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The influence of the intermediate principal stress on

rock failure behaviour: A numerical study
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4. Conclusions
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In the failure processes of rocks subjected to polyaxial stress con-
ditions, there are two interesting questions: (1) why does the rock
strength increase with an increase in the intermediate principal
stress? and (2) why does the rock strength decrease with an in-
crease in the intermediate principal stress when the intermediate
principal stress reaches a certain value? By using the numerical
modelling system EPCA3D, these two questions have been an-
swered numerically.

It is found that the heterogeneous stress field in a natural rock
specimen during the loading process is one of the reasons that
leads to the intermediate principal stress effect. There are many
factors that can produce such a heterogeneous stress field, the het-
erogeneity of the rock specimen and the friction between the
loading platen and the specimen's ends being the most important.
In this paper, these two different factors have been considered in
the EPCA3D modelling. However, in real situation, the phenome-
non of the 0, effect may be induced by a combination of these fac-
tors, i.e. the overall failure behaviour, as the strength, deformation
and failure process of the rock specimen in a physical experiment
are greatly influenced by the properties of the rock itself and the
boundary conditions.
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