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Damage Due to Overtopping Waves
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What is the effect of overtopping waves?
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Experimental Set-up
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Instrumentation

GHENT
UNIVERSITY

Department of Civil Engineering — Faculty of Engineering & Architecture

Impact loads
* Load cells
* Pressure sensors

Layer thickness & velocity
* Resistive wave gauges

* Paddle wheels
 Electro-magnetic current meter
 Ultra-sonic distance sensor

Morphological changes
» Bed profiler
« Sediment concentration meter

Additional

* Resistive wave gauges
SICK Laser scanner

3 GoPro cameras

1 High-speed camera
Void-Fraction meter




Measurement, Analysis & Results
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Morphological Study of Sandy Foreshore

« Mild foreshore comprised of ~1000m? sand with D5, = 320pum
» Bed profiler and sand concentration meter measurements
« Xbeach to study expected erosion and vice versa the data for Xbeach validation




Morphological Study of Sandy Foreshore
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» “XBeach reliably reproduces the general evolution of the bed layer.”

« Good prediction of general features of the scour for long time evolution (e.g. equilibrium score
conditions).” [Saponieri et al. 2018]
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Measurement, Analysis & Results
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Study of Wave Parameters
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Measurement, Analysis & Results
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Study of Flow Parameters
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Study of Flow Parameters
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 Ultrasonic distance sensor (1), Electro-magnetic current meter (2), Paddle wheel (3), Wave gauge (4)

» Redundant measurement set-up (intrusive and non-intrusive)

,<iIncoming momentum flux closely related to wave impact loads.” [Cappietti et al. 2018]
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Study of Flow Parameters

l.  Wave breaking

| b

Wave breaking

Vertical Wall

lI.  Overtopping + bore
formation

Promenade

I1l. Bore transformation

Beach

Overtopping &

. Bore transformation Bore impact & deflection
Bore formation

V. Bore impact + upward
deflection

<

V. Bore catch-up

Vertical Wall

VI. Residual water layer +

Promenade anticipated collision
Beach VII. Bore reflection
Bore catch-u Residual water layer & Bore reflection
ore catehi-up anticipated collision
{11111
GHENT

UNIVERSITY




Catch-up bore pattern
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Measurement, Analysis & Results

Paddle

Wall

T Promenade

* %
* *
* *

*

e

o*
Wave Loads on Walls

I %
GHENT TU Delft

UNIVERSITY

Study of Impact Loads
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Study of Impact Loads — Visualisation

Sideview camera Camera behind wall
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Study of Impact Loads - Classification
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Study of impact loads — Prediction
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,Combined empirical and statistical method to
predict the impact force.” [Streicher et al. 2019b]
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K [-]: Shape parameter [Eq. 5.19 or Fig. 5.6], ¢ [Tab. 5.2]
A [-]: Scale parameter [Eq. 5.18 or Fig. 5.6], o [Tab. 5.2]
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Measurement, Analysis & Results ..
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Numerical Simulations — OpenFOAM, SPH, SWASH

,LComparison of OpenFOAM, DualSPHysics and SWASH in terms of wave height at the dike
toe, flow thickness & flow velocity and impact loads.” [Gruwez et al. 2019]
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