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Based on probabilistic atomistic analysis, the lecture addresses some problems vital for the resilience of
structures made of quasi-brittle materials such as concrete, fiber composites, coarse-grained ceramics,
rocks, sea ice and bone, or any brittle material when used in micro- or nano-scale devices. For brittle as
well as ductile materials, the type of probability distribution of structural strength is size and shape-
independent. Analyzing the random growth of atomistic fracture and the multiscale transition to material
scale, Bazant shows that, on the scale of the representative volume element of material, the probability
distribution of strength is Gaussian, with a grafted remote Weibullian tail. For increasing structure size,
the Weibullian portion gradually spreads into the Gaussian core and, for very large sizes, the distribution
becomes purely Weibullian. Presenting an atomistic derivation of the power law for creep crack growth,
Bazant further shows that a similar change of distribution occurs for structure lifetime. Numerous
experimental results support the theory. One practical consequence is that the safety factors for large
quasibrittle structures, e.g. concrete structures, airframes or ship hulls made of composites, and ceramic
micro-devices, must depend on their size and shape. Another is that the lifetime can be predicted from
tests of size effect on the mean short-time strength and of creep crack growth rate. Finally, BaZzant
outlines an extension to fatigue and points out an interesting mathematical analogy that facilitates
assessment of lifetime of new high-k nano-scale dielectrics.
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Prednaska se koné ve Gtvrtek 11.3.2010 ve velké zasedaci sini (mistnost B 169) v budové Stavebni fakulty CVUT v Praze,
Thakurova 7, Dejvice. VSichni zajemci jsou srde¢né zvani.
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