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In the Cause of Better Urban Life
FETEHE PROJECT PARTICULARS

This project will construct the starting shaft for the
Second Juniso Trunk Sewer that will collect and carry
off sewage and rainwater in a central Tokyo area.

“Vertical-Horizontal Continuous Shield Tunneling
Method” will be used to excavate to a depth of 46.7m,
where the sphere will be rotated 90° to conclude this
stage of construction.

This will be the first time that a single machine exca-
vates both shaft and tunnel under high water pressure
and over varied geological formations-from soft soil to
gravel layers where boulders up to 300mm across may
be encountered. The project will cut a new trail in shield
construction methods.
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57—Vt T Shaft excavation |3 —) A% (Shield OD):7400mm | #HIZ (depth):46.63m
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THE SECOND JUNISO TRUNK SEWER
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A5 JEE S — )UK VERTICAL-HORIZONTAL SHIELD
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The vertical-horizontal shield is a machine built to
excavate the shaft and tunnel in one continuous opera-
tion. The sub-shield for horizontal tunneling is encased
in a sphere, which in turn is housed in the main shield for
vertical excavation. When excavation reaches floor level,
the sphere rotates 90° to launch the tunneling shield.

Since the machine operates deep underground, special
seals have been devised to prevent flooding. Installed
adjacent to the sphere and in critical joints, the mecha-
nical seals perform well even under highest water pressure.

Gravel is another problem at this particular site. To deal
with it, a number of design innovations have been introduced:

Test assembly in the factory

Erector expansion jack

- In addition to drag teeth, the cutters are equipped with
roller bits.

« Drag teeth are set to stand higher from the base than
normal.

« The outer cutter is built with a face plate to direct
gravel to inner muck pipes.

- Smooth transport of excavated material is assured
by (a) gravel removing device, (b) unclogging device
for muck pipe, and (c) auxiliary muck pipe.
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B8y Slide jack

Slurry feed assembly
~ Segment erector

BERE (BB) Muck pipe

SAME TS —Ib Tail seal

3— )UKtk SPECIFICATIONS

5T —NI{LH% Vertical Shield

a3 —)VN A% Horizontal Shield

B XMME X IE X JEE Segments (Ring ODXW XT) #7200mm X 1000mm X 400mm #4300mm X 1000mm X 200mm
> —)VIHH% Shield OD $7400mm $4450mm

4 Overall length 11570 6735
Z2X> 7V —hE Skin plate length 10265 5495

—)VRTP¥w¥ Thrust jack

200t X 350]«g/cmZ X 1500mm X 2074

150t><350kg/cmzx 1150mm X 167
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Slurry feed pipJ
@0 H OXEE (UBX6%)
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H~Aux.muck pipe
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Sphere seal

2675

965st]
1305

11570 (&7 —IUREE)V-shield overall length

ey (AL TR S DHE ST ) Total thrust (unit area thrust)

4000t(93.0t/ m*)

2400t(154.3t/ m*)

e R ST —2 = b

—IWRSPyX & Jacking speed (when all jacks are in operation) 24mm/min (£ AEE)IE) 40mm/min (& $AEBIF)
EEEE Electric motor 221W X 4P X 400V X 15 H:H] common

Thrust power units MFEAS7 Hydraulic pump

29.5 { /min X 350kg/em* X 155

FH common

L e yX Mid bend jack

150t X 350kg /em* X 150mm X 127%

LR ST —2 =k EEE Electric motor

Mid bend power units HEARY7 Hydraulic pump

7.5KW X 4P X400V X155

9.4 { /min X 350kg/cm* X 15

AL )E Max. bend angle ( °)

1.8

Hwg—vr (V24 %%) Cutter torque (coefficient)

170t-m(@=0.42)

ditto [FJ72(a=1.93)

Fpy 8y —nllE sk (FFEEE) Cutter revolutions (rim speed)

1.1rpm(v=25.9m/min)

ditto [/ (v=15.6m/min)

