EMEEBNPICET I VRITABRRIE
(#t) TARPS 2005518 HERBR49)

HBHAEICE T2 ZRALOBERRICNT 5RRHE LV
FRITEO TR EY

AN EXPERIMENTAL AND NUMERICAL STUDY ON THE FAILURE AROUND UNDERGROUND
OPENINGS EXCAVATED IN SEDIMENTARY SOFT ROCKS

TFHEETF RIS IRFH T A H L AP R
Takashi DOI, Mitsuo DAIDOU, Aydan Omeru and Sigeo NAKAMA

The failure was observed in around circular underground openings in soft sedimentary rocks. A series of
laboratory and in-situ tests and numerical analyses were carried out to investigate the causes and mechanism of
failure of the non-supported underground openings. Experiments were concerned with, physical, electrical and
mechanical properties of sedimentary rocks and their water-content migration characteristics as well as the
variations of the same parameters in the boreholes in laboratory tests, which may be indicators for the possible
failure around the boreholes. Numerical studies were concerned with the conventional elasto-plastic stability
analysis and also coupled analyses of water-content migration and stress field. Numerical studies indicated that
yielding of rock mass was not possible if the short-term properties are used. Nevertheless, if the long-term
properties are utilised, the yielding zone may develop at the crown and bottom of the boreholes. Coupled analyses
indicated that rock may fail due to water-loss and the failure may resemble to onionskin-like fracturing. The failure

due to this phenomenon would also be delayed. The delay depends upon the size of the boreholes
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