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MESH FREE MODELING OF THE CURVED BEAM 
STRUCTURES 

 
KOZULIC, V.; GOTOVAC, B. & SESARTIC, R.  

 
Abstract: This paper presents a numerical model for linear static analysis of the arch 
structures which is based on a mesh free method. The concept of the mesh free 
method is in establishing a system of algebraic equations for the whole problem 
domain without traditional discretization into finite elements. In this work, the 
collocation method is used to develop the numerical model by using Fupn(x) basis 
functions. 
Here, the procedure for direct solving the system of three differential equations is 
presented. Because this system of equations arises from the complete formulation of 
equilibrium conditions of the curved beam, numerical solution includes the coupled 
influences of bending, shear and axial forces. By this formulation, negative influences 
of the shear and membrane locking effects are completely eliminated. The presented 
numerical model is illustrated by examples of the arch structures with constant 
curvature for various cases of loading and boundary conditions. 
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