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Monte Carlo simulation:
> straightforward answer, but ...

Context

Parametric excitation and quadratic structural velocity
> Other attemps with moment equations (mitigated success)
> What is their real influence on the response ?

> Any clear understanding ?

— Rapid & accurate estimation of 3rd and 4th order response ?

Our solution...
(a) Build a Volterra model
(b) Analyse the 2-nd order Volterra model
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> Convergence of the Volterra Series

> 2o LT

> Cumulant =sum of a large term

Cumulants of the response: & a small term

K92 [i?} = K2 [5?1] + Ko 73
K3 [i} = 3/“63 [.fl, il. 572] + K3 7,;'3}
KalZ] = Okg|Z1, %1, T2, T2] + 1y [19]

[NB: valid because ¥ and T are the terms of the Volterra series |
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Wide Scale Validation

Monte Carlo Simulation
CPU: 2500 h (100 days)

* Nonlinear equation

* Volterra series (ALEs, Ord. 1 to 5)
* Linear equation

Analytical Approach
CPU: 5 min

Nonlinear Model

Analytical Approximation
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Parametric excitation term

> decreases the third and fourth cumulants

Quadratic structural velocity

> has negligible influence on the third and fourth cumulants

Conclusions

Analytical Formulation for the response of this nonlinear system

Fully Spectral Analysis of the (slightly) nonlinear system
> avoid generation of time series
> proven to be 103 —10%x faster (or more)
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Vincent Denoél, Université de Liege
Further Reading Structural & Stochastic Dynamics
www.ssd.ulg.ac.be

Read more about this topic:

® Denoél V., Carassale (to appear). Response of an oscillator to a random quadratic
velocity-feedback loading.

® Denoél V. (2011). On the background and biresonant components of the random
response of single degree-of-freedom systems under non-Gaussian random loading.
Engineering Structures. 33(8): p. 2271-2283.

Available @ www.orbi.ulg.ac.be
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