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Excavation in Weathered Mudstone and Muck Pile—Hokkaido Odan Expressway, Yuparo Tunnel—

By Kiyotaka Keira, East Nippon Expressway Company Limited

The geological features of the Yuparo Tunnel include Palacogene
mudstone of Horonai formation on all lines and collapsibility was
high as weathering and fracturing progressed therefore it was
necessary to select auxiliary methods as countermeasures for face
stability and subsidence at the time of excavation. On the one hand,
around a portal of the tunnel there was loose muck consisting of
soil with rock debris that was deposited with no surface
compaction from coal mining.

This report gives information on the construction results and
selection processes for auxiliary methods and settlement
countermeasures for excavating in weathering mudstone of high
collapsibility and investigation and construction with auxiliary
methods in the muck pile located around portal of the tunnel.
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Centre Pilot Bore for Environment Preservation—Shikoku Odan Expressway, Hanagayama Tunnel—

By Yoshifumi Maeda, West Nippon Expressway Company Limited

The Hanaga yama Tunnel that was planned on the borders of Uwajima and Seiyo Cities in Ehime Prefecture
is 2,063 m long and passes through limestone bed interposed between the Butsuzo tectonic line and the Akehama
thrust.

Surrounding this tunnel, as well as Kan-non Water (one of the Selected One Hundred Exquisite Waters of
Japan) which is an important water resource in the locality, there
are natural springs rising from the limestone such as the 2™ Kan-
non Water, the Shiramizu Kan-non Water and there was anxiety
concerning the effects on these springs with the excavation of this
tunnel. In addition, there was concern about the occurrence of
water inflow into the tunnel or face collapse in the limestone
section that was interposed between the faults.

Therefore, in order to excavate the limestone  section, we
conducted all types of hydrological and geological surveys and; by
directly confirming geological features and the existence of effects
on each water source through such things as pilot-tunnels, we
investigated the most suitable tunnel supports and face
stabilization countermeasures and proceeded with construction.
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Penetrate Grus Ground by Early-stage Building Invert concrete—National Highway 49, Miwa Tunnel—

By Shigeyoshi Ishii, Ministry of Land, Infrastructure, Transport and Tourism

The slopes at both portals of Miwa tunnel are composed of mildiy-slope and are distributed with talus and
grus. From portal to 15 - 20 meters behind, grus appeared allover of each face and there were misgivings about
grave occurrences such as the failure of the crown or the faces, or huge
deformation before building invert concrete. For this reason, the
construction that was to be started at a portal employed the bench cut
method that could decide the next method of construction by
analyzing an initial displacement speed, the stability of the supporting
was ensured by the early-stage excavation of the bench, but the crown
settled by over 100 mm. Taking this into consideration, at the another
portal section the full face method with auxiliary bench was employed
combined with early building invert concrete.

As a result of this, the crown settlement was controlled to
E— e @ approximately 1/2, it became possible to construct reliably and the
BEHIRAMIEAEHROA v/N—FIHWI  effectiveness of the application of this construction method to grus
iRin ground was demonstrated.
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Shield Tunneling and Muck Improvement Techniques under Airport Facilities—Sewage under Niigata
Airport—

By Junichi Takemura, Ministry of Land, Infrastructure, Transport and Tourism

These works constructed a stormwater sewer main with a inner diameter of 4,000 mm using a slurry shield
within the grounds of Niigata Airport, as a part of general rainwater countermeasure project for ten-year
probable maximum prec1p1tat1on The geology of site was the sandy ground with high collapsibility. It was
demanded safe excavation directly underneath various airport
facilities including runways.

The first half of this report gives information on measures in order
to control ground settlement when driving a shield directly under
airport facilities. The second half gives information concerning the
improvement of muck, taking into account social demands
pertaining to the reduction of project costs and instead of
improvement materials such as quicklime that are generally used,
the insitu application of new technologies to improve the condition
of the muck mainly by reducing the water content by suction and
the results of these.
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Smart NATM Considering Groundwater Environment

By Toru Yasuda, Pacific Consultants Co., LTD.

The challenges of groundwater in tunnel works are such things as face collapse due to large-volume water
inflow or processing of tunnel drainage or investigation into countermeasures for groundwater in order to be
able to construct safely. In addition, the effects of inflow-water drainage on the surrounding water environment
and the effects of the reduction in groundwater level on existing water resources were raised and conservation
of nature was an important challenge concerning the construction of the tunnel.

This report gives information on the conservation of the water environment surrounding the tunnel and the
groundwater issues of the tunnel construction, the details of the evaluation method that speedily and simply
makes estimations (called the SWING method : System on Water INformation of Ground) and developments in
analysis methods of it as well as evaluation methods.
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