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An Investigation on the Characteristics of Local Factors of Safety of
Rock Failure and Their Dependency on the Stress Paths

Youn-Kyou Lee*

Abstract The factor of safety (FOS) is commonly used as an index to quantitatively state the degree of safety of
various rock structures. Therefore it is important to understand the definition and characteristics of the adopted
FOS because the calculated FOS may be different according to the definition of FOS even if it is estimated under
the same stress condition. In this study, four local factors of safety based on maximum shear stress, maximum
shear strength, stress invariants, and maximum principal stress were defined using the Mohr-Coulomb and Hoek-Brown
failure criteria. Then, the variation characteristics of each FOS along five stress paths were investigated. It is shown
that the local FOS based on the shear strength, which is widely used in the stability analysis of rock structures,
results in a higher FOS value than those based on the maximum principal stress and the stress invariants. This
result implies that the local FOS based on the maximum shear stress or the stress invariants is more necessary
than the local FOS based on the shear strength when the conservative rock mechanics design is required. In addition,
it is shown that the maximum principal stresses at failure may reveal a large difference depending on the stress path.
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