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Another useful relation is

We need to have common coordinate system to match element displacements and add their forces 
(i.e. the assembly routine). That's why we go to global coordinate system element stiffness matrix

How about forces:
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After we evaluate Ke and Fe then we can assemble them into global system stiffness matrix and 
force vector

Example on how to go from local coordinate to global coordinate element forces

Relevant for HW4
Cases that we need to have two different coordinate systems for the ends of a truss element
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Cases that we need to have two different coordinate systems for the ends of a truss element

Truss example
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Truss example
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Assembled forces from elements is 
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Things that we want to obtain:

Element axial force (the force in its LOCAL coordinate system)1.
Support forces2.
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To calculate element axial forces we need to do two things

Transfer U1, U2, U3 (free dofs) and   A.
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Element 3

Element displacements in the global coordinate system

To compute element axial forces we use

To compute support forces we evaluate the element forces all expressed in the global coordinate 
system. 
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Question

Although we do not need to recalculate forces for free dofs (because they are given) we can check 
the correctness of our FEM solutions

Exact solution
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----

FEM solution captures the exact 
solution!
Why?

Whenever FEM discrete solution is capable of modeling the exact 
solution function it actually captures the exact solution.

Slides 329 to 334 are the material we covered before
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