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Example 1: displacement field in the perforated plate subjected to prescribed
’ displacement at the boundary

'
]
t -
R
)
A
i
i

b =100 mm
h =600 mm
t=1mm
A=0.028 mm
E=70GPa
v=0.25

(what follows after the %

MATLAB code: symbol is just a comment)

%% Load nodal data

data=load('exercise05 3 nodes.dat’):; —'bﬂAS %h& dﬂ{q ﬁm 4}&> }% f

xy=data(:,1:2); for Lo . m q‘ ' e old

num nodes=length(data(:,1)); oh Eaiy ik the /W!DVﬂﬂag[oh abe &
the a&o'fn Q,w!va ; faﬁ node / % J y

%% Load element data s ]~\- /-~

data=load('exercise(05 3 elements.dat');
nodes=data(:,1:3);
- !ocw(s "éLlL,

E=data(:,4);
Llevnen, &y

nu=data(:,5);
# ol ghument

data  abor, 4

t=data(:,6):;
num elems=length(data(:,1));

%% Load boundary conditions
data=load('exercise05 3 dirichlet.dat');
r=zexos (2*num _nodes, 1) ;

Dofs with prescribed displacement

p=data(:,1); %
r(p)=data(:,2); '“{ouds '{LL,
u=setdiff (1l:length(r),p): ﬁéoqﬁ haﬂkg _
A -7 \ .
eSsontial dispp(a(u—.v« & _U_! (E) 59 Prrier de d

O((KF/&‘%W’CM'(—

Lhe

hode A f node ¢ [nede [ E ]y
——— e - Ty — I
i

T durimg & by

}

Y S—

e

f
fl' ‘éé(ﬂ&

jm?ﬁ fo




O

%% Assemble stiffness matrix and RHS vector
K=sparse (2*num nodes, 2*num_nodes) ;

for e=l:num elems
id=2*nodes(e, [1,1,2,2,3,3])-[1,0,1,0,1,0];

~ direct améa,@
Mf&mé(; ol k

[SRTEN

Ke=T3 stlffness _2D(xy(nodes(e,:),:), E(e), nule), t(e));
K(id, 1d) K(id, id) +Ke; %
end Y
‘@ﬁqb‘ i ﬁb

spy(K); % Show the sparsity pattern re ok aile (oh»w/,@nvah
disp('Sparsity pattern of stiffness matrix...'); ©£ el SJ,$£h£§£
pause; hﬂﬂ%*ﬁx
r(u)=—K(U,U)\(K(u/P)*r(P)); % gol‘/‘ts '&L)‘L {)S‘[Cl’l’,

T3show (xy,nodes,r,100);

-4 -
04ﬁﬁ= '.K(?f% (— Efﬂaa)fﬁﬂﬂ

[N}
°0

Functions:
Calculates the entries needed for the evaluation of B-matrix

%

oo

function [b,c,A)l=AreaCoordinates (xy)
A = .5%det([1,1,1; xy'l):

b = [xy(2,2)-xy(3,2), xy(3,2)-xy(1,2), xy(l
c = [xy(3,1)-xy(2,1), xy(1,1)-xy(3,1), xy(2,1)-x
end

Evalueates the stiffness D-matrix
function D=PlaneStressMatrix (E,nu)

D=[1,DU,0; 1
nu,1,0; —> D=
0,0,.5%(1l-nu) ] *E/ (1-nu*nu) ; = v

end 0

Computes stiffness matrix of CST element
function [Ke]=T3 stiffness_2D(xye,Fe,nue, te)
[b,c,A)=AreaCoordinates (xye);
De=PlaneStressMatrix (Ee,nue);
Be:[b(l)lolb(z)lolb(B)lo
0,c(1),0,c(2),0,c(3);
c(l),b{1),c(2),b(2),c(3),b(3)];
Ke=A*te* (Be') *De*Be;

end \§3
K< [ (B) DB

R pb% the rau4ﬂ¢£ﬂM7 {éa Lavclioa T3slwr

R
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q Undeformed mesh:

position of nodes in perforated plate
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Sparsity pattern of the global stiffness matrix:
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Deformed meshes:
a) “big” elements

position of nodes in perforated plate
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b) refined mesh

position of nodes in perforated plate
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