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HARD TECHNIQUES 

 
TECHNIQUES 

 
PRINCIPLES 

 
LIMIT OF APPLICATION 

 
Breakwater 

 
Breakwaters are protective structures placed offshore, generally in hard materials such 
as concrete or rocks, which aim at absorbing the wave energy before the waves reach 
the shore. 

 
Breakwaters reflect or diffract wave energy in destructive ways or concentrate it in local hot 
spots. Erosion problems and the scouring effects of misdirected energy lead to the loss of 
beach / coastline and undermine the protected structures.  
 

 
Gabion 

 
The gabion is a metal cage filled with rocks, about 1 metre by 1 metre square. Gabions 
are stacked to form a simple wall. 
 

 
They are used to protect a cliff or area in the short term only, since they are easily damaged 
by powerful storm waves and the cages tend to rust quite quickly. Gabions have the advantage 
of ease of use and are relatively cheap but their life span is short. 
 

 
Geotextiles 

 
Geotextiles are permeable fabrics, which are able to hold back materials while water 
flows through. Geosynthetic tubes are large tubes consisting of a woven geotextile 
material filled with a slurry-mix. The mix usually consists of dredged material (e.g. sand) 
from the nearby area but can also be a mortar or concrete mix. 
 

 
Geotextiles are relatively recent but provided good results to prevent beach from retreating. In 
addition, they are very flexible and can be re-arranged if their configuration does not provide 
good results. 

 
Groin fields 

 
Groins are structures that extend perpendicularly from the shore. Usually constructed 
in groups called groin fields, their purpose is to trap and retain sand, nourishing the 
beach compartments between them. Groins may be made of wooden or rocky 
materials. They interrupt the longshore transport of littoral drift. When a well-designed 
groin field fills to capacity with sand, longshore transport continues at about the same 
rate as before the groins were built, and a stable beach is maintained. 
 

 
Sand accumulated between groins contributes to a sediment deficit down-drift. Coastal erosion 
problems are then shifted to other locations. Thus, to be effective, groins should be limited to 
those cases where longshore transport is predominantly in one direction, and where their 
action will not cause unacceptable erosion of the downdrift shore. 

 
Revetments 

 
Revetment is a sloping feature, which breaks up or absorbs the energy of the waves 
but may let water and sediment pass through. The older wooden revetment consists of 
posts fixed into the beach with wooden slats between. Modern revetments have 
concrete or shaped blocks of stone laid on top of a layer of finer material. Rock armour 
or riprap consists of layers of very hard rock with the largest, often weighing several 
tonnes, on the top. Riprap has the advantage of good permeability and looks more 
natural. 
 

 
Revetments are adapted to foreshore with a gentle slope. It has the same adverse effect as 
seawalls though with a reduced intensity. It also results in changing the nature of the sea 
frontage, which may lead to further changes in the foreshore ecosystems. 

 
Seawall 

 
Bulkheads and seawalls protect banks and bluffs by completely separating land from 
water. Bulkheads act as retaining walls, keeping the earth or sand behind them from 
crumbling or slumping. Seawalls are primarily used to resist wave action. Design 
considerations for these types of structures are similar. These structures do not protect 
the shore in front of them, however. 
 

 
When bulkheads and seawalls are used in areas where there is significant wave action, they 
may accelerate beach erosion (much of the energy of the waves breaking on the structure is 
redirected downward to the toe). Bulkheads and seawalls are most appropriate where fishing 
and boating are the primary uses of the shore, and gently sloping areas for sunbathing or 
shallow-water swimming are not essential. They are also critical when risks associated to 
coastal erosion are imminent. 
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