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Fig.l Failure mode of uni-axial specimen
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MULTI-POTENTIAL DISCONTINUOUS BIFURCATION MODEL FOR
LOCALIZATION OF JOINTED ROCKS "

Liv Yuangao  Zhou Weivuan  Chen Xin Zhao Jidong  Yang (Qiang
( Deportment of Hydmdic Enginesring, Teinghun Undversity, Heifng 100084, Ching)

Abstract In the framework of mmlti-potential elasto-plastic theory, a disconfinuous bifurcation mode to
analyze damage localization of jointed rocks is presented in this paper. Three potential functions are adopted
to sitmulate the complicated nature of jointed rocks in this model. Classical loealization analysis is paformed
with the tangent stiffness tensor, thus the condition for weak discontinuons bifurcation is devived. Due to the
dependence of the localiz ation tensor on the direction of localization bands, a numerical method is fornmlated to
determine this direction by minimize determinant of the localization tensor. Afterwards, the analyvsis prooess is
coded in FEM to simulate the localization of jointed rocks. Finally, failures of several specimens under tension
or compression are studied by using this model. The obtained results demonstrate the potential application of
this model.

Howener, two problems still nesd to be resclvexd in this model. First, the potential functions used in this
model are traditionally chosen as Rankine or Mohr-Conlomb erviteria, but it remains unknown whether there are
much better ones or maybe a unisversal one for jointed rocks. Second, classical localization analysis considers
only weak discontinuons bands in solids, while actually, recent studies have shown that weak discontinuous
hands in solids usually evolved into nmch narrower ones, strong discontinuous bands. The esolution from weak

bands to strang bands as well as the condition for strong ones in jointed rocks is still under stady
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