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element. The slope of the deflection at an interior point is
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Similarly, the bending moment at any point in the element Q¢ of the beam can be
computed from the formula
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where B is the width and H is the height of the beam (for a rectangular cross-section beam).
The bending stress is given by
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The maximum tensile stress occurs at the bottom (z = H / 2) and the maximum compressive
stress at the top (z = —H /2) of the beam.

We close this section with a note that whenever the flexural rigidity £/ is a constant
in each element, the finite element solution for the generalized displacements at the nodes
is exact for any applied transverse load g. Further, the solution is exact at all points if the
distributed load is such that the exact solution is@%ﬁbic.

5.2.7 Numerical Examples

Example 5.2.1

Consider a cantilever beam of length L and subjected to linearly varying distributed load g (x),
point load F{, and moment M,, as shown in Fig. 5.2.10. We wish to determine the displacement
field and bending moment in the beam using two elements (b = L/2).

First we note that g(x) =¢qo(1 —x/L). There, we must evaluate its contribution to the
element load vector by computing [see Eq. (5.2.19)]
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where ¢ (X) are given in Eq. (5.2.12). Evaluating the integrals,
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