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Faults activation mechanism based on gradient dependent plasticity

Abstract:

Analyzed the strain softening and consequent strain localization behavior for fault based on gradient
dependent plasticity.Regarded fault as continuous geological bodies with thickness.The gradient
dependent plasticity was introduced into the fault model.The theoretical expression of fault band
displacement in direction of fault azimuth was presented, and ‘the equivalent shear stiffness of the
fault band’ was defined.The displacement of fault hanging wall in direction of fault azimuth was
presented and ‘the equivalent shear stiffness of the fault hanging foot wall’ was defined considering
the stress conditions of element body in interface at the lower edge of fault hanging wall.The fault
activation criterion was obtained according to comparing ‘the equivalent shear stiffness of the fault
hanging foot wall’ with ‘the equivalent shear stiffness of the fault band’ .The results show that fault
activation is determined with the factors which not only include the material properties(such as
brittleness, the internal structure size of geo materials in fault), but also include fault hanging foot wall
characteristic parameters(such as shear elastic modulus, Poisson’ s ratio).Besides, fault activation is
determined with the minimum width of the rock mass which include the integral fault.It is found that the
lower internal parameter or ‘the shear equivalent stiffness of fault hanging foot wall’ , and the higher
brittleness of fault geo materials or the minimum width of the rock mass which include the integral fault
lead to increasing the possibility of fault activation.

Keywords: gradient dependent plasticity, fault activation, activation criterion, mechanical analysis,
shear displacement; shear stiffness
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