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Tunnel Diameter: 7.10m Tunnel Diameter : 11.30m

Min. Radius : 1,000 m Min. Radius : >457m

Minera l: EPB Minera I: EPB, Hard Rock

TBM Supplier : Herrenknecht TBM Supplier : Herrenknecht

Conveyor Length : 2,500 m Conveyor Length : 5410m

Belt Width: 1,200 mm Belt Width : 1,000 mm /1,600 mm

Capacity : 2,000 t/h Capacity : 1,200 t/h

Installed Power : 2X355 kW Installed Power : 4160 kW, 2X90 kW -

Belt Storage Capacity: 400 m / vertical Belt Storage Capacity: 2X300 m/ horizontal 3}5 ﬁ* z ¥ ﬁ iﬁ % ;",i BEESELR - TS TFYUEERE T UL R
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Repairing with Invert Concrete Casted to Full Section in One Direction under Road Closure Continuous Day and
Night—Ban-Etsu Expressway the Toyasan Tunnel—

By Kazuo Miyazawa, East Nippon Expressway Company Limited

The Toyasan Tunnel (2.6 km in length) between the AizuBange interchange and the Nishi-Aizu interchange on the
Ban-Etsu Expressway was built in a support pattern with no invert concrete according to the old design standard
before 1997 after the rock face in alternation of strata between mudstone and tuff was rated as solid and favourable at
the time of construction. However ]U.St after it went into service in 1998, road upheaval were observed, the maximum
cumulative total of which reached 190mm. As a measure
against this deformation, works to cast invert concrete were
implemented under continuous 24-hour road closure. Road
closure frequency and duration were set according to road
traffic characteristics. We newly prepared the full cross—sec-
tion continuous one-way casting invert concrete method in
order to shorten its duration.

This report contains information on measures for road

= : upheaval implemented as a precedent project of large-scale
BEIE 2 NN— MREIAR upgrading and repairs on a tunnel in use.
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; : . ' - s — LCHiTR2ER Lz ZOfRR, ERARZTSN-ETRECH T LOREZBILL, WAMERTOBERE 22 WK
LW JOBETI ) — FMEEVATL Wa ST B - LASCES, E e, BHROSEWECTE, FEAREL BRRROFHERBROENIC L), BT o
=R LUE v ‘1— FOWMAEN LICFEST 532 21) — NREBHROKEE, BEBEIHATE .
T = ‘ AL, $TE2HVAZENTE &b\ﬁﬁ%’é&'{*’ﬁiﬁﬂ(ﬁ“/~ M EBUT TS 5 HER, BT — NOREER
R 55 FECHE L0 d, AIETRERVAATHNOUBEZE/RL -ERHOHETH 5.
o Use Permeable Sheet to Improve Lining Surface Quality—National Route 45 the Minami-Sanriku Road No. 4
NEXCO 6 Tunnel—
Hi75 Biatk 25 By Masakazu Kobayashi, Fudo Tetra Corporation
ol - B 1 Surface voids and sand streaks as initial flaws are often found on the lower half of the tunnel lining concrete. As its
V284 H1H B measure, we attached permeable sheet to the lower half of the
. = steel form (tunnel lining form). As a result, it prevented the
‘ %E@j‘%‘f 55 10396 %5 ; - generation of surface voids and sand streaks that cause
EPS NRIVDIRIETE, (R DN ( NETIS %% (No.CB-090003-VE) / reduction of durability. In addition, in post-construction
, ) ) ' : quality checks, the water-tightness and solidity of the
—RWiE!l ~MFEb v 5[%5]%“\0)};&@5'\' . ‘ - ~ 7 concrete surface that contributes to the durability of lining

- ; ; v - concrete were confirmed through non-destructive tests of a
@ **Iﬁﬁ_cé*i ~ , - - surface water absorption and permeability.
& T526-0842 WEEE r,E\T'EE ;&E]' 90 Eih | TEL 0749-6 4-02 46 F: IAO-6C2 ¢ This report contains information on ways to attach the

