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KOBE MUNICIPAL RAPID TRANSIT KAIGAN-LINE
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MUNICIPAL RAPID TRANSIT KAIGAN-LINE, CONSTRUCTION OF UNDERGROUND RAILWAY LINE,
BETWEEN WADAMISAKI AND NAKANOSHIMA

Mol T X

SHINKAWA SECTION

KOBE MUNICIPAL TRANSPORTATION BUREAU

B A REEER TRRRCEE

KOHNOIKE: TEKKEN-FUDO CONSTRUCTION JOINT VENTURE
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PROJECT OUTLINE
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Kobe Municipal Rapid Transit Kaigan Line has been constructed as one of the leading projects of Kobe Inner-city General Plan to

promote the development of the area along the railway line. This 8km-long underground railway between Shin-Nagata and
has been iencing the Great Hanshin Earthquake and re-designing against major earthquakes.

Located in about the middle of the project, the Sinkawa section has been between isaki and ima with
length of 773.6m by the earth pressure balance shield. The U-turn method with parallel single line is applied in this section.
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GEOLOGICAL CONDITION
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This construction site is filled by an alluvial deposit composed of
gravel, clay and sand with almost horizontal sedimentation from the ground
surface to TP-20m. The alluvium is underlain by a horizontally sedimentary
diluvium with a little undulation at the upper part. Geological settings at the

T W&  SEIoEnRemEe~chs B T ReE T Project title: Municipal Rapid Transit Kaigan Line, Construction of level of the shield line can be divided into four sections: a combined deposit
() ITX) Underground Railway Line between Wadamisaki and formed by alluvial clay and alluvial sand in the extent of the first 70m from
e — == Nakanoshima the launching point, a combined deposit of alluvial sand and diluvial gravel
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TIHEAS BEEY—IVRIE Period: March 5, 1996 - June 30, 2000 (Bor. No. 3).
I XiER 7736m Contents of
J—)URER  1.546.5m the Construction:  Earth pressure balance shield method
S - 5 s . Total Length: 773.6m
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HlLEBR VT R oo Total Length of Shield: ~ 1,546.5m
BT XYk DOBIXVL A&EpS5.300m 530.8m Shield Machine: Earth pressure balance shield machine
RCEIX/h $Z¢5.300mm 1,009.4m 45,440mm o
i Hl = ® 34.080m° Segment: DC segment: Outer diameter ¢ 5,300mm, F @ E (Plan)
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[SLEZ2N Amount of excavated
E #® b FGEER14.0m. BHESR] 7.0m RA30.7m soil volume: 34,080m*
B ¥ B BAR=800m.&/\R=120m Mud grouting: Chemical Plug Shield method (CPS method)
WU DR BASO%. B2% Backfill grouting: Simultaneous grouting of accelerator agent
(clean back)
Overburden: Launching point 14.0m,Penetrating point
17.0m, Maximum 30.7m
Curve radius: Maximum R=800m, Minimum R=120m
Inclination: Maximum 50%, Minimum 2%.
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FEATURES OF THE WORK
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The work has the following features.
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@ Driving under high water pressure @ Works adjacent to existing sewage tunnel

@ Works adjacent to the foundation piles of Shinkawa Bridge
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@ Making U-turn of shield machine

@ Driving under high water pressure
The CPS method is applied for driving under high water pressure with the
maximum overburden of 30.7m.

@ Works adjacent to existing sewage tunnel
The shield machine passes near the existing sewage tunnel with outer
diameter ¢ 3,800mm with the minimum spacing of 1.233m.
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@ Works adjacent to the foundation piles of Shinkawa Bridge
The shield machine passes near the foundation piles of Shinkawa Bridge with
minimum spacing of 2.224m.
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@ Making U-turn of shield machine

After completing the excavation of a single ling, the shield machine changes the
direction of 180" at the end of the section in Nakanoshima site and restarts toward
the origin.
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CHEMICAL PLUG SHIELD METHOD
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The Chemical Plug Shield Method (CPS-method) is applied for safety and
secure transportation of the excavated soil with high fluidity under high pressure.
The main agent (CP-M) and highly viscous slurry is added in the chamber, and
the auxiliary agent (CP-S) is added into screw discharged conveyor to reduce
the fluidity so that the discharged soil can form cut-off plugs. Thus, explosion of
discharged soil and water from the screw conveyor can be prevented.

SHIELD MACHINE
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MFeatures of shield machine

1. Adoption of Disk Cutters (roller bits) to excavate the diluvial

sand and gravel layer

2. Adoption of a twin-level screw for CPS-method
3. Install f backfil

®

t3 points
4. Installation of an articulatory device and two Copy Cutters for
steep gradients
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PROFILE OF SHILD DEPARTURE BASE

S — JUREEDFEER b E U T, it EBBODERE AN (BFE/\D The Shield Departure Base has various sorts of auxiliary equipment with

REBE) ROFSEISROBAEFIEL T ZIEAER MR ELE  sound proof covering, which occupies a part of the road on the ground and
7, underground area of the launching yard for the shield machine.
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CONSTRUCTION OF PUMP WELL
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In this construction site, the tunnel passes under the foundation piles of
Shinkawa Bridge, which makes the deepest level of the shield course near the
Shinkawa River. Hence, it is necessary to install a pump well midway at the
deepest point because of the drainage of spring water. The well with the outer
diameter of ¢3,500mm and inner diameter of §3,000mm is vertically
excavated to the depth of 43.7m at the middle point between the parallel
shields, the east bound shield toward Sannomiya and west bound shield toward
Shin-Nagata. The vertical well is connected to the parallel shields after their
penetration and a pump room is constructed.

In order to connect the shield tunnels and the well under high water
pressure with overburden of 29m, the freezing method which optimizes
impermeability, ground stability and reliability is applied.
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T653-0044 WEHEMAEMEHE -85
TEL.O78-841-8755 FAX.078-641-3866
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