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Extruded Concrete Lining
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Outline of Project

This project aims at the construction ol the Konan common
duct by shield tunnel method, as a link in the chain of the
program of Okayama Common Duct Work.

Owner

Chugoku Regional Construction Bureau Ministry of Construction
Construction Site

IFrom: Okayama-shi Tokaichi Nishimachi (Launching Shaft)

To: Okayama-shi Higashi Chuo-cho (Arrival Shaft)
Construction Term

Start: May 18, 1994

Completion: Endof May, 1999 (Scheduled to be)

Construction Outline

Common Duct (Extruded Concrete Lining - -Slurry Shield Method)

Tunnel Length L.-—1869 m

Vertical Shafts : Launching Shaft - Intermediate Shaft - Arrival Shaft
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Features

(D Use of the slurry ECL method in gravel under high water pressure.
@ Use of SFRC(Steel Fiber Reinforced Concrete).

@ Long-distance excavation in the artesian g'ravel layer.

Geological Profile

The geology at the location of excavation is consisted of the
diluvial gravel layer, which is formed by the deposit of Asahi
River. The tunnel travels through the gravellayer with 11.4 to
16.7m cover, beneath the ground level.

The diameter of gravel mixed in the layer depends from 50 to
150 mm, dominantly. In the survey by an excavation using all
casing method, cobble stones with the diameter 300mm has been
found. Cobble stones, which consists of various kinds of rocks
such as granite and porphyry, has high compressive strength
of 1400 1o 2300 kef “cm?.

Gravity ground-water level of the construction site varies
from 1.05 to 3.50 m beneath the ground level, and the artesian
ground-water level of the diluvial gravel layer depends from
1.90 to 4.71 m beneath the ground level.

Also, coefficient of permeability of the diluvial gravel layer
isabout (1.1~6.0) X10- cm“sec.
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L EEESE  Okayama Common Duct Work
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FERLM  Horizontal Diagram of the Launching Base
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Slurry Shield Machine Equipped with ECL Method
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This shield machine is characterized by the following features.

ECLXIIS Measures for ECL Method

CDFHEHEE . AT E D T EE S 2 A * Triple-body shi.eld which enables both simultaneocus and
_ ol o et separate propulsion.
T LA "-":f&] Y j”\@l _2]11i|ﬂ:jf'ﬂi- - Setting telescopic amount of 1.2 meters (which is equivalent
- R 2 (i A Fo 2 2 to the width of aring) . ]
CERME T R B — R R o I v s LD - Equip an annular stop end shutter, which possesses the ability ]
, ey R—— A T S Tt toretain its face vertically.
I}ili"[lllgk}‘&:é;f 127U = b ‘iw L2 EREDHICERD - The stop end shutter,which is supported by stop end jacks,
SR OORER T LR - e ethicENn e T 0 — 25 A keeps pressure of concrete lining in a certain range.
5] - [Feeder method, which is highly advanced in safety and the

rate of formation, is adopted to transport tubbing shutter.

FREBREA IS Measures for Long-Distance Excavation
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R - = RPN — - Mitigation of disk cutter’'s wear with arrangement of 5 paths
RSN ADNE L L o TF « A7 F1w R DESFEA PR & i i
- QMO N— R 7 = — 2 o THAEDE w b &2 1FRH Ui - Increasing the durability of bits.

M:U)j’ W F - Adoption of the supersonic wear detection bit.
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HEEAZEXIIS Measures for Blockade by Gravel

CF4 A RRICED "’Xﬁi&liﬁ)lh - Primary crush by disk cutters.
Y — * = . .
. e - Secondary crush by crushing devices.
A e R - Establishment of the alternative discharging pipe.
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Primary Lining by ECL Method

—REBEIMIFINE Execution Process of the Primary Lining
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Excavation and Concrete Lining
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Dismantling of Tubbing Shutter
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Dismantle tubbing shutter and transport its parts to the erector while propelling of the shield machine and lining of concrete are going on.
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Shield machine
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End of Simultaneous Propulsion, and Assembling of Tubbing Shutter
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When one ring of construction is done by simultaneous propulsion, tubbing parts are assembled, and the process will be repeated starting from 7.
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- A ring is composed of 8 segmental pieces. These pieces

- The shield machine is equipped with 13 rings, each of
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- Segmental pieces are transported lorward to the

- The feeder, having a stroke of 1.6m, carries segmental
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102448 Structure of Stop End Shutter

- a7 — FOFEIEEPI T T8 FT DT ER L & D - Primary lining is done by pumping concrete through 8
RNET, openings, which are located on the stop end shutter.
- Two objectives of stop end jacks are prevention of tilts
SR w T IR TR LT Xk A E = v . : S
ZHS v FEERARRICMIE I Z X D EEEEE O o caused by the biased pressure of stop end shutter itself and
) — O RS GEO2 > O HIA S D T, maintenance of concrete pressure.,

- Stop end shutter is designed to prevent tilts against biased
pressure and to keep itself perpendicular to the direction of

. f AT P R T A (R bl ) — o A ) . B )
Ik U FICRIEIC R ORISR > T R T excavation, using 4 blocks of stop end jacks, 3 jacks in each
block.

A& Tubbing Shutter
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are taken apart by the dismantling device and
assembled by the leeder, one piece at a Lime.

them 1.2 mlong. ®
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erector by the feeder, one piece at a time.

pieces Torward by repeating back-and-forth
movement.
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and intensity.

IJ— b Concrete used for Primary Lining

The concrete used in primary lining is SFRC(Steel Fiber
Reinforced Concrete) with no iron bars,
superior to the others in such fields as filling-up, pumpability
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Outline of Concrete Lining Control System
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Succeeding Equipments on the Right Side
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Succeeding Equipments on the Left Side
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