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Simultaneous Construction of Two Shafts with Great Depth and Large Cross-Section
Using the Pneumatic Caisson Method
—The Chuo Shinkansen, the Kajigaya Emergency Exit and the Material Carry-in
Entrance—

By Kazuya Takahashi, Central Japan Railway Company

The Chuo Shinkansen is being constructed as a duplicate of the Tokaido Shinkansen which has been set
as Japan's main transport artery. The first part of the construction is the line between Shinagawa and
Nagoya. Construction of deep underground tunnels using shield TBMs is planned in the Tokyo
metropolitan area and the Chubu area to complete the routes. The only urban underground relay base on
the entire line will be the Kajigaya emergency exit and material carry-in entrance constructed in
Kawasaki City, Kanagawa Prefecture.

In this paper, the authors report on the planning, design, and simultaneous construction of two shafts for
shieldtunneling using the pneumatic caisson method, one for the Kajigaya emergency exit (excavation
depth : 79 m, cross-sectional area : 2,000 m®) and another for the material carry-in entrance (excavation
depth : 77 m, cross-sectional area : 800 m®). These shafts are the deepest and largest shield shafts
constructed in Japan.
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Application of Continuous Drain-Moist Curing to Portal Wall of Tunnel
—The National Route 45, the Horinai and the Sawamukai Tunnel—

By Satoru Hasegawa, Taisei-Muramoto Specified Construction Joint Venture

The construction work of the Horinai area road in National Route 45 is a large-scale lot construction
project involving the construction of two tunnels, eight bridge substructures, and one new electrical room
in the area between Fudai Village, Shimohei County, and Noda Village, Kunohe County, Iwate Prefecture.
The area is located in the coastal area, where the wind is strong all year round and the temperature is
below freezing in winter, making for harsh weather conditions. Once the road is open to traffic, freeze
inhibitors will be sprayed every day from the bridge section to the tunnel portal, and there is concern
about combined deterioration of the lining concrete and the tunnel entrance due to freezing and salt
damage. In order to improve the quality of the concrete, the continuous drainage-moistening curing
technique for concrete was adopted for the tunnel portal wall.

This report contains the results of the continuous drain-moist curing.
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Construction Plan for a New Railway Line, the Naniwasuji Line Running Through
Central Osaka

By Hiroaki Sakamoto, Kansai Rapid Railway Co.,Ltd.

The Naniwasuji Line is a new railway line that runs north-south directly under the Naniwasuji Avenue
in Osaka City, connecting Minami and Kita regions of Osaka. The Naniwasuji Line is expected to improve
access to Kansai International Airport and strengthen the urban rail network through connections with
existing railroad lines. In July 2019, the Director of the Kinki District Transport Bureau granted the
applicants (Kansai Rapid Railway, JR West, and Nankai Electric Railway) permission of railroad business,
and in February 2020, approval of the execution of works was granted based on the Railway Business Act.
After that, design work proceeded, and full-scale construction work began in October 2021.

In this paper, the authors describe the background of the start of the construction of the Naniwasuji
Line, the outline of the project, the line and underground structures, the characteristics of the geology, and
the main technical issues in design and construction.
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A Design and Construction Status on Water Conveyance Facilities of the Omoigawa
Development Project

By Yusuke Nakahara, Japan Water Agency

Japan Water Agency is proceeding with construction of Nanma Dam and water conveyance facilities
which is connect tributaries of Omoigawa to Nanma Dam. These water conveyance facilities are consist of
a headrace tunnel which is connect tributaries of Omoigawa (Kurokawa & Ohashigawa) to Nanma Dam, a
water transmission tunnel, and a pumping facility which supply storage water of Nanma Dam with
tributaries of Omoigawa (Kurokawa & Ohashigawa). For the headrace tunnel, ensuring watertightness
during construction and after completion was a technical issue in order to avoid affecting the use of
groundwater in the surrounding area. For the water transmission tunnel, an excavation method that
minimizes the impact on existing tunnels and enables high- speed construction under constrained
conditions such as a rock mass with cracks was required.

In this paper, the authors describe the design and construction status about the headrace tunnel and the
water transmission tunnel.
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Characteristics of Design and Construction Technologies of Countries Exporting
Infrastructure for Tunneling Projects

By Keiichi Yasuda, Infrastructure Development Institute

Information on construction by competing countries iS important in promoting the overseas
development of infrastructure systems. In the project formation stage of ODA yen loan projects, the
effective use of Japanese technologies is being considered as requirements within a specification or
prequalification, but this method depends on the achievements of other countries. In order for Japan to be
able to award orders for overseas projects, including ODA yen loan projects, information on construction
by other countries should be shared among the concerned parties and updated in a timely manner to
become a highly practical technical document.

In this paper, the authors summarize information on construction achievements collected mainly from
documents from international conferences, covering such subjects as mountain tunnels, shield tunnels,
submerged tunnels, BIM technology, etc. constructed by countries that export infrastructure. The
tunneling technologies of other countries are reviewed through comparison with Japanese technologies
and experiencs, and the applicability of Japanese technologies is discussed.



