The second Construction Excellence Prize-winning Work
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Tokyo Outer Ring Road Keisei Sugano Underpass Construction
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Location / Ichikawa City, Chiba Prefecture

Owner / Ministry of Land, Infrastructure, Transport
and Tourism, Kanto Regional Development Bureau,
Shuto National Highway Office
East Nippon Expressway Co., Ltd. ,Kanto Regional
Head Office, Chiba Construction Office
Keisei Electric Railway Co., Ltd.

Designer / Keisei Electric Railway Co., Ltd.

Contractor / Joint Venrture of Shimizu Corporation,Keisei
Construction, Inc. and Tokyu Construction Co.,Ltd.

Partners / Uemura Engineering Co., Ltd.
Front Construction Co.,Ltd., Tokyo
Japan Foundation Engineering Co.,Ltd.

Construction Start Date / June 9, 2010

Completion Date / March 31, 2018
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Project Overview

The Tokyo Outer Ring Road is a main road connecting areas within a radius of

about 15 km from central Tokyo, and is about 85 km long. It is part of a network
consisting of three ring roads and nine radial roads, and is expected to play an
important role in easing traffic congestion by interconnecting radial roads and
reducing the traffic flowing into central Tokyo.
The extended Chiba section of about 15.5 km running from Misato City in
Saitama Prefecture to Koya, Ichikawa City in Chiba Prefecture opened in 2018.
This project will construct an intersection with the Keisei Main Line in the Chiba
section, using the R&C method, which is a non-open cutting method, to minimize
the impacts on the railway line and surrounding environment.
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Entire longitudinal section view
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The Keisei-Sugano underpass construction project involved building a two-
level, four-span underground road structure in the Chiba section of the Tokyo
Outer Ring Road underneath Sugano Station on the Keisei Main Line, where
the expressway and the railway intersect. The Tokyo Outer Ring Road was
built to play a major role in reducing traffic congestion in the capital region by
connecting between the main radial roads that spread out from central Tokyo
to reduce traffic volumes in the city center and also to let the bypassing traffic
flow around the city.

In executing this project, the contractors were required to not only ensure
that the normal operations of the Keisei Main Line — a crucial high-capacity
railway that is used by vast numbers of workers and students traveling back
and forth between Tokyo Metropolis and Chiba Prefecture and also provides
airport access to travelers in the Greater Tokyo Area — would not be disrupted
but also to minimize the impact of the project on existing railway facilities.
To meet these objectives, the contractors adopted the R&C method, which is
a non-open-cut railroad-underpass construction technique used successfully
in previous projects to construct large-cross-section structures, to build a box
structure with a height of 18.4 m (equivalent to a six-story building), width
of 43.8 m, and earth covering of approx. 4.6 m and having the world’s largest
cross-section for this type of structure.

In the excavation for box structure towing, the equipment operators
established a work cycle using the first double-bladed box roof, while
conducting careful manual works, thereby minimizing the effect of the project
on railway operations. Since highly complex vectors of stress were expected
to act on the box structure due to the thrust of the jacks and the subgrade
reaction, moreover, the contractors set and managed allowances for each work
stage by preliminarily performing 3-D FEM analysis of the distribution of the
forces of the jacks to examine the relationship between the intensity of the stress
on the box structure and the amount of internal relative subgrade displacement
For this purpose, they installed strain gauges at 265 points on the box structure
to manage and execute the work based on real-time data such as the stress
intensity and the relative subgrade displacement. Meanwhile, the contractors
used a total of 135 jacks which were divided into 13 different hydraulic groups
and centrally controlled from a PC, which enhanced positional stabilization
and stress control on the box structure and helped improve the quality of the
constructed box structure.

As this project was an exemplary case in which advanced construction
techniques were skillfully executed in a highly challenging environment with
multiple adjacent structures, the need for which has been increasing in urban
areas, it is deemed as a well-deserved recipient of the Construction Excellence
Prize of the Japan Federation of Construction Contractors (JECC) Award.
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