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A Case Study of Parent—child Shield Method Used for Construction of Higashi Hiroshima
Saijo Stormwater Detention Sewer Trunk Line No. 1
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Summary  This project involves driving a tunnel with a shield-type tunnel boring machine having two segmental lining outside
diameters. While driving a tunnel under former National Highway Route 375 and municipal road Machida—Yoshiyuki Line, both of
which are heavy-traffic arterial roads in the city of Higashi Hiroshima, the TBM switched its segmental lining outside diameter from
4,550 mm to 2,550 mm.

The shield tunneling method in which a smaller-diameter shield is launched from a larger-diameter shield is referred to as the
parent—child shield method. This method is often used for projects that impose restrictions such as the necessity of reducing cost and
driving a tunnel in close proximity to existing underground structures because they are the very reasons why the method was
developed in the first place. The Higashi Hiroshima Saijo stormwater detention sewer construction project, too, was such a project.
The tunnel section driven with the parent shield posed various challenges such as extreme changes in geological conditions and
adverse site conditions requiring various creative approaches, but the tunneling work was completed thanks to the construction team
members' careful attention to the peculiarity of the special shield tunneling method.

The parent—child shield method used in this project was a rare case even in Japan because the ratio between the outside
diameters of the parent and child shields was large.

This paper reports on the special nature of the parent—child shield method and the project completed by using that method.

Key Words : Parent—child shield method, Lining diameter changeover, Outside diameter ratio
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