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Tunnel Excavation Considering Precision Instruments in Plants—Kyushu Shinkansen Nishi-Kyushu Route the
Kuyama Tunnel, East Lot—

By Takaaki Fukushige, Japan Railway, Construction, Transport and Technology Agency

The Kuyama Tunnel is 4,980m long and is located between 48km405m-53km380m from the Takeo Onsen Station on
the Kyushu Shinkansen Nishi-Kyushu Route that connects Takeo City in Saga Prefecture to Nagasaki City in Nagasaki
Prefecture. The east lot is charge of tunneling its 2,550m stretch from starting portal using conventional method. The
geological condition to be excavated for the tunnel have sandstone and alternation of predominant sandstone and shale.

Located to the right of the tunnel starting point, Isahaya Core Industrial Park houses
electronics, semi-conductor and aerospace-related companies and there was concern
that there would be effects on precision instruments in the industrial park at the time of
tunnel construction. For this reason, in order to understand the effects on precision
instruments, we confirmed the specifications and allowable values for vibration of all the
precision equipment in advance, predicted vibrations at the time of tunnel construction
using a predictive model and investigated tunnel construction techniques. Excavation
was consequently conducted with a 350kW load header in extremely hard rock ground.
FEIIREMLUICHITDMME  This report contains information on the construction plan and status for the east lot of
PEHR R the Kuyama Tunnel project that passes close to plants equipping precision instruments.
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Reducing Impacts of Construction of 2nd Phase Tunnel and Cross Passage on 1st Phase Tunnel—the Takamaisu
Expressway the Osaka Tunnel—

By Yasuhiro Kuboi, West Nippon Expressway Company Limited

The Osaka Tunnel is a new two-lane expressway tunnel of 2,119m in length (959m on the Kagawa Prefecture side)
located on the border between Tokushima and Kagawa Prefectures. The smallest
distance in the centre between the new tunnel and old tunnel is 21.4m and as it was
necessary to control impacts on an in-service tunnel to a minimum during new tunnel
construction, we conducted all kinds of investigations in advance and started the work
having formulated plans for auxiliary methods for building a tunnel portal,
measurement management and reaming adit for cross passage. In addition, due to the
construction of the 2nd phase tunnel, it was necessary to ream an existing adit as cross
passage so we investigated vibration limitations for reaming work and methods to
dismantle existing lining and implemented measures to reduce the impacts on the 1st

FERIHMKEIO S phase tunnel and passing traffic. This report contains information on the plan and
U— MEEIRR construction.
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To Dig Large Tunnel in Weak Ground Taking Measures against Old Coal Mine Adits—National Route 497 the
Imari Matsuura Road the Hirao Tunnel—

By Hidetoshi Kotsuji, Ministry of Land, Infrastructure, Transport and Tourism

Many abandoned coal mines and adits exist in the Tsukinokawa/ Imafuku areas of Matsuura City in Nagasaki
Prefecture where the Hirao Tunnel is located and which flourished in coal mining in the past but there are no detailed

i : 3 records of them. Consequently, we built the tunnel while
surveying for old adits with drilling inspections and electro-
magnetic radars. As a result, as we were able to clearly confirm
a cavity directly under the tunnel, we were able to {fill the
affected area with urethane foam.

In addition, deformation of upper rock bolts and lower
supports caused by meeting weak fractured mudstone and, we
dealt with this through re-installation of additional rock bolts
and spray concrete.

Meanwhile, in the part where potentially swelling mudstone
was found directly under the tunnel, invert concrete was
installed in order to ensure long-term durability for swelling
after investigating with swelling tests using samples and FEM

FHEFZAFERT GEARMEITR) analysis.
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Overcoming Acute Curve (RI15m) and Increase of Jacking Force under High Water Pressure Using EPB
Shield—Nagova City Sewerage Nakamura Central Strom Sewer Main—

- : 11T m By Takashi Yamada, Nagoya City

!! B These works are to construct stormwater storage pipes
consisting of two tunnels (upstream lot L = 1487.1m, down-
stream lot L = 10905m ) with an EPB shield as inundation
measures for the central basin in Nakamura Ward, Nagoya
City. Primary lining were completed for both the upstream and
downstream lots and secondary lining for both lots have been
built since the completion. This report gives information on the
plan and results of works in the downstream lot (cover of 32.7 -
335m) to respond to acute curve control (R15m in 2 places) in
high water pressure, response to high propulsion in sandy
ground due to mud-additives mismatch and being restrained,
and abnormal abrasions from cutters or screw conveyors found
after excavation.
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Causes of and Measures for Segment Damage Originating from Construction Load—Example of Sea-Bed Tunnel
for Gas Pipes to Connect from East to West—

By Jin Saito, Tokyo Electric Power Company Holdings, Inc.

As deep tunnels are constructed in good ground where high water load acts, in general, thickness of segments would
be able to be reduced with respect to earth-water load or seismic load. Meanwhile, in order to respond to high water
pressure, due to the fact that construction loads such as jacking force or confining force at tail seal increase, thin
segments have a higher potential for damage such as cracks, fragments and fissures. ’

Consequently, the causes of damage and measures against them were discussed using the results of measurements of

segme.nts.behavior from directly after assembly to passing of TBM tail and the results of three-dimensional FEM
analysis simulating the assembly process.
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