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Rock Armour Groynes, Cleveleys, Lancashire 

 

HPS17c on large, wide width rolls for efficient installation 

Project Overview 

GEOfabrics HPSc geotextiles were selected as a filter 

mechanism below rock groynes on Lancashire’s 

coastline.  The use of this geosynthetic in lieu of 

graded stone layers delivers cost, time, and carbon 

savings giving best value to the client and contributing 

to the sustainability of the project. 

Wyre Council’s strategy has been developed inline with 

the shoreline management plan for the north-west coast.  

It presents policies to help manage the risks to people 

and the environment associated with coastal erosion and 

flooding. In recent years the strategy has included 

Cleveleys (2010) and Rossall Flood protection (2018) 

projects. The Wyre Beach management project consists 

of toe protection and groyne construction, stretching 

from the north of Blackpool to Fleetwood, and is set for 

completion in 2026. 

Groynes have been used in the UK since the early 1700’s 

to counter the effects of longshore drift, when natural 

movement of sand is caused by the angle of wave 

approach and retreat from a beach. Groynes encourage 

the build up of sand and shingle to raise the beach levels 

and protect the seawall by dissipating wave energy. In 

this case, rock armour is also used at the toe of the 

existing seawall to prevent erosion and undermining. This 

method offers a low maintenance and sustainable form of 

flood control, providing protection for 11,000 properties 

and vital infrastructure. 

Revetments and groynes are traditionally constructed 

from heavy rock armour placed on top of a graded rock 

filter layer. The armour provides voids that, over time, 

become naturally filled with suspended sand and shingle 

during high tides.  

The layers of graded stone beneath act as a mechanical 
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A groyne at Cleveleys installed above HPS17c  

 

 

filter trapping finer particles of sand or shingle to prevent 

displacement. Without the filter layer, the sand would 

naturally be displaced by tidal influence and the rock 

armour would sink in to the sand below. The mechanical 

filter layer is therefore critical in preventing settlement 

and ensures the longevity of the structure. 

In this case, the stone filter layer would need to be a 

minimum 600mm deep. To build the filter, aggregate 

layers are placed and compacted using progressively 

larger grain sizes. Quarrying and crushing rock is an 

energy intensive and often variable process, meaning 

meeting a tight grading envelope for each layer can result 

in a high proportion of rejected material. Coastal 

protection work is further complicated by inter-tidal 

working windows. 

Using GEOFabrics HPS17c nonwoven geotextiles in place 

of graded stone to provide the filter layer offered a 

number of benefits. 

The HPS17c geotextile is manufactured at GEOFabrics’ 

factory in Leeds, UK. The geotextile is designed to offer 

two way water movement, whilst acting as a filter to 

prevent the displacement of soil and sand below the rock. 

Rock armour functions by virtue of it’s dead weight, 

meaning the geotextile also needs to be sufficiently 

robust to withstand the puncture loads imposed during 

placement of the rock armour.  

The Leeds factory is certified for ISO9001 Quality and ISO 

14001 Environmental Management systems, and 

supported by our in-house UKAS certified laboratory 

Large rolls allow swift installation in tidal areas. 

 

Inter-tidal working in small sections. Rock Armour is placed 

directly on to the HPS17c 
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where every 1,000 lin m is sampled and tested, ensuring 

regularity and conformity to achieve set performance 

values. 

Working in small sections, excavators dug the beach then 

HPS17c geotextile filter was simply unrolled and laid in the 

void. The first layer of rock armour was then placed 

directly onto the geotextile, followed by subsequent layers 

built up to final level within the inter-tidal window. 

In total more than 44,000 m2 HPS17c was supplied to this 

phase of works. To build the same structures with a 

traditional 600mm graded stone filter layer would need 

more than 40,000 tonnes of stone imported to site. Such a 

 

Rising beach sand levels following the groyne construction 

 

Replacing a granular filter with HPS17c resulted in a 54% 

reduction in kgCO2e on materials alone 

stone import would need more than 2,000 vehicle 

movements to bring material on the 126 mile route round 

trip from the quarry, compared to just 9 deliveries for the 

geotextile. 

As well as avoiding the tremendously challenging build of 

a graded filter in an inter-tidal zone, the increased 

installation speed is estimated to have reduced plant 

operation time onsite by as much as 75%.  

Maintenance of rock structures can be costly and highly 

disruptive, particularly where beach access is restricted by 

local conditions or tourism. Using a factory manufactured 

solution in place of the irregular aggregate filter layer 

provides a reliable way to avoid settlement and extend 

the service life of the coastal defences.   

The beach is an important space for wildlife, residents and 

tourists.  Local features such as The Sea Ogre are an 

important part of the Cleveleys Mythic Coast Trail, along 

with the rock pools supporting amenity, tourism and 

biodiversity.  

 

Key benefits of using HPSc geotextiles: 

· Easy Installation 

· Hydraulic performance 

· High puncture resistance 

· High tensile elongation 

 · UK manufacturer 
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