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On the Application of Laplace Transform to the Dynamical Vibrations,

Beam Problems, Integral Equations and etc. (No,3)

Transverse Vibration of Beams (1)

Takio MOCHIZUKI

Abstract

Continued from the preceding reports this offers a few ijllustrations and the summary of problems of

the transverse vibration of basic beams (simple beam, cantilever, fixed beam) subjected to a concentrated

load such as a periodic load Posinwt, an impulsive one Pou’(t), and a rapid one Pou(t). The equation

of the transverse vibration of a beam forms a partial differential equation with x and t as independent

variables, where x and t represent displacement and time respectively.

The Laplace transform is first applied with t and the partial differential equation is reduced to an

ordinary differential equation of the t-transform J(x, s) and x. The general solution of the equation is

then fitted to the boundary conditions of the beam determined only by supporting conditions. The final

solution y(x, t) which represents deflection is obtained as the sum of residues by the application of

the complex inversion integral.
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