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ABSTRACT

Nowadays the Finite Element method is a powerful technique to solve
partial differential equations. In this method the domain of the problem is
divided in to smaller subdomains with simple geometries which is refered
to as finite elements mesh. Some problems, especially when considered in a
Lagrangian frame, require several re-meshings to retain an acceptable
accuracy. Since this can be a very costly process, the so called meshless or
Finite Point method have attracted several researcher from computational
structural and mechanics desciplines. In these rapidly growing methods, the
domain of interest is discretized by only a finite number of points or

particles without a need to connectivity matrices.

The SPH method is one of the first finite points methods. This method is
based on reproducing a function by using itself and a kernel function which
might be considered as a weighting function. Doing so, the differential
equation can be transfered into an integral equation. Furthermore, this
technique is also used for interpolation to result in interpolation functions
similar to the shape functions in the finite element method. However, the
SPH method suffers from lack of accuracy especially near the boundaries
where part of the reproducing kernel supports false outside of the domain
of interest. To solved this problem, several correction methods has recently
developed to alleviate this problems as well as the problems of integration,
tensile stability etc. The SPH together with these corrections is usually
referred to as CSPH in the literature. The CSPH method is the main subject
of this thesis. To investigate the method, a finite point code with a linear
function reproducing correction for two-dimensional elasticity problems
has been developed. By solving a few examples, the accuracy of the
method is demonstrated via comparison with the analytical as well as finite
element solution. To alleviate the problem of boundary conditions, a
remedy based on the penalty method is implemented. To further improve
the accuracy a correction for integration is also employed.
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