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Clever Conveying

Tunnel Diameter: 7.10m Tunnel Diameter : 11.30m

Min. Radius : 1,000 m Min. Radius : > 457 m

Minera |: EPB Minera ; EPB, Hard Rock

TBM Supplier : Herrenknecht TBM Supplier : Herrenknecht

Conveyor Length : 2,500m Conveyor Length : 5410m

Belt Width : 1,200 mm Belt Width : 1,000 mm /1,600 mm §
Capacity : 2,000t/h Capacity : 1,200 t/h

Installed Power : 2X355 kW Installed Power : 4X160 kW, 2X90 kW
Belt Storage Capacity : 400 m / vertical Belt Storage Capacity :  2X300 m / horizontal
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The Rock Breaking Method Taking Effect on Adjacent 1st Phase Tunnel into Consider—Tottori Expressway the
Sabuchi Tunnel—

By Wataru Takahashi, Ministry of Land, Infrastructure, Transport and Tourism

The Tottori Expressway has opened as two-lane expressway in March 2013 and construction works for additional
R % lanes between Ohara and Nishi-Awakura Interchanges are currently
~ underway. The Sabuchi Tunnel (2nd phase tunnel) was planned parallel to
the st phase tunnel which is completed in 2008. The ground to excavate
was composed of semi-hard to hard rock, mainly granite. Blasting is
standardly selected to break ground for excavate due to the ground
conditions but as there were concerns about the effects of vibration and the
impact of the noise of the explosions on the adjacent 1st phase tunnel, the
rock breaking method was selected.

This report contains information on the rock breaking method employed
in order to ensure the safety of the 1st phase tunnel as well as the results of
behaviour of the 1st phase tunnel that had been monitored.
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316m’ Super Large-Section Tunnel Containing Off-Ramp Lane at Portal—San-En Nanshin Expressway the
Sakuma Road Tunnel No. I—

By Takao Kato, Ministry of Land, Infrastructure, Transport and Tourism

The Sakuma Road Tunnel No. 1 is 3,436m long with an evacuation tunnel, located on the border between Shizuoka and
Aichi Prefectures. In the future, it will become a part of the San-en Nanshin Expressway that links the Shin-Tomei
Inasa Junction (Shizuoka Prefecture) with Iida City in Nagano Prefecture. This project {Urakawa Lot) involves
rerEEEE ey tunneling 1555 meter-long stretch of main tube and 1575 meter-long
stretch of an evacuation tunnel from the portal in Shizuoka Prefecture. A
features of these works were: containing a off-ramp lane at portal,
extending cross-sectional area of the tunnel in four steps from a point 150
meters away from the portal, and building a large-section tunnel with an
area of 316m? at the portal, one of largest in japan. In order to ensure the
stability of the upper slope during excavation, we conducted excavation
with monitoring preceding displacement, ground surface inclination and
ground displacement. Lining was thick at 12m, and since there were
difficulties with compaction using vibrator as rebar were densely arranged,
high flowability concrete was used. This report contains information on the
construction of the portal with off-ramp lane.
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Tunnelling in Weak Ground Using Patterned Method of the Full Face Excavation and Quick Closing of Invert
—Chubu Odan Expressway the Hachinoshiri Tunnel—
By Hiroyuki Tamaru, Central Nippon Expressway Company Limited
The Chubu Odan Expressway of 93km stretch between Rokugo and Masuho Interchanges opened on 19th March
' 2017. Three mountain tunnels for this stretch were planned to be
basically built using a standard support pattern but in the
Hachinoshiri Tunnel, of which excavation was the first to be
conducted, a method with the full face excavation and quick closing
of invert was adopted in order to ensure the dynamic stability of the
tunnel as squeezing ground with a competence factor of less than
05 had appeared. This report contains an overview of tunnelling
using patterned method with the full face excavation and quick
closing of invert arch adopted in a weak and squeezing ground as
well as summarizing the dynamic behavioural features of tunnels
which were tunneled using a technique of quick closing of invert
and introducing it as a rational technique to construct mountain

BRI eRrmEER tunnels.
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Muddy Soil Pressure Balanced Shield TBMs Digging Directly Adjacent to Road Tunnel and 3 Close Parallel
. Tunnels—Singapore MRT Downtown Line Contract C929A—

By Yoshitaka Yoshida, Nishimatsu Construction Co., Ltd.

The Downtown Line, Singapore MRT is entirely composed of
underground structures and the order of the whole project with 34
stations over 42km was divided into 25 lots. Our contract required to
excavate around 6-km stretch with four muddy soil pressure
balanced shield TBMs in an urban area. Major technical issues were:
1) excavation directly under an expressway tunnel without traffic
closure, 2) TBM passage within a very deep shaft and 3) operation of
. three TBMs in parallel (minimum space: 1.8m). For 1) and 3), the
results of investigations in prior analysis showed that the effects on
adjacent structures were minimal but it was necessary to understand
the underground behaviour on demand as well as paying close
attention to the management of the amount of excavated soil,
pressure at face and back-filling grouting pressure. This report
contains information on advance plans for the above and discussion
based on observed measured data.
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Growth of Surface Setilement in the Construction Procedure for Binocular Tunnels

By Katsumi Obara, Tobishima Construction

Most of binocular tunnels have been constructed under severe surface conditions such as residential area, shallow
overburden under terraces or diluvial uplands. Accurately predicting surface settlement in the every excavation stage
is an important task in construction management. It is well-known that the increment ratio of the settlement due to the
excavation of the primary and secondary tunnels changes according to overburden and this research conducted
detailed analysis using construction results where settlement precisely had been measured. As the stages of excavation
progress, measurement data show that a section where maximum settlement occurred moved to apoint with larger
overburden. The effects of overburden and the stratum formation of the upper part of the tunnel were considered as
causes estimated from construction condition.
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