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Two Important Scientific Problems in Engineering Structures
—DPDistributed Damages and Scale Effect

Bai Yi-long
(South China Univ. of Tech., Guangzhou 510640, China; State Key L aboratory of

Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract : The failure of engineering structures begins at the lower levels of material microstructuresfrom
micro-void or micro-crack to macro-crack, and then to the total structural failure. Therefore distributed
damages and scale effects are very important in engineering structural failures.” Statistical meso damage
mechanics” , an effective method in dealing with distributed damages, is introduced in this paper. The
development of the distributed damages and the scale eff ects of the damage induced by stress waves are
also discussed. There are two Deborah numbers and the key to the scale effects in the problems is the
coupling between the scales.
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