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The Convergence of Accuracy Ratio in Finite Element Method
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Abstract

If we use a third order approximation for the displacement function of beam element in finite element methods,
finite element solufions of beams yield nodal displacement values matching fo beam theory resulfs to have no
connection with the number increasing of elements of beams.

It is assumed that , as the member displacement value at beam nodes are correct, the calculation procedure
of beam element stiffness matrix have no numerical errors.

2
A the member forces are calculated by the equations of :ELIW' :% and % =V, the member forces at no-

des of beams have errors in a moment and a shear magnitudes in the case of smaller number of element.

The nodal displacement value of plate subject to the lateral load converge to the exact values” according to
the increase of the number of the element.

So it is assumed that the procedures of plate element stiffness matix caiculations has a error in the
fundamental assumptions.

The beam methods for the high accuracy ratio solution is also applied fo the plafe analysis. The method of
reducing a error ratio of member forces and element stiffness matrix in the finite element methods is studied.

Results of study were as follows.

1. The matrixes of EIl B] and [K] in the equations of M(x)= EIl B¢} and M(x)=[Kl{g} +{Q} of beams are same.

2

2. The equations of _ij = fix(g and %‘4 = v for the member forces have a error ratio in a finite element me-
thod of uniformly loaded structures, so equilibrium node loads {@} must be substituted in the equation of
member forces as the numerical examples of this paper revealed.
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