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In Propagation of uncertainties in complex engineering dynamical systems is receiving increasing attention. When uncertainties 
are taken in to account, the equations of motion of discretised dynamical systems can be expressed by coupled ordinary 

differential equations with stochastic coefficients. The computational cost for the solution of such system mainly depends on the 
number of degrees of freedom and number of random variables. Among various numerical methods developed for such systems, 
the polynomial chaos based Galerkin projection approach shows significant promise because it is more accurate compared to 
the classical perturbation based methods and computationally more efficient compared to the Monte Carlo simulation based 
methods. However, the computational cost increases significantly with the number of random variables and also the results tend 
to become less accurate for longer length of time. In this talk two novel approaches will be discussed to address these issues. A 
modified polynomial chaos method in the time domain will be discussed in order to address the problem of inaccuracy for longer 
time-scales. A reduced Galerkin projection scheme in the frequency domain will be discussed to address the problem of large 
number of random variables. Practical examples will be given to illustrate the application of the proposed Galerkin projection 
techniques.
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