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Tunnels between the Toyota-Higashi Junction and the Hamamatsu-Inasa Junction on the Shin-Tomei Expressway
By Yorio Kato, Central Nippon Expressway Company Limited

The 55km stretch between the Toyota-Higashi Junction and
“ & the Hamamatsu-Inasa Junction on the Shin-Tomei Expressway
which opened on 13th February 2016 is a large-scale project
composed of approximately 16km in total length of tunnels,
12km in total length of bridges and 23 million cubic meters of
earthworks (cut slope and tunnel muck). That took approxi-
mately 10 years to construct. Tunnels in this section consist of 34
tubes both inbound and outbound. This report presents three
construction cases: the Horai Tunnel, the longest tunnel in this
section of 2,529m which was built taking measures such as re-
lining and early-building-invert against huge poor ground with
cohesive soil, the Gambo Daidichi Tunnel in which a special
frame was used in order to verify to improve quality of lining
concrete, and the Gakudo-san Tunnel whose muck contained
ERIEFEEADIR heavy metals to be treated.
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Reduce the Impact on the Surrounding Environment Using Curved Belt Conveyor and Vertical Chute for
Mucking—the Chubu Odan Expressway the Shiroyama Tunnel—
By Toshikazu Takbuchi, Ministry of Land, Infrastructure, Transport and Tourism

These works were to construct a 1,574m section of the Shiroyama
Tunnel (total length: 2,087m).

As alignment of the Shiroyama Tunnel is high from existing road,
temporary bridge was planned to construct from existing road to a
tunnel portal along valley in order to build the tunnel. As there were
| also many private residences near the entrance to the temporary
bridge, it was essential to consider the effects of noise and vibration
| on these.

This report contains information on measures in construction
planning and construction facilities for mucking with the use of
curved belt conveyor and a vertical chute instead of muck
transportation by dump trucks in order to minimize the impact from
the works on the surrounding environment.
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‘Experimental Study on Deformation and Failure Behavior of Mountain Tunnel Linings Which Consist of Various
_ Materials
By Kazuhide Yashiro, Railway Technical Research Institute
- Authors performed model tests of mountain tunnel linings that consist of various materials focused on deformation
_ and failure behavior. It was found that plain concrete lining does not show decreasing of load until it receives large
deformation, whereas cracks occur and structural stiffness decreases, and it was found that plain concrete lining has
good deformability. It was found that brick lining has smaller structural stiffness and bearing capacity than those of
plain concrete lining, and cracks occur between the two beds of bricks after it receives large deformation. It was found
that structural stiffness and bearing capacity of short-fiber-reinforced concrete lining are almost same as those of plain
concrete lining; however, the shortfiber-reinforced concrete lining has good untispalling ability at the part where
compressive bending failure occurs. It was found that structural stiffness and bearing capacity of reinforced concrete
lining are larger than those of plain concrete lining, and reinforced concrete lining are able to support load after yielding
ofits rebar, on the other hand, it was also found that shear failure becomes easy to occur by improving ending capacity.
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Improve Productivity in Long Mountain Tunnel—Development of Rapid Mucking System and Shotcrete Machine
with Long Spraying Boom—

By Hidesato Kojima, Shimizu Corporation

It has been strongly required to improve productivity in .
recent mountain tunnel works with the aim of early operation
start due to the demands of society. In particular, the longer
and larger the tunnel, the more important the construction
techniques to avoid the process delay risk become.

A rapid mucking system was installed for the tunnel, which
was excavated using the blasting with mucking continuous
belt conveyor. The shotcrete machine with long spraying
boom was also deployed at another tunnel site where ground
conditions changed to hard and soft. The construction
techniques that can respond flexibly to changes in ground
conditions in a long and large tunnel have been established

BE|$S-v v T VAT LDERIRR with these new systems.
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Small Shield TBM Took Long Excavation in Composite L
Ground—Sakai City Sewerage Mozu-Fukai Sewer Line T a0\ S fl...%{ﬁ: mm

(Treatment Plants Network Lines)—

By Hiroshi Sakuramoto, Sakai City

The Sakai City Waterworks and Sewerage Bureau began
works on the Sakai City Mozu-Fukai sewer line to reorganize
sewer service areas based on a plan to connect three sewage
treatment plants with network lines. These works are to
build a shield tunnel to link Ishizu and Senboku Sewage
Treatment Plants. The Sewer line had a total length of 3,711m
and an inner diameter of 1500mm that was built by a shield
TBM with outer diameter of 2,130mm. The ground through
which the shield TBM passed was alternated sand, gravel
and clay ground Pleistocene. Various measures were taken to
secure the durability of the shield TBM, etc., workability in
: acute curves and safety of work inside the tunnel as tunneling
BEEEFI—IRRRER work were conducted in a small space over a long distance.
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