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ABSTRACT 
 

This paper presents a mixed Strain/Displacement Finite Element (FE) approach, which has been used for fracture 
computation in strongly coupled blast problems. The main difference with the standard irreducible formulation 
(displacement based formulations) is that the strain field is one of the main FE variables of the formulation, hence, its 
rate of convergence is one order higher than the strain approximation from standard displacement schemes. Since the 
strain (or strain rate) is the main variable to compute damage and fracture of materials, a more accurate computation 
of such a field generates more confident results in practical problems. In addition, low order (or no order) 
approximation of the strain field may produce totally non-physical and mesh dependent results (i.e. irreducible 
formulation with linear or tri-linear elements). An additional benefit of the mixed strain/displacement formulation 
presented below, is that it is stable for P1/P1 (linear tetrahedral) elements, which are very attractive due to its 
computational cost and its relatively cheap pre-processing stage (CAD and mesh generation). 


