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The paper explores the impact and durability of 

virgin HDPE nets filled with stones as an 
innovative approach to erosion prevention in 
aquatic environments. The first product 
manufactured from 100% recycled PET, known as 
filter units, was developed by the Japanese 
company Kyowa (1987), introducing the idea of 
using mesh-filled units for stabilising maritime 
structures. Due to their adaptability and 
eco-friendly design, these rPET units have been 
used widely in projects all over the world for more 
than thirty years. But given the growing need for 
materials with better tensile strength, resistance to 
abrasion, and longer lifespans, we look at a newly 
founded HDPE variation that is 100% virgin which 
was created by International Geotextile GmbH. 
Although the structural architecture is similar, this 
updated version offers better durability and a lower 
risk of microplastic contamination. 

Although rPET has become more and more 
popular because to its capacity to minimise waste 
and align with the principles of the circular 
economy, studies indicate that it may face 
challenges in long-term durability due to 
degradation during recycling processes (Bhattarai 
et al., 2023). vHDPE provides a strong alternative 
for projects requiring greater durability, particularly 
in high-abrasion, UV-exposed, and ecologically 
sensitive scenarios. While rPET is a an excellent 
choice for projects that focus on resource 
conservation and recycled materials, vHDPE can 
be used for situations where durability over time is 
crucial. Virgin HDPE's excellent durability make 
sure long-term performance while minimising 
ecological impact because both materials support 
sustainability. Recent studies have shown that 
recycled polymers, including recycled HDPE, tend 
to degrade in comparison to virgin materials 
(Petrović et al., 2022). 

The application of vHDPE nets filled with stones 
exemplifies a hybrid engineering approach, 
blending traditional engineering techniques with 
bioengineering principles to offer both structural 
integrity and environmental enhancement, as 
demonstrated by recent studies on coastal 
protection (Slee et al., 2023). In addition to its 
ability to resist abrasion and UV exposure, the 
interstitial spaces in the mesh support aquatic and 
terrestrial ecosystems, promoting natural sediment 
accumulation and providing habitats for marine 
and land-based life. Figure 1 is an example of 

combining hard engineering choices and 
bioengineering methods encouraging the 
development of more durable and ecofriendly 
infrastructure, especially in the areas of ecosystem 
restoration, riverbank and coastal protection. 
These hybrid alternative solutions to vHDPE reveal 
a balance between durability, strength, and 
environmental responsibility connecting 
modern-day demands for solid basis and 
environmental stewardship. 

 

 
Fig. 1. hybrid engineering approach on Yearls Weir river 
bank, Workington; Cumbria, N.W. England (CBEC-Salix) 

 
As a result, vHDPE nets filled with stones 

provide a future erosion control solution which 
addresses both the needs of infrastructure 
durability and environmental enhancement. While 
recycled resins are frequently avoided in these 
high-stress applications, vHDPE provides the 
necessary advantage for environments prone to 
high stress and abrasion. The development of 
vHDPE nets filled with stones represents an 
important step in geosynthetic engineering and 
environmental restoration, meeting the growing 
demand for sustainable infrastructure. 
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