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FORMULATION OF A BEAM THEORY DUE TO HIGHER-ORDER APPROXIMATION
AND ACCURACY OF TYPICAL BEAM THEORIES

T8 R AR

By Ken-ichi HIRASHIMA and Yoshikazu NEGISHI

In this paper, the most general higher-order equations of one-dimensional static and

dynamic theories for generally anisotropic elastic beams are proposed by expanding the

displacements of infinite Power series with respect to the transverse coordinate of the

beam,

Several beam theories which were proposed previously, can be deduced by the

particular cases with employment of the lower-order terms of our theory and with

specialization of the constitutive equations,

On the other hand, we apply the previously proposed plate theories including the

effect of transverse deformations to the beam analysis, and examine the special

theoretical and numerical charachteristics of the various beam theories through the

application to some static and dynamic problems,
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Fig.3 Displacement u, along the vertical z-axis at the
central cross-section for the case of simply
supported beam under the uniform load gq.
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Fig.4 Displacement u, along the vertical z-axis at the
supported portion for the same case as Fig. 3.
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Fig.5 Phase velocity spectrum Q (Eigenfrequency spectrum
A) versus k (@) of an isotropic infinite beam (simply
supported beam) with p=0.3.
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