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' Smoothed Backface of Lining Concrete to Expressway
Tunnel—Higashi-Kyushu Expressway Otoshi Tunnel—

By Kazuhiko Yoko-o, West Nippon Expressway
Company Limited

By injecting grout between shotcrete wall and
waterproof sheeting, it is possible to construct solid
tunnel lining with smooth lining back unaffected by
uneven faces such as shotcrete, steel supports or rock
bolts after tunnel excavation. This technique was
adopted in the Otoshi Tunnel on the Higashi-Kyushu
Expressway. The result of this construction shows that
it could make shotcrete wall, waterproof sheeting and
lining concrete solid and smooth,

This report contains an outline of this construction
BERFBKIES technique and its effectiveness.
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Build Branch Shafts with Upward Shield Shaft Boring Machine Close to Subway Lines—National Route 25
Midosuji Utility Tunnel

By Hiromi Ichiba, Ministry of Land, Infrastructure,
Transport and Tourism

The Midosuji utility tunnel Project is to construct a
4,019 meter-long tunnel for installing water pipes and
power cables in it under the National route 25. The
tunnel is composed of a main tube and branch shafts.
The shafts are located in the central reservation on the
busy route 25 and the Osaka Municipal Subway
Midosuji Line is operated nearby. Therefore it was
necessary to keep .the effects on the surrounding
ground connected to the tracks to a minimum during
constructing the branch shafts, we selected the
upward shield TBM to build them.

This report contains construction results for two:
EBS3, EB6 of completed shafts out of a total of seven
shafts that were planed to use the upward shield TBM.
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Development of Laser-based Remote Sensing System for Detecting Inner-Defect of Lining Concrete

By Norikazu Misaki, West Japan Railway Company

The general method of inspecting concrete is the impact acoustic method. Despite the fact that this is a simple
method, there are issues such as differences of inspection results
depending on the engineer and the fact that inspections take a long
time. Consequently, we developed a non-destructive inspection: Laser-
based Remote Sensing System in which laser can vibrate and remote-
sense concrete surfaces.

After Lab tests were carried out using the developed device to check
basic performance, we execute site tests of tunnel lining concrete in a
Shinkansen tunnel. The result showed that the vibrations and noise of
maintenance cars and power generators have an adverse effect on
measurement accuracy. Therefore, when we installed an anti-vibration
table and a soundproof room to the sensing device in the Laser-based
Remote Sensing System in order to reduce such noise, we succeeded in
a reduction and were able to confirm the effectiveness of the system.
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Development of High-speed Tunnel Lining Inspection Car for JR Conventional Railway Lines

By Shoichi Asada, East Japan Railway Company

Special whole inspections of tunnels on conventional railway lines are carried out with either close-in visual
inspections or impact acoustic inspections as necessary. The impact acoustic inspection using an inspection
hammer has to cover a wide range of inspections. It presses inspectors and its results depend on the judgment
of inspectors.

RHEARESEMRD) EH T

The acoustic inspections in Shinkansen tunnels have been reduced as
introduction of tunnel lining inspection cars using electromagnetic wave
but in tunnels on conventional railway lines, it was essential to solve
issues such as the improvement of obstacle avoidance performance and
measurement speed before introduction of inspection cars, because the
tunnel have differences in the lining materials or cross-sectional shape,
many installations on tunnel lining and the much total length.

These issues were solved and the Conventional Railway Line Tunnel
Concrete Lining Inspection Car (Conventional Railway Line CLIC) was
introduced so this report contains an outline of the development up until
now and the introduced car.
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Empirical Research of Curved Tunnel-face and Early Invert Installing

By Jun Sato, Central Nippon Expressway Company Limited

The Hachinoshiri Tunnel on the Chubu Odan Expressway is a two lane tunnel of 2,469 metres in length. The
strongly weathered mudstone in the middle of the tunnel is squeezing ground that has a competence factor for
excavated ground of less than one. For this reason, we estimated the earth pressure that acts on the shotcrete
support from the competence factor for excavated ground, calculated the required support strength and used
tchem to design a high strength tunnel. The tunnel was built based on stable curved tunnel face and early tunnel
invert installing using a 330 kW roadheader.

As a result, it was possible to ensure the dynamic stability of the tunnel and reliably complete the
construction. The effectiveness of these techniques was verified and the dynamic behaviour of an early invert
installing was clarified. And new technical challenges were found.
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