
 

 

Congress on Numerical Methods in Engineering CMN2017 

Valencia, 3-5 July, 2017 

 

Interpolating meshless methods in biomechanics: trends and applications 

J.Belinha*,†, L.M.J.S.Dinis† and R.M.Natal Jorge† 

*
 Institute of Mechanical Engineering and Industrial Management 

Rua Dr.Roberto Frias, S/N, 4200-465-Porto 

e-mail: jbelinha@fe.up.pt, web page: http://www.inegi.pt 

 
† Faculty of Engineering of the University of Porto 

Rua Dr.Roberto Frias, S/N, 4200-465-Porto  

e-mail: ldinis@fe.up.pt , rnatal@fe.up.pt - Web page: http://www.fe.up.pt 

 

 

 

ABSTRACT 

The most attracting feature of meshless methods is their unique capability to discretize the problem 

domain with an unstructured nodal distribution. This meshing advantage allows to obtain directly the 

discretized solid from the available medical images, becoming a true asset in computational 

biomechanics. Generally, the structural computational simulation of a biomechanical problem requires 

a discretization technique to obtain the variable fields under study. As expected, the solution of the 

analysis strongly depends on the selected numerical methodology. 

In the literature [1], it is possible to find numerous discrete meshless techniques capable to analyse and 

simulate computationally biomechanical problems. Nevertheless, the several numerical approaches 

described in the literature are fundamentally very dissimilar, leading to distinct numerical 

performances. Consequently, the computational mechanics research community continuously seeks 

the best numerical approach to reproduce and simulate in-silico biological phenomena. 

In this work, radial point interpolation meshless methods are used to analyse nonlinear biomechanical 

problems, assuming for instances: the transient behaviour of bone tissue; the elastoplastic behaviour of 

biological tissues and the structural response of implants. The meshless results are compared with the 

finite element methods solution, allowing to understand the efficiency and accuracy of meshless 

methods. 
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