
CHAPTER 5

Beams



Introduction 

• Beams are slender structural members that offer
resistance to bending. They are among the most
important elements in engineering.
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Types of Beams

• Beams supported in such a way that their external
support reactions can be calculated by the methods
of statics alone are called statically determinate
beams. In this article we will analyze only statically
determinate beams.

• Beams may also be identified by the type of external
loading they support.
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Distributed Loads

• The intensity of a distributed load may be expressed
as force per unit length of beam. The intensity may
be constant or variable, continuous or
discontinuous.
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Shear and Bending

• A beam can resist shear, bending, and torsion. The 
force V is called the shear force, the couple M is 
known as the bending moment, and the couple T is 
called a torsional moment. In this article we will not 
analyze the torsion. 
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• The shear force V and bending moment M caused
by forces applied to the beam in a single plane. The
conventions for positive values of shear V and
bending moment M shown in figure are the ones
generally used.
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Shear and Moment Relationships 

• General relationships may be established for any
beam with distributed loads which will aid greatly in
the determination of the shear and moment
distributions along the beam.

11



• Equilibrium of the element requires that the sum of
the vertical force be zero. Thus, we have
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• We may now express the shear force V in terms of
the loading w

• And the moment equilibrium is
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Review Problems
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