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function [node,element] = meshRectangularRegion(ptl, pt2, pt3, pt4,
nnx,nny,elemType)
numx = nnx-1;
numy = nny-1,
switch elemType
case 'PARTICLE'
node=square_node_array(ptl,pt2,pt3,pt4,nnx,nny);
inc_u=1;
inc_v=nnx;
node_pattern=[ 1 2 nnx+2 nnx+1];
[element]=make_elem(node_pattern,numx,numy,inc_u,inc_v);
case 'Q4'
node=square_node_array(ptl,pt2,pt3,pt4,nnx,nny);
inc_u=1;
inc_v=nnx;
node_pattern=[ 1 2 nnx+2 nnx+1];
[element]=make_elem(node_pattern,numx,numy,inc_u,inc_v);
case 'Q9
node=square_node_array(ptl,pt2,pt3,pt4,nnx,nny);
inc_u=2;
inc_v=2*nnx;
node_pattern=[ 1 3 2*nnx+3 2*nnx+1 2 nnx+3 2*nnx+2 nnx+1 nnx+2 |;
[element]=make_elem(node_pattern,numx,numy,inc_u,inc_v);
case 'T3'
node=square_node_array(ptl,pt2,pt3,pt4,nnx,nny);
node_patternl=[ 1 2 nnx+1];
node_pattern2=[ 2 nnx+2 nnx+1];
inc_u=1;
inc_v=nnx;
element=[make_elem(node_patternl,numx,numy,inc_u,inc_v);
make_elem(node_pattern2,numx,numy,inc_u,inc_v)J;
otherwise
error(‘"For now, only PARTICLE, Q4, Q9 and T3 are supported by the mesh
generator');
end
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% Each split node is enriched by ONE function, H(x)

% Each tip node is enriched by FOUR functions, F_i(x)

% then, the total dofs is :

% total dof = numnode*nsd + numsplitnode*1*nsd + numstipnode*4*nsd
% here, two dimension, nsd =2

total_unknown = numnode*2 + size(split_nodes,1)*1*2 + size(tip_nodes,1)*4*2;
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ABSTRACT

Extended finite element method (X-FEM) and its application in solid
mechanics
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Behnam Parsa

The modeling of a discontinuous field with a standard finite
element approximation presents unique challenges. The construction of
an approximating space which is discontinuous across a given line or
surface places strict restrictions on the finite element mesh. The
simulation of an evolution of the discontinuity is in turn burdened by
the requirement to remesh at each stage of the calculation. This work
approaches the problem by locally enriching the standard element-based
approximation with discontinuous functions. The enriched basis is
formed from a union of the set of nodal shape functions with a set of
products of nodal shape functions and enrichment functions. The
exXtended Finite Element Method (X-FEM) is used to simulate the crack
growth without remeshing. In X-FEM, the standard FE approximation
domain is enriched with special functions to help capture the
challenging features of a problem. Enrichment functions may be
discontinuous (to model discontinuities in the field), their derivatives
can be discontinuous (to model kinks in the field), or they can be chosen
to incorporate a known characteristic of the solution (such as the square
root singularity of linear elastic fracture mechanics). Applications to
linear elastic fracture mechanics (LEFM), single static crack as well as
crack growth are presented and demonstrated with several numerical
examples.

Shahrood University of Technology
Department of Civil Engineering

EXTENDED FINITE ELEMENT IVIETHOD (X-FEM) AND ITS
APPLICATION IN SOLID MECHANICS
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