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Large EPB Shield TBM Launch under Overburden of 1.3m—the Tokyo-Gaikan Expressway, Keiyo JCT, A
Ramp—

By Hirotaka Kojima, East Nippon Expressway Company Limited

In the construction of the A Ramp tunnel of The Keiyo JCT where the
Tokyo-Gaikan Expressway intersects with the Keiyo Road the shield
TBM was selected to use in order to drill under the Keiyo Road which is
in service. The shield TBM was a mud soil pressure balanced shield with
an outer diameter of 13.27m. The vertical alignment of the ramp as
underpass shifts from — 6% to + 6% and the horizontal alignment is a
curve to the right with a radius of 500m. In addition, due to the distance
from B off ramp of Ichikawa IC on Keiyo Road, the starting section had
shallow cover of 0.1D (1.3m). It should be noted that lining is consisted of
composite segments and RC segments and fireproof segments and
ceramic fireproof boards are used as fireproofing specifications. This
report contains information on an operation of TBM, measures to control
surface settlement under shallow cover, lining structure, fireproofing
BRI specifications in the tunnel and adjacent constructions.
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Tunneling with Measures to Stabilize Slope over Portal—the National Route 45, the Toyomane Tunnel—

By Takumi Kimura, Ministry of Land, Infrastructure, Transport and Tourism

The national route 45 Toyomane Tunnel project was to build a new expressway tunnel of 1,080m in length (road:
371m, tunnel: 709m) as part of the Sanriku Expressway that is positioned
as a reconstruction road for the Great East Japan Earthquake.

In these works, some failures occurred near the end portal, such as
settlement of crown in tunnel, cracks on tunnel lining, surface settlement,
cracks on surface ground and deformation of slope protection frames and
temporary shotcrete slope protection. These caused the suspension of
works with approximately 45m of the bottom section and the invert to
excavate. it became a central issue to investigate construction methods for
slope stability over the portal and limiting effects to a minimum.

This report contains an explanation of the mechanisms of slope
- SR pehavior, the process and result of the investigation of measures to
BHIFE AR OFERIRR stabilize the slope as well as actual construction result.
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Renewal of Metro Tunnel beneath a Building Structure—the Tokyo Metro Ginza Line, the Ueno Siding
Improvement Project—

By Takashi Ono, Tokyo Metro Co., Ltd.

The Ueno siding on the Tokyo Metro Ginza Line is a connecting line linking Ueno Station on the Ginza Line and the
rail yard; it was constructed at the same time as the Ginza Line opened and it was built as a temporary structure that
was considered for relocation in the future. After the WWIL a new building
of the operating company was constructed on the siding in the 1960s and the
need for reconstruction of the siding increased because the temporary
structure still remained approximately 90 years after its initial construction.
As the siding is an important line of the Ginza Line that links the rail yard
and the main line, it was decided to implement the improvement works
without stopping the siding. These improvement works are the replacement
of the tunnel for the siding after dismantling the part of the tunnel in the
building. Various measures were implemented in the works in order to safely
progress with the works without affecting train operation.

This report focuses on measures to prevent effects on railway operation
during the metro renewal works without stopping operation.
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Significant Reduction in Daily Shield TBM Progress Due to Unexpected Large Boulders and Approach to
Progress Improvement—the Second Asaka/Higashi-Murayama Water Tunnel, Tokyo Metropolitan Government
Bureau of Waterworks—

By Isao Tahara, Tokyo Meiropolitan Government

Tokyo Metropolitan Government Bureau of Waterworks is constructing the Second Asaka / Higashi-Murayama
Water Tunnel {Common name: Secondary Raw Water Connecting Tunnel) to achieve mutual connectivity between
Asaka water purification plant and Higashi-Murayama water purification plant. The Second Asaka / Higashi-
Murayama Water Tunnel has a total 16km length and has been divided into 5 sections to successive development. The
3,597m length tunnel of the 1st section is the longest among 5 sections. 80% of the
excavated soil was assumed to be gravelly soil with boulders of diameter max
350mm. A slurry TBM which is equipped with a special slurry circuit system
which is able to handle such boulders was selected, however, this the tunnel
progress rate fell significantly due to encounter of the unexpected large
boulders.

This manuscript reports that the close cooperation among Bureau of
waterworks, the main contractor and special subcontractors is necessary for this
tunnel construction between to improve the progress and ensure excavation
continuously while maintaining safety during removal works of large boulders.
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Study on the Heaving Mechanism and Effects of Its Measures in Mountain Tunnels

By Keisuke Shimamoto, Railway Technical Research Institute

Some aged mountain tunnels suffered from ground heaving requires some measures in service, downward
rockbolting is mainly used as this measure in railway tunnels. these design specifications often depend on empirical
methods. Some of them are not always reasonable measures. In this study, at first, we have reproduce a mechanism of
ground heaving that we supposed with model tests to confirm the effects of rockbolting. Second we have developed a
method that excavating, floor heaving during service, conducting measures and reviewing the effects are consistently
modeled in the numerical analysis. As the result using this method, we have revealed that it is important to secure
enough length of rock bolts in weak ground and to use larger bolts in stiff ground.
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