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Excavation with the Use of Three-dimensional Landslide Analysis on Portal—National Highway 168
Totsugawa Road Imado Tunnel — i

By Takashi Tsujiwaki, Ministry of Land, Infrastructure, Transport and Tourism

Designing of countermeasures against landslides is usually carried out with two-dimensional stability
analysis. However, this way of analysis would overengineer the structure affected by the topography of the site
and tunnel alignment. Pseudo-three-dimensional
stability analysis and three-dimensional FEM
analysis was carried out to design the
countermeasures reflecting the evaluation of safety
factors and prevention force. As a result, we could
reduce construction cost by about 30 % compared to
the one based on 2D analysis. This report gives
information of developments and technigques on the
application of three-dimensional analysis in the
design of countermeasures against landslide on a

BEEMTNUBHEANOUTIRR tunnel portal.
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Excavation in Alluvial Fan Sediment Derived from Sector Collapse of Unzen Mayuyama—National Highway
251 Shimabara Chuo Expressway Mayuyama Tunnel—

By Taisuke Imamura, Ministry of Land, Infrastructure, Transport and Tourism

Mayuyama Tunnel is approximately 905m in length and is currently under construction on the west of
Shimabara City in Nagasaki Prefecture. This tunnel is
planned in unconsolidated ground consisting of debris
deposit and others. The investigations from various angles
based on advisers’ opinion about the structures and the
effects on groundwater were carried out before the
commencement of works and it was decided that
construction would be commenced after trial construction.
When tunnel support system was designed, the installation of
DI patterns and combination of supports was evaluated by
FEM analysis from the viewpoint of cost reduction. At the
times problems was emerged during installing the
forepolings such as the grouting pressure not increasing, the
optimal countermeasures were found based on investigation
by advisers and the works had progressed smoothly,
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Retaining Wall Control in Soft Ground Excavation Works—Iriya Station New Entrance Project, Tokyo Metro
Hibiya Line—
By Toshiyuki Wakaza

Tokyo Metro Co., Ltd.
e The new entrance project at Iriya Station on the Tokyo
Metro Hibiya Line was composed of various works swch as
the installation of second evacuation route for measures
against fire, the barrier-free facilities, countermeasures
against the train draft, improvement of working
environment,

The ground of the site mainly consisted of sandy soil of
Yurakucho Formation. The new entrance was built on the
ground with cut-and-cover method. After evaluating the
displacement of retaining walls and ground heaving in
diverse ways, we have controlled the behavior of retaining
wall with observational construction. This report gives
information on the construction results of this project.
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Building Long Incline for Penstock with TBM—Kyushu Electric Power Omarugawa Power Station—

By Yoshimi Nagasaki, Kyushu Electric Power Co., Inc.

The Kyushu Electric Power Co,, Inc. Omarugawa Power Station is a pumped storage hydroelectric plant
which harnesses the 646 m net head between an upper reservoir constructed on a tributary of the Omaru Gawa
and a lower reservoir constructed on the main river of the Omaru Gawa in the Centre of Miyazaki Prefecture;
It can generate a maximum output of 1,200,000 kW (300,000
kW per generator X4).

The upper reservoir and the power station are connected
with penstock, the upper side of it is very long and steep,
888.7 m in length, 6.1 m in diameter with a gradient of 48
degrees. First, a heading tunnel of 2.7 m in diameter was
drilled with TBM and after that it was reamed to a
diameter of 6.1lm with “reamer TBM”. The borable invert
lining segments were developed and weak section of
ground was reinforced to drive the reamer TBM smoothly.

This report gives information on the boring of two
inclined shafts at the Omarugawa Power Station.
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Mechanisms of Early-Age Cracks Generation on NATM Concrete Lining and Its Control Measures

By Hirofumi Takayama, formerly of the Japan Railway, Construction, Transport and Technology Agency

In order to clarify the mechanism of cracking on the lining concrete in mountain tunnels, 1/4 scale model tests
of Shinkansen tunnel and onsite measurements were carried out. Results showed that the main factor was non-
uniformity of drying shrinkage along section of concrete member. Next, it was confirmed that the results of the
model tests could be reproduced with an analysis based on non-uniformity of the shrinkage and verification of
the applicability to onsite measurements was carried out. Furthermore, control measures for cracks generation
due to humidity and temperature inside tunnel were also proposed.
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