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Outline of the Project
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" Minato-Mirai 21 area " in Yokohama city is developing to aim at
the international, information enhanced and human environmental
town surrounded by water, plants and history, which is suitable in
the 21st century. The Minato-Mirai 21 Line Project is to construct
the subway system which provides an access to this town and solves
the traffic congestion of downtown Kannai, and it will extend for 4.1
km from Yokohama Station to Motomachi via Minato-Mirai 21 area.
Also, it will join the Tokyu's Toyoko Line at Yokohama Station,
then the downtowns of Tokyo and Yokohama will be directly linked.

Scope of the Works
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As for this section, it builds about 452 m of the tunnel from Kitanaka
Station (provisional name) to Kenchomae Station (provisional name)
by the Developing Parallel Link Excavating type of EPB shield
tunneling method. Using one number of TBM, first the up-line tunnel
is launched and driven from Kenchomae Station (provisional name)
and arrives at Kitanaka Station (provisional name), next the TBM turns
to drive the down-line tunnel back to Kenchomae Station (provisional
name). Thus, a couple of single-track subway tunnels is completed,
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Employer
Name of works
Place of works
Period of works
Construction method
Structure
Major data

Japan Railway Construction Corporation. Tokyo Branch Office
MM, Honcho Shield Tunnel

Neighborhood of 1-chome Honcho, Naka-ku, Yokohama
March 26, 1998 1o October 25, 2000

EPB shield tunneling method - Developing Parallel Link Excavating type
A couple of single-track tunnels (by U-turn method)

Total length / up-line

I®RE b~ryRIVER b :451.91m(378U2%7)
Tb :43181m (356U )

~RILDER I 4+2%~+12%
rRILEHED 1 146m~167m
/B : R=1000m
=)l FEESE 1 ¢7150mn
BI A PHE 1 7000 mm
AIN—hL :L=885m
FEF)FRHE T sl

:451.91 m (356 rings)

down-line :431.81 m (378 rings)
Gradient S22 %0~ +12 %
Overburden t146m~16.7m
Min. curve radius : R=1000 m
Shield O.D. ¢ 7150 mm
Segment O.D. : ¢ 7000 mm
Invert :L=885m

Departure & arrival protection: | lot
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Highly Integrated Shield Driving Automatic Control System
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The Highly Integrated Shield Driving Automatic Control System
(Hi-SDACS) is adopted to perform further automatized and totalized
management of shield driving by using high technologies of
computers and so on. This system is composed of the individual
automatic and low-energy systems such as face stability control,
shield driving operation, shield direction survey and control, backfill
grouting control and so on. All of these systems are managed
intensively in a central control room.

Geological Condition
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The tunnel will be driven mainly in the alluvial clayey layer (Ac1) of
silt and silty clay with the SPT-value of 0 to 10. However, the top
section of the face near the departure and arrival portion at
Kenchomae Station (provisional name) will be in the alluvial sandy
layer (As1) with the SPT-value of 5 to 50 over.
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Features of the Works
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@ The tunnel is driven just under the national highway with heavy traffic
day and night, which is commonly known as " container highway ",

@ The Developing Parallel Link Excavating type TBM with the large
diameter of @7150 mm is adopted first in railway tunnels.

® A couple of single-track tunnels is driven by turning back of one TBM.

Features of the TBM
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The Developing Parallel Link Excavating Method is the cutting-edge
shield tunneling technology which provides various options of the
bored section such as a rectangle. glasses and so on including a
circle, also has advantage to cutter-torque reduction and ‘long
distance driving.

The cutter-frame makes the parallel link motion which is generated
by more than one drive shaft through each crankshaft, and the cutter-
bits installed in the cutter-frame act the individual circular movement
with the radius of the eccentricity from the drive shaft. Thus, the
figure of the bored section gets similar to the form of the cutter-
frame by suitable arrangement of the cutter-bits.
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The Developing Parallel Link Excavating Method is cutting the future of shield tunneling
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Tracks of Cutter-bits
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As for this works, the arrangement and the tracks of the cutter-bits are
shown as below.
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Cross-roof Bit
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This is the new developed cutter-bit for the uniqueness of cutting by the
parallel link motion, it works in all the directions by four(4) edges at
right angles with the ultra hard tips embedded in each.
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Turning Work of TBM
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In order to construct both tunnels of the up and down lines by one TBM,
it is required to turn the TBM in the arrival shaft of the up line at
Kitanaka Station (provisional name) for driving the down line to the
Kenchomae Station (provisional name). The cradle for the TBM is lifted
by highly pressurized air system, then turned, slid and set in the right
position.
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Segmental Lining
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The Flat-type R.C.Segment is adopted to this works and the
conventional steel joint is substituted for the insert-type joint on one
side to save the construction cost.

The segment ring has the figure of ¢ 7000 mm O.D., 300 mm
thickness and 1200 mm width, and consists of six pieces (5+K). For
seal on the joint, the hydro-swelling strip is used singly.
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