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Excavation of Accretionary Wedge Containing Large Fault Fracture Zones Where
Large Water Inflow Occurred
—The Shin-Meishin Expressway, the Ujitawara Tunnel East Lot—

By Taichi Nomoto, West Nippon Expressway Company Limited

The Ujitawara Tunnel on the Shin-Meishin Expressway is a 2 km-long large two-way tunnel with six
lanes in Ujitawara Town, Tsuzuki County, Kyoto Prefecture. The geology along the tunnel is dominated
by accretionary wedge sediments of the Tamba Belt, with numerous lineaments and nine faults. During
the excavation of the largest of these faults, squeezing and large water inflow occurred and they caused
the collapse of a crown. Numerous studies were conducted, and various measures were implemented to
restore the site. In the eastern section of the fault zones, excavation was performed under a small earth
covering (11 m on the outbound lanes) directly below the river. Here, safety was ensured by the forepiling
method. In this paper, the authors report on the excavation of the accretionary wedge containing multiple
fractured zones, focusing on the deformation of faults that were weaker than expected, and restoration
measures.
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Measures Implemented during Construction of a Deep and Large Pneumatic Caisson
at a Depth of 65 m
—Nagoya City, the Hirokawa Pumping Station—

By Kenji Kobori, Japan Sewage Works Agency

This project involves the construction of the underground portion of the Hirokawa Pumping Station
using a deep (approximately 65 m) and large-scale (52 mlong X 29.5 m wide) pneumatic caisson method.
Because this project involved the construction of a deep pneumatic caisson that had never been
experienced before, measures to reduce the impact on the surrounding area (advance measures) were
considered and implemented in advance. Even during construction, additional measures were considered
and implemented as necessary to deal with issues such as the eccentricity of the caisson relative to the
waterway, which were not initially anticipated. In this paper, the authors report on the prior measures
taken, the impact on the surrounding area during the caisson construction, and other additional measures.
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Analysis of Measures against Heaving in Mountain Tunnels Using Bar Reinforcement

By Kazuma Mochizuki, Japan Railway, Construction, Transport and Technology
Agency

In mountain tunnels, there is a problem of heaving, which causes upheaval of the invert section. One of
the measures against this is to install bar reinforcements. Because there are no indicators to define the
effectiveness of this measure, measures must be implemented sequentially depending on the actual
situation. In this paper, the authors summarize the effects of the measures, focusing on the change in
upheaval rate before and after the measures based on the measurement results of two tunnels in which
bar reinforcement was installed. In addition, to provide an indicator for future measures using bar
reinforcement, the authors focused on the invert shape and compared the rotational moment exerted by
bar reinforcements and the effectiveness of the measures in a structure that is regarded as two beams
divided at the tunnel center and supported by pin joints at the left and right lining footings. Since
measurement results are available from two tunnels only, it is not yet possible to make a quantitative
evaluation. Collecting further measurement data in the future will allow us to evaluate the effect of the bar
reinforcement.