Fv¥—%—%— Cutter motor

2697kg-m X 210kg/em* X 975

M common

H9F— RN — 2= FEEHE Electric motor

901N X 4P X400V X 2H

M common

Cutter power units JERY7 Hydraulic pump

305 0 /minX210kg/cw X 25

] common

T ¥ —H®&—%— Erector motor

133kg—m X 140kg/cm: X 25

299kg—m X 140kg/em* X 25

- Tk (5-6%) H Extension
IV Iy—HT e rX

8.9t X 140kg / om* X 1250mm X 274%

4.36tX 140kg/ em* X 650mm X 27

Erector jacks

fHEIH] Slide

6.2t X 140kg/cmZ X 500mm X 27

4.36tX 140kg/cm2>< 200mm X 14

W R—MH Support

7.0t X 140kg / em* X 150mm X 27%

3.5t X 70kg/ em* X 60mm X 2748

TOF RN — L=k

T —7 MR Agitator revolutions 43rpm
T T —7%—%— Agitator motor 624kg—m X 210kg/em X 15
HEHH Electric motor 371 X 4P X 400V X 15

Agitator power units HERT7 Hydraulic pump

88.6 { /min X 210kg/ew X 15

ar—svy—H T v¥ Copy cutter jack

13.3tX 210kg/cm’>< 110mm X 14

R A —IE5 % Outer cutter disengage jack

10.5tX 210kg/cmZX80mmX32'§

abr—pwy—FoxT—a2 =k | G Electric motor

3.7IW X 4P X400V X115

Copy cutter power units RS Hydraulic pump

7.5 0 /minX210kg/ew X 155

BRIR[E I 2% Sphere rotation jack

100t X 350kg / cm* X 1200mm X 24%

Sphere bottom seal H-shield QD
EEBER{AS— I $4450 (33— IUNEHE) 1475

I
P7450(572— URIEBISNE)
V-shield excavation bore

Muck pipe port
#ERO10B)

FHE

Front View

TR ATAN S ¥ v¥ Aux. muck pipe slide jack

4.4t X 140kg/cm’><520mm>< 14

L 7 — o

S AAv4 Full-plated outer cutter

O—3>Ewh Roller bit to attack boulders

#3779 Main shield (with sphere inside)

F4—AEWN Elevated drag teeth
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SHAFT CONFIGURATION
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iRBEIEE EXCAVATION PROCEDURE
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Shield Assembly
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(3 Exci%iﬁﬁstart )
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Shield is assembled, from bottom up,
on platform placed on the guide wall.

(4 ERIEE
Early Excavation
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When weight excavation ends, girder
structure is built on top. Shield,
suspended from the steel girders, is
propelled downward by thrust jacks
bracing against segments.

At specified depth, segments are
anchored to the guide wall, and
girders used for suspension and
bracing are removed.

T — )URHESI THE, O — )UNEESANCES
BULT S yNE Iy (CTHIFUEA
SETEED.

Shield is lowered into ground using

jacks, which support it by external
brackets.
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Depth Excavation
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Excavation proceeds by using thrust
jacks, with bracing support provided
by successive segments. Just before
reaching floor level, shield sheds
outer skin, which is anchored to
segments; the shield continues on to
final depth.
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Slurry is piped in, and cutters begin

to rotate. Initial excavation is by
machine weight.
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Sub-shield is retracted into the
sphere, which is then rotated 90°.




HESIIZE GEOLOGICAL FEATURES
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The construction site, about 500m southwest of the
metropolitan government building, is located in the east-
ern sector of the Musashino plateau.

What is called the Tokyo Gravel Layer lies from 23
meters to 31 meters underground. Shield excavation of
this layer, where gravel sizes range up to 300mm, will
be a major challenge for the project.

B thE LAYER COMPOSITION

X Period | Hil % Layer Name |;it% Code 1B % Soil Type Nffi N Value
Hifit Present # 18+ Top soillandfill | g~50L1 |- T
St O— A i P 0~50L) f: (over) - — o
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FERESWIET Ground improvement
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F3:EZE Orderd by

WoREL T /kER TRtk Jii%ir Central District Engineering Works Dept.
Sewerage Bureau,Tokyo Metropolitan Government
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