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Why do we need this model? 

Typical dike in the Netherlands with a block revetment 
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Residual strength of a dike  
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Simulating a whole storm 
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Large scale experiments in the Deltaflume (Wolters & Klein Breteler, 2011) 

- Scale 1:1 

- Dike is built with a sand core and a clay layer made from clay  

blocks (2 x 2 m, 80 cm thick) 

- Block revetment below the berm and grass on the upper slope 

 

 

Large scale model tests 
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Large scale experiments in the Deltaflume 

- Scale 1:1 

- Dike is built with a sand core and a clay layer made from clay 

blocks (80 cm thick) 

- Block revetment below the berm and grass above 

 

 

Large scale model tests 
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Large scale model tests 

Erosion of the clay layer and the sand core by waves 

Large scale experiments in the Deltaflume 
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Analysis of the physical model tests 
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(Klein Breteler et al., 2012) 
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Numerical model 
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Dike geometry

Sand core

t = 0.5 h

t = 5.0 h

t = 10.0 h

t = 15.0 h

t = 20.0 h

t = 25.0 h

t = 28.5 h

Water level

• Calculation of the erosion volume over the duration of the storm 

divided in time steps 

• Determination of the erosion profile in each time step 

 erosion depth, progress of erosion 

 

(Kaste & Klein Breteler, 2014) 
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water level course 

with tide 

water level course 

during a storm 

(HR2006) 

time t [h] 

w
a

te
r 

le
v
e

l 
[m

+
N

A
P

] 
• Recent enhancement with PBZ: adaptation for varying boundary 

conditions 

• Replacing erosion rate formula for clay with new formula (Mourik, 2015) 

 

Adaption numerical model 
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• Split the dike into horizontal sections 

• Distribute erosion volume of the current time step over the sections 

• Store erosion volume and erosion depth per section 

Approach for a varying water level 

(Kaste & Klein Breteler, 2015) 
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• Split the dike into horizontal sections 

• Distribute erosion volume of the current time step over the sections 

• Store erosion volume and erosion depth per section 

Approach for a varying water level 

dike geometry 

erosion profile  

water level 

(Kaste & Klein Breteler, 2015) 
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Example of the erosion of clay with a varying water level and varying 

wave conditions 
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Questions? 

Thank you for attending my presentation! 
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Dike geometry
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dorothea.kaste@deltares.nl 
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