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The role of disorder

The fiber bundle model
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 Discrete set of parallel fibers

 The same Young modulus E

 Load parallel to fibers

 Perfectly brittle behaviour
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Stochastic failure thresholds

 Equal load redistribution
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 Quasi-static loading

F. Kun, H. A. Carmona, J. S. A. Jr, and H. J. Herrmann, Phys. Rev. Lett. 100, 094301 (2008)
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Intermediate disorder

Macroscopic response Time series of bursts Burst size distribution
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Realization of strong disorder
Fat tailed distribution of the failure thresholds
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Macroscopic response
and size effect



Constitutive equation
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Macroscopic behaviour
Phase boundary
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Size scaling of failure strength
Characteristic system size
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Size scaling of failure strength
Characteristic system size
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Avalanche statistics
in the limit of high disorder



No signs of macroscopic failure

Microscopic dynamics of fracture, λ
Stationary time series

Burst size distribution Scaling
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Acceleration towards failure

Microscopic dynamics of fracture, finite cutoffs

ହ , λ
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Burst size distribution – finite cutoffs
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Burst size distribution – finite cutoffs
଻ λ
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Size dependence of burst distributions
λ

System size has a strong effect on the functional form

Second power law regime
above a characteristic

system size

Small systems: stationarity



System size dependence of catastrophic burst

Macroscopic failure may not be predictable
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