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Difference between the global and local approaches
Global approach is what we have covered so far

Finite Element Method: Global

Global shape functions:
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From element perer
0

All the elements locally look the same

ELEMENT DOF MAP

Map from LOCAL ELEMENT DOFs to GLOBAL DOFs

ELEMENT NODAL MAP /\MM

Map from LOCAL ELEMENT NODES to GLOBAL NODES
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- NMAP is used to create the geometry of the element

- M is used to transfer local to global stiffness matrix and force vector

How the local (element-centered approach works)
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Continue with local approach:
KE1 Ke2 K K4
Bl gap de = Jf BT EAR da +Jf BT gAR dz +Jf BT iR dz +Jf el papde = (327)
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Sym.
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Same with the other elements

Using element nodal dof maps to assemble
Example from class on 2016/09/20
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Comparison of local and global stiffness matrices and force vectors



Weak statement for finite element formulation

@ Similar to our development for solid bar, stiffness matrix can be expressed as,

K =/ B"DB dv (341)
D
@ Recalling (312) forces are given by:
F.= (NT._-r‘) = f N'rdv source term force (342a)
r D
Fn = (NT,F) =/ NTF.Nds essential BC force (342b)
N a’D;

Fp=A (NT.QP) - LLm{N)TDLm(qﬁp) dv = {/ﬂ B'DB dv} a

=K;,a essential BC force (342c)
Fny
F, = nodal forces (342d)
Fung
and the total force is given by (cf. (311)):
F=F,+Fy+F,—Fp (343)
@ Next, we related element-level stiffness and force to global ones. 988 / 456
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