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Abstract. Recently, Goal Oriented Adaptivity (GOA) has been an active research
area because of its advantages in terms of computational cost and accuracy. A widely
used technique to perform a Goal Oriented (GO) analysis consists in solving two Finite
Element (FE) problems: the primal one, which is the actual problem and the dual or
adjoint one, which is an auxiliary problem depending on the Quantity of Interest (QoI)
whose loads are used to extract the QoI.

Traditionally, under the FE framework, the force vector for the dual problem has been
numerically evaluated using the FE discretization without knowing the explicit expressions
of the loads for the dual problem. Our objective in this paper is to obtain the explicit
expression for the extraction loads used in the dual problem for linear QoI in the context
of linear elasticity, that is boundary forces, body loads and initial stresses and strains. In
particular, we will evaluate the explicit loads for the dual problem when the QoI is the
Generalized Stress Intensity Factor (GSIF) that characterizes the singularity in singular
problems. In this case the extraction loads can be represented by a distribution of body
forces and initial strains over a domain around the singularity.

A recovery procedure, which makes use of the explicit expressions of the applied loads
to enforce the local satisfaction of the equilibrium equation for an accurate stress repre-
sentation [2], has been used to obtain accurate estimations and bounds of the error in the
QoI using a ZZ-type error estimator [1] as shown by the numerical tests.
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