FINITE ELEMENTS HOMEWORK 2_

1.

We are going to analyze this problem using a plane stress model.

The deformation in 2 dimensions can be described with:
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where: o is the stress and € the strain.D is the constitutive matrix.
E= 10 GPa and v=0.2
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The numbers in the yellow boxes are the 6 nodes and we have 4
triangle elements (numbered in blue circles) inside our domain (the big
triangle).

The strong form in this kind of linear elastic problem is:
div(c) + b =0 in our domain problem
b is the volumetric force vector

And the boundary conditions:

ul = (O'O)
uZ = (0,0)
u3 = (0,0)

u, = (0, u4y)
us = (0, uSy)
Ug = (O' 5)

u;=(uy, uy)

The deformation affect just in y coordinates and in the 4, 5 and 6 nodes.
Displacement in 6 node is given (6).
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2.

Global numbering:

We choose our Origin of coordinates in node 3, so:
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Local numbering:
In every element, the node in the right angle vertex is the node 1.
So in elements 1, 3 and 4:

node 2
node | x |y
1 0 |0
2 O ki
3 -1 10

node 3 node 1

In natural coordinates:

(X, y) --=> (al B)
The shape functions will be:

N1=1-B+O(
N, =P
N3=O(
@ = a +ba +cf

¢1 =4d +b0( 1+Cﬁl
¢2 =a +ba 2+CBZ
@5 =a +ba 3+cf;

d =¢1
b = ((pl + 4)3)
c= (P, —Py)

O = @ +a(P; + P3) + (P, — D)
@=(1-B+OL)Q§1+B¢2+OL<P3
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And in element 2:

node 2 node 1
node | x |y
1 0 |0
2 -1 10
3 -1 -1
node 3
Nl =
NZ - 1 — o+ B
N; = B
® = a +ba +cp

¢1 =a +ba 1+Cﬁ1
&, =a+ba ,+cf,
&5 =a +ba 3+cf;

a=¢2
b=—¢2+(p1
C=d)3 +¢2

q) = ¢’2+OL(—¢2 +¢1)+B(¢2 +¢3)
O=aP,+(1—a+p)P, +BP,
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The global equilibrium is

Ka=f

And we have to calculate it for each element:

Ka=f

For a 3-noded triangular element:
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For element 1,3 and 4 we have:

Ry
(& )
, o A it
| k’z i N
i i } g ot
~ VN ]
- ¥ A o~
- . ( i
i " ¥ \./ i
“ LS . |
' | i
H
- ~ o e
. L >
— — L
i
L |
i I
| - - - |
\ 7 7 -
{ - L s :
y -~ - Fi p 4
< - - -
-
(f“
¢ -
-

4

HOMEWORK #.'?_

bicjdys + bjcidss
bibjdss + Cicjda
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