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Bar Example: Overview
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Doing this for the rest of the components we get:

Bar Example: Step 1: Stiffness matrix
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Bar Example: Step 2.1: Source term force
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Bar Example: solution values

@ " and u match at all nodes o, n1,n2, 1, and = 1. This holds for 1D solid elements with

uniform AFE and does not hold in general.
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@ As mentioned before, the solution error at all nodes no,ny,n2, n1, and is zero. This

does not hold in general for FEM method.
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Bar Example: solution derivatives (ox axial force)
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@ The errors in solution derivative is larger than those in the solution itself. In general, the
accuracy of FE solution decreases for solution derivatives (e.g., strains, stresses, etc.).

h

@ Approximate solution u" exhibits jumps in "ll“:‘ at all interior nodes. This is because the
solution is piece-wise constant in H'([0 2]).

@ Even the exact solution exhibits jumps in % at ny and from the concentrated forces.

@ The H'([0 2]), rather than C'*([0 2]), is the right solution space for u« and u” as none of

them belong to the latter space.
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FEM local (element-centered view)

Much simpler tan global (node-centered view) which we just covered.

Motivation: With global view (which is the direct consequence of using hat functions in the weak
statement), we anyways had to break the integrals to elements

Bar Example: Step 1: Stiffness matrix
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Because of this (breaking the integrals to elements), we would take care of the contributions of
element at a time -> element centered approach
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Now, it's a good time to distinguish nodes and dofs
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