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This is a New Wave. The DPLEX shield will innovate on the present shield method.
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Under such condition that the effective use of the under-
ground space is a major subject in urban areas, shield
enginnering for excavating tunnels under complicated
urban underground space has begun assuming a new
aspecl.

This new shield method called DPLEX has been devised
from a new concept for enabling any cross-section shape to
be selected not only round but also rectangular, oval, and
horseshoe, and for working with large cross-section and
long distance excavation. We suggest this DPLEX shield
method widely to the world.

The DPLEX shield method will lead the next generation
shield technology with its wide range applicability and pre
cise processing technology.

Features:

1. Enabling excavation of any cross-section

Selecting a cutter shape similar to cross-section excavated
allows any cross-section shape to be excavated. This helps
us to select reasonable cross-section shape meeting our
objectives as well as to widely cope with restriction for
underground excavation.

2. Optimum for large cross-section shield

The small cutter turning radius need only a small excava-
tion torque. In addition, multiple driving gears provide
compact unification, thus enabling easy assembly, dis-
assembly, and transportation. The usefulness of these
features is more conspicuous when they are used in larger
cross-section shield.

3. Allowing long-distance excavation

The small cutter turning radius and the short cutter bit
sliding distance reduce the bit wear rate, allowing for long-
distance excavation about three times the conventional
shield.

4. Simple excavation mechanism

The DPLEX shield is based on the rotational motion like
the conventional round shield, it still has a simplified cutter
driving mechanism.
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The principle of extavation by the DPLEX shield method
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Working with every cross-section
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L. SESmEE—SECEGESE3E, Avy—EFE is this. Cutter frames which are linked to the tips of multi- HyF—Evk =, BHBBAONLTEET, @EC. Ev OEBEBIESEE <D HERD
et o . o ple shafts with eccentricity are turned in parallel link Cutter bit: W3 EDEERITE T T
FUYTERETL. Ay —ERERLEONEZE motion by turning each crank shaft in the same direction, 3 i ; ] 2 _ . )
HITEEY, o T. Wy dy—DEREEZ DI LT, excavation, excavating a tunnel of a cross-section shape %—%—A As the turning radius of the cutter held by the eccentric multi-shaft is small,
’ s ST - almost analogous to the cutter shape. £ the excavation torque is small.Compared with the conventional round shield,
PR CLD e, BRREEL, SBERLHECE This mechanism permits excavating holes of various cross- ﬁﬁm the round DPLEX shield enables excavation with about one-third to half cutter
HT=EZFY, section shajesieuchlias rectanalos. dnd ol 2= welllas BEF torque, so the cutter driving equipment can be reduced, thus enabling power
round, by using various shapes of cutter frames. Crank arm c?ne:,umptlon to 'be lfﬂ_fuceq- ' .
Tumm‘f:;us Similarly, the bit sliding distance can be shortened, enabling long-distance
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Stability of cutting face basically employs the muddy-soil pres-
sure method that has a lot of results in round shield and high
reliability. In the method, cutting face is excavated with cutters,
mud-making agent is added to excavated soil, and mud-soil is
made by kneading with the kneading blades mounted on the
cutter rear unit and crank shaft to hold the cutting face with
the earth pressure. Excavation is performed by adjusting the
excavation speed and screw conveyor rotation speed so that the
muddy-soil pressure almost matches the soil pressure and water
pressure of natural ground (According to the soil type, the
slurry shield method can also be employed.)
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Crank shaft
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excavation about three times the conventional excavation.
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Excavation is proceeding with the cutter, which is turning in parall rink
motion. The tracks of each cutter bits are just like small doughnut
individually, and cutter face can be excavated as the result of all of the
cutter bits moving.

Projection part of simultaneous backfilling supply pipe can be excavated
with consideration of bits arrangement.
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Cross-roof bit is an exclusive bit developed for this shield method, enabling
excavation in all the directions with its rake angle and relief angle equal. With
this bit, cutting of high strength concrete (800kgf/cm?) has been assured.
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" Rounded rectangular segment

This rectangular segment is composed of two different size arch
members. Either positive or negative bending moment generated at a
corner and the center of members can be reduced, so the thickness and
the volume of reinforcement can be reduced compared with the con-
vention rectangular segment. This is a reliable segment complements
structural disadvantage of rectangular cross-section and takes advan-
tage of round cross-section.
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Round-Rectangular cross-section

Name of work :

Nos. 18 and 22 for the Kikutagawa 2nd
Arterial Sewage Construction Works
at Narashino City

Location of work :

Fujisaki 1-chome to 4-chome,
Narashino City, Chiba Prefecture
Employver .

