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clc;
close all;

% materials
= 30e6; poisson = 0.30; thickness = 1;

gal

$ matrix D
D )*[1 poisson

Si ce it|is
co ectijities
w itte e
MATLAR . T ¢

will ee te

function

axis equal
hold off
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stiff]

for e
num] ementNodes
numkEDOF = numNope'PerE lemer]t;
elementDof=zeros (L, numkEDOF) ;
for i = 1l:numNodePerElement

elementDof (2*i-1)=2*elementNodes (e, i) -1;
elementDof (2*1)=2*elementNodes (e, i) ;
end

% B matrix
1 = nodeCoordinates (elementNodes (e, 1),1);
yl nodeCoordinates (elementNodes (e, 1),2);
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fung( ents...

brNodes, GDof)
% ts in tabular form
dis
JjJj=i t
f=0337 2:GDof)'; displacements (2:2:GDof) '];
fprintf ("N X Uuy\n')
fp I' - h I} la A _ -

O ce
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E = 30e6; pois 0.30; thickness = 1;

% matrix D for plane sfress
D=E/ (1-poisson”2)*[1 poisson 0;poisson 1 0;0 0 (l-poisson)/2];

o°

preprocessing
% numberElements: number of elements
numberElements = 2;
% numberNodes: number of nodes
numberNodes = 6;
% coordinates and connectivities
elementNodes=[1 2 5 4; 2 3 6 5];
nodeCoordinates=[0, 0; 15, 0; 20 0, 0 10, 15 10; 20 101;
( Cc ’ 1'4'1'_');
% GDof: global number of degrees of freedom
GDof = 2*numberNodes;
% boundary conditions
D = 127 ';
% force vector
force = zeros(GDof,1);
(5) = 5000;
(11) = 5000;

% calculation of the system stiffness matrix

stiffness = (GDof, numberElements, ...
elementNodes, nodeCoordinates, D, thickness) ;

% solution

displacements = solution (GDof,prescribedDof,stiffness, force);

% output displacements

outputDisplacements (displacements, numberNodes, GDof);
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0.0000e+00

.2903e-19
.4760e-19
.0000e-04
.0000e-04
.0000e-04

26

))*0.1;
it nodeCoordinates

0 /01/2019
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elementDof=zeros (1, numkEDOF) ;
for i = 1:4
elementDof (2*i-1)=2*elementNodes(e,i)-1;
elementDof (2*i)=2*elementNodes (e, 1) ;

THIS IS

A HACK:

we assume node 1 and node 2 align
with x-axis and node 2 and node3 align with y-axis

nodeCoordinates (elementNodes (e, 1),1));

= 0.5*abs (nodeCoordinates (elementNodes (e, 3),2)

nodeCoordinates (elementNodes (e, 2),2));
cycle for Gauss point

or g=l:size(gaussWeights,1)
GaussPoint=gaussLocations (q, :);
xi=GaussPoint (1) ;
eta=GaussPoint (2);

o°

o°

o°

%
f

shape functions and derivatives
[shapeFunction, naturalDerivatives]=shapeFunctionQ4 (xi,eta);
XYderivatives (1, :)
XYderivatives (2, :)

n

B matrix

B=zeros (3, numEDOF) ;

B(l,1:2:
B (

2,
B (3,
B (3,

N =N
N NN

tiffness

cgse

locationsH
[ =0.577

% lochtions:
% weipghts:

switch option

([

= 1/a * naturalDerivatives (1,
= 1/b * naturalDerivatives (2,

numEDOF) XYderivatives (1
numEDOF) = XYderivatives (2
numEDOF) = XYderivatives (2
numEDOF) = XYderivatives (1l
matrix

'2x2

2

Gauss point locations
Gajuss point weights

0.577

7 .
7 .
7 .

7 .

= 0.5*abs (nodeCoordinates (elementNodes (e, 2),1)

~e o e

\_/\_/\_/\_/
~

~e

stiffness (elementDof,elementDof)=...
elementDof,elementDof) +. ..
a*b*B'*D*B*gaussWeights (q) ;

(option)

350269189626 -0.577350269189626;

50269189626 -0.577350269189626;

0.577

-0.577350269189626 0.577350269189626];

50269189626 0.577350269189626;
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derivatives w.r.t. xi and eta
hitural cpordinates (-1 ... +1)




