
Non-Trafficked Trafficked Heavy Trafficked

Please note: Illustrations are for guidance only. Not to scale. 

Within impervious pavements
As with pervious pavements Permavoid can be installed 

as a replacement for granular sub-base to enhance the 

attenuation capacity and water treatment efficiency  

of impervious pavements. Invariably, Permachannel is 

used to collect and treat surface water run-off and to 

transfer the flows into an adjoining Permavoid layer. 

The water treatment efficiency of the pavement can be 

further enhanced by the introduction of Permafilter oil 

treatment geotextile at formation, which is particularly 

relevant where pavements are designed as infiltration. 
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Permavoid can enhance the attenuation capacity of  

a pavement and may also enable the reduction of 

granular thicknesses in hydraulic pavements. The 

system is suitable beneath asphaltic, block-paved or 

concrete pavements and for the full range of traffic 

conditions from HGV to domestic driveways. Because  

it has a void ratio almost 70% higher than aggregate, 

Permavoid reduces the depth of your excavations, 

saving time and substantially cutting the volume of 

muck-away, thus reducing costs. Aggregate
(30% void ratio)

Permavoid
(95% void ratio)

Geocellular solutions for shallower depths

Permavoid as an aggregate sub-base replacement
Permavoid is designed to be used in place of a traditional 
aggregate sub-base within trafficked pavements and 
provides a unique high strength, consistent structural 
raft with all the associated benefits of highly voided 
modular geocellular structures.

Within pervious pavements
As Permavoid can be installed as a replacement for 

granular sub-base; the attenuation capacity of 

pervious pavements can be significantly increased  

and the thickness of the granular layers may be 

reduced in many instances. The water treatment 

efficiency of the pavement can also be significantly 

enhanced by the introduction of Permafilter oil 

treatment geotextile at formation level, which is 

particularly relevant where pavements are designed  

as infiltration features. 

Aggregate
(30% void ratio)



Permavoid Biomat comprises a high strength,  

low density, oil treating geosynthetic layer that  

floats on water and is designed to intercept and  

treat potential residual oils that may be present  

within emulsified surface water. The floating mats  

are pre-installed within the Permavoid units and  

can be incorporated where required within the  

overall geocellular structure. Oils are aerobically 

bio-degraded and the system is designed to be  

self-maintaining for the life of the installation.

Permavoid Biomat filters can also be incorporated into 

Polystorm cells to provide treatment for deeper 

attenuation and soakaway applications. 

Permachannel is a combined run-off collection,  

silt/effluent interception and treatment system.  

Each channel incorporates a gravity separation device 

ahead of the outlet to prevent silt and oils from progressing 

beyond the channel into the rest of the drainage system. 

Silts are deposited and collected within the channels for 

removal using normal maintenance techniques and 

hydrocarbons are bio-degraded aerobically within the 

channel. When arranged appropriately, Permachannel 

provides a source control water treatment component that 

is much more effective and sustainable than conventional 

silt/oil separators. 

Permafilter Geotextile is a geotextile that  

has been specifically designed for hydrocarbon 

pollution treatment and is capable of retaining oil 

contamination ranging from daily car drip losses  

up to catastrophic spillages, whilst allowing clean  

water to pass through the layer. The entrapped 

hydrocarbons are aerobically bio-degraded and the 

system is designed to be self-maintaining for the  

life of the installation. Permafilter can be used to 

wrap geocellular tanks or to line aggregate layers 

and can significantly enhance the water treatment 

aspect of the water management system and is 

especially beneficial in soakaway applications; 

particularly in proximity to sensitive aquifers or 

source protection zones.
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With high water tables 
High water tables and even perched water at  

shallow depth require specific design and construction 

measures to avoid issues such as flotation of 

attenuation structures and often prevents the use of 

soakaways. Anti-flotation and temporary dewatering 

measures are invariably very expensive, but Permavoid 

can often provide the attenuation or infiltration 

solution by avoiding groundwater issues. 

Avoidance of pumping stations 
Shallow Permavoid systems can very often avoid  

the need for pumping that might otherwise be 

required with conventional drainage or deep 

attention tank solutions. Pumped solutions can  

be costly to install and maintain and considered  

to be environmentally unsustainable.  

In contaminated sites 
Redevelopment of brownfield sites is common-place  

and issues of ground contamination often come hand  

in hand. The use of Permavoid shallow attenuation  

or soakaway structures can very often avoid the need 

to excavate into contaminated soils that invariably 

incur significant abnormal costs in either on-site 

remediation or off-site disposal and the numerous 

associated environmental issues. Thus, the use of 

Permavoid systems can often avoid substantial costs 

and reduce overall construction time.

