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Abstract

A non-local state-based peridynamic method (PD) is employed to simulate the initiation and propagation
of the hydraulic fracturing. This study presents a novel 3D simulation of the hydraulic fracturing initiation
and propagation in a heterogeneous geological medium by a linear-viscoelastic PD model. The interaction
between induced fractures and a pre-existing fracture, as well as the influence of the angle of approach
and differential horizontal stress on the fracture propagation behavior was investigated through the
simulation. In the lower approach angles and differential horizontal stress, the pre-exiting fracture was
dilated by the hydraulic fracture; in higher approach angles with higher differential horizontal stress, the
hydraulic fracture crossed the pre-existing fracture. The accuracy of the 3D model was validated by
experimental hydraulic fracturing data published based on the laboratory tests. Finally, the influences of
the three different injection rates on fracture initiation and propagation, induced fracture surface and shear
dilation were investigated. The simulation showed that the maximum dilatation and fractured zone
occurred at the injection rate of 0.61 m¥min. The 0.61 m*/min injection rate caused the highest complete
damage (0.9-1) with 5.24 % of the total number of atoms. As a result, the peridynamic approach presents

promising results in predicting fracture propagation and damage area.
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