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B. Essential Boundary Conditions

applied @

np = number of (prescribed) dof on 9D,
(.) = decoration for prescribed dofs
i E np} = global dofs on 9Dy (308)
a = (ag,..., -"3-!’ = vector of prescribed values for these dofs
N = [Ny,. N, = (row) vector of shape functions for these dofs
B=|By; Br,| = (row) vector of “displacement to strain” for these dofs
@ ¢, is formed by, - e
<t pa— déyp e L=
= B:Z:ln“\, = Z:angn,l, (309)

@ While this construction guarantees satisfaction of essential boundary conditions at nodes
L rip, as shown in the figure the intermediate values may not match .
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B. £ssential soundary Londitions

x, =L x X x, v x W x v ¥ =L

@ Previously to satisfy the essential conditions for ¢, we used,

dp=ul = ¢p(0)=a

@ However, Finite Element Shape functions provide a natural way to construct ¢, by
using (302): _ Ni(x;) = 6i;
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@ We let, Ql)p = ulNo = ép(()) = ép(l‘o) = ﬁlVo(;l‘o) =l = 1 (307) \1 —

@ It is clear that for all the trial functions (i.e., shape functions corresponding to
unknowns - I € {Ny,...,! Nne}, N1(0) = Ni(xo) = 610 = 0. That is, trial F~F
functions satisfy homogeneous essential boundary condition.
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Bar Example: Overview
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