Japan Sewage Works Agency
Contructors :

- BEFESHE

& Daiho-Zenitaka-Ando Joint Venture
ISERE: Details of construction :
BRI © F18392.41m 1818 Distance . Outgoing tunnel 392.41m
- Return tunnel 417.23m Total 809.64m
417.23m £t809.64m N it 5
i inimum curvature : 50m
Euw;ﬁ: 50m Finish inner size : 3,400X2,800mm
ff LA : 3.400x2,800mm Shield outer size : 4,380%3,980mm
Y=V FHE © 4,380%3,980mm Segment outer size : 4,200X3,800mm
TIXUMIE ¢ 4,200 % 3,800mm Soil type .
+ B O—A. @50 Loam, Fine sand (N value=17 to 39)
(Nf&=17~39) Overburden : 2.37 to 4.15m
S— ”Lt_: Underwater level : GL-1.7 to 3m
KA : GL-1.7~3m

BE_TE BE=TE
____—{eiﬁw%;‘gg!_‘ /
£ 0=417.23m
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Outgoing tunnel F3EIER [ =392.41m

|

BEONTE

(2ABIES L=809.64m) Total=809.64m) !
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Plan of tunnel route
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Primary lining of outgoing and return tunnel (outgoing and return tunnels)
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4.38m x 3.98m DPLEX shield
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Inside of the secondary lining

@7.15mARZDPLEXS—)b B
# 7.15m round DPLEX shield

¢ 9.6mMAHZDPLEX> —IL
#9.6m round DPLEX shield

T &= & MM, FRETZ—ILRT
I H:H103~H.12.10

%k & BARERRASRREH
i T M- AR HE MM
ABTY— ) RTHERE

THEHEEREE

TEARAE:

BifiER  F 451.9Tm
Ei% 431.81m
it 883.72m
@ 6,400mm
¢ 7,150mm
7,000mm
1,000m
R
(NfE=0~10)

T ERE:
Y=l RAR
BIAYMIE
RIVERERE
r &:

AR - BELE

(NfE=5~50)
T # b :146~16.7m
KA : GL-1.0m

.F}ﬁ;xﬁﬁﬁ Large Round cross-section

Name of work :
MM, Honcho Shield Tunnel
Employer .
Japan Railway Construction
public Corporation, Tokyo
Branch Office
Contructors -
Hazama-Daiho-Morimoto Joint
Venture
Details of construction :
Distance . up-line 451.91m
down-line 431.81m
Total length 883.72m
Finish inner diameter :
6,400mm
shield outer diameter :
7,150mm
segment outer diameter ©
47,000mm
inimum curvature . 1,000m
Soil type : Alluvial clayey layer
(N value=0 to 10)
Alluvial Gravel and
Sandy Layer
(N value=5 to 50)
Overburden - 14.6 to 16.7m
Underwater level : GL-1.0m

.Hﬂgx&ﬁﬁ Large Round cross-section

I3 21184+ ATE Name of work !

I H®:H11.3~H134
i & wHSEEZEEH

i T & : {68 - KEERTEHR

6 7.3
TIE:=ARE:

BEHRIEER
T EAER:
I=UFAE :
BIAUME -
BHEEE
T H&:

L=907m
¢ 8,520mm
¢ 9,600mm
®9,400mm
1,037m

(NfE=0~5)
T # b:137~164m
oKL © GL-2.0m

TEEREIES L

Honjyo-Section for Subway Line
No.11
Employer .
Teito Rapid Transit Authority
Contructors :
Sato-Daiho Joint Venture
Details of construction :
Distance : L=907m
Finish inner diameter :
$8,520mm
Shield outer diameter :
$9,600mm
Segment outer diameter :
$9,400mm
Minimum curvature : 1,037m
Soil type : Lower Yuraku-cho
layer clayey Soil
(N value=0105)
Overburden : 13.7 to 15.4m
Underwater level : GL-2.0m

.Emﬁ“ Application example
(== T O

EIRSER2ERER ¢ 23mikAIZDPLEX > —)L B

¢ 23m class round DPLEX shield for 3-lane 2-layer road

ith T EEEERER AR E @ DPLEX> —IL K

2-throw crank type DPLEX shield for underground railway station construction



Optimum for long distance large cross-section shield

. FFI ﬂ; H_"ﬁﬁ Round cross-section

T % & TER@m—TH. tB— Name of work :

.;Eﬁ;&'ﬁﬁ Rectangular cross-section

T 3# & ERAEKEYWERTSE Name of work :

