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Adopting rational construction methods to achieve space-saving and labor-saving.
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Assembly and start of operation of shield machine (Shaft No.5)
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Installation of inverted lining (Shaft No.1)
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Turnaround of shield machine (Shaft No.6)

Arrival of shield machine (Shaft No.5)
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Assembly of shield machine inside shaft
(Shaft No. 5)
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With the shield-tunneling method, the first step is to construct shafts at both the starting point and arrival point of the Shield machine.The shield machine is then
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F‘ﬁr assembled inside the shaft at the starting point. It excavates an underground area before beginning excavation of the initial tunnel. After arriving at the arrival
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point, the machine turns around and begins excavating the subsequent tunnel.

For the Yamatogawa Route, six shafts (Shaft Nos. 1-6) will be excavated along the shield construction section, and the respective shield machine will perform
the excavation work by operating back and forth between Shaft Nos. No. 1 — No. 2, No. 3 — No. 4 and No. 5 - No. 6 (see p. 17).

Various construction methods will be adopted in an effort to shorten the construction period, save space, reduce labor, and reduce the impact on the

surrounding area. Appropriate measures will include the inverted construction method, the pneumatic caisson method, the steel diaphragm wall method, and the
direct-cutting method.
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@%%I{i\: Inverted Construction Method
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Shortening the construction period and reducing costs
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At Shaft No. 1, the inverted construction methed is being adopted to accelerate construction and reduce the impact on residents of the adjacent community.
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Construction of deck slab,
removal of staging
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Top slab construction Excavation,
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final excavation
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Pouring of leveling concrete,
removal of bottom staging

Za—=<F v 74— 1.3 Pneumatic Caisson Method

TR 8 55 BRI

Shortening the construction period with low impact on the surrounding area
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At the Tokiwa-Higashi Tunnel connecting the Tokiwa-Higashi Ramp and the main route, Shaft No. 4 — No. 5 were built with the cut-and-cover tunneling method.
The pneumatic caisson method is being adopted to shorten the construction period and prevent any decline in groundwater levels and loosening of the ground in
adjacent areas during the construction work.
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 Berih budet Tab'e iy~ Coltom sy lilustration of the pneumatic caisson method

\ X k : A space is prepared underneath the structure. Air is fed into this space to maintain a pressure consistent
with the water depth (groundwater level). This keeps the ground dry in the excavation space.Excavating
the ground under these conditions results in decreased resistance at the cutting edge, allowing the
caisson to sink under its own weight as excavation proceeds. Repetition of this process allows for the

structure to be positioned and placed deeper.
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Promoting space and labor-saving and reduction of industrial waste
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With the steel diaphragm wall method, a series of NS-Boxes made of steel
wall material are aligned, interconnected with a fitting joint, and buried in the
ground. The retaining wall is constructed by filling the wall with concrete or a
solidified stable liquid.

Compared with conventional walls, this method of building urban-type
retaining walls results in a thin wall, reduces the field space, and saves labor.
It will be used for Shaft No.1.

1%FTL MES  2NS-BOXEAH 3iRED 473m
Leading element excavation

Alignment of NS-Boxes Foot protection Filling

Excavator NS-BOX REHIAL ) — Filler (concrete, etc.)
Concrete for foot prolecuon B BE
[FELAR] NS-BOX Filler Crushed stone

Plane view enlargement

_lzrroof

mI7O—

=)
stone
FHEM (27— bR E)

4= b Rubber sheet

NS-BOXESAAIRIR  Alignment of NS-Boxes

B#FILAC MEE  O#FER

Following element excavation Joint cleaning
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Construction sequence

Construction of the steel diaphragm wall is similar to that of the concrete TRD, as it uses the stabilizing fluid excavation method. Following stabilizing fluid excavation, the NS-Boxes are

aligned and filled with concrete or solidified stabilizing fluid.
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Shortening the construction period
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The direct-cutting method is a direct cut into the retaining walls or concrete
walls for the start and arrival of the shield machine.Structures containing a
core material (H-shaped steel) or rebar are difficult to cut directly. Therefore,
a wall is designed with reinforcing materials such as fiber that can be cut
with cutting equipment.Typical methods are the SZ pile method (to be
adopted for Shaft No. 1 — No. 2) and the NOMST method (to be adopted for
Shaft No. 4 — No. 5).

Compared with the conventional method, it omits the demolition (face
cutting) of the portal, which involves complicated construction. This reduces
or omits large-scale ground improvements for the purpose of ground
reinforcement and water sealing while shortening the construction period.
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SZ pile method

As the core material for retaining wall, the SZ
pile [reinforced plastic (GFRP) molded with
multi-layered glass fiber and unsaturated
polyester resin] is used in place of H-shaped
steel.
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NOMST method

Concrete from new material (reinforced
concrete with limestone as coarse aggregate,
with fiber high-strength resin used as
reinforcement instead of rebar) is used to
construct the shaft wall.




