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Construction of a Watertight Tunnel in Consideration of Wetland Registered Under
the Ramsar Convention
—the Hokuriku Shinkansen, the Miyama Tunnel—

By Yoshiyuki Akiba, Japan Railway, Construction, Transport and Technology
Agency

The Miyama Tunnel on the Hokuriku Shinkansen (between Kanazawa and Tsuruga) is located near
the Nakaikemi Wetland which is registered under the Ramsar Convention. This area requires continued
effort of construction works to avoid or reduce the impact on the surrounding environment. Continuous
instability of the tunnel face throughout the whole tunnel section causes additional concern due to
repeated unstable rock condition in alternation of strata formed of fractured mixed rocks. The route
change was investigated and conducted considering these issues in order to preserve the Nakaikemi
Wetlands and surrounding environment. Computer-aided construction technologies, such as monitoring
survey and advanced survey boring, adoption of watertight structure with circular cross section, selection
of auxiliary method suitable for the ground, improvement of construction equipment and other rational
construction methods allowed to carry out the construction safely and economically while avoiding or
reducing the impact on the surrounding environment.
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An Attempt to Automate Tunnel Face Assessment Using Systematized Geological
Information
—the National Route19, the San-seiji Bosai 1-go Tunnel—

By Tetsurou Hyuga, Hazama Ando Corporation

In conventional tunneling, the geology is assessed by direct observation of the tunnel face during tunnel
excavation, and a support pattern is selected based on the assessment results. Up to now, the tunnel face
observation has been mainly conducted as visual observation by a worker in short periods of time between
tunnel excavations, and there have been issues with accuracy and quantification. In the context of these
situation, we developed a tunnel face geological information acquisition system that can accurately sense
and quantitatively assess the main geological parameters of a tunnel face such as the compressive
strength, degree of weathering, and fracture intervals of the rock in a short time with simple operations.
This system was applied to the San-seiji Tunnel ordered by the Kanto Regional Development Bureau of
the MLIT to compare the automatic assessment results with those obtained by visual observation and to
verify the accuracy of the assessment. In this paper we describe the system and reports the comparison
results.
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Evaluating the Impact of Excavation on a First Tunnel Within a Small Separation
Distance
—the Joban Expressway, the Yoshima Tunnel—

By Naoki Sato, East Nippon Expressway Company Limited

The widening project to four-lane expressway on the Joban Expressway is currently promoted and it
covers the area from the Iwaki Chuo Interchange to the Hirono Interchange in Fukushima Prefecture.
This project includes construction of the Yoshima Tunnel, a second tunnel with small earth covering
running parallel to the first tunnel currently in service in Iwaki City, Fukushima Prefecture.
Approximately 70 % of the total length of 1,241 m of the second tunnel is separated from the first tunnel by
about 20 m which is less than the standard separation distance of 3D (D : excavation width). In order to
properly evaluate the effect of the long excavation period of two years on the existing tunnel, it was
necessary to evaluate the external force applied to the existing tunnel from the excavation of the second
tunnel, as well as the surface temperature of the tunnel lining, the unique arch shape of the lining, and the
state of constraint on the lining back. In this paper, authors present a new correction method for effects not
related to excavation and report on the effects of excavation based on the corrected measurement results.
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Construction of 22.5 Percent Steep Slope Using Muddy Soil Pressure Balanced Shield
TBM in Composite Ground Containing Weathered Rock
—KEPCO, the Mikage-Yamate District Pipeline—

By Takashi Suzuki, Kansai Electric Power Co., Inc.

Kansai Transmission and Distribution Inc. constructs 275 kV underground power transmission facilities
to supply electric power from the thermal power plant of Kobe Steel, Ltd. as the low-cost and stable power
supply project. Within this project, a service tunnel (3,000 mm in diameter) of about 1.5 km length was
constructed at the northern end of the route using the shield tunneling method. The shield tunneling
method employed in this construction is characterized by the fact that the ground is composed of
weathered granite and other rocks in addition to earth and sand, and that there is a steep 22.5 % uphill
section in the weathered rocks. In this project, stable excavation was made possible by excavating with a
muddy soil pressure balanced shield TBM and mucking with muck convey equipment using added water.
In this paper we report on the design and construction of the shield tunneling works under severe
conditions of composite ground containing weathered rock and a steep 22.5 % uphill slope.
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A Study on Additional Consolidation Load Actlng on Tunnel Lining Due to Water
Leakage

By Shigeaki Oka, TEPCO Holdings, Incorporated

Several shield tunnels which have been constructed by TEPCO Power Grid in soft clay ground and in
service for several decades are experiencing progressive deformation of the lining, which poses a
challenge for maintenance and management. According to various past research and studies, the cause of
this phenomenon is thought to be the additional load due to consolidation of the surrounding ground
caused by water leaking into the tunnel. Therefore, for proper tunnel maintenance, it is necessary to
accurately predict the current and future additional loads. In this study, authors clarify the mechanism of
the occurrence and increase of the additional consolidation load using a model which models a tunnel in
service for about 40 years and reproducing the survey data by three-dimensional soil-water coupled FEM,
and propose a method for predicting the additional load of future. Going forward, this method will be used
for maintenance of tunnels where similar additional loads occur.



