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EFFECTS OF THE RING-CUT EXCAVATION METHOD ON THE RESTRAINT
OF THE GROUND SETTLEMENTS AHEAD OF A TUNNEL FACE

Masayasu HISATAKE, Shiro OHNO, Tatsuaki KATAYAMA,
Yukihiro OHMAE and Keisuke SUZUKI

Centrifugal model tests and three-dimensional elastoplastic finite element analyses are conducted to
clarify the effects of the ring-cut excavation method on the restraint of the ground settlements ahead of a
tunnel face. Model tunnels are excavated under a centrifugal loading state by a robot, which is controlled by
computer programs. The settlements measured in the ground ahead of the face are compared between two
methods as the full-face excavation method and the ring-cut excavation method. The quantitative effects of
the ring-cut excavation method are made clear by comparing the settlements between the two grounds with
different strength. Three dimensional elastoplastic finite element analysisi is performed for the
experiments, and a settlement-decreasing-effect of the core, which is produced by the ring-cut excavation

method, is examined.
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