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Evolution Induced Catastrophe n M ater al Failure and Its Forecast
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Abstract: In order ©o study failure of disordered materials, ensamble evolution of nonlinear chain model was examined In a clus
ter load-sharing model, which reflects the interaction betveen broken clusters, the danage ewolutions © failure can be triggered
by some delicate microdanage pattern and then can not be detemined according to initial damage fractions under prescribed load
This phenamenon is referred © as ewolution induced catastrophe (EIC). S, macrosoopically, there is a transitional region,
where globally stable (GS) mode and ewolution induced catastrophe (EIC) modes coexist Sample-gecific behavior, namely e-
wolutions are different from sample o sample under the same macroscopic conditions, isobserved This originates from a trans
scales ensitivity linking me-scopic and macroscopic phenamena  Then there is a sensitive zone in the vicinity of the boundary
betveen GS and EIC regions, where a slight stochastic incranent in danage can trigger a radical transition frim GS o EIC A
strong fluctuation in stress distribution different fram that of GSmodesmay be asamed as a precursor of ewolution induced catas
trophe (EIC).
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