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This  contribution  introduces  a  novel  method  to  simulate  the  dynamic  response  of  viscoelastic
stochastic  models.  The  modeling and simulation of  models  with stochastic  materials  is  typically
computationally expansive especially for nonlinear materials or dynamic simulations. 
The  time-separated  stochastic  mechanics  [1,  2]  is  a  novel  technique  to  effectively  compute  the
stochastic characteristics of the stress and the reaction force of models with random homogenized
Youngs-modulus. In [2] it was shown that the time-separated stochastic mechanics accurately captures
the expectation and variance of the  stress and reaction force for quasi-static viscoelastic materials for
a wide-range of probablity distribution functions. The method is based on a decomposition of time-
invariant random terms and time-dependent but deterministic variables for the strain response at the
material point. 

Here  we  extend  the  time-separated  stochastic  mechanics  for  dynamic  analysis  of  stochastic
viscoelastic  models  by  the  incorporation  of  the  inertia.  In  the  short-term transient  response  of  a
viscoelastic  model  the  reaction  force  and  stresses  are  therefore  gouverned  by  both  the  dynamic
contributions and the nonlinear material behaviour. We showcase that the time-separated stochastic
mechanics can efficently compute the expectation and variance of reaction force and stresses even
with the incorporation of the dynamic behaviour. Transient time-domain simulations are performed for
different  boundary  value  problems and compared  to  Monte  Carlo  simulations  to  demonstrate  the
accuracy and computational efficiency of the method. 
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