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Assumptions in deriving equations 
of stresses
• The plane sections of the beam remains plane.

• The material in the beam is homogeneous and 
obeys Hooke’s law.

• The modii of elasticity for tension and compression 
are equal.

• The beam is initially straight and of constant cross 
section.

• The plane of loading must contain a principle axis 
of the beam cross section and the loads must be 
perpendicular to the longitudinal axis of the beam.



Flexure formula

• The stresses caused by the bending moment are 
known as bending or flexure stresses, and the 
relation between these stresses and the bending 
moment is expressed by the flexure formula
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Strain,ε

The stress in fibre gh is given by,
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Fig. (c)









Here, ‘I’ is the moment of inertia of the area about the neutral axis.





Flexure stress

• The flexure stress in any section varies directly with 
the distance of the section form the neutral axis.

• Usually, ‘y’ is replaced by ‘c’, which is the distance 
from the neutral axis to the remotest element.

• The maximum flexure stress in any section is given 
by,

• Flexural stresses are maximum at top and bottom 
fibers.



Problem#4.26(quamrul)
• An overhanging beam of channel section supports 

a uniformly distributed load of 15 kN at its free 
end. Determine the maximum tensile and 
compressive stresses developed in the beam.



Problem# 555 (singer)
• A beam carries a concentrated load W and a total 

uniformly distributed load of 4W as shown in Fig. 
What safe value of W can be applied if σc ≤ 100 
MPa and σt ≤ 60 MPa?



Horizontal shear stress of beams
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Horizontal shear stress of beams



Horizontal shear stress of beams

• Here, A’ is the shaded area shown in fig.
is the moment arm of the area A’ with respect to neutral axis.

• Horizontal shear stress is maximum at neutral surface.
• Horizontal shear stress is zero at top and bottom surfaces.



Problem# 575 (singer)

• Determine the maximum and minimum shearing 
stress in the web of the wide flange section in Fig. if 
V = 100 kN.



• The distributed load shown in Fig. is supported by a 
wide-flange section of the given dimensions. 
Determine the maximum value of wo that will not 
exceed a flexural stress of 10 MPa or a shearing 
stress of 1.0 MPa. 

Problem# 588 (singer)


