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Research on the Influence of Rock Plasticity on Fracture
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Abstract: In order to analyze the impact of rock plasticity on crack closure during production, an
elastic-plastic crack closure model was established using the Drucker Prager yield criterion based on
the Herz contact model. The effects of different in-situ stresses and rock plasticity parameters on the
crack closure behavior were analyzed. The results indicate that the elastic modulus, hardening pa-
rameters, and cohesion are key factors affecting the plastic crack closure. The greater the cohe-
sion, the greater the initial yield stress. The larger the ratio of hardening parameters to the elastic
modulus is the greater the subsequent yield stress, and the weaker the plastic effect of crack clo-
sure. In addition, the in-situ stress also has a significant impact on crack closure. The higher the
normal stress in the normal direction of the crack surface, the higher the plastic effect coefficient
of crack closure.
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Fig. 1 Geometric morphology of acid corrosion cracks
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Fig. 2 Contact model of crack
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Fig. 5 Relationship between Aa,/Aa, and normal stress
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Fig. 6 Variation of crack opening along

the entire crack ( Case—3)
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Fig. 7 Relationship between Aa,/Aa, and Young’ s modulus
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