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The response of nonlinear vibratory systems subject to stochastic excitation is very important in 
time-dependent reliability, random vibrations, durability, fatigue and accelerated life testing, 
among others. The input uncertainty must be quantified and propagated through the system to 
quantify the output uncertainty. Although the characterization of a stationary and Gaussian 
random process is straightforward, the characterization of a non-stationary and non-Gaussian 
input random process is very challenging. The propagation of the input uncertainty through the 
system is even more challenging since stochastic differential equations must be solved. 
Methodologies will be presented for random vibrations of nonlinear vibratory systems excited 
by non-Gaussian loads. The approach is based on Polynomial Chaos Expansion (PCE), 
Karhunen-Loeve (KL) expansion and Quasi Monte Carlo (QMC). The latter is used to estimate 
multi-dimensional integrals efficiently. The input and output random processes are characterized 
using a stochastic metamodel based on their first four moments (mean, standard deviation, 
skewness and kurtosis coefficients) and a correlation structure in order to generate sample 
realizations (trajectories). Examples will be presented to demonstrate the effectiveness of the 
developed methodology in reliability, durability and accelerated life testing. 
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