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Research on scaling laws of damage in materials and structures has absorbed the attention
of the Fracture Mechanics community since the inception of the field itself. The attractiveness of
such relationships resides in their simplicity and predictive power, which would allow a more
cost-effective design of structures. Building on early works in dimensional analysis by
Buckingham [1], several results have been derived for metals and concrete [2]. Despite the
considerable effort spent, Fiber Reinforced Polymer Composites (FRPCs) have proved
themselves elusive to such simple analytical description and have even shown to possess
counterintuitive thermo-mechanical behaviors, such as the thin-ply effect [3] in the context of
transverse crack onset. At the microscopic level, the first appearance of transverse cracks is
defined by the growth of fiber-matrix interface cracks (or debonds). Characterization of this
damage mechanism has been focused on the evaluation of the Energy Release Rate (ERR) under
different local and global configurations. Different expressions of a reference ERR have been
proposed over the years since the publication of the first analytical solution by Toya [4], but the
topic of scaling laws has been left largely unexplored. The aim of this work is to bridge this gap
and, if not provide an exhaustive treatment, at least propose a framework to analyze the issue.
First, a critical review of the reference ERRs suggested in the literature is proposed. Then, Mode
I and Mode II ERRs evaluated for different microstructural arrangements are compared to known
analytical results from Linear Elastic Fracture Mechanics (LEFM). From this comparison, the
role of size, shape and curvature of the debond is discussed and an interpolation-based analytical
formulation is presented. Finally, the expected size of debonds under different microstructural
constraints is evaluated by means of this analytical expression and the results compared with the
available microscopic observations [5].
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