Observations of Opening, Mixed, and
November 7, 2024 Sliding Modes in Rock Fracture

ABSTRACT: Rock fracture is of importance because of the many
geoengineering processes (e.g. enhanced geothermal energy, mineral
carbon storage, waste isolation) associated with promoting or preventing
fracture. The fracture mode most often studied is one of opening crack
displacement using a specimen loaded by uniaxial tension, flexure, or
cavity expansion. It is observed that a tensile fracture (KI > 0) does not
initiate instantanecously at a particular value of load; rather a localized
zone of microcracking, detected by acoustic emission, develops prior to
crack propagation. Further, high-resolution measurements of surface
displacements using speckle methods provide details of the near-tip
region in terms of length and opening displacement. Discrete element
modeling gives insight into the fracture process.

Another fracture mode of great interest involves tangential crack
displacement, although generating shear fracture (KII # 0) under ambient
conditions (low mean stress) has proved to be difficult. Theoretically,
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A feature missing in many shear fracture experiments is a closed or
Seminar Details closing crack, KI < 0, which can be produced in confined-compression
testing. Several researchers have shown that part of the post-peak
response of a specimen loaded under confined compression (with
sufficient mean stress) is characterized by propagation of a shear
fracture. To quantify mode II crack propagation, plane-strain
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mechanics show that the mechanical response is consistent with mode II
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