Analytical Tools in ME

Finite Element Method (FEM) Example: one-dimensional spring system


Consider a two elements, three nodes system as shown above.  The generalized nodal equations can be written using the following graph:


Where subscript ip denotes force acting by node i on element p; subscript jp denotes force acting by node j on element p.  ui & uj represent displacements at nodes i & j, respectively.
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or, in matrix form:
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Element 1:  
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Element 2:   
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Apply boundary conditions: u1=0 since the node can not move

At all nodes, all forces have to balance, that is, 
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Construct the global matrix by combining three nodal equations together:
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Need to solve u2 and u3 only:
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Spring 2003

Determine the global matrix form for the following system.  Solve the system of equations to determine u1, u2, u3, and F1.  Assume the two spring elements have spring constants of k1 and k2, respectively.
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