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1 Introduction — Problem Statement 3 Case study

v' Full BETA FE model: 46000 DOFs

v Reduced model: 54 DOFs

v 50 simulations (stiffness realizations)
v input: road induced force

v’ output: suspension acceleration

A significant part of existing infrastructure in developed countries is reaching or has g AT e

exceeded the end of its life-expectancy. Catastrophic events like the Minnesota bridge % oA A S
collapse have increased awareness and posed an abrupt wake up call. ¥ :

Infrastructure carries the resources and networks ensuring our mobility, safety, health
and economic development. Against popular belief, structures comprise breathing
organisms that continually evolve and are exposed to hazards and ageing. We exploit
the synergy of Simulation (Modeling) & Observation (Monitoring) for assessing the
Health of Infrastructure systems & meeting expected demands.
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We need means for assessing the condition of existing systems, predicting their residual -

life and possibly extending this. We need ways to shield or strengthen defect systems, 3 oA AW e M AL AN ‘{

and we do need a plan as to how to look for short or long-term threats. Finally, we need L = - s
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tools for optimally managing the operation and maintenance of these systems, cutting
down on costs while ensuring safety.
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Fig. 1. In recent report cards issued by civil engineering societies in the US and Europe,

infrastructure scores embarrassingly low grades, while every new report urges for significant

investment for avoiding economic loss and meeting expected demands. Kriging
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Step 1: Kriging y(s.t) = m7(s) a(t) + 02 Z(t)

(a) Apply substructuring
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(b) Perform model reduction

5 Case study

v' ANSYS FE model of a small scale wind turbine blade
v" Wind pressure excitation
v’ Local damage (reduced stiffness)

Reduced
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model
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(ANSYS, HAWC2,
FAST, ASHES, etc.)

(c) Utilize surrogates / metamodels

Random input parameters Time history loading responses STKF strain
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Mechanical & geometric
Healthy blade
y coordinate
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" Mdentify a reduced onder model
that may simulate the dynamic behaviour
of the detailed FE model
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Dertimanis et al., ECCOMAS 2016, pp. 6316-6327, 2016.
Ou et al., IALCCE 2016, pp. 355-364, 2016.
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