Over hard rock  
Excavation of hard rock is usually expensive and  

slow. However, Permavoid is ideal for use on sites  

that are underlain by hard rock at shallow depth,  

as the systems can be incorporated into the pavement 

construction invariably avoiding any net additional 

excavation for the drainage system. 
 
On podium decking 
On podium decks, key design, construction and cost 

issues usually involve issues of weight of overlying 

construction, creation of falls for drainage layers,  

pipe penetrations through the deck and loss of 

headroom within the underlying basement due to  

the need to suspend drainage beneath the overlying 

deck. Permavoid systems can avoid all of these  

issues as it can provide an effective drainage and 

attenuation layer without the need of falls or outlet 

penetrations through the deck; is lightweight and can 

accommodate a wide range of finishes including soft 

landscaping, activity areas and vehicular pavements. 

Difficult site access  
In narrow, restricted or otherwise limited access  

sites, Permavoid can be easily manhandled into place  

without any heavy lifting or off-loading gear. With a 

95% void ratio space for maximum water retention,  

the lightweight cells can be carried and installed  

by a single construction worker.

 

Geocellular solutions for shallower depths

Where does Permavoid shallow sub-base replacement 
particularly help?

For pollution management
Increasingly, regulations and design guidance 
highlights the obligation on developers to mitigate 
the risk of groundwater pollution emanating from 
contaminated run-off from pavements. 

The most common diffuse pollutants are hydrocarbons and contaminated silts. The Permavoid system offers 

integrated techniques for the source control treatment of polluted run-off as more effective alternatives to 

conventional silt-oil separators.
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Deep Geocellular solutions

Polystorm Lite

Polystorm Inspect

Polystorm Xtra

Polystorm

Polystorm-R

The tried and tested Polystorm range is designed to 
provide attenuation or soakaway at a variety of depths 
and to accommodate a wide range of traffic loadings, 
from pedestrianised areas to large HGV parks. 

Polystorm Access
Polystorm Access provides a 1m x 0.5m shaft within a Polystorm 

geocellular structure to enable surface access for remote camera 

inspection and maintenance activities such as flushing and 

rodding. The system consists of a 500mm diameter shaft which 

extends from surface level to the top of a Polystorm structure  

at which point a turret provides an interface between the shaft 

and the inspection chamber within the Polystorm structure. 

At the bottom of the chamber a base unit interlocks with the 

surrounding layer of Polystorm cells whilst supporting the 

geomembrane. A 350mm reduced access shaft cap is provided  

to comply with inspection chamber regulations. Polystorm Access 

is suitable for use with Polystorm, Polystorm-R, Polystorm Lite and 

Polystorm Xtra and may be combined with Polystorm Inspect for 

full length remote inspection and maintenance.

Whatever your requirements and whatever the application - from non-trafficked 

to heavily trafficked areas - there is a Polystorm system within our range to suit 

your specifications. Combined with our new Permavoid system for shallower 

applications, it now provides even greater flexibility for surface water 

management at any depth, than ever before. 

Polystorm Inspect
The Polystorm Inspect cell is complementary to the Polystorm range of modular  

cell solutions. Its primary purpose is to provide a tunnel along the length of a fully 

installed Polystorm structure to enable access for inspection and maintenance. 

Polystorm Inspect is a high strength thermoplastic cell which evenly distributes its  

load through the Polystorm structure. The tunnel end is left open by default but  

the unit can be closed off if required by clipping into place the moulded end plate.  

For purposes of identification the cell features a yellow centre section and end plate.

Schemes Requiring Inspection & Maintenance
Where there is a requirement for attenuation or 
soakaway schemes to be inspected, our Polystorm 
Access and Inspect solutions provide access for 
remote CCTV inspection and maintenance activities 
such as flushing and rodding.

Polystorm Access

Polystorm Lite 
Polystorm Lite has been specifically designed for non-trafficked applications.  

With a 20 tonne per square metre compressive strength it will, however, take 

general maintenance vehicles such as grass cutters. Polystorm Lite is typically used  

in landscaped areas, pedestrianised areas or public open spaces such as playgrounds.

Polystorm 
The standard Polystorm cell has a 40 tonnes per square metre compressive strength 

and is ideally suited for attenuation or soakaway under trafficked and loaded 

areas such as housing developments, car parks and commercial developments.

Polystorm-R
For trafficked and loaded applications with a compressive strength of 61 tonnes 

per square metre and the added benefit of a higher recycled material content. 

