 2,210 mm, and the installation of water distribution pipes
with an inner diameter of 800 mm inside the tunnel. The arrival shaft had to be constructed in a narrow
construction yard in an urban area with a high concentration of residential buildings and was
approximately 26 m deep. The tunneling route was directly under Meiji-dori Avenue, a major
metropolitan road with heavy traffic, so careful construction was required. In this paper, the authors
report on the construction management during shield tunneling, as well as the innovations in shaft
construction and equipment arrangement.



