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ABSTRACT

The Isogeometric Method solves the flexural wave differential equation in terms of a differential (in
time) difference (in space) equation for semidiscretization procedure as for Finite Element and
Difference methods [1,2]. The semidiscretized isogeometric differential difference equation of the
Bernoulli flexural wave equation (numerical version of the wave equation) is given by:
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where V; is the deflection at node i, k; and m; are stiffness and mass parameters respectively and

n depends on the mesh and the polynomial degree of the NURBS basis functions. Time derivative
is denoted by a superscript dot. Taking into account the wave equation Eq. (2) can be written
as:
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where m is the mass per unit of length and EIl is the inertia product. Taylor expansion of the
deflection is given by (similar for fourth derivative):
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where AX is the mesh length. Substituting Eq. (3) into Eq. (2) the first non-vanish term define the
order of the local truncation error. The dispersion is obtained substituting the numerical wave version

v; = Al K) (4)
where @ is the wave angular frequency, t is the time variable, j is the complex unit and K is given
by:

K =(2nAx/2)(c/c, ) (5)
where C is the wave velocity, c, is the numerical wave velocity and A is the wave length resulting
the cubic dispersion equation:

cos3(K)+Ac032(K)+Bcos(K)+C:O (6)
where A, B and C are frequency dependent parameters.

Numerical results indicate that the local truncation error is of order fourth for cubic Nurbs
function and the dispersion analysis showed that for any wave frequency the resultant
numerical wave is evanescent (K parameter is complex).
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