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Abstract
To be regarded as being faithful to reality, simulations of discrete cracking events in
composites must be able to relate the stochastic variability of the material to scatter in its
engineering properties, e.g., strength and fatigue life. Material variability arises in the
positioning of fibers within tows or plies, as well as in the positions and shapes of tows or
plies considered as homogenized entities. In recent years, new, rich sources of 3D data
on material variability have inspired the generation of stochastic virtual specimens, which
are calibrated by measured statistics. Calibrated virtual specimens are being generated at
the fiber scale, e.g., bundles of 103 fibers; the tow scale, e.g., 10 – 102 tows in a textile
unit cell; and the sub-component scale, e.g., 104 – 106 tow segments in an integrally
woven structure [1]. Simultaneously, new formulations of fracture simulations are being
sought that can deal with stochastic, multiple interacting crack systems within stochastic
virtual specimens. Challenges include assuring that the physics of crack initiation,
bifurcation, and coalescence is correctly represented [2] while dealing with large
ensembles of virtual specimens, e.g., 103 – 104 instantiations, that are each very large,
e.g., containing by 108 – 109 degrees of freedom.
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