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Chapter 5: 2-D Elements: Frame
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2-D Beam Element 

 Many structures, such as buildings and bridges, are
composed of frames
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2-D Beam Element 

 beam element with axial stiffness
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2-D Beam Element

Combining axial and bending effects
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2D Arbitrarily Oriented Beam Element
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2-D Beam Element
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2-D Beam Element
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2-D Beam Element

 Rigid plane frame

 a series of beam elements rigidly connected to each other

 the original angles made between elements at their joints
remain unchanged after the deformation due to applied
loads or applied displacements.

 moment continuity exists at the rigid joints

 the element centroids, as well as the applied loads, lie in a
common plane (x-y plane).
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Example 1
The frame is fixed at nodes 1 and 4 and subjected to a positive horizontal force
of 10,000 lb applied at node 2 and to a positive moment of 5000 lb-in. applied
at node 3.
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Example 1
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2015-Applied FEM 12

Example 1
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2015-Applied FEM 15

Example 1
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Example 1
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Inclined or Skewed supports: Frame Element
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Inclined or Skewed supports: Frame Element
The same steps as
given in Section 3.9
then follow for the
plane frame. The
resulting equations
for the plane are:


