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Environmental Conservation Efforts for Wetlands Registered under the Ramsar
Convention and Their Results
—The Hokuriku Shinkansen, the Miyama Tunnel—

By Atsufumi Kameyama, Japan Railway, Construction, Transport and Technology
Agency

The Miyama Tunnel is a 768 m long double-track cross-section mountain tunnel located in Tsuruga City,
Fukui Prefecture, on the Hokuriku Shinkansen (between Kanazawa and Tsuruga). During the
construction work, it was required to minimize the impact on the wetland environment, which included a
wetland registered under the Ramsar convention in the vicinity. The construction of the tunnel minimized
the impact of the construction on the environment around the wetland with the aim of both preserving the
wetland environment and promoting the tunnel construction by implementing appropriate environmental
protection measures during each stage of the construction (planning, implementation, and completion),
including the formulation of Japan’s first environmental management plan. In this paper, the authors
report on the environmental protection measures taken during the construction of the Miyama Tunnel.

BARME I A PHIERA & —EXR T TER
15 —BFXELFRIEHEE HRBEEER 15 > RIL—

B HIREER 15 b v A VI H ARG R R B EOW H F1EAIFIC L 0 AL~ 10km o Hb mi i 7 iE 3
LAV THE. ZOLHIIBWT, YWHEIN TV RWBIREEZRTRAESHIL, ilho b
AWNZKE BREMDFEAE Lz, BROPNZERMS T2 7Y = ML b4 = ML TORBIAAR,
BEER T Yy ARV MCKXAE LAV MEB T LD EREZ DS LIITE LD o7, BIRXMOFEM
T2 ML, ZORBLOMEE LT, MRLXHIZA YN FA Ty PRZHEHIRLEZHRM, HHl
OIRHIE T CIXAGF THEIC L 221, BRERLV PO TAITWAREELDL VN—=F AT v |, H
WG L ZERTORB T AR L, mMidREs XREMETLI LN TS
Breaking through Squeezing Ground Using Early Closure and Double Steel Support
—The Nihonkai-Engan Tohoku Expressway, the Asahi-Atsumi Road No.1 Tunnel —

By Hiroaki Terasawa, Ministry of Land, Infrastructure, Transport and Tourism

The Asahi Atsumi Road No.l Tunnel is located 10 km north of the Asahi Mahoroba IC on the
Nihonkai-Engan Tohoku Expressway. During the construction works of the tunnel, mudstone that showed
initially unanticipated swelling characteristics appeared, causing significant displacement of the tunnel
under construction. In the early stages of the deformation, we tried to close it early by constructing an
invert concrete using sprayed concrete and reinforcing it with additional friction rock bolts, but these
measures did not stop the deformation. Based on the results of the FEM analysis of the deformed section,
invert struts, and double steel supports were adopted for the rebuilding section. For the newly excavated
areas invert struts, early closure, and double steel supports were adopted, while installing presupport
using the AGF method and long facebolts. Eventually, these measures allowed us to construct sound
tunnel support.
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Construction of Basement of Tunnel Directly under Operating Metro Line during
Metro Improvement Construction

—Tokyo Metro Tozai Line Reversing Siding Facility between lidabashi Station and
Kudanshita Station—

By Atsushi Hase, Tokyo Metro Co., Ltd.

Tokyo Metro is improving the existing reversing siding facilities between Iidabashi and Kudanshita
stations on the Tozai Line under the Tokyo Metropolitan Road Route 8 to increase the frequency of
service during morning rush hours as part of its measures to improve transportation capacity on the Tozai
Line. The improvement construction is carried out on an operating line to eliminate level crossing
obstructions and convert the reversing siding track into a main track. The construction covers an area of
approximately 390 m. It will be carried out using the open excavation method while preserving train
operation, covering approximately 100 m in the direction of Iidabashi station and approximately 80 m in
the direction of Kudanshita station. Since the track in the construction area is in service and most of the
work will be delivered close to the operating track, it is necessary to take measures to control the
displacement of the surrounding ground and existing structures. In this paper, the authors report on the
preliminary investigations and results of the construction of a new basement of tunnel located directly
under the existing tunnel at the Iidabashi side to ensure the safety of the operating track.
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Simultaneous Boring from Two-Directional Starting Shaft Using Mud Fluid Transport
System
—The Okayama City Waterworks Bureau, the Handayama Line Shield Tunneling—

By Kouta Shiraishi, Toda, Art Corporation and Eiko Techno Specified JV

The goal of this construction project is to renew and seismically reinforce approximately 3.5 km of the
Handayama Line, one of Okayama City’s important water supply trunk lines, using the muddy soil
pressure balanced shield method. The original plan was to excavate two lines north and south sequentially
from a two-directional starting shaft, but this plan was changed to two lines being excavated
simultaneously because of the high possibility of construction schedule delay based on the results of the
adjacent preceding construction work. The project included changes to the shape of the shaft, a new
working floor of the shaft, sharing ground facilities between the two lines, and other measures to prevent
the cutter of shield TBM from being clogged and abraded. As a result, the daily progress of this tunneling
exceeded the daily progress of the preceding work, and the construction was completed within the
construction period. In this paper, the authors report on the planning for the simultaneous tunneling of two
lines, the measures taken in advance to prevent troubles on the shield TBMs, and the effect of the actual
construction.
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Tunneling in Urban Areas Congested with Underground Structures Using
High-Density Slurry Type Pipe Jacking Method That Can Deal with Obstacles
—The Osaka City Sewerage, the Shimaya North Sewer Main—

By Yoji Higashino, Osaka City

Osaka City is taking drastic measures against inundation even in heavy rainfalls (60 mm per hour) that
occur approximately once every 10 years. Difficult construction work dealing with 13 obstacles such as
steel sheet piles, SMW, and steel pipe sheet piles was expected for the planned 3,000 mm diameter
drainage trunk line to remove rainwater from the Konohana treatment area in the southwestern part of
the city. At the time of planning in 2008, there was no trenchless technique applicable to this plan. Based on
the subsequent experience with the pipe jacking method, metal cutting bits were mounted on the cutter
head in 2016, and the technique to cut steel obstructions at very low digging speeds was utilized for this
construction project. This construction project took a long time due to construction conditions with
congested underground structures, which required driving through sharp curves and cutting obstacles,
and there were many issues to be solved, such as finding a boring machine that could handle these
conditions and methods for arriving and dismantling the machine. In this paper, the authors report the
process of solving the problems.



