
Australasian Coasts & Ports 20 21 Conference – Christchurch,  30 November Patrick Knook

 2,3, Steve Procter3 
1 Water Research Laboratory, School of Civil and Environmental Engineering, UNSW Sydney, Manly Vale, 

�$�X�V�W�U�D�O�L�D�����I���I�O�R�F�D�U�G�#�Z�U�O���X�Q�V�Z���H�G�X���D�X 
2 �7�R�Q�N�L�Q�������7�D�\�O�R�U���,�Q�W�H�U�Q�D�W�L�R�Q�D�O�����$�X�F�N�O�D�Q�G�����1�H�Z���=�H�D�O�D�Q�G�� 

3 



Australasian Coasts & Ports 20 21 Conference – Christchurch,  30 





Australasian Coasts & Ports 20 21 Conference – Christchurch,  30 November – 3 December  2021 
�3�K�\�V�L�F�D�O���P�R�G�H�O�O�L�Q�J���R�I���F�R�P�S�O�H�[���R�Y�H�U�W�R�S�S�L�Q�J���I�O�R�Z�V���D�W���¿�K�D�X �3�R�L�Q�W�����.�D�L�N�À�X�U�D���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W���R�I���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V 
Flocard, F., Deiber, M., Shand, T.S., Knook, P. and Proctor, S. 
2.4 Existing Seawall  
�7�K�H�� �H�[�L�V�W�L�Q�J�� �V�H�D�Z�D�O�O�� �I�D�F�H�� �X�Q�G�H�U�O�\�L�Q�J�� �W�K�H�� �U�R�D�G��is 
comprised of stepped concrete block layers 
���L�Q�F�O�X�G�L�Q�J�� �D�� �U�H�F�X�U�Y�H�G�� �F�D�S�S�L�Q�J�� �E�O�R�F�N������ �Z�L�W�K�� �D�Q��
�L�Q�G�L�F�D�W�L�Y�H�� �U�R�D�G���F�U�H�V�W�� �O�H�Y�H�O�� �R�I�� ����������m above New 
�=�H�D�O�D�Q�G�� �9�H�U�W�L�F�D�O�� �'�D�W�X�P�� ���D�S�S�U�R�[���� �P�H�D�Q�� �V�H�D�� �O�H�Y�H�O������ 
�7�K�H���S�O�D�Q���Y�L�H�Z���F�X�U�Y�D�W�X�U�H���R�I���W�K�H���Z�D�O�O���Z�D�V���G�H�U�L�Y�H�G���I�U�R�P��
�W�K�H�� �'�(�0�� �D�Q�G�� �Xsed to align the overall 120 m of 
modelled section into the nearshore bathymetry. 
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the existing seawall 

 

 

�)�L�J�X�U�H ��    Overview of completed nearshore model 
bathymetry zones and seawall 
 
�&�U�L�W�L�F�D�O�� �H�O�H�P�H�Q�W�V�� �V�X�F�K�� �D�V�� �W�K�H�� �V�W�H�S�� �R�I�I�V�H�W�� �E�H�W�Z�H�H�Q��
�H�D�F�K�� �O�D�\�H�U�� �D�Q�G�� �W�K�H�� �W�R�S�� �U�H�F�X�U�Y�H�� �Z�H�U�H�� �L�Q�F�O�X�G�H�� �W�R��
�H�Q�V�X�U�H�� �D�F�F�X�U�D�W�H�� �P�R�G�H�O�O�L�Q�J�� �R�I�� �R�Y�H�U�W�R�S�S�L�Q�J��
processes when waves impact the seawall.  
 
The model of the seawall was assembled within the 
�I�O�X�P�H�� �D�Q�G�� �L�Q�W�H�J�U�D�W�H�G�� �Z�L�W�K�L�Q�� �W�K�H�� �Q�H�D�U�V�K�R�U�H��
bathymetry area prior to the final �S�R�X�U���D�Q�G���V�K�D�S�L�Q�J��
of the bathymetry capping, allowing for a seamless 

�E�D�W�K�\�P�H�W�U�\���V�X�U�I�D�F�H���H�[�W�H�Q�G�L�Q�J���U�L�J�K�W���X�S���W�R���W�K�H���V�H�D�Z�D�O�O��
face.  The modelled concrete slabs at the toe of the 
�V�H�D�Z�D�O�O���Z�H�U�H���V�H�F�X�U�H�G���L�Q���S�O�D�F�H���R�Y�H�U���W�K�H���E�D�W�K�\�P�H�W�U�\��
with localised infill based on review of the provided 
hi-�U�H�V�R�O�X�W�L�R�Q���Derial photography and DEM. 
 
