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Digging a New One-Lane Tunnel Considering Effects on the Existing Tunnel—National Route 220, the Shin-
Kaigata Tunnel—

By Akihiko Masuo, Ministry of Land, Infrastructure, Transport and Tourism

The Shin-Kaigata Tunnel is a one-lane road tunnel newly constructed beside the existing Kaigata Tunnel on the
National route 220 and located in the Hayasaki District of Tarumizu City in Kagoshima Prefecture.

The existing tunnel is a two-lane tunnel of 95m in length. Its cross-section
had not fulfilled the gauge and the sidewalk had not been installed in it. This
project was to construct the Shin-Kaigata Tunnel beside the existing tunnel
as a bypass and by operating respectirely the existing tunnel as a
southbound lane, the new tunnel as a northbound lane a new sidewalk was
installed in the existing tunnel along with securing the minimum clearance
outline.

Through comparative reviews at the planning stages, the bypass plan was
compared with the plan to widen the original tunnel with allowing traffic on

the existing road and was qualified due to better performance in cost and
EEIHE l\/Z)l/?‘JLﬁ'W)ﬂEﬂm environmental load.
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New Roadheader Carved out the Tunnel Close to Private Residences and a National Route—Shin-Meishin
Expressway, the Kawanishi Tunnel—

By Fumitoshi Hamada, West Nippon Expressway Company Limited

The Shin-Meishin Kawanishi Tunnel is an expressway tunnel of approximately 1,100m in length which was built with
conventional method. This tunnel has a residential area above it in the middle part and is close to the National Route 173
and the Nose Railway tracks are close to its east portal therefore blasting
was not possible to use. However, as chert/sandstone with unconfined
compression strengths of more than 100MPa appears in the area, this
project faced a big challenge that it was assumed that excavation
efficiency would decrease significantly if a normal roadheader was used.

Newly designed and manufactured roadheader TM-100, which can
efficiently excavate hard rock ground with unconfined compressive
strengths of more than 100MPa, was planned for introduction to this
project.

This report contains information on the features of the roadheader, the
BEHZTM-100iC & 238H] tunnel excavation results and future prospects.
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Creating the World's Largest Road Box Tunnel with the R&C Method, Directly under an Operating Railway
Line—Tokyo Outer Ring Road, the Keisei Sugano Station Underpass
By Masahiro Kishida, East Nippon Expressway Company Limited

* : i This reports the project of the Keisei Sugano Station

" Underpass that is to build a box tunnel with two stories and
four spans under the Sugano Station where the Tokyo Outer
Ring Road intersects with the Keisei Railway Line using the
R&C method. Box tunnel dimensions are: height 18.4m, width
43.8m and length 374m (Length of one box 9.35m x 4 boxes)
and this is the largest ever construction result with the R&C
method. In order to ensure safe operation of the train line,
construction was managed carefully and many techniques
were considered including first attempts such as the face
divided into two stages, upper and lower by installing a pipe-
roof in the centre portion. In addition, steel segment structure

——— was adopted for the boxes with the aim of labour-saving and
FRISEFTHARR shortening the construction duration.
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Installing Sewage Pipes through Tight Curves for Long Distance Using the Pipe Jacking-Shield Tunneling
Switching Method—Bureau of Sewerage, Tokyo Metropolitan Government, Reconstruction of Sewerage near
Kita-Suna 5-Chome, Minami-Suna 1-Chome—

By Takahiro Toikawa, Tokyo Metropolitan Government

. ‘ = e In the renewal of deteriorated sewage pipes and recon-
struction for frequent heavy rain measures in urban areas,
there are more than a few examples of using the pipe jacking
method for main branch sewerage lines. In addition, the
number of cases in which main branch line routes are set
beneath narrow roads with tight curves is increasing. In
these cases, there is an efficient method called the Pipe
jacking-Shield tunneling Switching Method that pipes are
installed with the pipe jacking method from the departure
shaft and driving method is switched to shield tunneling
method after it come near tight curves in which it is not
possible to use the pipe jacking method. This report contains
information on measures taken for the difficult construction
environment, cost reduction and other cases such as
long—-distance construction that used the switching method
with explosion-proof specifications in order to shorten the
construction duration.
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A Design Model for Facebolting Considering Effects of Adhesive Characteristics between Ground and Face Bolts

By Tsuyoshi Domon, Tokyo Metropolitan University

Facebolting is widely used as a measure for face stability in tunnels. However, in designing them many similar design
examples and a lot of numerical analysis are depended on, there are few designs based on dynamics models considering
reinforcing mechanisms.

Therefore, after we conducted simulations with numerical analysis and three-dimensional excavation testing
assuming weak ground, reinforcing mechanisms were discussed with respect to the relationship between bolting
pattern and effects to control deformation. Next, we focused on axial force associated with deformation of ground as
reinforcing mechanisms of facebolting, a dynamic model of facebolting was created assuming that axial force is
transmitted through adhesive characteristics between ground and face bolts. Finally, we proposed a simple design
model using only the geometrical conditions of the tunnel and the face bolts and the strength parameters between
ground and face bolts.
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