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A Tunnel to the 21 Century City

The shield method is becoming more frequently employed in the
construction of urban tunnels due to its lower environmental impact
and construction cost. The shield tunneling method is by no means
a completed technology and can still be improved, including reduc-
tion in segment costs and the reduction of redundant cross section
parts in the construction of large diameter tunnels, its application
to tunnels with special cross sections and the technology required
to cross existing underground structures.

The East Japan Railway Company and KUMAGAI GUMI have
developed the “M.F. Shield Method” with which these problems can
be overcome and which will provide reduced construction costs.

This method has now been applied to the Kyobashi Section of
the Keiyosen, and its high performance will soon be demonstrated.

The “"M.F. Shield Method”, uses a shield machine provided with
a double cutting face. The shield machine is composed of two con-
ventional circular face shield machines which are displaced one to
the other, a configuration which reduces the environmental impact
of construction work and unnecessary cross sections.

Whilst reducing the mechanical operations of shield tunneling, it
also reduces the right of way and facilitates the crossing of other
underground structures, to enhance both the economy and work-
ability of tunnel construction.

It is expected that this shield method will be very effective for
tunnels with irregular cross sections such as tunnels carrying 3 to
4-track railway lines or in “flat” tunnels for the construction of un-
derground towns, and for which more and more demand will arise
in the future.

Features of the M-F Shield Method

@®Superior Economy

The excavation leaves less unused cross section than cylindrical
shielding machines, thereby substantially reducing the amounts of
excavation, muck disposal, concrete and backfill.
The number of required segments are also reduced.
@®Reduced Right of Way

As the tunnel height is small in comparison to the width, the tun-
nel can be constructed at a shallower depth than circular tunnels.

This also facilitates the crossing of other underground structures.
@ Application of Mechanical Excavation to All Faces

Provides easier application of mechanical excavation than with
conventional shield machines for special tunnel cross sections.
@The tunnel cross section having a variety of geometry

By combining a number of cylindrical shield machines, a wide
variety of tunnel cross sections can be formed and faces can be cut
simultaneously.

TIAN /Segment

3,600

2,385

2,385

4,770

7,200

3,600

11,970

s

4,270

995

3,232
4,270

ABBIXVN

3,501

E| A=
iTERE IiD

i%L

L 550

FERF &R sU—t

8

20cm

IS A =

30cm

Im

I1(8A, 2K. 14£)

3m50 (AZIT#955°43")
AR 20(FE40AE)

i 48 (R 4B F9 @ 117)
T B 2(FR#6AK)

A2t

Kee

A 1.3t i




WIEER AR L R R O BEARE B v — b - FTRDAT R

LB EEN TR O E 5 H T ER - E AREE 97 . SkmDEEHRT

1, HAARESIEL. 205h B R FRUERS — v Fh
VA NREUELDER O] . 2dkmP AASERE R ALY Z 5
BILT3,

R M AoV T3, R BR U OO THL GHT A T J85R
(RFRRIDIE & #619mX BT, 2O VHFRIL LT %
I E DT REE Pt AER L T 2 T HEAFR 1,200m £
400m(E1EDHI60%)DW BUH —7 i TELE R —v
Fhod L TERLET

IEE FERTELN AR TS

FoxE  HHEARESLEMRFE R LEEHT

MIE  @REESH

TERAE THEILEE 619m
MEIMERE 76,1
AR 1,200m&400m( THIE£DH160%)
TREINT $RTE2 7R R O E 100047 DT
- EvHsE —ikE 1.30em KA T 20em
27 AMME $7.20mx11.97m
+#Eh F+4525m
& D, oov NBR TS
MM N AR = F 7242 —F

Construction Outline

The Keiyosen metropolitan branch will run 7.3 km from Shin-
sunamachi Station on the Keiyvosen Bay Route, presently under con-
struction, to Tokyo Station’s underground system, just in front of
the Tokyo Metropolitan Government Offices.

The East Japan Railway Company contracted the construction
of 1.2 km of this railway line including the Tokyo Station under-
ground section and a doubletrack shield tunnel to the Japan Rail-
way Construction Corporation.

The 619 meter long Kyobashi Tunnel will be constructed from
the eastern end of Tokyo Station to Shin-Hachobori Station (pro-
visional name). The tunnel will run beneath the metropolitan area
with its many high rise buildings on the surface and its underground
filled with existing facilities such as subways.

60% of the shield tunnel will have gentle curves of 1,200m and
400m radii.

Project Name: Construction of Keivosen Kyobashi Tunnel.
Owner: Tokyo Construction Office, East Japan Railway Company.
Contractor: KUMAGAI GUMI CO., Ltd.
Details: Length; 619m
Face; 76.1m?
Curvature (1 dimensional); R=1,200, 400m(for 60% length)
Transverse elevation; horizontal and 1000/7 gradient
Tunnel finish; primary wall, 30cm, secondary wall, 20cm
Segment dimensions; 7.20 diameter x 11.97
Earth cover; 25m average
Soil; Diluvium sand, silt layers and gravel layers
Machine type; Mud type multi-face shield machine
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SRIEIIEE  Machinery Outline

ABEAEAE _A—A BE B-8 BFE E%_tgﬂ'ﬁu::lzﬁ
DIEAE DR RREE A —pys— FRRERE IS a /i

FREAEAE
| Ll : all e — i
FEHEREAE \ i G HiEMI.00 7 '
3 E WiEe. 25
gﬁﬁ BB
BT e xLoy—#ll
RN EER A = P | U e e
5,000
ﬂ —EJ 70.00 1 TEfER
H oy —150 A BEH i
‘: Hiims.25
#itih3.00 . '. ;
7,420 % 12,190 9,000 =
— — = \II U
10,100tf Eg |:n2ﬁl'=ﬁ E
132.4'(/("‘. S — R A P ARAPDAT
ET = 5 g ; 2 — RSB FriEH
P /K = 466.8/700.3trm ; 71,000 e
ﬁﬁ/%ﬁ=&,4’3/ﬂ.86r.p.m oo } 21,000 | / /éﬁ.ﬂﬂn /
sz I R POSRT.BEE s PR S0 U o D
H —= PAcye@
& H I
8
o H
H
e
T H
"
(=] i H
23|\ H
R;ua. ‘) H
! H
"—'. H
\\
= ’.' g

BRER R AR TS b .

EIA APy —F

=2 e BiE
s iEfcE
P 7
= BB
3 I
___________________ ~ il
[‘ ; ‘} .F_!1IIILYYIXXIX e —————
A— ABRE 2 0 7/t R 1
g g - IA X I I 8
SBELZ b S = i 5 Mian B e g
S —T LR —_‘D i) i ! ¥
ey

FFILZ b
WU,

b |

i3 o e

BT B T —

HRREER MBS —AW || PECTLTEIETE Pl TR ASTE

A



