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Discrete Galerkin formulation for solid bar
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In finite element method (FEM) we denote basis functions (phis) by N and call them shape functions.
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B. Essential Boundary Conditions

applied @

np = number of (prescribed) dof on 6D,
(.) = decoration for prescribed dofs
{1,...,7p} = global dofs on 9D,
- £ _ 1T 2 (308)
a= [‘1_1- e v“'{p] = vector of prescribed values for these dofs
N = [Ny,...,Ng, = (row) vector of shape functions for these dofs
B=[By,..., [?,.p = (row) vector of “displacement to strain” for these dofs
@ ¢, is formed by, =N =
o P & dep e §
= = N; =B&= ;B 309
a Z} ; > o~ =Ba ; ; (309)

@ While this construction guarantees satisfaction of essential boundary conditions at nodes
1..., 1ip, as shown in the figure the intermediate values may not match .
243 /456

Now that we have established how the solution is interpolated, we want to form K, FD, Fr, FN (and a new force
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Numerical example
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Bar Example: Step 1: Stiffness matrix
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