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6.1 Example

Reading:
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MIT 2.094 6. Finite element formulation, example, convergence

In practice,

Uy

K :/ BTCBdv; e=B| “ (6.5)
el Vv Ul
Vg
where K is 8x8 and B is 3x8.
Assume we have K (8x8) for el. (2)
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MIT 2.094 6. Finite element formulation, example, convergence
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6.1.2 Higher-order elements
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e X €. x 2

Want hq, ha, hs, ha, hs

u(e,y) = 35y hiui.

h; =1 at node 7 and 0 at all other nodes.

hs = $(1—2%)(1+y)

(6.10)

(6.11)

(6.12)

(6.13)
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1 1
hs = 2(1—2)(1+y) — ~h
2 = 1 Y Yy D) 5
1
hs = 71— 2)(1 —y)
1
b= 1+ 2)(1-y)
Note:

Zhizl

We must have ), h; = 1 to satisfy the rigid body mode condition.

u(z,y) = Z hiu;

Assume all nodal point displacements = u*. Then,

u(z,y) = Zhiu* =u" Zhi =u*

From (6.1),

<%: K(m)> U=R

m T o(m) B<m>dv<m>] U-R

>

m V(rn)

where C™ B(MU = 7(™), (Assume we calculated U'.)

3 BT m) gyym) — R
< Jvim

S F™ —R; FM = B (m) gy m)
m V(m)

Two properties

I. The sum of the F(™)’s at any node is equal to the applied external forces.
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II. Every element is in equilibrium under its F (™)

U F™_T » BT (m) g p(m) (6.24)
—e(mT
_ / T (m) g1/ (m) (6.25)
(m)
_ OV (6.26)

T
where U = virtual nodal point displacement.
Apply rigid body displacement.

If we move the element virtually in the rigid body modes, €™ is zero. Therefore the virtual work
obtained due to virtual motion of the element is zero. Then the element is in equilibrium under its F(™).
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