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Free Vibration of Beams via Finite Difference Scheme

Boonchai Phungp aingam

vibration from nature is the eart hquake . Th is is the

natural disaster which killed many peopl e in the past.

The pro lifera tion of ea rthquake in man y part of the

world especially in Thai land is the signal to focu s on

the study of vibra tion of the structures for preventing

the harm from the ea rthquake. Fig. Ia and Ib show the

damage of structures due to earthquake.

Abstract

This paper aims to present the finite difference

scheme tackling with the wav e equation. Based on

fini te difference scheme, the dynamic equilibrium

shapes and natural frequency of three types of beams

(e.g. simple, fixed-fi xed and canti leve r beam s) have

been evaluated. For dynamic equilibrium. the explic it

finite difference equations have been deri ved , the

consistency of the scheme has been pro ved and the

stability of the scheme has been determined. The

nat ura l frequencies are demonstrated by findin g the

lowest eigenvalue of each type of the beam. From the

results, it is found that the accuracy of the results depe nd

on the number of discretization for both time and
I a) I b)

space. However. the discreti zation of time and space

must obey the stability condition which is a = Elk' < .!. :
mh' 4
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Introduction

In the real world problem s. there are many

problem s that take the effec t from vibration which

comes from nature and hum an being. The well-known

F ig. 1 T he damage of structures due 10 earthquake: a) 1952

Santa Babara earthquake: b) 1933 Long beach California

ea rthquake.

There are also man y types of vibra tion due to

human being suc h as fro m explosio n, running of cars

or mac hines eel. Then the vib rat ion of the structures

should be inves tigated to find the behav ior of vibration

of each type of struc tural members. In this pape r. the

free vibration of three major types of beams (s imple
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