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§ For prismatic beam:
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End Releases
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Shear Deformations in Beams
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Shear Deformations in Beams
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Shear Deformations – Effect on [kv]
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Shear Deformations – Effect on [kv]
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▶ The analysis of symmetric structures can often be greatly simplified by substituting for 
the given loading condition an equivalent system consisting of the sum of a symmetric 
and an antisymmetric loading condition. In certain cases the given loading itself may be 
symmetric or antisymmetric. While rigid frame type structure will be used as example 
in this discussion, the same basic principles can be applied to any type of structure, for 
example a truss, slab or shell. 

▶ Any structure can be defined by specifying its geometric and stiffness properties with 
reference to a rectangular Cartesian coordinate system (x, y, z). If desired, the same 
structure can be described by reference to a second rectangular coordinate system (x’, 
y’, z’). Depending on the relationship of the structure as defined in the two coordinate 
systems it will be shown that in certain cases the structure may have one or more of 
the following three types of structural symmetry.

1. Axial symmetry
2. Planar symmetry
3. Point symmetry

▶ It should be noted that no structure will be defined as being antisymmetric since this 
leads to ambiguities and is unnecessary.
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Symmetry and Antisymmetry
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▶ Axial, Planar, and Point Symmetry
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Symmetry and Antisymmetry
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▶ Internal forces and external displacements at origin
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Symmetry and Antisymmetry
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Symmetry and Antisymmetry
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Symmetry and Antisymmetry
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1. Loading
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