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Early Building Tunnel Invert in Mudstone Ground under Strong Lateral True Earthpressure —Kyushu
Shinkansen Nishi-Kyushu Route Tawarazaka Tunnel (West Lot)—

By Tomomi Iura, Japan Railway, Construction, Transport and Technology Agency

During Tunnelling of the west lot of the Kyushu Shinkansen Tawarazaka Tunnel in mudstone of Kishima
group, there is noticeable strong lateral true earthpressure mainly due to the plastic deformation of ground. In
addition, it has been confirmed that there is characteristic behaviour of the
mudstone such as sluggishly ongoing deformation of tunnel cross-section
with bad convergence. In order to deal with this squeezing ground, measures
such as using high rigidity material of tunnel support and early building
tunnel invert near to the face in some sections as well as installing a tunnel
invert along the whole lot.

This report mainly gives information on the evaluation results of
convergence behaviour in squeezing ground analyzed based on the data of
s - various kinds of measurements as well as excavation result in the mudstone
BEIREEASOERIRR around western half of the west lot.
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Build Water Conveyance Tunnel with NATM beneath Congested Buried Pipelines—Nagoya City
Waterworks & Sewerage Bureau, Inuyama Water Conveyance System Bifurcation Works—

By Koji Shirasaka, Nagoya City Waterworks & Sewerage Bureau

We commenced Pipe A of the Inuyama Water Conveyance System Improvement Project in 2009 with the aim
of improving the earthquake resistance and water conveyance ability of Pipe A which had been deteriorating.
This improvement project consisted of the installation of a new water pipe underneath three existing water
ith the shleld TBM T he origin point of the new water pipe was planned to attach to the diversion tank
: in operation without draining where some existing water pipes are
connected to. As there is congestion in the existing pipes in the vicinity of
the diversion tank and it is impossible to build a starting shaft in the
vicinity, we planed to build the starting shaft at a distance and to connect
it to the tank with NATM tunnel beneath the congested pipes. The tunnel
construction at the origin point was conducted directly underneath pipes
that can be said to be the most important water conveyance facility in our
city. This report gives information on the tunnel construction while taking
= 44 existing pipes affected by surrounding ground displacement into
BEEFST )b/\ w3 — ,i)\:{jt;‘ﬂ, consideration,
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Cutting of 34 Steel Sheet Piles Left behind in 12 Locations with A Slurry Shield—Yokkaichi City Higashi-
machi/Yoshizaki Minami rainwater trunk line—

By Tsuneyuki Ito, Yokkaichi City

In the construction of the Higashi-cho/Yoshizaki Minami rainwater trunk line, it was discovered that 34 steel
sheet piles were left behind in 12 locations that were obstacles in the passage of the shield. We planed to directly
cut these steel sheet plles with cutter bits of the Slurry Shield TBM. We equipped the shield with steel sheet pile
cutting bits, conical cutters, a very slow speed excavation function
and a high-speed rotation function of cutters and grounds
surrounding the steel sheet piles were injected with chemical grout to
fasten the piles to ground. During the construction, along with strict
control of face pressure, the amount of tunnel muck and the quality of
slurry, shield excavation and steel sheet pipe cutting were conducted
taking the neighborhood into consideration such as measuring
vibration, etc. As a result, the shield arrived at the intermediate shaft
within the prescribed construction schedule without any effects on
the neighborhood and it was confirmed no trouble of such as cutter
bits that would affect future excavation. This report gives
construction information on the cutting the left steel sheet piles.
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Large Flat Cross-section Tunnel beneath Existing Tailrace Tunnel—Tohoku Electric Power Toyomi Power
Station Repairs—

By Masanori Waragai, Tohoku Electric Power Co., Inc.

The Toyomi Power Station, one of the power station groups on the Aganogawa riverine system has been in
operation for around 80 years and tlme related deterioration has been progressing in the turbines, dynamos and

' so on. For this reason, the six turbines and dynamos were consolidated
into two in 2008, commenced large-scale repair works to change the
maximum output to 61,800 kW by improving the efficiency of the
machinery and operation just began in September of last year. In the
repair works, a cofferdam was installed in the river and construction
such as the dismantlement and reconstruction of the power station
building, the filling of unneeded interspaces with reclaimed aggregate
concrete and the excavation of a new tailrace tunnel beneath an
existing tailrace tunnel were conducted.

This report mainly gives information on the excavation of a tailrace

BEEEIFERUEHETIR tunnel.
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Survey of Problems Pertaining to Safety and i ir i i i y
By YTn Tochaionl Comm it g y Working Environment in Shield Tunneling Works
Disasters during the construction of tunnels are in a decreasing trend in recent years and it was thought that
in general, there would be no more serious accidents in particular for shield tunneling due to the maturity of,
shield tunneling techniques. In such an environment, the submergence in tunnel that occurred in February, 2012
was a big shock not only for people related to shield tunnels but also for civil engineers. ’

At the same time, the Technical Committee Safety/Environment Sub-committee set up a working group in
order to create “The Collection of Examples of Shield Tunneling Works Problems Pertaining to Safety and
Working Environment” with the aim of helping to prevent disasters by sharing examples of shield tunneling
works problems and transmitting construction techniques through this. Specific works were carried out and the
Collection has now been published.

This report gives an outline of “The Collection of Examples of Shield Works”.
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Location, Country Miami, FL, United States

Year 2011 - 2013

Application Road
Geology Soft ground

Heterogeneous ground
Sandstone, limestone, sand

Tunnelling length 2,338m

1x EPB Shield:

Diameter: 12,860mm

Lining method: Segmental lining
Cutterhead power: 6,300kW
Torque: 37,211kNm
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