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Abstract:
Developing a thermodynamic theory of elastoplastic fracture has 
been difficult, due to irreversible stress-strain relations 
accompanying plastic deformation during fracture. Most current 
theories essentially ignore irreversible deformation, through formal 
mechanisms such as treating the plastic zone as an effective 
extension of crack length in a linear elastic field, or idealizing 
plastic deformation as non-linear elastic behavior. Consequently 
these theories cannot address effects of elastic unloading behind 
moving crack tips in plastically deforming materials. Here an 
elastoplastic fracture theory is developed that incorporates 
irreversibility into its formal structure. Assumptions are that elastic 
behavior inside the plastic yield surface is fully reversible, and that 
surface and plastic dissipation energies during fracture are smooth, 
monotonically increasing functions of maximum past load-point 
displacement and associated current crack length. The theory is 
shown to agree with published data for ductile steel. Applications to 
soil are suggested. 
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