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Trial Inspection of Finished Dimension by 3D Laser Scanner
—the Yuasa-Gobo Road, the Kawabe Daini Tunnel—

By Jun Kubota, West Nippon Expressway Company Limited

We tried to inspect the finished dimension with a 3D laser scanner during tunneling works of the
Kawabe Daini Tunnel (length 557 m) located on the Yuasa-Gobo Road. The inspection method includes
two system. The first system is used to measure the dimension of the excavation surface and supports
near the cutting face and display the results in color on the PC screen in relation to target values of design
and construction. The second system is used to measure the profile of the lining and invert concrete before
the cutting face and display the results in color in relation to allowable values. The obtained point group
data, together with the tunnel structure data, are stored in a two-type point group database and can be
used to display the profile on PC screen and plan next tunneling works.

In this paper we describe an attempt to add this method to conventional standard inspection methods of
finished dimension and report that the effectiveness of the method was demonstrated, and the
applicability of the method was confirmed.
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Design and Construction of Tunnel With Consideration for Long- Term Durability
Against Acidic Water Inflow
—the National Route 17, the Shin-Mikuni Tunnel—

By Mitsuhiro Ito, Ministry of Land, Infrastructure, Transport and Tourism

The Shin-Mikuni Tunnel is a 1,284 m long road tunnel located on the National Route 17 on the border
between Gunma prefecture and Niigata prefecture. Ground condition of this tunnel consists of a mudstone
as basement and intrusions of porphyrite, with addition of iron pyrites, marcasites, pyrite and sulfate
minerals. Acidic water with a pH of about 3.5 is seeping throughout the tunnel. The current Mikuni Tunnel
is more than 60 years old. Its concrete lining is deteriorating due to seepage of acidic water. Repairs
increase thickness of the lining, reducing the cross-section of the tunnel, making it difficult for large
vehicles to pass each other. In the Shin-Mikuni Tunnel, the effect of the acidic groundwater inflow on the
deterioration of tunnel structures is significant. It has become an issue to be addressed. To ensure the long-
term durability of the tunnel, studies and design of measures against acidic groundwater have been
carried out.

In this paper we report on tunneling works with consideration for the long-term durability against acidic
water inflow.
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Construction of a Box Tunnel Beneath Railway Viaduct Which Was Underpinned by
Piers in Axial Direction
—the Sotetsu-Tokyu Through Railway, Near the Hiyoshi Station—

By Yoshinori Yamamichi, Tokyu Railways Co., Ltd.

In order to construct a new railway line running in parallel directly under the RC rigid frame viaduct
used as a railway line, an underpinning work is being carried out that involves transfer of the load of
existing viaduct longitudinally over a distance of about 400 m. For a 154 m long section, a special
underpinning method was adopted to reconnect the beam of the existing viaduct with the new
underground box through piers. This method was successfully completed after careful consideration.

In this paper we describe the outline of the construction plan for the underpinning, the plan and actual
construction results of the temporary bearing work (underpinning works by temporary structure) and
the main bearing work (reconnecting the piers with the new tunnel), and report results of measurements
performed for the temporary support over a period of 2 years and 9 months.

6 mRROY MeRWeXKRET— VILROKET - T

—HRREH BEEED HTEE—
55 FOREI ST =70 F(H) I T

o VAR D A A A L, BN O VLR BT A B ARG L ERT £ T2 #R T 5 L K6.2km D
TEFZTFHETH Y, WHINESSMO Y — )V F 1T L3 2 M — 0V FTLHTH L. Bk
% [l sk Lf:)l/— MEEIZLD, P ANVORKELEDIIHB3ME KIFEL > TWnh, TD2DT—b

FHIZSHE YL L O AL H50mE 2 2 RKIREVIITHE 2o Tnb.

AfTld, RIEEOMNEINOMELY &OKMXFHIOWTHET 4. FARVIITHTIE, MLl
F—TFUVEAT =V Yy THEEFRALTEY, 0y boORkEICH2o> TI6MmOERT Y 2L, K2
A O TR 2R L2720, ZOTERKIZOWTHHET 5.

Design and Construction of a Deep Caisson Shaft Using Six Meters High Segments
—TEPCO Pipeline near the Kasaibashi dori Avenue—

By Saeko Shinoguchi, TEPCO Power Grid, Incorporated

The new pipeline project near Kasaibashi dori avenue is to install new 6.2 km long electricity tunnel that
connects the Koto Substation to the Eitaibashi Substation in Tokyo Metropolitan. This is a long-distance
shield tunneling work performed by a single shield TBM with an outer diameter of 3.5 m. Since the tunnel
alignment was selected avoid existing buried structures, the maximum depth of the tunnel is
approximately 53 m. For this reason, the starting shaft and the intermediate ventilation shafts are deep
shafts with a depth of more than 50 m.

In this paper we report on various designs, including seismic design of the circular shafts. Adopting the
sinking shaft equipment with segments for the construction of the shaft and using 6 m high segments for
installation allowed to reduce the construction period by about two months. We also report on the
construction results.
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Study on the Heaving Mechanism of Roadbed and Design of Its Measures in Mountain
Tunnels

By Yuzo Okui, OYO Corporation

During tunneling works or after completion of tunnel, a deformation, such as squeezing of side walls or
heaving may occur. This deformation may require replacing of supports during tunneling works or
installation or rebuilding of invert concrete after opening. Recently, heaving in operated tunnels has
become more apparent and measures are being taken. To design measures against such deformations, it is
desirable to understand the properties of the rocks in the ground, generate appropriate models, and
predict deformations that may occur in a tunnel. In this paper, the authors propose a method for predicting
the deformation by considering the swelling depending on confining pressure and decrease in strength
associated with swelling as the properties of rocks that cause squeezing of side wall and heaving and
incorporating them in the elastoplastic finite element analysis.



