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Shallow Tunnel Excavation in Unconsolidated Ground-Takadate Tunnel, Tohoku Shinkansen—

By Kenji Shimizu, Japan Railway Construction, Transport and Technology Agency

Takadate tunnel on the Tohoku Shinkansen is a mountain tunnel of total length 1,280 m at a distance of north

approximately 3.4 km from Hachinohe station. All along the tunnel, the ground is unconsolidated sandy soil
; with high groundwater level and small overburden.

A characteristic feature of this tunnel is that AGF method
used under the national highway, and ground stabilization
method used at section with small overburden. Ground
stabilization method involves reinforcing the ground
arround the tunnel using a power blender, by cutting till the
roof of the tunnel before tunnelling. Dewatering method was
initially used, but because of the fine-grained fraction, the
drainage was not sufficient, and it was estimated to take a
long time to reduce the water level. Hence, as a
supplementary measure, we adopted the ground stabilization
BHEEFHEAR method that cuts off the water and stabilizes the ground.
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Excavation of Large Tunnel using Various Technologies—Kanaya Tunnels, Second Tomei Expressway—
By Hidemasa Iwamoto, Central NEXCO
All tunnels on the second Tomei Expressway have a large excavated cross-section of 190 m* for a three-way
. - T 21 lane. The Kanaya tunnel, the longest one in second Tomei
expressway having 80 % of its area featuring in DI to DII on
the rock mass grade, started exhibiting certain damages such
as deformation and break of the washer of rock bolts. So we
set a rational support pattern and carried out the
construction. This construction had several difficult sections
—section shallowly passing under the state highway and
Kurumagawa, section with the maximum water inflow of
6,000 litre /min, section of the eastern portal with a high
asymmetrical earth pressure, but we employed various
technologies to realize a safe and rational construction. This
article gives the result of the construction in Kanaya tunnel
under severe conditions.
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Boring under Existing Important Structures using Two Types of Shield— Hanshin Namba line 3rd
segment—

By Koji Kubota, Nishi-Osaka Railway Company

Hanshin Namba line is a railway line connecting Hanshin Nishi-kujo station and kintetsu Namba station. The

Y cp construction is taking place in central Osaka, where there are

numerous important infrastructures, and each segment is being
constructed using various technologies in a severely restricted space.
In this article, we report about the case studies of two shield
constructions that were close to existing structures and burried pipes.
We could not use the cut-and-cover method due to embedded pipes,
and hence we constructed a part of the lead tracks using integrated
small shields method (harmonica method). By using this new
trenchless tunnelling technology, we could construct with negligible
impact on the burried pipes. The second case-study relates to slurry
shield, it intersected under the lead tracks at a minimum distance of
0.8 m, and drilled through retaining materials of FFU. Also, tunnelling
two meters beneath the existing subway lines is in progress while
seriously managing.
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Construet a Shield Tunnel Close to an Existing Structures by Monitoring in tunnelling—Fukae Nakayama
Sewer Main, Osaka city—

By Satoshi Yamamoto, Osaka Public Works Bureau

Osaka city started modern sewage system since 1894, and by 1975,
sewage system was in place in nearly the whole of Osaka. However,
inundation frequently happened, because of the city mostly composed
of alluvial lowland except certain plateau relied on drainage pumps, or
urbanization that causes flash stormwater to exhause sewer system.
Starting from 1981, we have been taking countermeasures against a
torrential rainfall that occurs approximately once in ten years (60 mm
or more in one hour), and the parcentage of this project complete as of
end—2006 was 789%.

This article introduces the drastic measures taken in the Fukae-
Nakahama sewer main against inundation in the eastern part of the
city, and the result of monitoring of tunnelling taken for.
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Damage Analysis and Countermeasures of Segment Joint

By Takeshi Yamazaki, Toden Town Planning Co., Ltd.

The length of the shield tail has been lengthened by using key segments to be inserted in the axial direction,
installing triple tail seals for increasing the segment width and tunnelling length and depth. On the other hand,
the tail clearance of shield has not changed significantly, Because of this, at the time of driving, we observed
damages of the segment joint, when the transmission of the contact force from the shield tail led to the shear
force between the segments. It is absolutely essential from the point of view of cost reduction due to omission
of secondary lining to secure the lining quality in the long term by preventing damage to the segment joint.
Hence, we researched the causes and countermeasures with RC joint as a case study, and have proposed
measures to reduce the damage to the segment joint through contact force of the shield tail.
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