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DERIVATION OF SHEAR FORMULA

Consider the section shown in figure, To derive
the formula for shear stress , we first derive the
formula for shear force,
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Relationship Beitween Vertical And Horizontal Shear Sfress
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v e b = beam breadth
I T = vertical shear stress
(o & W
T, T, = horizontal shear stress
1

The transwerse and longitudinal shear forces produce stresses called the wertical and horizontal shear stresses. These stresses are
shown acting on a small part of the beam in the figure abowve.
AL any particular point in the beam the horizontal shear stress is equal to the wvertical shear stress.
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Proof

To prove Ty =T}, b /

Force acting on a honzontal surface = 1y x (ab)
Force acting on a vertical surface =T, x (cb)

Taking moments about anywhere on the front face T
of the element (e.g. the centre of It); v

b = beam breadth

13 vertical shear stress

Ty (ab)c =1y (cb) 3

50Ty =Tj

(Note: This works even If the element Is 2
rectanqular rather than a square prsm) Th

T, : horizontal shear stress
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