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COM PL ETE STRESS-STRA IN BEHAVIOR
FOR SHEAR FAIL URE OF ROCKS

Zhou Guolin
(Depantment of Civil Engineering, TheU niversity of Hong Kong, Hong Kong, China)

The investigation of complete stress-strain behavior and compressive failure behavior of
some Hong Kong rocks are carried out A large number of tests have been conducted to study the
deformation and failure features of rocks Some interesting test results have been obtained These results
show that localized deformation and failure strongly affect the deformation and failure process of the
gecimens just prior to the peak stress and in the post-peak stage

The two types of failuremodes, namely exfoliation and shear failure have been investigated in detail
For the exfoliation failuremode, an expermentmethod has been proposed to observe the exfoliating process
A proposed model has been used to explain the influence of exfoliation on the gross stress-strain curve It is
found that the exfoliation during loading may be one of the reasons that a granite specimen exhibitsClass Il
behavior. The influences of machine stiffness control modes, end oconstraints, loading rate and confining
pressureon the test results have been discussed and investigated A new classification method of rock failure
has been proposed

Secial attention has been devoted to the investigation of the localized deformation and failure process of
intact rock in the shear failuremode A test method isproposed to detect the process It isfound that the
deformation of rock material may be divided into three stages namely uniform stage, pre-peak bifurcation
stage and post-peak bifurcation stage This phenomenon has been explained by a proposed qualitative
analysis

It isfurther found that this localized processw ill significantly influence the shape of stress-strain curves,
that is, the localized deformation isoneof reasons that rock digplays the effect of length to diameter ratio A
oconstitutivemodel isproposed to simulate the localized deformation and failure process It can simulate the
strain oftening, strain localization, effect of length to diameter (L /) ratio, unloading-reloading respons,
and elasticmodulus degradation, etc Based on themodel, anenv strength criterion expressed by the relative
shear digplacanent isproposed T hiscriterion captures the complex featuresof peak strength of rock such as
the size effect
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