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3.4. Two-dimensional element for the study of axisymmetric problems:

The symmetry is considered around the z-axis: i A
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For the triangular element e will have:
3.4.1. Displacement field: v = 0
Let s use the cylindrical coordinates v, 0, z related to the coordinates x, y and z by :

x=rcosf, y=rsinf, z=z d; d; u
And denote the displacements in this reference system as: u,v et w d; d, w1
{u(r. Z)} _ [Nl 0 N, 0 N3 0]])d; where ds; Uy
N w(r,z) 0 N, 0 N 0 N3l)d, d, w2
ds dS Uz
de de W3
[ S With the same shape functions
e 1
- - W yru Ny :ﬁ[(rz%_er3)+r(22_23)+2(r3_rz )]
Vo ____.-—""-—

et ——— .

1
N, = A [(z113 —1123) +7(25 — 21) + 2(r, — 13)]

1
N; = A [(r1z; —z1m3) +1(21 — 25) + 2(r, —11)]




University of M’sila. Faculty of Technology. Department of civil engineering. course: Finite element method. Lecturer: A. HAMITOUCHE.

3.4.2. Deformation field:

The deformations are:
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3.4.3 Stresses feild:

[cl=

3.4.4 Stiffness matrix :

o =|[Cle
1-v v v 0
E v 1-v v 0
—_—| v v 1-v 0
(1+U)(1—2U) 1-2v
0 0 0 2

[K] =fv [BIT[C] [B].dv=f:"da ffn [BIT[C][B]. dr. dz

k] = 21 f f [B]T[C][B].T dr.dz

There are two possibilities for evaluating this matrix:

The first is the explicit evaluation of the product [B]T[C][B] and then the term-by-term
integration;

The second is numerical integration. The simplest numerical integration procedure consists of
evaluating all quantities for a centroid
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In this case::

[k] = 2=[B]T[C][B]7A

Where : [B] is the evaluation of [B] at the element centroid point..






