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Trenchless Tunneling of a Grade-separated Intersection Structure with a Special
Cross Section under Railroad Tracks Close to the Top of a Sewer Tunnel
—The Overroad Bridge on the Shioimachi Makiyamakaigan Route between
Hamakokura and Kurosaki—

By Nobuhiko Yamada, Tekken Corporation

Kitakyushu City in Fukuoka Prefecture is constructing the Shioimachi Makiyamakaigan Route, an
urban planning road, to build a wide-area road network. JR Kyushu contracted to design and construct a
grade-separated intersection with the JR Kagoshima Freight Line. The site was located close to an
existing sewer tunnel, making it difficult to construct a standard square box culvert. The JES method,
which combines small cross-section elements with a trenchless technique was adopted as the construction
method. In addition to changing the cross-sectional shape of the structure, the plan for the shaft to be
constructed next to the railway tracks was reviewed to solve the problem. In this paper, the authors
report on the construction plan and results, including a study about building the intersection with a special
cross-sectional shape under the railroad tracks, and a prediction of the proximity impact on the existing
sewer tunnel.
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Various Initiatives Aimed to Improve Safety and Productivity of Working at a Face
—The National Route 212, the Sanko-Honyabakei Road, the Atoda Tunnel East Lot—

By Kentaro Turuta, Ministry of Land, Infrastructure, Transport and Tourism

The goal of this project is to construct the Nakatsu-Hita Road, a regional high-standard road, connecting
Nakatsu City and Hita City in Oita Prefecture, and form a circular network connecting Fukuoka City,
Kitakyushu City, Oita City, and other cities by connecting it to the Oita Expressway and Higashi-Kyushu
Expressway. The construction site is located in Honyabakei-machi, Nakatsu City, Oita Prefecture. It is the
east lot (Oita No.212 Atoda tunnel east lot) of the 2,355 m long tunnel between the Ao no Domon and
Rakanji Interchange and the Honyabakei Interchange on the Nakatsu-Hita Road, which is divided into two
lots, east and west. In this paper, the authors report on the initiatives implemented in tunneling works of
the Atoda Tunnel (east lot) to improve the safety and productivity of mountain tunneling, including “the
establishment of work procedures that allow tunnel excavation to be performed at a distance of 1 m from
the face” and “the shortening of the tunnel excavation process”.
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Parallel Muddy Soil Pressure Balanced Shield Tunneling for Single-track Railway
Passing Directly under Several Buildings Including High-rise Commercial Facilities
—Kita-osaka Kyuko Line Extension Project—

By Kentaro Hata, Kita-osaka Kyuko Railway Co., Ltd.

This railway extension project was planned more than 50 years ago. The surrounding land use and
other factors have changed significantly since that time, and urban development has been promoted. In
particular, the construction of many buildings, including high-rise commercial facilities, along the planned
railway line from the intermediate shaft to the arrival section made it necessary to strictly control the
pressure at a face and grout injection pressure during shield tunneling. Therefore, strict construction
management was implemented by understanding how pressure at a face and grout injection pressure
affect the behavior of the surrounding ground and adjacent buildings through trial construction and real-
time monitoring of the buildings. In addition to the influence prospect, instruments were placed for
monitoring, and feedback was provided to the shield tunneling management. As a result, shield tunneling
could be completed without affecting the buildings.
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Experimental Study on Mechanical Behavior of Shield Tunnels with Steel Corroded by
Salt Damage

By Kaho Kinosita, Railway Technical Research Institute

In recent years, RC segments of shield tunnels located in waterfront areas or near tidal rivers have
experienced salt damage. In order to properly maintain and manage shield tunnels in salt-affected
environments in the future, it is necessary to understand the deterioration caused by salt damage and the
effect of the deterioration on mechanical behavior and to take appropriate measures. In this study, the
authors conducted accelerated corrosion tests to understand the penetration of chloride ions near joints
and the characteristics of steel corrosion and evaluated the effects of the corrosion on the mechanical
behavior of the entire lining system through load testing of the lining model.



