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Opening after Overcoming Various Problems including the Great East Japan Earthquake—Sendai City
Subway Tozai Line—

By Naoki Kasamatsu, Sendai City

Sendai City aims to create intensive urban structure based on public rail transportation such as the subway
and JR lines in control of extensional expansicn of urban arez up until now. Sendai City had been promoted the
Tozai Line project, which forms backbone transportation in combination with the existing Nanboku Line since
2003. Construction works for the approximately 14 km of the lines had been underway sequentially since 2008.
The works included some challenges such as the construction methods selection taking ground conditions of
soft tock or gravel into account, groundwater protection measures during excavation, underpinning works
under the Nanboku Line and treatment for muck containing heavy metals caused by mnatural process.
Construction works were temporarily suspended due to the Great East Japan Earthquake. Despite the effects of
a lack of workers and equipment after construction recommenced, the line will be opened in December, 2015
after overcoming a number of difficulties.

This report contains an outline of Tozal Line and project activities to date.
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Design for a Cut-Off Barrier Installed at a Tunnel in the Mizunami Underground Research Laboratory 500
meter Deep

By Toshinori Sato, Japan Atomic Energy Agency

The Japan Atomic Energy Agency has implemented scientific research of deep underground as part of
research and development regarding high-level radioactive waste geologic disposal at the Mizunami
Underground Research Laboratory in Mizunami City in Gifu Prefecture. The research laboratory is
underground facilities which consist of two vertical shafts and multiple horizontal funnels. Excavation works
to build the laboratory currently reached to a depth of 500 meters. Re-submergence tests are carried out as part
of in-situ tests in horizontal tunnels at 50¢-meter deep. Behavior of surrounding rock and groundwater pressure
and change in underground water quality will be monitored from Re-submergence tests while the tunnel is
submerged in water after installing a cut-off barrier at the entrance of a 40-meter long tunnel accessed from an
inclined tunnel. The cut-off barrier requires both water sealing and pressure-resistance during submersion as
well as playing the role of a plug after closing the facilities in the future.

This report contains results of consideration for dimension and material of cut-off harrier and structural
analysis results considering geological environment conditions, with reference to similar cases in Japan and

other countries.
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A Consideration on Tunnel Lighting during Construction Viewed from Illumination Engineering

By Koji Nakagawa, Clinical Institute for Tunnels & Tunneling
Currently, lighting in a tunnel under construction is installed mainly according to “able tc work in safe” and
it has problems to ensure brightness. However, it is
considered that good visibility in the work environment
and ncn-uniformity of brightness can have an influence
on even higher levels of safety as well as on work comfort
and efficiency. Therefore consideration of this is also
important.

This report demonstrates the current status of lighting
in tunnels under construction, and outline and discuss it
using terminology and direction used in illumination
engineering in order to make this report basics of
investigating lighting for tunnels under construction in
the future.
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Recent Anti-Seismic Measures of Tunnels (2)

JTA Technology Committee, Maintenance Management Subcommittee

In the past, tunnels were thought to be earthquake-proof structures but there has been a number of cases of
damage from earthquakes up to the present. The JTA Maintenance Management Subcommittee has continued
to survey and study the expedients which have been reflected knowledge obtained from earthquake damage for
three years since 2012 through organizing the anti-seismic measures of each public utility corporation with the
aim of sharing summaries of current anti-seismic
measures of tunnel

The first half of this report intreduced anti-seismic
measures after The Southern Hyogo prefecture
earthquake in 1995. This second part shows the specific
earthquake damages and specific anti-seismic measures
of each corporation at the major earthquake which
caused severe disaster such as The Mid Niigata
Prefecture Earthquake in 2004, The Niigataken Chuetsu-
oki Earthquake in 2007 and The 2011 off the Pacific coast
of Tohoku Earthquake and the way to reflect past
earthquake damages to subsequent anti-seismic

EEREITa U — VW 7—FHORE measures of each corporation.
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