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Motivation 2

Are these criterias still valid
with non-linear systems ??

Mayou, A., & Denoël, V. (2022) 
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Tamura, Y., (1981)

Multiple Timescales formulation (1) 3

Numerical solver Non-dimensionalisation

Assumptions on orders of magnitude

Truncation at first order
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Multiple Timescales formulation (2) 4

With TMD :

Without TMD :

Rigo, F., Andrianne, T., & Denoël, V. (2022)

Mayou, A., & Denoël, V. (2022) 

4→3
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Full Dynamics

Structure – without TMD 5
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Structure – without TMD 6

Full Dynamics vs Multiple Timescales
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Structure – with TMD 7

Full Dynamics vs Multiple TimescalesFull Dynamics

Den Hartog, J.P., (1985)
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Structure – with TMD 8

Full Dynamics vs Multiple TimescalesFull Dynamics

Den Hartog, J.P., (1985)
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Structure – with TMD 9

Full Dynamics vs Multiple TimescalesFull Dynamics

Den Hartog, J.P., (1985)
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Structure – with TMD 10

Full Dynamics vs Multiple TimescalesFull Dynamics

Den Hartog, J.P., (1985)
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Equivalent damping {Structure + TMD} vs VIV 11
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Equivalent damping {Structure + TMD} vs VIV 12
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Equivalent damping {Structure + TMD} vs VIV 13
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Equivalent damping {Structure + TMD} vs VIV 14
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Equivalent damping {Structure + TMD} vs VIV 15
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Concluding remarks 16

• Multiple timescale asymptotic method 

o predicts structural dynamics without/with TMD

o is accurate and computationally efficient

• Equivalent damping

o enables universal curves for the equivalent damping for practitioners
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Thank you – Takk
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