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ABSTRACT 

Residual stresses are ubiquitous and generally have varied and complex origins. Due to the 
former, it is crucial to characterize them; due to the latter, it is not easy to characterize them. Unlike 
existing theoretical works concerning residual stresses, which are often predicated on a given 
constitutive response, we wish to develop a framework to characterize general residual stresses 
in arbitrary solid bodies without regard to their physical origins or material properties. Toward that 
objective, we develop a family of residual stress bases such that the elements of each member 
of this family can be linearly combined to represent any square-integrable residual stress field. 
This is done by posing an optimization problem whose objective function is a suitable quadratic 
functional of the stress-gradient, leading us to an eigenvalue problem whose solutions are the 
sought bases. We demonstrate three applications of these bases: (a) interpolation, (b) fitting, and 
(c) representation of arbitrary residual stresses. The fact that we have a family of bases provides 
us with great leeway in their choice, depending on the problem at hand. Toward the end of the 
talk, I discuss two applications of these bases that I intend to pursue as future work: improving 
experimental estimations of residual stresses and designing residually-stressed materials with 
desired constitutive response.  
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