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OBJETIVES

Objetives

• Define and determine the shear centre

• Estimate the shear stress distribution by a alternate method to the
proposed in section 2

• Calculate the shear stress distribution on multiple cell sections
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Alternative method to calculate Shear 
stresses in closed sections

The solution for a shear loaded closed section beam follows a similar
pattern to that described in previous slides but with two important
differences.

• First, the shear flow includes the effect of shear force and the induced
torsional moment (if shear force is not applied at shear centre)

• Secondly, the shear loads may be applied through points in the cross-
section other than the shear centre so that torsional as well as shear
effects are included. This is possible since shear stresses produced by
torsion in closed section beams have exactly the same form as shear
stresses produced by shear, unlike shear stresses due to shear and
torsion in open section beams.
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In a beam subjected to transversal loads, both 
shear flow and normal stress appear

The equilibrium of a differential
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The shear flow can be calculated including the torsional as well as shear effects in one 
expression
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We obtain qb by supposing that the closed beam section is cut
at some convenient point thereby producing an open section
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Solution process for a section with n cells:

- The section in divided by n-cuts

- Each cell is solved as open

- Imposing in each cell:
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Multi-cell closed sections
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Shear flow in open section
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Combined open and closed sections
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Single cell closed section
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