






Introduction to General Outline
Of Hokuriku Shinkansen Line

Construction Outline in East Section

1.Section:Takasaki Station～Karuizawa Station
2.Length:Approx.42km
3.Tunnel length:Approx.25km(About 60% 

of total length)

Extruding Concrete Lining Method and
Capsule Liner Mucking Carrier System

New Tunneling Technology

Standard Cross Section of Structure

Lining concrete

Railway Plan View of Hokuriku Shinkansen(Takasaki-Karuizawa)

Geological Profile of Akima Tunnel

(1)Project name: Akima Tunnel East Section
Construction

(2)Soil conditions: Soft rock and semi-hard rock
Max.7kN/mm2

(3)Construction length: 4,335m(of total8,305m)
(4)Sectional excavation area: 88.6m2

(5)Lining thickness: 50cm
(6)Tunnel gradient: 30/1000 (up)
(7)Min.curve radius: 3,000m

Hokuriku Shinkansen Akima Tunnel East Project



Concentrated Tunneling Technology toward High-speed & Manpower Saving Construction Practice

The Extruding Concrete Lining Shield 
Method (Tek-ECL Method) was in use for 
construction of the Akima Tunnel (East 
Work Section).

This method is reasonably applicable to any 
tunnel construction to achieve the lining 
concrete structure of high quality in closest 
tightness with the ground. The method is, 
indeed, better rationalized for tunneling 
construction, owing to framing of inner 
forms for concrete placing under constant 
pressure in parallel with face cutting by 
driving the shield machine. Upon a 
sequential removal of the tailing inner form 
to move one step forward after concrete has 
gained its required strength, then all the 
works for tunnel construction have come to 
their completion.

Extruding Concrete Lining Method

Sequential Order of Works

Completion of All Works at 
　　　　　　　　or near Facing Zone

Operation Panel

① Start of Excavation

1.Finish of inner form framing
2.Concrete mixing

*Firm concrete pressurizing

② Shield Driving and Concrete Placing

1.Shield driving by utilizing
inner form as reaction force

2.Concrete placing by and from
shield rear shell while driving forward

③ Finish of shield Driving 
and Concrete Placing 

④Inner Form Stripping and Re-
　　　　　　　　　　　　assembling

1.Inner form striping at tail
　2.Inner form moving by erector

Muck excavated out of the tunnel face is carried back to the rear 
hopper and is heaped into stock. From the hopper on, the stock is 
loaded into the capsule liner devised to run by air current and 
carried for dumping into the disposal yard located about 3km off
from the tunnel portal. Then, the empty capsule is returned into
the tunnel. A train consists of three (3) capsule bogies and is 
operated automatically by computer on a round-the-clock basis.

Challenge to Full Automatic Operation System toward 
Establishment of the Safe Tunnel Construction Plant

Capsule Carrier System
For Tunnel Mucking Disposal

①Boom cutter

③Shield machine

⑤Belt conveyor

⑦Shield jack

⑨End form system

⑪Erector unit

⑬Inner form

②Half moon (face jack)

④Scraper

⑥Rotor valve

⑧End form jack

⑩Erector beam

⑫Erector operator

⑭Shield power unit

Shield

Front Middle Rear(shell)

End form
ECL Concrete

Thrust jack
Elastic jack

Thrust jack
Elastic jack

Air blower room

Maintenance yard

Starting system truck

Hopper

Transfer truck

Tunnel inside

Traverser

Crusher

Belt conveyer

Inner form

Shield

Boom cutter

Capsule box

Disposal yard

Traverser

Conduit Line
(RC-made 2 combined box culvert) 
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