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ABSTRACT

The Floating Node Method (FNM), first developed for modeling the fracture behavior of
laminate composites, is here combined with a domain-based interaction integral approach for
the generic fracture modelling of quasi-brittle materials from crack nucleation, propagation to
final failure. In this framework, FNM is used to represent the kinematics of cracks, crack tips
and material interfaces in the mesh. The values of stress intensity factor are obtained from the
FNM solution using domain-based interaction integral approach. To demonstrate the
accuracy and effectiveness of the proposed method, four benchmark examples of fracture
mechanics are considered. Predictions obtained with the current numerical framework

compare well against literature/theoretical results.
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1. INTRODUCTION

Fracture is one of the most important failure phenomena of structural components. A reliable
and efficient modeling of the fracture process plays a vital role in the safety assessment of the
structural components. In the last few decades, several methodologies have been proposed for
the robust and accurate modeling of evolving discontinuities in the structural domains. The
Finite Element Method (FEM) has been widely used as a numerical tool for damage and
fracture mechanics problems. However, the modeling of crack evolution process can be
difficult with standard FEM, as such problems require conformal meshes with respect to the
locations of discontinuities. Thus, in FEM, remeshing is required for each step of crack
propagation, which needs to transfer the history variables from the old mesh to the newly
generated one. A more robust framework for the prediction of progressive failure is thus
desirable. In the last two decades, many methods have been proposed in the literature, such as
boundary elements method (Portela et al., 1991), meshfree method (Belytschko et al., 1994;
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