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Context

Le Nouveau Vélodrome Marseille Stade de Lille Métropole

— Equivalent Static Wind Loads?

<complex structure, load combination, codification, simplicity>
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Equivalent Static Wind Loads

Wind pressure Structural system Structural response
Extreme value (+)

Extreme value (-)
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Overestimation of the envelope



Academic Example

> Well-known wind pressure field

> Limitations of existing ESWLs
> Linear & static structural behaviour <simple enough>

g% Non Gaussian pressure field !



Pressure Field

Mean Std
a [kPa] b [kPa]
-06 -04 -02 0 0 01 02 03
0 0
5 5
10 10

0 5 10 15 20 20

Skewness

10

15

20




Structural System
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Structural System: Bending Moments

z. /\ |

af /X\/\/\lf//Y\/l\/j

GV T T T T T T -
saf ]
40 60 80 100 120

1 20

@ Non Gaussian structural responses!



Structural System: Bending Moments
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@ Extreme values (Kareem-Zhao formula)
Mean extreme, 86% quantile for T =1hour




Equivalent Static Wind Load

> Load-Response Correlation (LRC) [Kasperski 1992]
P = 8PprOp
@Gaussian context: Most probable extreme load pattern
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Equivalent Static Wind Load

> Load-Response Correlation (LRC) [Kasperski 1992]

P = gPprOp
@Non—@raussian context: No interpretation
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Equivalent Static Wind Load

> Conditional expected static wind load [Blaise et al., 2016]
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@Non—Gaussian context: conditional average of the pressures
> Bicubic Model (7-parameter)
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Equivalent Static Wind Load
> Bicubic Model (7-parameter)




Equivalent Static Wind Load: Comparison

Bicubic-based
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e LRC: Severe 20% over-estimation of the envelope
e Bicubic-based ESWL: Slight 5% over-estimation of the envelope



Envelope Reconstruction
> Reconstruction of the 86%-quantiles extremes envelope for a
reference period of 1 hour.
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g% Overestimations up to 25% with the LRC method and up to 15%
for the bicubic model



Envelope Reconstruction

> General comparison between LRC ESWL and Bicubic-based ESWL
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@ bicubic-based CESWLs generally perform better, but not always.



Perspectives & Conclusions

Proposition of a Non-Gaussian version of the LRC

> bi-cubic model

> regularly extends the LRC for non Gaussian pressure field /responses
> 7 degrees-of-freedom: fairly good match the non Gaussian joint PDF
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Thank you ...

Vincent Denoél, Université de Liege
Structural & Stochastic Dynamics
www.ssd.ulg.ac.be
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