Ekstreme bglger over grunne og ekstreme
bglgelaster pa horisontal sylinder bak grunne

Karsten Trulsen

Seksjon for Mekanikk
Matematisk institutt
Universitetet i Oslo

16 August 2022

Karsten Trulsen Ekstreme bglger over grunner



Bglger og statistikk
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Sjevhet v = ELO=° yurtosis = ELZ)]

En Gaussisk variabel har skjevhet v = 0 og kurtose k = 3

Enkelt kriterium:

Hgyere K = Hgyere sannsynlighet for extreme/freake bglger
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Det startet med en konkurranse utlyst av MARIN 2010:

Hvem har den beste numeriske modellen for & simulere
irregulere bglger inn pa grunnere vann?
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MARIN experiment: k,h = 0.81 — 0.54
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Laboratory evidence of freak waves provoked
by non-uniform bathymetry
K. Trulsen,” H. Ze tad®)

eng,” and O.
Depariment of Mathematics, University of Oslo, Norway

(Received 14 July 2011; accepted 23 July 2012; published online 5 September 2012)

We show experimental evidence that as relatively long unidirectional waves prop-
agate over a sloping bottom, from a deeper o a shallower domain, there can be a
Tocal maximum of kurtosis and skewness close to the shallower side of the slope.
We also show evidence that the probability of large wave envelope has a local
maximum near the shallower side of the slope. We therefore anticipate that the
probability of freak waves can have a local maximum near the shallower side of a
slope for relatively long unidirectional waves. © 2012 American Institute of Physics.
[http:/dx.doi.org/10.1063/1.4748346]
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Lar seg reprodusere med Boussinesq, men

PHYSICS OF FLUIDS 25, 122103 (o)
Freak waves in weakly nonlinear unidirectional wave trains
over a sloping bottom in shallow water
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Evolution of skewness and kurtosis of weakly nonlinear
unidirectional waves over a sloping bottom
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Bglger over grunne

Deterministisk beskrivelse: Bglger inn pad grunnere vann gar
langsommere og vokser i amplitude. Modulasjonsustabilitet blir

vesentlig svakere.

Stokastisk beskrivelse: Sannsynligheten for freake bglger over
grunne kan bli vesentlig stgrre enn for flat bunn.
Master oppgave til Anne Raustgl (2014):
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B¢|ger (e)V/Sig grU nne — kU rtose (Master oppgave til Anne Raustgl)
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Overflatehevning og hastighetsfelt over grunne

Deterministisk beskrivelse: Overflatehevning og hastighetsfelt er
“last” til hverandre?

Stokastisk beskrivelse: Freake overflatebglger og freake
hastigheter forekommer pa forskjellige steder over grunna!

Master oppgave til Stian Jorde (2018):
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Bglger over grunne

b:35:20, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

Artikkel basert pa arbeid til tre master studenter:

J. Fluid Mech. (2020), vol. 882, R2, doi:10.1017/jfm.2019.861
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Extreme wave statistics of long-crested
irregular waves over a shoal

Karsten Trulsen''i, Anne Raustgl', Stian Jorde'
and Lisa Baverfjord Rye'

'Depanmem of Mathematics, University of Oslo, 0371 Oslo, Norway

(Received 14 August 2019; revised 23 September 2019; accepted 14 October 2019)

We report laboratory experiments of long-crested irregular water surface waves
propagating over a shoal. For a sufficiently shallow shoal we find that the surface
elevation can have a local maximum of skewness and kurtosis above the shallower
part of the shoal close to the edge on the incoming side, and a local minimum of
skewness over the downward slope on the lee side of the shoal. We find that the
horizontal fluid velocity can have a local maximum and minimum of skewness at
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Det stemmer at dypere vann kompatibelt med NLS ikke skal gi
slike fenomener:

Physics of Fluids ARTICLE scitation.orgfjournallphf

Statistical properties of wave kinematics
in long-crested irregular waves propagating
over non-uniform bathymetry

Cite as: Phys. Fluids 33, 046601 (2021); doi: 10.1063/5.0047643
Submitted: 15 February 2021 - Accepted: 17 March 2021 -
Published Online: 1 April 2021
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ABSTRACT

Experimental and numerical evidence have shown that y may alter y the statistical properties of surface
clevation in irregular wave fields. The probability of “rogue” waves is increased near the edge of the upslope as long-crested irregular waves
propagate into shallower water. The present paper studis the statistics of wave kinematics in long-crested irregular waves propagating over a
shoal with a Monte Carlo approach. High order spectral method is employed as wave propagation model, and variational Boussinesq model
is employed to calculate wave kinematics. The statistics of horizontal fluid velocity can be different from statistics in surface clevation as the
waves propagate over uneven bathymetry. We notice strongly non-Gaussian statistics when the depth changes abruptly in sufficiently shallow
water. We find an increase in kurtosis in the horizontal velocity around the downslope area. Furthermore, the effects of the bottom slope
with different incoming waves are discussed in terms of kurtosis and skewness. Finally, we investigate the evolution of kurtosis and skewness
of the horizontal velocity over a sloping bottom in a decper regime. The vertical variation of these statistical quantities is also presented.

Published under license by AIP Publishing https://doi.org
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Submerged floating tunnel bridge — Archimedes bridge

Aker Norwegian Contractors  Selmer
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Krefter pa horisontal sylinder bak grunne

Master oppgave til Karen Samseth
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Horisontal sylinder
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Statistikk avhenger av posisjon relativt til grunna
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@ BI3 referanseverdi uten grunne

@ Svart verdi med grunne ved ulike posisjoner relativt til grunna
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Kreftene kan bli mer ekstreme som fglge av grunna
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@ BI3 referanseverdi uten grunne

@ Svart verdi med grunne ved en posisjon relativt til grunna
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En grunne kan forarsake:

@ Flere freake overflatebglger
@ Flere freake bglgehastigheter

@ Flere freake krefter pa horisontale rgr

Karsten Trulsen Ekstreme bglger over grunner
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