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Preliminary research on numerical simulation of viscoelasticity of
rock based on Discretized Virtual Internal Bonds

ZHAO Bing', HE Wangyang®, WANG Yujie’, LIU Zhiyuan', ZHANG Zhennan’
(1.SINOPEC Northwest Branch, 466 Changchun Road South, 830011, Urumgqi, China; 2.School of

Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai, 200240)
Absract: To extend the discretized virtual internal bond (DVIB) to viscoelastic materials, a viscous
bond is introduced into the original DVIB, paralleling to the original hyperelastic bond. Through the
coupled hyperelastic and viscous bonds, the micro viscosity mechanism can be accounted. The preliminary
researches on the numerical simulation of the rock viscoelasticity are conducted by this method. It suggests
that this method can represent the typical three-stage-feature of creep, the elastic delay, rate-dependency
of rock strength and creep fracturing process. The further simulation suggests that the viscosity has
significant impact on the dynamic fracture initiation, propagation and branching. It delays the fracture
growth and weakens the fracture branching. A new and feasible approach to viscoelasticity simulation is
presented in this paper.
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