Polystorm Xtra
Designed for use in deeper burial depths and heavily trafficked applications, Polystorm 

Xtra has a compressive strength of 80 tonnes per square metre, making it suitable for 

use in very heavily trafficked areas like lorry parks and industrial access roads.

Non-Trafficked Trafficked Heavy Trafficked

Polystorm  
Lite

Polystorm / 
Polystorm - R

Polystorm  
Xtra

Polystorm / 
Polystorm - R

Polystorm 
Xtra

Polystorm / 
Polystorm - R 

Polystorm 
Xtra

Polystorm  
Loads vs Depth
The illustration on the left shows how 

typical loading and depth combinations 

can be accommodated by different 

Polystorm systems. For advice and 

assistance in designing attenuation or 

soakaway structures using Polystorm, 

please see page 14 or contact our technical 

support team on +44(0)1509 615100. 

Note: For illustrative purposes only.

When combined with Permavoid, our latest shallow geocellular system, it creates an 

even wider choice of options for the management of surface water. 
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Technical considerations

Partial factors of safety 

•	 On material properties

•	 On loads

•	 Follow CIRIA guidance

Applied loads 

•	 Distributed

•	 Concentrated

•	 Traffic

•	 Backfill

•	 Stockpiles

•	 Earth pressure

•	 Construction traffic

•	 Cranes

•	 Uplift

•	 Depth
Analysis

•	 Failure

•	 Deflection  
	 (movement under load)

•	 Creep 

•	 Flotation

Laboratory testing

•	 Ultimate compressive 	
	 strength at yield

•	 Deflection parameters

•	 Creep 

Structural Design Guidelines
When designing plastic geocellular structures for soakaway or attenuation, it is important to ensure the finished 

system is safe and capable of carrying the loads required of it. Because different Polystorm cells have different load 

bearing capabilities, it is possible to tailor finished structures according to the forces they are expected to bear. 

Care must be taken however, to design for both the burial depth and the possibility of occasionally higher loads, 

such as those exerted by a delivery lorry on a normally lightly trafficked zone, for instance.

The £371 million A3 Hindhead road project, 

undertaken on behalf of the Highways Agency 

required an innovative yet heavy duty soakaway 

solution. Polypipe’s water management solutions  

team worked closely with Balfour Beatty to provide  

a solution using its Polystorm and Polystorm Xtra cells, 

which created four separate soakaway structures. 

Daniel Machnik, Senior Buyer for Balfour Beatty Civil 

Engineering was impressed with the innovative water 

management solution provided by Polypipe. 

“This project has demonstrated the Polypipe team’s 

design service and technical support capabilities.  

The adaptability of the Polystorm and Polystorm  

Xtra cells offered an advantage on this challenging 

scheme and the installation guidance the team has 

demonstrated on-site has been of great value.”

Polypipe water management solutions team also 

undertook further design work for £200,000 worth  

of cable protection products supplied for the project. 

Taking into account the geology and hydrology of 

your site, as well as the prevailing climate and 

rainfall, our qualified engineers will determine the 

best water management solution for your project, 

whether that comes in the form of a shallow or 

deeper geocellular system. We are the only company 

able to offer such a complete support and design 

service, thanks to the extent of our geocellular water 

management solutions range; the widest and most 

comprehensive in the industry. 

To improve the installation times of the cable  

protection within a tunnel section of the project, 

Polypipe suggested a large bank of sealed ducts in  

94 and 150mm diameter which were installed using  

its 150mm Ridgidrain pipe with integral sockets. As 

part of an overall commitment to reducing its impact 

on the environment, Polypipe also implemented a 

recycling scheme on-site, collecting off-cuts of pipe  

for re-use in its manufacturing process.

A3 Hindhead Road Project
Four separate soakaway structures were supplied to manage surface water 

run-off on the A3 road improvement scheme at Hindhead, Surrey.

Technical support services
Our Technical Support team provides 

expert advice on our full range of 

geocellular systems for surface water 

management and pollution control.

Case studies

Polypipe products used:

•	 Polystorm and Polystorm Xtra

•	 	Ridgidrain pipes and fittings

•	 Cable Protection products
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Case studies

WM Lee Casting Facility
When constructing an extension to the 

WM Lee Casting Facility in Chesterfield, 

Beighton Construction required an 

adaptable SUDS solution which could 

be installed at a shallow depth to 

attenuate surface water run-off from a 

car park and other hard standing areas. 

Polypipe supplied over 1,900 of its Polystorm and 

Polystorm Xtra geocellular cells as a hybrid structure. 

