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Figure 1 Evolution of control-response variables (Catastrophic
rupture or Gradual failure).
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Figure 2 Experimental results of Uniaxial compression tests. (a) A
typical force-displacement curve for catastrophic rupture; (b) stress
vs strain curve for gradual failure.
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Figure 3 Initial Weibull distribution of shear strength and the
counts of damaged elements (the area under corresponding curves) in
a plane stress case [23,72]. (a) Mean field theory, the area between
the Weibull distribution and the vertical dashed line is the total of
damaged elements (shaded); (b) the counts for different steps.
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Figure 4 Localization evolution and rupture prediction [21,22]. (a)

Spatio-temporal pattern of strain fluctuation; (b) the predicted results
based on the local mean-field and global mean-field approximation.
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Catastrophic rupture of brittle solids is very significant in, such as earthquakes, landslides, pillar failures, the
movement of underground works and instability of structure. However, there is still a limited understanding of the
triggering mechanism in natural catastrophic ruptures and their prediction. The principal purpose of this paper is to
present a comprehensive demonstration on four key points, i.e., mechanism of catastrophic rupture, effects of
heterogeneity, localization and physical precursors. Based on the analysis of the progress on them, we propose the
current difficulties and potential strategies in research of damage nonlinear evolution, localization and catastrophic
precursors.
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