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Avoiding Impact on an Important Waterworks Facility by Utilizing Auxiliary Methods
and Other Measure Works
—The Hokuriku Shinkansen (Between Kanazawa and Tsuruga), the Takefu Tunnel—

By Yusuke Takano, Japan Railway, Construction, Transport and Technology
Agency

The Takefu Tunnel on the Hokuriku Shinkansen passes under the city road in close to an important
water supply facility (Nishitani water distribution reservoir) managed by Echizen City, Fukui Prefecture.
The depth of the tunnel near the Nishitani water distribution reservoir is small (approximately 17 m), and
the ground consists of weathered granitic rock. There were concerns that the stability and function of the
structure would be compromised due to the settlement of the ground surface and the water distribution
reservoir (tank) caused by tunnel excavation. Based on the results of the preliminary numerical analysis
to predict the impact, measures such as auxiliary methods and primary inverters were selected. During
the excavation, the settlement of the ground surface and the tank were monitored, and the results were
used to gradually add auxiliary methods and upgrade the supports. As a result, it was confirmed that
displacement of the tank and ground surface tended to decrease close to the face. The settlement was kept
within the control level and the section passed through without any loss of functionality.
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Proposal of Management Method of In-Service Tunnel Using Blasting Vibration
Prediction and Lining Stress Increments
—The Matsuyama Expressway, the Myojinsan Tunnel Phase I —

By Takaaki Ishii, West Nippon Expressway Company Limited

Currently, a four-lane road construction project is underway between the Iyo IC and the Uchiko Ikazaki
IC on the Matsuyama Expressway. The Myojinsan Tunnel Phase II Project involves the construction of a
2,545 m long tunnel. The geology of this tunnel is affected by the Median Tectonic Line and is composed of
hard andesite and landslide deposits of unstable ground. Because of the proximity of the construction to an
in-service tunnel, the impact and management methods for each of the grounds were important issues. In
this paper, the authors report the results of mitigating the impact of the works by using split blasting
based on the prediction of blasting vibration according to the ground conditions and the excavation control
of the phase II tunnel obtained from the lining stress increments of the in-service tunnel.
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Anti-vibration Measures for the Construction of a Small Headrace in Close to a
Temporary Drainage Channel of an Existing Dam
—TEPCO Haramachi Power Station—

By Yuma Tamura, TEPCO Renewable Power, Inc.

The construction of the Yamba Dam by the Ministry of Land, Infrastructure, Transport and Tourism
caused a reduction in water flow and a subsequent decrease in power generation at the power plants
located downstream from the Haramachi Power Station owned by TEPCO Renewable Power. Therefore, a
new headrace with an inner diameter of 3.0 m and a total length of approximately 2.4 km was planned to
permanently restore the power generation. The NATM was adopted for the construction of this tunnel.
Controlled blasting and mechanical excavation were used to avoid vibration effects on the temporary
drainage channel of the nearby Yamba Dam and other nearby areas to the maximum extent possible. In
order to realize the early start of the operation, an intermediate working tunnel was constructed, and
excavation and lining were carried out simultaneously on the upper and lower faces. In this paper, the
authors report on the results of the tunnel construction project which allowed to shorten the construction
period by three months without affecting the surrounding facilities using these measures.
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Overview of the Shield Tunnel Database Constructed by Tunnel Engineering
Committee of the Japan Society of Civil Engineers

By Mitsutaka Sugimoto, Tunnel Engineering Committee of the Japan Society of Civil
Engineers

Since 2007, a subcommittee of the Tunnel Engineering Committee of the Japan Society of Civil
Engineers has been promoting the construction of the Shield Tunnel Database (SDB) to improve and pass
down shield tunnel construction technology by (1) studying the information to be stored in the SDB, (2)
studying the Institutional design and operation method of the SDB system, and (3) registering and using
the information on construction projects. Since 2018 we have developed a method of linking SDB and
BIM/CIM models in collaboration with a subcommittee of the Japan Construction Information Center. The
SDB system provides information since 2021, and its targeted functions have been generally achieved. The
SDB is expected to improve the durability of tunnels and reduce construction and maintenance costs. In
this paper, we present an overview of the SDB.
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A Study on the Support Effectiveness of Road Tunnels With Large Deformations
Controlled by Early Closure

By Kiyoto Nakano, Nippon Expressway Research Institute Company Limited

In recent years, the construction of tunnels using mountain tunneling methods has become increasingly
difficult due to the weak ground in mountainous areas and the proximity of important structures in urban
areas. For these reasons, early closure has been applied to control deformation at an early stage and to
increase the stability of the ground and structure. In this paper, the authors collect examples of tunnels
constructed on expressways and national highways where large deformations were controlled by early
closure to ensure safety, summarize the characteristics of the support structures, analyze the loads on the
support structures using measurement data, and discuss the supporting effect. The authors propose
design considerations based on the above results.



