Subspace-based detection of fatigue damage on a steel
frame laboratory structure for offshore applications
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Vibration based damage diagnosis methods - verification and validation

Statistical damage detection theory
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Experimental analysis:
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Numerical test verification:
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Numerical simulation OWT:

ANSYS
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le performance monitoring

To consider beside others:

Dynamic properties
Realistic Loading
Environmental nuisance

Operational influences



® jacket-like steel frame
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©® defined artificial damaging

© different excitations

© acceleration sensor net
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Fatigue test — numerical simulation

To which extend the numerical simulation is able to reproduce the effects of the real fatigue
test.

Modelling and transient analysis:

©® beam and shell elements

® damage by deleting couplings

© validation by exp. modal analysis

© stochastic input

® 98.000 load steps each response
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® 50 responses

® SSDD on each response .o
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Numerical analysis of fatigue damage on OWT-Jacket
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Increasing damage — setup A

Increasing turbulence intensity — setup E
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