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— Construction by 4-Centered Slurry Shield Machine —
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Slurry Shield Machine was adopted for Roppongi Station
(provisional name) Project. In order to reduce the effect on the

traffic as well as the various embeded structures to the minimum
level, the excavation method by way of shield machine is highly
effective for the Project. However for 97 m span at both end of the
alignment, open cut method was adopted. Departure & Arrival
shaft for the shield machine had been constructed and the central
portion of 118 m length platform will be constructed by Slurry type
shield machine having four(4) cutting faces. Excavation will be e
carried out while assembling the specially designed segments o~ SRR ;
incorporating box girders. il :
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Construction conditions
ot # W o 27m(LEE). 37m(TE)

Overburden : 27 m (Upper tunnel), 37 m (Lower tunnel)
ot B . BEYE. R, DEESE
Geology : Sand with gravel, fine sand, sandy mudstone bed

OHFR-HAEC © R =500m. i=0.2%
Curve, gradient : R=500 m, i=0.2%

Ot FAKA ¢ GL-12m

Groundwater level : GL-12m

OYIPKE :  2.8kgflem® (> —ILRHRLER)
Slurry pressure : 2.8kgf/cm’(Tunnnel center)
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AL EAOBED Y Z (66,560) EhRO ETFICEEDYE (¢ AT A ML, FELERCEEFE (1mBIFE) 3L U4 (amERE) (CTE During the construction stage, each segment is supported by temporary post of 1
1,720) 8§ 5. @&7.06m. M813.18mD L —ILRHETH S, BANBY. ERBICEAMERORRETOAEIFENS, m interval or permanent post of 4 m intervals. Upon completion of the Tunneling

S — LR EEDIETT DF=HIZIE. D — LIRS o T - s - s . temporary posts are to be taken away.

/,J BOREITHELE . - J:'E:E o CIaHl £ T *%%E%Eﬁ%ﬂﬂﬁf:_!}?ﬁktﬁX/b?$Ia)J:'ﬁLMEEEb\‘&_G)ﬁﬁ1%1 Thus the segments used here incorporate box girders at both sides of the post as
EHEID shifrh (H&V) & & HL T\ 5, VT ECHRELTR IV A MO ZESF 2R T 2HEEL TV S, the girder member towards tunnel alignment. In other words at the central parts of

IR H v 2 EhREBH Y 2B OEFELEBA L. F v -/ RIZEEMHEL COf=RRE T A ME S FIVERTEORE O T A MEBEE R the tunnel where box girders are incorporated, both functions as the normal segment
17T —4 (hyasEl) HoTYEIT S, JUI BRI OREL TOMREEE R R A S E R >T V5, and beam towards tunnel alignment are anticipated.
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.ﬁIll[EFi Working Process

The height of this slurry shield machine is 7.06 m, the width of which is 'STEP] | Deegmeaiat L
13.18 m equipping main rotary cutters of 46,560 mm at both sides and
also sub rotary cutter of $1,720 mm. / | ] \

Articulate mechanism named H & V is being fixed at both shield bodies i il i - = I
in order to rectify the steering of the machine. e ”| | (D-Fﬁ'!s LRIDFREET A

Two agitators equipping cutter bits in the chamber are to excavate for A bt . { / BUdtE (7 (3 (k) O
the gap between the main cutter and sub cutter. [ LI - 7/7 Erection of upper and lower segments

Side segments are to be erected by the normal erecting device, central - \ A\ and main posts (or temporary posts) of
segments and posts are to be erected by erecting devices specially \‘ = [ ".‘ the centyallisection
designed. / L @EFMOER (BEES)

\,/ Joining of box girders (friction joint)
} @ RIEE 7 A > O#L

Erection of side segments
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”m @z | NI ERIE \ ®EEEE
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Juh—+ER N I I’ Removal of temporary posts
9 D DRI SR, o — LEE
! | Side waterproof panels, Platform construct
3150 | 6.620 | 3150 |

12,920 : |

.tg‘x "J I‘Eﬁ Lining Structure

ILoe—

t’ﬁx.‘/ I"T_l'iﬁ Segments Specifications
> — LEXFEFEEH O—-—UYJEERMBER iE . NMEY A b (hRBREHFRER) Type : NM Segments (Box Girders are incorporated in the central portion)

R :; i ?b.;ggo e — 4 LI # ‘%0 - £EXLME  6,800mmX12,920mm Height and Width : 6,800 mm> 12,920 mm
& B 060 mm i W Y v v F | 125tFX150STX300kg/cm' X 164
s I . i .
TR 1720 mm 5 F h B E T 21 ﬁ.ﬂIlgEE'é I 300mm Thickness : 300 mm
TAFEBHE 6.560 mm ] © 1,000mm Width : 1,000 mm
2 g 8,100 mm 9 F# #H O 128F Per Ring Members Nos. : 12
LN S 250tfx1,500S I“X350kg cm' X284 £ 7’ — 24 & ¢ 500 mm
| 15011 x1,500ST%350kg/cm X624 B R OB ¥ 6 #
ERBREEN 7,900 tf O 3
HUmBESUED 106 tf/m B &

Avdy—FsAOEBR
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.gﬁﬁﬁﬁﬁ Various Analyses
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Unlike the conventional tunnel structures, special structures are inherent having
beams and posts toward the alignment. Thus various additional analyses
including loading tests, practicability survey and 3-D FEM analyses become
essential seeking for ultimate safety.
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Upper and lower segments assembled with the main post placed

hiefl EEILY4—TIEHE

Central section held by the upper erector

shREl FEBTLV4—TIEkF

Central section held by the lower erector

between them by the post supply machine.
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Assembly of key segments at the curb sections

ARSIV 4—CC F8E Y A M S#IT
Assembly of curve segments starting from the lowest
segments by the two curve erectors
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Upper segments assembled by the curve erectors
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ﬂm&ﬂ Arrival Shaft Departure Shaft

| 25,10 32,00
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45 m shaft depth inevitably necessitated a retaining
wall of 80 cm thickness and 51 m depth by the wall-
solidification-by-slurry method. Power Transmission

Line Tunnels of ¢4,400 mm to 3,350 mm were
\ encountered during this shaft excavation. Thus the

50,27

51,79
46,35

ek E{EEE

protection works for those power transmission line

) ‘ 19.50 ‘ ) ;
! ! i = tunnels were carefully and sensitive carried out.

24,40

Application for NOMST
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:"J—JbF%E'KM?IMEI Soil Improvement Works
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For protecting the big size manholes existing just above the tunnel, soil
improvement works were carried out by MJS Method prior to the tunnel driving.

Qutline of MJS Method

The MJS machine has a forced slurry discharge and recovery device. Thus,
the method can cope with problems concerning structures in close proximity and
deep tunnel constructions. (By high pressure jet spray method.) Horizontal
construction is now possible with the MJS method.
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NOMST (Novel Material Shield-cuttable Tunnel-wall system) was introduced for the
wall of departure/arrival shaft.

Entrance Seal Method consisting of dual seal rubber, sliding plate and air bags
was introduced at the departure point to preserve the water proof around the
machine.

BNOMSTIC EDFREBLIZE concept of NOMST (Novel Material Shield-cuttable Tunnel-wall system)
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