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1.  I ntroduction  

Management of coastal erosio n and recession of shorelines is an ongoing challenge for most 
countries in the Pacific Islands, with causes of erosion varying from location to location but 

broadly including:  
 

�x Storms/cyclones and associated large waves and high water levels;  

�x Distant gene rated swell events;  
�x Changes in sediment budget and movement due to both anthropogenic and natural 

changes in environmental processes (such as sand mining, coastal development and 

protection, changes in sediment production from reefs, damming or changes to rivers, 
etc.;  

�x Climate change effects such as sea level rise, changes to storm frequency, intensity 

and distribution, and changes to longer term cycles such as ENSO with its associated 
impacts on sea levels and storminess.  

 

Tonkin + Taylor International (T +TI) were  engaged by the Pacific Region Infrastructure Facility 
(PRIF) to undertake specialist coastal engineering research on options for coastal protection , 
with a focus on Pacific Island Countries (PICs) .  An initial desktop review of existing coastal 

protection methods used throughout the Pacific was  undertaken (PRIF, 2016) and identified the 
potential to use locally available and/or low er  cost materials for coastal protection in low wave 
energy environments.  However, it was also identified that physic al model testing was required 

to provide sufficient design information to inform prepara tion of generic design guidance for 
these  more  affordable coastal protection options.  
 

The Water Research Laboratory (WRL) of the School of Civil and Environment al Engi neering at 
UNSW Sydney  was commissioned by the PRIF to undertake the physical model investigations. 
Specifically, WRL were engaged to undertake wave flume modelling of  revetments armoured 

with :  
 

�x Small hand placed geotextile sand containers (GSCs) , commonly  referred to as 

�³�J�H�R�E�D�J�V�´���R�U���³�V�D�Q�G�E�D�J�V�´; and  
�x Pattern placed concrete masonry building blocks (CMBs) , commonly referred to as 

�³�%�H�V�V�H�U���E�O�R�F�N�V�´.  

 
�7�K�L�V�� �U�H�S�R�U�W�� �S�U�H�V�H�Q�W�V�� �W�K�H�� �U�H�V�X�O�W�V�� �R�I�� �:�5�/�¶�V�� �S�K�\�V�L�F�D�O�� �P�R�G�H�O�O�L�Q�J�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q���� �Z�L�W�K�� �W�K�H�� �L�Q�W�H�Q�W�L�R�Q�� �R�I��
informing the d evelopment of subsequent design guidance for these forms of  affordable coastal 

protection.  
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Figure 3 .5 : Revetment Design CMB2  

 
 

 

 

Figure 3 .6 : Revetment Design CMB3  

 
 
 

 



 

 
WRL Technical Report 2016/24   FINAL   April 2017  13  

 



 

 
WRL Technical Report 2016/24   FINAL   April 2017  14  

 

Figure 3 .9 : Revetment Design CMB5b  

 
 

 

Figure 3 .10 : Revetment Design CMB6  
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reference.   The results indicate that there is very little difference in wave runup levels that occur 
with the various �³�L�Q- �S�O�D�Q�H�´��CMB placement patterns tested.  

 
Additional tests were undertaken to investigate the reduction in wave runup that could be 
achieved by placing a small number of CMBs within the armour layer on their end as shown  in 

Figure 3.10  for revetment CMB6 (long axis of block protruding outwards from armour layer  and 
block holes facing cross -slope ).  While this armouring configuration does increase the cost of the 
armour layer (slightly higher numb er of blocks  required ), the results of the testing showed that 

for all three wave periods tested (3, 5, and 10 seconds), approximately 20% lower wave runup 
levels were achieved  in comparison with a standard running bond placement pattern .  These 
results ar e shown in Table 5.2 and Figure 5.8.  A more detailed snapshot of the reduction in 

�Z�D�Y�H�� �U�X�Q�X�S�� �D�F�K�L�H�Y�H�G�� �Z�L�W�K�� �W�K�H�� �³�X�S�V�W�D�Q�G�´�� �E�O�R�F�N�� �S�O�D�F�H�P�H�Q�W�� �S�D�W�W�H�U�Q�� �Z�K�H�Q�� �F�R�P�S�D�U�H�G�� �W�R�� �W�K�H��
�V�W�D�Q�G�D�U�G�� �³�U�X�Q�Q�L�Q�J�� �E�R�Q�G�´�� �S�D�W�W�H�U�Q�� �L�V�� �V�Kown in Figure 5.9, which presents a time series of wave 
runup occurrences on the two tested revetments.  
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Appendix B: GSC Sand Fill Specifications  

Fill sand for the model geotextile containers was sourced from Anna Bay, NSW due to its fine 
grained nature.  Table B.1 provides grading s pecifications for the fill sand.  

 

Table B.1 : Grading Properties for Model GSC Fill Sand  

Sieve Size  

(µm)  

Cumulative % Retained  

(%)  

355  0 

250  4.2  

180  77.6  

125  99.3  

90  99.9  

<90  100  

205  D50  

 
 

 
 










