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Structural Mechanics I

CE  203-KFUPM-021

Summary of lecture 30-33                  Shear Stresses and Shear Flow in Beams


The horizontal shear stress induced on a horizontal plane due the effects of unequal bending moments is seen from this following Figure.
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Beam cross section b x 2h: 

With the horizontal shear force dR will ensure equilibrium.

Shera stressdRh, where Ah =  b dx.

Shear flow q = dRdx = b.
since xy = yx, then from the stress cube:



Also it is easily seen that:

dR= ( dA

  v b dx =  - [
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 the shear stress formula is:  

v (y) =  (1/bICA) (dM/dx) [
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y

ydA] = V /(ICA b) [Q(y)]…   (1)

The shear flow formula for the above section is 

q(y) =  v b = V Q(y)/ ICA…
(2)

Applications:

Equation (1) is used to study strength of beams, and Equation (2) is used to study required spacing of nails for built-up cross sections.

Notes:

· The stress (y) is changing parabolicaly with y.

· The equation for (y) is exact and (y=0) = max = (3/2) V/A for a rectangle c/s.

· The minimum shear stress is zero.

The following examples illustrate the basic concepts for the analysis of shear stress and shear flow in beams using equations (1) an (2) given above.
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Solve problém 7-41 to determine the allowable distn'butéd load w. Hint: First draw the
SFD and 1dent1fy the Iocahon of maximum shear forceV

731. The strut is constructed from three pieces of plastic
hat are glued together as shown. If the allowable shear stress
.for the plastic is Tew = 800 psi and each glue joint can
ithstand 250 Ib/in., determine the largest allowable
distributed loading w that can be applied to the strut.

-42. The strut'is constructed from three pieces of plastic
hat are glued together as shown. If the distributed load
2()0 Ib/ft, delermme the shear stress that must be
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