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It has been common practice to determine the onset of fracture growth and the growth direction by post-processing the solution of the linear

elastostatics problem, at a particular instance in time. For mixed mode loading the available analytically derived criteria that can be used for
determining the onset of crack growth rely on the assumptions of idealized geometry e.g. a single crack subjected to remote loading and that
the kink angle of the infinitesimal crack increment i1s small. Moreover, the growth direction given by a criterion that Is based on an
Instantaneous local crack tip field can only be valid for infinitesimally small crack growth increments. Consequently, the principal (max-
hoop) stress criterion and other similar criteria disregard the changes in the solution that take place as fractures advance over a finite size
propagation. Hence, due to the error committed In time-integration, fractures may no longer follow the most energetically favorable paths

that theoretically could be achieved for a specific discrete problem.

In our approach, we investigate multiple fracture evolution under guasi-

METHOD: Discretisation Using XFEM

static conditions based on the principle of minimum potential energy to
help circumvent the aforementioned difficulties. It is found the converged
fracture path lies in between the fracture paths obtained by each criterion
for coarser meshes. This presents an opportunity to estimate an upper and
lower bound of the true fracture path as well as an error on the crack path.

‘ METHOD: Global Energy Minimisation \
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Differentiation of the stiffness matrix

w.r.t. crack increment direction
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