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The Magome Trunk Sewer Construction Project
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Southern District Engineering Works Department, Bureau of Sewerage, Tokyo Metropolitan Geverment
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Kajima-Tokyu-Dai Nippon Construction Consortium
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Construction is proceeding with a view to early completion of this project.
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Introduction

As Tokvo continues to grow and develop. rainwater runoff
volumes are increasing beyond the capacity of existing sewer
pipes. and as a result, urban flood damage is becoming more
frequent. The Magome Trunk Sewer Construction Project is
being undertaken to minimize flood damage in the Higashi-
Magome, Naka-Magome and Minami-Magome localities of Ota-ku
(a river basin area of 394 hectares: Morigasaki Waste Water
Treatment Center) by providing extra sewer capacity to drain off
and temporarily store rainwater in the event of torrential rainfall.
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Construction site

Extending from in front of Chuo 1-chome, Ota-ku
to Minami-Magome 4-chome, Ota-ku
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Project Profile
The starting shaf

t for this excavation will be located at

the intersection of Ikegami-dori (a metropolitan road) and

Usudazaka (a municipal road) (the intersection in front of

what used to be Ota-ku Ward Office). The excavation will
extend underground along Usudazaka-dori as far a 4-
chome, Minami-Magome (Ota-ku municipal Minami-
Magome Uedai Park), with a length of approximately
1.300m and an inner diameter of 4500mm. by the silt

pressure shield

method. To accommodate the ultra-

sharply curving excavation planned for the area around

the arrival sha
technology will be
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ft. the most advanced excavation
used.

RBEXHER ¢5.240mmx&<&5,535mm—~

6.925mm
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Zk 1.309m (FE)
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Project specificat
[Shield Machin]

4,500mm ##ZE 5,100mm

ions

Silt pressure system, diameter: ¢ 5.240mm * length:

5.535 to 6.925mm

{(with mid-bend device; maximum mid-bend angle: 17°)
[Excavation length] -
1,309m (estimated)

[Shape of pipe]

Finished inner diameter: 4500mm. external diameter:

5,100mm
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The most advanced technology
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£ /Appearance of machine

Using the latest technology to excavate an ultra-sharply
curvingtunnel (curvature radius: 8m)

In the area around the arrival shaft, an ultra-sharply curving
tunnel will be excavated, having a curvature radius of 8m. This
will be the first time a shield machine has been used for this type
of excavation. Indeed, this would have been impossible using
conventional methods: it has only now become feasible due to
technological innovation in the form of the wagging cutter
method, and also thanks to a new design allowing the tail seal
section to be detached from the main body of the machine.
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Wagging Cutter Shield : #81®{¥— L FI%E
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Shape of sharply-bending excavation
with 8-meter radius of curvature

The wagging cutter method
(Using the wagging cutter shield)

A shield machine can only change direction within the bounds of
the area excavated by the cutter head at its front end. This
means that the excavation's minimum curvature radius is limited
mainly by the length of the machine itself. In the case of a
conventional rotating cutter shield machine, where the cutter
head is rotated by means of a complex deployment of motors, the
machine length cannot be reduced below a certain amount. In the
wagging cutter method, by contrast, the cutter head is driven by
a small number of wagging jacks, allowing the internal workings
of the machine to be simplified. which has in turn allowed the
body of the machine to be shortened.
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/Shield machine specifications
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Go Main shaft and auxiliary shaft

Because the shield machine will start from directly below the
w intersection of Ikegami-dori and Usudazaka-dori, a shaft will be P
) constructed directly below the intersection. g - il
© The buried objects converge within the intersection, so an I s - —
3 auxiliary shaft, encompassing an adjacent lot, will be excavated to =
® a depth of 185m below ground, furnishing a working space A
= beneath the road. Using this as a platform, a new shaft will be
— excavated below the road, lined with an underground continuous / SMW SMw .
7 wall. This will then become the main shaft, to be used for the p =] ; RCithrpigfiee

launch of the shield machine,
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Innovation

Use of segments that do not require a secondary lining
Conventional sewer piping consists of a primary lining in which
segments are assembled to keeps out the soil, and a secondary
lining provided by coating the inner wall with concrete in order
to provide a smooth surface and prevent leakage and corrosion.
This project will devise a primary lining so that a secondary
lining is not required.

Measures taken to accommodate special requirements
Smoothness: A special pre-cast part will be plugged into each
bolt box, ensuring that the inner surface of the pipe is smooth
and flush.

Resistance to corrosion: The steel frames are coated for
protection against the corrosive underground environment. This
precaution is supplemented by the use of through-bolt-style
segments where no metal parts are leflt exposed on the finished
inner surface, thus ensuring resistance to corrosion.

Internal water pressure: The temporary storage pipes are
designed to withstand the internal water pressure.

Structural features

Joints: Bolt-structure joints are used throughout, as this design
gives the joint the ability to stably withstand repeated loading
from both internal and external water pressure over long periods.

Seal material: To withstand the internal water pressure, the seals
have a two-level structure. The material selected for the seals
was found capable of withstanding a hydraulic pressure of
T0kg/cm? in indoor tests,

Through-bolts: The higher the rigidity of a structure, the greater
its susceptibility to concentration of stress when uneven loading
is applied. To minimize stress concentration and ensure high
earthquake-resistance, long bolts are used.

Bolt boxes: Each bolt-box has an anchor buried into the side next
to the main body of the segment. and when it is bolted, the pre-
cast part filling the gap gives the segment a watertight structure
(patent application filed).

Advantages of using pipe segments that do not require

a secondary lining

Compared with a conventional sewer pipe of the same inner
diameter, a sewer pipe assembled from our new-design segments
will have a smaller outer diameter and the concrete will be
thinner. This brings the following advantages:

L. Less earth needs to be excavated to accommodate the pipe.

2. Less concrete needs to be used.

3. The project can be completed more quickly, because there is
no secondary lining to complete,

WETE B R (B5iAERERTEE) /Vertical-section quantity comparison table (Magome Trunk Sewer Construction Project)
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Ciiois METTAPY e of excavation 21.6m? 24.1mz2 10%
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Our organization is giving full consideration to safety and environmental
issues in the implementation of this project.
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Shield machine fabrication
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Shield excavation and primary
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Contact details
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Soputhern District Engineering Works Department, Bureau of Sewerage, Tokyo Metropolitan Government
T108-0075
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Kajima-Tokyu-Dai Nippon Construetion Consortium
T143-0024
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