
 

Guest Editorial 

The existence of crack-like flaws cannot be precluded in any engineering structure. At the same 
time, the increasing demand for energy and material conservation dictates that structures are 
designed with smaller safety factors. Consequently, accurate quantitative estimates of the flaw 
tolerance of structures are of direct concern for the prevention of fracture in load-bearing 
components of all kinds, ranging from space satellites and aircrafts to bone prosthesis and home 
appliances. 

In order to sustain a reasonable cost for design and maintenance, it is generally accepted that 
computational analysis and simulation must partially replace full scale and laboratory testing. In 
general, numerical methods such as the Boundary Element Method (BEM) and the Finite Element 
Method (FEM) and more recently Meshless methods are used in the fracture analysis of structures, 
because of the complex shape and continuously changing path of the growing cracks. 

This special issue of Key Engineering Materials presents nine papers that cover different aspects of 
the current areas of research in Fracture Mechanics using innovative and new computational 
approaches based on the BEM and meshless methods. A number of topics are addressed, such us 
dynamic and viscolastic fracture problems, crack surface contact, fatigue and cohesive crack 
propagation, and the analysis of cracks in composite and anisotropic bodies. There are also 
presented innovative formulations for fracture problems, such us Symmetric Galerkin formulations 
and a Local Boundary Integral Equation for the BEM and a variational element-free technique.. 

The editors would like to thank the contributors of papers, the reviewers and the Key Engineering 
Materials journal for helping put together this special issue.  
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