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Improving Construction Efficiency of Large-Diameter Deep Foundation of Bridge
Using Glory-Hole and Tunnel for Mucking
—The Shin-Tomei Expressway, the Kawachi-gawa Bridge—

By Takuya Harada, Central Nippon Expressway Company Limited

The Kawachi-gawa Bridge (tentative name), located in Yamakita town, Ashigarakami county,
Kanagawa Prefecture, is a steel-concrete composite balanced arch bridge with a length of 771 m
(upstream), which crosses the Kawachi-gawa river of class B and the access road to Lake Tanzawa, a
sightseeing spot, on an unopened section of the Shin-Tomei Expressway between Isehara and Gotemba.
Because of the high degree of technical difficulty and since there are many problems arising from the
structure and the scale of the bridge, we are proceeding with rationalized construction methods using a
number of new structures and techniques in order to achieve early opening of the unopened section. The
P2 and P3 piers are located in a steep mountainous area. The piers comprise large diameter deep
foundation (caisson type) with diameters of 16.0-17.0 m and excavation lengths of 38.0 m, and columns
with heights of 76.0-88.0 m. The piers are one of the largest in Japan and thier construction is critical path
for the project. In this paper authors report on the rationalized construction of the P3 pier using a glory
hole for foundation excavation and a tunnel for mucking.
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Prediction of Ground Characteristic Ahead of Tunnel Face and Measures Against
Deformation Under Large Overburden and Remote Face Assessment Using DX
—The Kanmuriyama-Toge Road No.2 Tunnel, Second Phase—

By Kazuya Miyakoshi, Ministry of Land, Infrastructure, Transport and Tourism

The Kanmuriyama-toge Road No.2 tunnel is a part of the Kanmuriyama-toge Road project which
connects Ibigawa town, Ibi county, Gifu Prefecture to Ikeda town, Imadate county, Fukui Prefecture. First
phase of the project was carried out from January 2014 to August 2017, and the second phase has been
ongoing since November 2017. The altitude of Mt. Kanmuriyama is 1,250 m and the maximum overburden
is 720 m. There was concern about the risk of deformation of the tunnel due to the large earth pressure
acting around the fault. The excavation work at the site was carried out using probing techniques ahead of
tunnel face to determine the characteristics and distribution of the ground. Various measures against
deformation and measurement results which were taken in parts of section where deformation occurred
were sifted through to reflect the subsequent tunnel excavation and to verify the effectiveness. In addition,
we used ICT tools to promote DX in tunnel construction in "rock classification meetings' positioned as
meetings to determine the support pattern by the contractor and contractee.
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Construction of a Road Tunnel by Widening an Abandoned Railroad Tunnel
—The National Route 340, the Oshikado Tunnel—

By Yukitaka Dendo, Iwate Prefecture

The Oshikado Pass on National Route 340 in Iwate Prefecture is a difficult route for transportation due
to having many sharp curves and implementation of road closures caused by avalanches. A plan was made
to widen most of the abandoned Oshikado Tunnel (hereafter referred to as the "existing tunnel") on the JR
Iwaizumi Line, which had been operated from the autumn of 1947 to April 2014, in order to convert it into a
road tunnel. In preliminary survey prior to construction execution, arsenic was detected exceeding the
standard values, so it was judged to require containment measure against all excavated soil. In this paper
we describes outlines: the construction of the junction section of the existing tunnel and the new tunnel,
the treatment of the cavity behind the lining of the existing tunnel, the containment for the soil that
requires special treatment using a bentonite mixture.
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Design and Construction of Long-Distance Pipe-Jacking in Dry Highly Permeable
Sand and Gravel Mixed With Cobble Stones
—Tepco, Pipeline Near the Yamasuge, Sano City—

By Takeshi Fujioka, TEPCO Power Grid, Incorporated

Tokyo Electric Power Grid Co., Inc. is constructing a new 3 km underground power transmission line as
a power supply construction project, starting from the Kuzuu Substation in Yamasuge town, Sano City,
Tochigi Prefecture. Installation of pipeline with an inner diameter of 800 mm using pipe-jacking was
planned, which is applied to a 580 m section under the national route with a relatively heavy vehicle traffic,
the Tobu Railway track and a special rainwater manholes where cut-and-cover method is unsuitable. Since
geological condition along pipeline is a highly permeable cobble-stone-mixed sand and gravel along the
Akiyama River of class A, high-density slurry and crushing cobble stone type excavating machine was
selected. In the design and construction of pipe-jacking, there were many problems to be solved, such as
measures against highly permeable ground and cobble stones with a maximum diameter of 450 mm,
preventing pipe damage due to increased jacking force in long-distance tunneling, stabilizing tail voids in
dry ground, and neighboring tunneling. In this paper we reports on the design, construction plan, and
results of the pipe-jacking project that overcame the above problems.
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The Effects of Spatial Heterogeneity of Ground on Behavior of Mountain Tunnels
During Excavation

By Yasuyuki Okazaki, National Institute of Technology, Matsue College

When numerical analysis is used in tunnel support design of mountain tunnels, it iS common not to
assume that geomechanical properties have spatial heterogeneity. As a result, in some cases, the actual
behavior on-site largely exceeds the analytical prediction. In this study we performed tunnel excavation
analyses up to completion of a mountain tunnel face taking into account the spatial heterogeneity of
geomechanical properties based on random field theory, especially in soft rock ground in order to evaluate
the effects of the spatial heterogeneity of geomechanical properties on behavior of mountain tunnels
during excavation. As a result, variation in geomechanical properties of soft rock ground and degree of
their spatial fluctuation have large effect on displacement around tunnel. In addition, applying statistical
processing to variation in displacement of analysis results was able to quantify the effect of spatial
heterogeneity of geomechanical properties.



