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Triple circular-face slurry shield method
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By shifting multiple cutter disks back and forth and having them overlapped each other,
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the safe and reliable construction of tunnels with minimum possible cross sections that suit
their particular purposes becomes possible without causing ground subsidence and the

lowering of the groundwater level. The adverse effects on nearby structures are also minimized.
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The Iidabashi Station (provisional name) section covers a length of 321.5 m between
lidabashi Intersection and Koraku | chome Bunkyo-ku and is currently under construction.
At around lidabashi Intersection, Iidabashi Shaft (21.5 m wide x 46.5 m long x 38 m deep)
that is intended to serve as an arriving shaft is to be constructed using the cut-and-cover
method. Under Sotobori-Dori,the platform section is to be constructed using the triple
circular-face slurry shield method.

Of the entire length, the sections in the vicinity of the departure and arrival points have
sharp curves of R-140m- 125 m and a longitudinal slope of 2%..The subway Route No.12
with an overburden depth of approximately 27 m will pass through the ground directly under
alarge number of pivotal facilities including subway lines operated by the Teito Rapid
Transit Authority, the Kanda River Diversion Aqueduct and expressways.The soil through
which the shield passes consists of the Edogawa sand layer that contains artesian ground
water with a pore water pressure of 2.6kg/cmz.

The major technical features of the section constructed by the cut-and-cover method
are as follows: [.Underpinning is used for Tozai Line.As Tozai Line has varied heights,
scrupulously framed plans and circumspect construction are required to acquire balance
and to maintain stability. 2.To serve as retaining walls at and around the shafts,column-
type diaphragm walls are to be constructed at a depth of 44 m using the reverse circulation
drill method.As the road leading to the construction site is narrow and the site itself is
located in close proximity to structures having basements, all the construction work is
limited to nighttime.

The major technical features of the section constructed by the shield method are: The
construction entails excavation work through the sand layer containing high-pressure
ground water and construction work at the sharp curve sections.In view of the above fact,
it was decided that the triple circular-face shield method should be adopted to minimize
the possibility of lowering the groundwater level and the adverse effects on nearby
structures, as well as to attain safe and reliable construction.

Construction site: From Shimomiyabi-cho 2, Shinjuku-ku to 1-9 Koraku,Bunkyo-ku
Section constructed by the shield method: Triple circular-face slurry shield method
Length: 275m
Structure: Triple circular-face shield (for simultaneous construction of the platform)
8,140 mm in shield outer diameter (right & left) x 8,846 mm (central) x 11,020 mm
Section constructed by the cut-and-cover method: Cut-and-cover:
Length: 46.5m
Excavation depth: (deepest) GL-38.0 m
Structure of Station: RC,3 floors underground (Upper floor:Flying arch method)
Width: 21.5m
Depth: 34.4 mto 37.7m




B &R FEAEER T X FE X lidabashi station (provisional name) section plan

EES
x ¢
J S

/ XERK

TX=£E321.5m

oD

DR ARLERY <LK )

275.0m

\/ﬁ—hﬁmm?.ﬂmﬁ 7

£

Sl o

BRT
EREBETE

BRBIEZEER

o 2 SHMEBY

t=eill]

B 3th B AT Geological profile

MREUNBI I ERE

HEAAISI I

p\ JEEIL

m

5 = -
FEFTTE S ; _5 3 BEiA
ﬁg‘zcgﬁ
§.0n11 SEIREB(F T 2 I) 71.5m = LER(R F— k) 137.0m MERRER(S 7 & 1 JL) 575m

W ETEMAE (b2 RIVER)
Consruction conditions (tunnel section)
THER . 275m
IR D 125mR (Rl
BB kb 2%

275 m

125 mR(tunnel center)
2%o (rising)

B B4 Geological conditions
i T WInTRERG . TTENRS ARG SR NN ERRE
+ # b 285~27.13m
HFAGL: GL -1.9 ~-42m

Construction length:
Min.radius of curve:
Slope:
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Soil type: Tokyo gravel, Edogawa clay,Edogawa sand

Earth cover: 28.51027.13 m

Groundwater level:GL-1.9 t0 4.2 m

Permeability coefficient: 10 -3 cm/sec(shield center)
Bulk density of soil: 1.6 to 2.0 t/m3

Not less than 50
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N value:

The section currently under construction is situated in alluvial low
land hemmed in by Toshimadai Hill,Y odobashidai Hill and Hongodai
Hill that constitute Musashino Plateau, which was formed by erosion
due to sea level changes during the pleistocene age and by the
accumulation of a vast volume of volcanic ash. A dissected valley
that had been formed by erosion of the main course of the Kanda
River developed into this low land, which is AP +5106 m in elevation.
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This machine is shaped like a combination of three shield machines
arranged in a row. The machine consists of a central cutter disk
(projecting) having an outer diameter of 8,846 mm and two side
cutter disks having an outer diameter of 8,140 mm, constituting an
overall width of 17,440 mm.In order to cope with the sharp curve
sections (R=125 m), the machine has an articulation mechanism
(articulation angle 2 *). It is also equipped with four electors for the
election of ordinary and special (wing) segments and steel pipe
columns and weighs about 2,600 ton.

The total length of the section to be constructed by the shield
machine is approx.275 m, of which, mid-section of about 137 m is
to serve as the platform and both ends,passageways. The platform
section is to be constructed using steel segments and the passageway
sections, ductile segments.
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B S — L REEDA4SEL Characteristics of the shield machine
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- Cutter disks overlap each other in backward and forward directions
(central disk:forward, side disks:backward).

+ Cutter rotation is independently controllable.

+ Cutter disks share the same chamber.

+ To cope with sharp curves, the machine has an articulation mechanism.

- Table plates are designed to minimize flexure.
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General structural drawing Segment division Wing segment structural drawing(steel): Platform section Wing segment structural drawing(ductile cast iron): Passageway section
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Central column detail drawing: Passageway section
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