TEfHEEEETS l‘{(\.t.-uns-tl-uctio? wm;l_c.'x‘ E.!l N_flina‘mi- T B8 H.10.9~H.11.5 River Clmpnvl Improvement
) suna 1-chome and Kitasuna 1-cho- ! : worksat Somuta
T H®'HB87~H.102 me, Koto-ku, Tokyo R & ERBHEESRESE  Employer :
X & EREBTKERIEREESE  Employer ! ) A SR I\':l_[.{{)sl-]illlil City Municipality,
&R Hokubu Construction Office, Bure- - eEnIBEMLE A Construction bureau
eI &E: 7‘(1;' EEGREBELH E R e MR ki - A Details of construction :
. =" ax<(A)1E Government THEAE - Distance : L=773m
IHRAE: Contructors - i BEE  L=773m Finish inner tiium:-lt-r :
gRemIrE - | =1.455.9m Daiho-Wakachiku Joint Venture N 2 400X 1.800mm
+ A ¢_2 E;DOmr.n Details of construction : {:tJ;F'C_;: - 2,400%1,800mm ;im.m m‘m-r diameter
£ . ' Distance : L=1,455.9m Y=L R5E © 2,950 % 2,350mm 2 9502 350mm
=V : ¢3,480m S e s Sl | = BIAYMIE 1 2,800X2,200mm  Segment outer diameter :
PIAY MR ¢ 3,350mm iﬁi)c]:]n::::wr P — Qi —_ = , BI\BEEE © 50m 2.§(J§JX2.2IJ[!111|11 L
B\E4E : 30m e ‘ : 2.95m % 2.35m#ERDPLEX>— ) R + @ RpELE Yiimie eurgiire - 0m
3 e ‘_ 2.95m X2.35m rectangular DPLEX shield Soil type : Alluvial Sandy Layer
43.48m round DPLEX shield T  #:YILh(NE=0~4) Segment outer diameter ! (NfE=3~20) (N value=31020)
T #HD:8~11.5m ?‘N‘;_‘i"_omm s 2 50 + # b :2.3~34m Overburden : 2.3 to 3.4m
e inimum curvature : 30m o Underwater level :
HTKAT - GL-2m Soil type : Loam, silt Rkl - GL-2.0~4.3m GL-2.0t0 4.3m
(N value=0to 4)
Overburden © 8 to 11.5m
SORDonshaft Underwater level ! GL-2m
o850 =HR
v | .
e\ RMRE (MPEAR) WA FFIAZHAME Dual Round cross-section
i i, o T % & 1B)IMKKTKE%]mE  Name of work : _ _
= —_ Doi-River Rainwater Drainage Line
A ] TH (B=IX) Construction Project (SectionNo.2)
1 i B B :H11.1~H.133 Employer :
- H F E IBMESETKELZR Sakai-City Sewage Works Bureau
. . —oEm =n  Contructors .
k = !’:' — g e j{*jftjff: RLgRs Obayashi-Daiho-Sakaidoken
iT. i i THRHERIEREF Joint Venture
= BT THERS: Details of construction :
s aMmR:L<1026ms Do bt
| (0=15m) MEMER :F i 751.3m 19 ')‘rU nm,” ltfir(.] n 11-
L/ HwHE—F Cutter motor 43 #n#& Crank shaft " Sheet pile L o ‘,-f'-"—" mr (f‘_-‘ oumi ]

(- A T ERE: 93.250mm. ¢ 1,350mm Shield outer diameter :
PR BRACEE BEPUEA y-Ib K58 © »3,930mm/@2,140m $3.930mm,~¢2,140mm
wall rear machinery layout Chemical injecting in a shield machine BHAYMIE : 3.800mm/ ¢ 2,000mn ?;;;I(l):;&ll]]l]ﬂ/}l;l) ((l}::}l(l)llll:ll:]l :

¢3, 2,
i BiREE : 150m. 20m Minimum curvature :
BEAZBRE  Round cross-section + M B PEE 150m.” 20m
o G Soil type . Sand and Gravel
T HE % BXZH=". MJTBfHEE Name of W‘"'}f : (NfE=8~60LLE) (N value=9 to over 60)
RIS Rt‘-t‘ﬂﬂslrut‘llmn lwm'ks at Sibaura T # b:64~14.4m Overburden : 6.4 to 14.4m
2-chome and 4-chome, Minato-ku, e e TR : GL-1.1m Underwater level : GL-1.1m
= m ‘H9.7~H.11.6 Tukyu ¢8930 | L - :
mm
HE & BERETKER Employer : Bo—Ib R . I
BT &AL DEELHECEG Bureau of Sewage, Tokyo Metro- /
= = s politan Government Aouzk
IHERE: Contructors : ol =z S
HBHIER - L=1,220m Daiho-Ando Joint Venture / f
HEARE : 2,600mm Details of construction :
5 7o " Distance : L=1,220m
Y=Iu R * ¢ 3,490mm Finish inner diameter :
2IXUMIE © @ 3.350mm $2,600mm
B/IHELE © 15m Shield outer diameter :
s i rn $3,490mm
== H : RRpRE (NE=50LLE) Segment outer diameter :
T #% bD:181~21.4m ¢3,350mm
¢ 3.49mPAZDPLEXY—IL K KA - GL-1.55~3.05m M]_mmum. curvature - 15m :
43.49m round DPLEX shield Soil type - Tokyo Gravel
(N value=over 50)
Overburden : 18.1 to 21.4m SZUIAN | nxuim |
Underwater level : (FmARE)

GL-1.55 to 3.05m L Ed BTOORIEESr X —JH




