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THREE-DIMENSIONAL NUMERICAL STUDY ON THE BEHAVIOR OF
CONCRETE LINING AND ROCK MASS DURING SHAFT EXCAVATION

Kazuo SAKAI, Masashi KOIKE, Tomoyuki AOKI, Takuya YAMAMOTO,
Daisuke INAGAKI and Masanao YAMASAKI

In the Horonobe URL construction project, two vertical shafts are being excavated by the short-step
method. This differs from NATM in that concrete lining is cast right after the face advance. The
measurement results of the concrete lining and rock mass actually show unique phenomena attributed to
the method. A three-dimensional analysis is carried out for the interpretation of rock/lining behaviors so
as to contribute to a rational design in future. In the analysis, the initial rock stress and the time-dependent
variation of mechanical characteristics of the concrete lining are considered. It well demonstrates actual
behaviors of stress in the concrete lining with complex distribution both in the radial and axial directions.
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