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Fig. 6  Time history of the mean square response of the mode (2,1), 
which is indirectly excited by the mode (1,2) (for excitations with 
higher  PSD) 
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Fig. 8 Variation of the natural frequency of the mode (1,2) (solid line) 
and also variation of frequency difference between modes (1,2) and 
(2,1) (dashed line) with the length to width ratio of the plate 
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Fig. 9 Variation of the mean square response of the mode (1,2) with 
the length to width ratio for = 0.6;  Solid line: Non-Gaussian MC, 
Dashed line: Gaussian MC. 

 9     (1,2)        
   = 0.6   :   : . 

l2/l1

E[
w b1

22 ]/H
2

0.85 0.9 0.95 1 1.05
0.1

0.15

0.2

0.25

0.3

0.35
E[wb12

2]/H2 at bifurcation point (NG)
E[wb12

2]/H2 at bifurcation point (G)



www.SID.ir

Arc
hive

 of
 S

ID

    

      

1395168  195  

[11] J. N. Reddy, A small strain and moderate rotation theory of elastic 
anisotropic plates, Journal of Applied Mechanics, Vol. 54, No. 3, pp. 623-
626, 1987. 

[12] A. C. Pipkin, Small finite deformations of viscoelastic solids, Reviews of 
Modern Physics, Vol. 36, No. 4, pp. 1034-1041, 1964. 

[13] R. O. Stafford, On mathematical forms for the material functions in nonlinear 
viscoelasticity, Journal of the Mechanics and Physics of Solids, Vol. 17, No. 
5, pp. 339-358, 1969. 

[14] K. B. M. Nambudiripad, V. V. Neis, Determination of mechanical response 
of non-linear viscoelastic solids based on frechet expansion, International 
Journal of Non-Linear Mechanics, Vol. 11, No. 2, pp. 135-145, 1976. 

[15] S. Mahmoudkhani, H. Haddadpour, H. M. Navazi, Free and forced random 
vibration analysis of sandwich plates with thick viscoelastic cores, Journal of 

Vibration and Control, Vol. 19, No. 14, pp. 2223-2240, 2012. 
[16] W. K. Chang, R. A. Ibrahim, Multiple internal resonance in suspended cables 

under random in-plane loading, Nonlinear Dynamics, Vol. 12, No. 3, pp. 
275-303, 1997. 

[17] I. Cicek, Vibration absorbers for flexible structures under random excitation: 
theory and experiments, PhD Thesis, Texas Tech University, 1999. 

[18] J. B. Roberts, P. D. Spanos, Random Vibration and Statistical Linearization, 
pp. 293-305,  New York: John Wiley & Sons, 1990. 

[20] Y. J. Yoon, R. A. Ibrahim, Parametric random excitation of nonlinear 
coupled oscillators, Nonlinear Dynamics, Vol. 8, No. 3, pp. 385-413, 1995. 

[21] T. Ikeda, R. A. Ibrahim, Nonlinear random responses of a structure 
parametrically coupled with liquid sloshing in a cylindrical tank, Journal of 
Sound and Vibration, Vol. 284, No. 1–2, pp. 75-102, 2005. 


