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Membrane analogy in torsion
Form finding in civil engineering




Membrane analogy in torsion

Prandtl in 1903 identified this analogy for the
stress distribution of non-circular shafts under
torsion

A membrane is the 2D equivalent of a string
under tension

Example of membrane: a soap film

Assume the cross-section of the shaft to be
covered by a soap film (membrane) having
the same shape of the cross-section, with
pressure under it that keeps it in tension




‘ Membrane analogy in torsion (cont’d)
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Figure 8.33: The thin membrans attached to the contour .

Bauchau and Craig notes, August 2006




‘ Membrane analogy in torsion (cont’d)

http://www.ae.msstate.edu/%7Emasoud/Teaching/SA2/A6.5_more2.html




Membrane analogy in torsion (cont’d)

Membrane Problem

Torsion Problem
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 Membrane analogy 1n torsion (cont’d)
Elastic Membrane Analogy
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http://www.ae.msstate.edu/%7Emasoud/Teaching/SA2/A6.5_more3.html




‘ Membrane analogy in torsion (cont’d)

Elastic Membrane Analogy
0, = Maximum

http://www.ae.msstate.edu/%7Emasoud/Teaching/SA2/A6.5_more4.html




