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Abstract : In this study, a spectral element method is employed to predict the free vibration of a Euler-Bernoulli beam resting
on a Winkler foundation with elastically restrained ends. The formulation of the dynamic stiffness matrix has been established
by  solving  the  differential  equation  of  motion,  which  was  transformed  to  frequency  domain.  Non-dimensional  natural
frequencies and shape modes are obtained by solving the partial differential equations, numerically. Numerical comparisons
and examples are performed to show the effectiveness of the SEM and to investigate the effects of various parameters, such as
the springs  at  the  boundaries  and the elastic  foundation parameter  on the vibration frequencies.  The obtained results
demonstrate that the present method can also be applied to solve the more general problem of the dynamic analysis of
structures with higher order precision.
Keywords : elastically supported Euler-Bernoulli beam, free-vibration, spectral element method, Winkler foundation
Conference Title : ICCCESM 2019 : International Conference on Computational Civil Engineering and Structural Mechanics
Conference Location : Vancouver, Canada
Conference Dates : September 24-25, 2019

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

Vol:13, No:09, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r a
nd

 S
ys

te
m

s 
En

gi
ne

er
in

g 
Vo

l:1
3,

 N
o:

09
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
10

40
1.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(09) 2019 1

https://publications.waset.org/abstracts/110401.pdf