; ; G - ble sheet to steel form for which nails cannot be used
URL http : //www.daieikouki.co.jp/ E-Mail : dai lco@mmos ch. ; — B LAt L permea
MEaE SEENAE (LY RV ORE - 858 - B KEEL (dh— RS C R . RSBk — MERB LY and to spread the sheet.
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Decrease in Progress of Small-Diameter Shield TBM Encountered with Unexpected Boulders and Its Measures—
Bureau of Waterworks, Tokyo Metropolitan Government the No.2 Yodobashi Line—

By Isao Tahara, Bureau of Waterworks, Tokyo Metropolitan Government

F e These works aimed to expand the distribution area of the
Yodobashi Water Station located in Nishi-Shinjuku in Shinjuku and to
improve stable water supplies in Shinjuku, Shibuya and parts of
Nakano through the new installation of main water distributing pipe
| with an inner diameter of 1,000mm. The pipe is held in the tunnel of
2,740m in length with a final inner diameter of 1,850mm (exterior
| | diameter 2,006mm) and maximum cover of 4lm built with a slutty

t shield TBM.

This report contains information on selection process of the slurry
shield TBM for small cross-section, high water-pressure, long-dis-
tance tunnel, decrease in progress after encountering with unex-
pected boulders and its measures, as well as construction results
including altering face plate with the construction of a midway shaft.
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115m, MHEE457m) B X CTHREEOTEEDBmM) L) Rb, R FOVIZE K 09MPa DAVKEAEE T 2EH b v
FNTHY, EEATMO S HH20m ARG v 7 ) — MEE, B0 R, P vV a vEREOHRE THR
shz, i, SHmorry— PREE, —ER R ES b Y RV TERS NTwBsIEKTSF v TR, 2E
Ky — Mok o TRANERRT Y+ =7 =54 PPV ANVTHL.

EIETH, Y AVIEEI~ETET TR IERIIOW THET 5.

Construction of a Shaft and a Large Water-Tight Pressure Tunnel in Dam Reservoir—The Kanogawa Dam
Spillway Tunnel—

By Keigo Mibu, Ministry of Land, Infrastructure, Transport and Tourism

The improvement works on Kanogawa Dam Reservoir located in Ozu City in Ehime Prefecture are to install a new
spillway tunnel with an inner diameter of 11.5m constructed in the bedrock on the left shore of the dam reservoir. They
are being conducted in order to reinforce the function of the concrete gravity dam which was built over 50 years ago
with the aims of controlling floods and generating electricity.

The spillway tunnel is composed of an inflow waterway (47m in
length), shaft of water gate (inner diameter: 17m, depth: 41m),
waterway tunnel (standard inner diameter: 11.5m, length: 457m)
and exit of waterway (75m in length). This is a pressure tunnel on
which external hydraulic pressure of a maximum of 0.9MPa acts.
The tunnel of approximately 320m of the total length of 457m is
reinforced concrete tunnel and the rest is iron pipes for conduit pipes
or transition pipes. In addition, the reinforced concrete tunnel is a
watertight tunnel wrapped whole by waterproof sheet but made up
of water proof grouting.

This report contains information on a circumstance of the works
from tunnel excavation to lining completion.
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S R S OERMBETED O & 5T b DO-Jet THIC & - TH, Btk iiof. Bl TOME
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Shield Drive with Measures against Subterr — i
e o b Ofi- N N1 Sgewer e anean Obstacles—Bureau of Sewerage, Tokyo Metropolitan
By Jun Okamoto, Bureau of Sewerage, Tokyo Metropolitan Government
The? Oji.—Nishi No.l sewer main is a storm sewer which was constructed with a slurry shield TBM with the aim of
reducing inundation damage in the Higashi-Jujo and Oji districts of Kita-ku in Tokyo. During shield drive, it was
discovered that there were numerous subterranean obstacles along the excavation route. Steel material that h;1d be
left behind under the river bed was cut and removed with the DO-Jet method which is one of the techniques that o
remove obstacles from within the shield TBM. Steel sheet pile that was under the road was directly removed throg aﬁ
constliucti'ng a shaft on the road. Obstacles dotted around under the road were avoided with alignment chan is
Clogging 1{1 the cutters that was caused by rapid changes in excavated soil were removed by high-pressure slué;r :
jetting which was conducted form the holes bored in front of the face~plate of TBM. Y
This report contains examples of dealing with these types of subterranean obstacles.
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