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Excavation of an Unevenly-Distributed Confined Acquifier through Management using Face-Front Spring
Water Pressure Examination —Holkuriku Shinkansen Iiyama tunnel, Tomikura Section—

By Jun-ichi Yorita, Japan Railway Construction, Transport and Technology Agency

livama tunnel of Hokuriku Shinkansen is a mountainous tunnel of total length of 22 km, and Tomikura sec-
tion is a part of the tunnel and isa construction area of approximately 4,500 meters. The geology has a complex
. structure; artesian aquifier narrowly existing between
sandstone and mudstone, and it was a cause of concern
that it would be difficult to check the aquifier with general
drip-hole boring. Also, in order to excavate a tunnel in a
ground that is composed of uncondolidated soil, it is essen-
tial to understand the aquiferous state of the excavation
site along with ground property values. We have devised a
new face management method by checking the existence
of face-front and spring water in the neighborhood, and the
pressure and quantity of spring water there. This report ex-
cavation by NATM using a new water-pressure manage-
ment method.
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Achievement on a Sharp Curve Section and Re-start with U-turn Method of Broken-Type Large Cross-section
Shield —Metropolitan Expressway Chuo Kanjo (Circular route) Shinjuku Line—

By Tetsunobu Harada, Metropolitan Expressway Company Limited

Metropolitan expressway Chuo Kanjo (circular route) Shinjuku line is a route of total length of 11 km that
connects metropolitan expressway line no. 3 to no. 5. A tunnel has been constructed for approximately 10 km
under the Kanjo no. 6 route (Yamate Avenue), and shield
method of construction has been adopted for approximately 7
km of the route.

Honcho section consists of a special structure where the road
connecting Chuo Kanjo Shinjuku Line and metropolitan express-
way line no. 4 merges with the main line. It is a construction in
which a slurry shield with ¢ 11.6m large cross-section is started
from Nishi-Shinjuku shaft of Shinjuku 4-chome in Shinjuku
ward up to Honcho shaft of Honcho 3-chome in Shibuya ward,
which is at a distance of approximately 760 m, and a then the
slurry shield is picked-tip, rotated, and re-started thus making it
a two-way shield construction of approximately 1,520 m.
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Excavation above the Shinkansen Tunnel using Drift ¥ollowed Excavation Methord using TBM and EG
Slitter —National Highway No. 2 Mihara Bypass Tunnel No. 5—

By Eichi Kurokawa, Ministry of Land, Infrastructure, and Transport

Mihara bypass is being constructed with the aim of easing the traffic congestion on national highway no. 2 in
Mihara city of Hiroshima prefecture. Ten tunnels have been designed, covering approximately 60% (total of
56km) of the total length of 9.9km.

Mihara bypass no. 5 tunnel, with a length of 1,160m is the longest
tunnel in ten tunnels, and has been excavated from the terminus side
(Hiroshima) using NATM.

It is planned that this tunnel will cross above the already-existing
Bingo tunnel of the Sanyo Shinkansen at a minimum distance of 15.5
m. Hence, it was necessary to select an excavation method that would
have a minimum impact of the vibration on the Bingo tunnel.

This report explains the results of the excavation methods (low-
vibration blasting using drift followed by excavation method using
TBM and EG slitter and IC detonator) used for this construction.
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Construction of an Underground Walkway below an Intersection where Underground Installation Converged,
using Rectangular Open Shield—Osaka City Subway Line no. 8 Midoribashi Station Walkway —

By Misato Babahata, Osaka Municipal Transportation Bureau

In the construction of walkway with the already-existing subway no. 4 at Midoribashi stop, which is a part of
the constr uction of Osaka subway line no. 8, the usage of only the open-cut method was difficult as the volume
of traffic was high and there were underground installations.
Hence, a combination of the open-cut method and the rectangular
open shield method was used for the construction.

This report explains the background behind adopting the open-
type rectangular open shield method, and reports on the various
problems when faced at the time of working in little construction
space and the various solutions adopted (soil improvement, clear
underground obstacles, mucking).

This construction has been completed without any problems,
and the safety and economic efficiency of the open shield method
could be confirmed by adopting an appropriate auxiliary method
of construction.
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Shield that Penetrated Complex Multi-layered Ground with a Sharp Slope — Tokyo Bureau of Sewerage
Narihirabashi Pump Discharge Drain—

By Nobuyoshi Komatsubara, Tokyo Bureau of Sewerage

In the metropolis of Tokyo, re-construction projects are being carried out to update the efficiency and func-
tions of decrepit sewage facilities so that those facilities can achieve the role expected of contemporary sewage
facilities. As a part of this project, there is a planned re-construction of the Narihirabashi pump that lies in the
flat, zero-meter land in the so-called Koto delta in downtown Tokyo.

This involved the construction of a pump with similar capacity next to the decrepit pump, thus securing the
functions of a pump. At present, construction using shield
method is on to support the increased amount of rainfall
and change the drainage and discharge drain from
Kitajukkengawa river that is a closed water area to
Sumidagawa river, in order to improve the water quality of
Kitajukkengawa river, The depth of the starting shaft was
considerable considering future plan, and also to avoid the
obstructions on the way, it was inevitable to have a steep
slope for the discharge drain to discharge water into
Sumidagawa river, and have complex construction in
multi-layered ground such as dissolving methane.

This report centers on the problems and solutions at the
time of construction of sharp-sloped drainage by shield in
complex multi-layered ground.
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