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Random vibration of MDOF systems - 2
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Coupling and non-diagonal nature of structural matrices
Natural coordinates
Normal modes & natural frequencies
Orthogonality of normal modes
Uncoupling of equations 







Review of dynamics of mdof systems

of motion
Classical damping models
Input-output relations in frequency domain
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MDOF system with -th dof driven by an unit harmonic forces
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MDOF system with -th dof driven by an unit impulse forces
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MDOF system under stationary vector random excitation
Response analysis in frequency domain

 
 

     
 

     

     

       

*

* *

( ); (0) 0; 0 0

1

( ) 0  ;

 is a  matrix
We are interested in characterizing the response in the steady state.

1lim

1lim

t
FF

FF

T T

t
XX T TT

t t
T TT

MX CX KX F t X X

X t N

F t F t F t R

R N N

X H F

S X X
T

H F F H
T

H

 



  

  

   





    

 

  











  

       

     

* *

*

1lim t t
T TT

t
FF

F F H
T

H S H

   

  






26

MDOF system under stationary vector random excitation
Response analysis in time domain
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MDOF systems under random support motions
Case of uniform support motions
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Structures under differential support motions
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