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For the choice of linear interpolation functions, Eq. (6.1.47) has the explicit form (after
rearranging the nodal variables)
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For Hermite cubic interpolation of W (x) and related quadratic approximation of S(x)
[i.e., interdependent interpolation element (IIE)], the resulting mass matrix is cumbersome
and depends on the stiffness parameters (£ and G). We will not consider it here [see Reddy
(19995, 2000)].

Example 6.1.2

Consider a uniform beam of rectangular cross section (B x H), fixed atx =0 and free atx = L
(i.e., a cantilever beam). We wish to determine the first four flexural frequencies of the beam.
The boundary conditions of the structure are
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in the Euler—Bernoulli beam theory and
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in the Timoshenko beam theory. The first two terms in each case are the essential (or geometric)
boundary conditions and the last two are the natural (or force) boundary conditions.
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