3. Data Collection and Instrumentation  
3.1 Waves  
�:�D�Y�H�V�� �Z�H�U�H�� �P�H�D�V�X�U�H�G�� �X�V�L�Q�J�� �F�D�S�D�F�L�W�D�Q�F�H-type 
�Z�D�Y�H�� �S�U�R�E�H�V���� �V�D�P�S�O�H�G�� �D�W�� �������� �+�]�� ���S�U�R�W�R�W�\�S�H�� �V�F�D�O�H�� 
�D�Q�G���W�K�H�Q���S�U�R�F�H�V�V�H�G���X�V�L�Q�J���W�K�H���O�H�D�V�W���V�T�X�D�U�H���P�H�W�K�R�G��
�G�H�V�F�U�L�E�H�G�� �E�\�� �0�D�Q�V�D�U�G�� �D�Q�G�� �)�X�Q�N�H�� �������������� �W�R��
separate and interpret incident and reflected waves.   
 
�$���W�R�W�D�O���R�I���H�L�J�K�W�����������Z�D�Y�H���S�U�R�E�H�V���Z�H�U�H���L�Q�V�W�D�O�O�H�G���L�Q���W�K�H��
�I�O�X�P�H�� �W�K�U�R�X�J�K�R�X�W�� �W�H�V�W�L�Q�J���� Two nearshore wave 
probes were positioned in front of the seawall and 
t�Z�R�� �V�H�W�V�� �R�I�� ���� �S�U�R�E�H�� �D�U�U�D�\�� �����3�$���� �Z�H�U�H�� �L�Q�V�W�D�O�O�H�G��
�I�X�U�W�K�H�U�� �R�I�I�V�K�R�U�H���� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �������� �P�� �D�Q�G�� ������ m 
�I�U�R�P�� �W�K�H�� �W�R�H�� �R�I�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �V�H�D�Z�D�O�O�� �D�Q�G�� �X�V�H�G�� �I�R�U��
wave climate calibration and reflection analysis [2]. 
 
3.2 Overtopping 
�$�Y�H�U�D�J�H�� �Z�D�Y�H�� �R�Y�H�U�W�R�S�S�L�Q�J�� �U�D�W�H�V�� �Z�H�U�H�� �P�H�D�V�X�U�H�G��
�X�V�L�Q�J���D���Y�R�O�X�P�H�W�U�L�F���F�D�W�F�K���W�U�D�\���L�Q�V�W�D�O�O�H�G���O�H�H�Z�D�U�G���R�I���W�K�H��
�V�H�D�Z�D�O�O���U�R�D�G�����V�R���W�K�D�W���W�K�H���W�R�W�D�O���Y�R�O�X�P�H���R�I���R�Y�H�U�W�R�S�S�L�Q�J��
�Z�D�W�H�U���Z�D�V���F�D�S�W�X�U�H�G���D�Q�G���W�K�H�Q���D�Y�H�U�D�J�H�G���R�Y�H�U���W�K�H���W�H�V�W��
�G�X�U�D�W�L�R�Q���� 
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3.3 Wave Loads  
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�)�L�J�X�U�H 10    Crown wall section with load cells 
 

�7�K�H�� �W�H�V�W�� �S�U�R�J�U�D�P�� �S�U�H�G�R�P�L�Q�D�Q�W�O�\�� �I�R�F�X�V�H�G�� �R�Q�� �I�R�X�U��
�G�L�I�I�H�U�H�Q�W���W�H�V�W���F�R�Q�G�L�W�L�R�Q�V���D�V���V�X�P�P�D�U�L�V�H�G���L�Q��Table 1. 
 
Table 1   Modelled Wave Conditions 

ID Description  Hs 
(m) 

Tp 
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�)�L�J�X�U�H 13    �,�O�O�X�V�W�U�D�W�L�R�Q���R�I���V�S�D�W�L�D�O���Y�D�U�L�D�E�L�O�L�W�\���R�I��overtopping 
���H�[�L�V�W�L�Q�J���F�R�Q�I�L�J�X�U�D�W�L�R�Q��- �)���� 
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