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Implement Low Dust Generation in a New Shotcrete System—Tohoku Shinkansen Hakkoda Tunnel Origami
Section—

By Hirotoshi Kimura, Japan Railway Construction, Transport, and Technology Agency

It was decided to reinforce the working inclined drift for Origami
section of the Hakkoda tunnel in the Tohoku shinkansen with steel
-fiber shotcrete, as it will be used as a service tunnel in the future.
This work conflicted with the track work, and hence it was
necessary to consider a construction method to prevent worsening of
air quality in site,

In addition to an overview of this section, this article also provides
an overview of the new shotcrete system (also known as ALSS)
using a spray device  combined with slurry setting accelarator
delivery and airless spray system mounted on a multi-purpose
. . carriage, and reports on the reduced dust generation as compared to
EEIIALSSHRfFHIT & the normal shotcrete.
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Smart Blasting Technology and Efficient Excavation of Large Cross-section with a New Supporting —Konan
Tunnel OQutbound in Second Meishin Expressway —

By Toyohide Okuzumi, West Nippon Expressway Company Limited

The Konan tunnel outbound construction in Second Meishin expressway adopts TBM pilot drift excavation
methodology We reflected the geological information obtained by the pilot drift of ¢ 50m TBM into the
reaming plan, and designed supporttings of 6 patterns—
three patterns of standard support, two patterns of effective
support, and one pattern for unsuitable soil, and excavated
by following the support pattern decision standards. Also,
we promoted the use of IT and machines in the
construction activity of the cutting face works in a safe
manner, and constructed the large cross-section tunnel
safely and efficiently.

This article reports about the effectiveness of TBM pilot
drift excavation methodology, support efficiency, the
behavioral characteristics and the mechanical stability of
effective support structure in crystalline rock, and also on

s the effectiveness of mechanization and promoting IT on the
BEEEEXRTEEBMNE SV X LDHE cutting face works,
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Construction of a New Station by Underpinning Shibuya Station on Hanzomon Line — Tokyo Metro
Fukutoshin line—

By Satoshi Takahashi, Tokyo Metro Co., Ltd.

Tokyo Metro is constructing Fukutoshin line (89 km
between Ikebukuro and Shibuya), and aims to start service
in June 2009. Shibuya station is a connecting station with
Tokyu Toyoko line, with which direct operation is planned
in the future, and it is expected to be a large-scale station
with 2 platforms and 4 tracks, maximum width of 36 m and
average excavation depth of 31 m. Since this station
intersects under Hanzomon line, underpinning was essential.
We also constructed a walkway considering the convenience
of transfer. Underpinning of Hanzomon Line was done with
beams and bearing pile, and for the walkway we adopted a
method of directly loading on steel box shells for pilot drifts.

— This article introduces the construction result of two
BEE7LO— FRS different underpinnings.

pan. MABIGRtEI AV FOREEEEREMEICET SR
41 BRI () L SR

BRAHE I (), WKERGE, FHANSGR) 0=t 4 v b BASTKEEEE T o ABEH v 7 2 v
PEMREL, BIFBIOEKRERICE - TKEEO b v 2 vAEROBELRER BT 2 THRELRITT - . il
JETE BRI B £ O 7 OREE H O 7R 0 B REME A R U B H TR 21T - . BBRIERARE
ORER A L, KEBROMMPIERREZ LI & 28R S BETH 2 b v R v OREERTEICER 4 (N
EHABRTX 2EMHEHNEZERL, COoRBR, BRBLUERILY, MABER LS 4 v MIAKKS LT
KBS b VA NEEORREARE TS C AR TE L.

Research Regarding Structural Stability of Fire-Resistant Composite Segment in Fire

By Sachio Adachi, Hanshin Expressway Company Limited

Hanshin Expressway Corp., Shimizu Corp,, and Nippon Steel Corp. conducted a joint research regarding the
structural stability of the entire tunnel in fire, targeting fire-resistant composite segment where the segment
itself was fire resistant, through analysis and full-scale experiments. We conducted elasto-plastic deformation
analysis considering temperature dependency of the materials using non-constant heat conduction analysis and
its result. For the experiment, we used a full-scale test specimen, and applyed load of reproduced section force
originating from the structural constraints of the tunnel, which is a closed structure, and the expansion of
materials as a result of changes in the internal temperature of the materials in fire. As a result, we could confirm
that fire-resistant composite segment supports the structural stability of the tunnel in fire and even after it.
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Process of Improvement and Standardization of Sewerage Tunnels by Shield Method

By Ryohei Sakane, Bureau of Sewerage, Tokyo Metropolitan Government

In the main branchline construction project by the Bureau of Sewerage, the shield and the segment are
produced for each project, and secondary lining is done using cast-in-place concrete. For this reason, the
construction requires a huge cost and a long time.

Hence, we reviewed the current shield tunnelling technology and construction conditions of the sewerage
tunnels, and made improvements considering reduction in cost and time.

We examined the requirements for sewerage shield tunnels with the finished internal diameter less than 2,600
mm, the usage of which is expected to increase in Tokyo, and standardized them, and developed and applied
reusable “compact shield method”, and lining system composed of one grooved invert segment and the other
three segment connected with three hinged and one fixed used for it.

This article consists of the technical reports of the experiments and trial construction during development.
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