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Flooding costs the UK £2.2bn annually and is projected to increase to £27bn by 2080, without 

significant flood resilient infrastructure investment [1]. Permeable pavements are growing in 

popularity due to their ability to mitigate against surface flooding and their contribution towards 

reducing the urban heat island effect (UHI). However, their porous structure encourages 

undesirable weed growth, which leads to pavement damage, reduced permeability, increased 

slipperiness, and a perception of urban decline [2]. Chemical based weed control methods are 

damaging to the environment and the local populations’ health, while non-chemical weed 

control approaches are regarded as labour-intensive and costly [3]. Consequently, there is a 

clear opportunity to develop hard surfaces that are resistant to weed growth, whilst providing 

the well-known benefits of permeable infrastructure, particularly given the need for climate 

change resilient and net-zero infrastructure. 

Similarly, green infrastructure (e.g. green walls and roofs) also offer significant benefits to the 

urban environment through improved stormwater management and a reduced UHI, in addition 

to improving air quality and mental wellbeing. However, current green infrastructure is known 

to have practical limitations. Addressing the material (e.g. sustainable, efficient), structural 

(e.g. able to resist the applied loading), durability (e.g. extreme weather resistant, low 

maintenance) and biological (e.g. plant species that are resistant to varying weather 

conditions) challenges [4] will offer a significant opportunity to produce a new generation of 

resilient and self-sustaining green infrastructure. 

Although the underpinning research to develop weed-resistant permeable pavements and 

plant-friendly structural green infrastructure elements is opposing, they will be addressed 

together as findings in one will aid the development of the other. The interactions between 

plants and the built environment will be investigated and quantified through laboratory 

experiments. Prototype pavement and green infrastructure systems will then be developed 

(modelled, designed and built, using 3D printing), and tested to determine and optimise their 

material, structural, durability and biological performance. The optimum systems will finally be 

deployed in field trials to evaluate their real-world performance. The developed permeable and 

green infrastructure solutions will help to mitigate future change, resulting from urbanisation 

and climate related flooding, through sustainable plant management. 
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