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large-scale dike breaching experiment following overflow was held at Lillo (Antwerp) in 2012. The outcomes of the 
breach test serve to unveil the impact of a chosen breach growth model, to set application limits, to come up with 
guidelines for proper selection and usage of the model to be applied. 

Breach growth models are used to predict the breach dimensions and to estimate the flow through the breach. All 
assessed models pretty well succeed in this. However, starting from various premises and taking into account a 
(limited) set of different breaching mechanisms, the use of today��� ����
-of-the-art breach growth models is not 
entirely trouble free 

  

1 Introduction  
Within the frame work of the realization of the 
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large-scale dike breaching experiments following 
overflow are organised. The setup and outcomes of one 
of these field tests, the so-����
��������� !�
"�
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described by [1]. In this study, 6 breach growth models 
��
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�� ��� �������
� �	
� �������  !� #�
��	��
� �
��$�
Following these simulations, results, limitations and 
pitfalls are discussed in this paper. 
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2.1 Breaching module in MIKE (DHI) 
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2.2 Breaching module in IWRS (HR Wallingford) 
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2.3 Breaching in accordance with the Verheij-
van der Knaap (V-vdK) breach growth formula 
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2.4 BRES-Visser (TU Delft) [4] 

&���	�� ���� ���������� ����
��� ���� ������� ��� ����
������

��	�� �� ���	����� ����� 
���
���� *������� ��� "���##�� ��
����	���	����� $���%� ������ ������� ��� ����
������ �	��
��������� ��� �� ���������� 
��� �	�����	�� �����	�� ����� ��
��������� ������ ������� $��%�� ���� ������� ��� ����
������ ��� ����
����������

	����	���������������������8?�$����������	��
�	�


	����	��
�8./%���
������� ������	�	�� �	�� ����������� ������	� �
� ���� ��	������
������������
�����������*���������	������0� ���	�*����������
���� ������ ������� ���������� �	�� ���� ������� ������ ������ ���
�	�������� ��	������ ������� ������� ��	��	
��� �	� *������ �;�
�	��;������������	�����	���������	��������	�������������	�
�	�������������� ������	��
�@��������+�(�����( ��(
���( ��(
����������������������
�������	���	����	��	�������*������
�����������������������������������	�������	��
���*�������;��
;���������� �����	�������������
�����8�

���	�� ������	��
���	������ 
���
���� ��	� ��� �����	�� ���� *������ ���� ��� ;��
$����	%� �������� ������	� ��� ��	�������� ��� ���� ���������
������	���

2.5 AREBA (TU Delft) 
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3 Site-specific input data 

3.1 Dike/Breach geometry Lillo A experiment 
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3.2 Dike material characteristics 

!����	� ���� ��

���	�� ������� ������� ���� ����� ���������
	����� ��� ��� ��������������� ���� ����� �
� �	�
�� �����������
�	�����������
������������	��	�������6��

4 Results and discussion 

4.1 Headcut migration 
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Figure 2. Position of the headcut 

4.2 Vertical and lateral breach growth 
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Figure 3. Breach crest level 
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Figure 4. Breach growth in width. 

4.3 Breach flow 
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Figure 5. Breach Flow. 

5 Conclusions 
Prior to discussing the results and differences between 

the applied breach models, it is stressed that all breach 
models should be used with care as well as caution and 
do need specialised expertise and relevant experience. 
Whether certain software does not allow for negative 
flow conditions (HR Breach, BRES-Visser, AREBA-
TUD), how downstream water levels are calculated 
(BRES-Visser) and that too large differences between 
dike and breach crest result in instabilities (HR Breach, 
AREBA-TUD), if a �������������

����	�������

	����	��
�
���� �
����
��� �
� ���� �	���� is taking into account (HR 
Breach) can hardly be derived when reading manuals 
only. 

 

The good news is that most/all models provide useful 
results starting from the same input regarding the strength 
parameters. In some cases (HR Breach, V-vdK) 
foreknowledge comes in handy or is even needed. 

It should be clear that although there is a tendency 
towards a general consensus for the (whole) breaching 
process, the sequential approach is not hard coded in 
every breach model. 

Except for V-vdK, lateral growth is directly related to 
the vertical growth.  

Only AREBA-TUD and HR Breach take a varying 
discharge coefficient into account in order to account for 
the occurende of so-called converging flow. 

Taking into account retrograde erosion/headcut 
migration has an important influence on the timing of the 
peak flow through the breach. 

Finally, it is recommend not to use terms like inner 
and outer slope, but rather river- and landside or core and 
top layer. 
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