Installed at a depth of two metres, the cells were covered 

with 500mm compacted sand and hardcore to support 

the construction of a new car park. Installing the products 

at this depth and within the designed footprint of 43 x 

7.5 metres was made possible by the inclusion of 

Polystorm Xtra on top of the Polystorm cells.  

 

The hybrid installation ensures that the required 

attenuation capacity could be achieved with a  

cell-depth of one metre, without the need to alter the 

development footprint or change the cover depth.

Polypipe products used:

•	 Polystorm and Polystorm Xtra

Newcastle City Council 
In order to alleviate flooding from the 

nearby Ouseburn River at a Fawdon 

housing estate, Newcastle City Council 

opted to install a Permavoid shallow 

attenuation system. 

Polypipe products used:

•	 Permavoid, Permavoid Biomat

Technical support
Our technical services team includes fully qualified 

design engineers who provide detailed information on 

hydraulic sizing, structural calculations, CAD drawings 

and standard details right through to installation and 

maintenance guidance. It’s their aim to raise the 

perception of the importance of material suppliers in  

the supply chain by providing innovative solutions and 

added value within the industry.

Design
Polypipe provides a full in-house design facility and our 

team of designers, engineers and drainage specialists 

provide guidance on the most appropriate solution for 

any project. Utilising our wide range of products, a 

bespoke value-engineered solution can be designed to 

meet the requirements of a project manufactured by our 

fabrications team and delivered to site as an off-site 

solution, ready for installation.

Installation guidance
We provide detailed advice for every stage of the 

installation process, ensuring you receive appropriate 

guidance on a project from start to finish. Our 

dedicated team of water management specialists 

provide invaluable advice and our network of supply 

and fix teams can provide installation services on-site. 

At any stage, you can call our helpline for a rapid 

response to all your enquiries on +44 (0)1509 615100.

Commissioning & aftersales
All our attenuation systems are supported by both 

commissioning and post-installation inspection.  

Please note that this is an additional service that is 

available on request. 

Our product knowledge and service teams provide an unrivalled level of technical 

support for drainage designers and engineers planning attenuation systems in line 

with legislation and building regulations. 

Service and support
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Additional market sector literature is available please 
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numbers appearing under each brochure.
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As a part of a Defra-funded alleviation scheme, local 

authority planners and Polypipe engineers developed a 

Permavoid system to be installed beneath a recreation 

area lying between the estate and the river. With very 

little fall between the developed land and the river high 

water level, a shallower system allowed close control of 

burial depths for optimum attenuation performance. 

The Permavoid structure now provides storage until  

river levels fall and gravity discharge can begin,  

while river water is prevented from entering the system 

by a non-return valve on the outlet. The system also 

incorporates Permavoid Biomat to trap and digest 

hydrocarbon pollution from roadways in line with  

The Water Framework Directive. 
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Polypipe
We design, develop and manufacture the widest range of plastic piping products, with over 20,000 product  
lines available. Our primary focus is on developing and supporting pragmatic product systems through specific 
knowledge and understanding of the residential, commercial, civils and infrastructure market sectors. We ensure 
that customers can trust our unrivalled expertise to provide value engineered, fit for purpose piping solutions for 
the growing diversity and complexity of construction and building technology challenges they face. 
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PRODUCT INNOVATION

Embracing leading materials and 
technical innovation to create the 
products, processes and techniques 
of tomorrow.

SUSTAINABLE PRODUCTS & PRACTICES

100% recyclable plastic products made 
from recycled raw materials wherever 
possible. Fabricated and transported to  
the same strict sustainability agenda.

ENABLING SUSTAINABLE 
BUILDING TECHNOLOGY

Polypipe is committed to plastic piping 
systems that support and encourage 

low and zero carbon construction 
technology and the management of 

water as a precious resource. 

POLYPIPE BRAND 

The Polypipe name and its 
associated brands are bywords 
for service and reliability among 
specifiers, contractors, trades and 
domestic users alike. 

BREADTH AND  
DEPTH OF PRODUCT SYSTEMS

Delivering the ideal plastic 
piping solution across the whole 
spectrum of construction projects 
and market sectors. Always tried, 
tested and cost-effective.

VALUE ENGINEERED SOLUTIONS

Using technology to deliver whole-life  
value by providing systems that are  

engineered to perform. 

INDUSTRY AUTHORITY 

Our product portfolio is 
supported by up to the minute 
knowledge and advice on 
legislation and regulations 
affecting the application of 
Polypipe products.

MANUFACTURING SCALE

Across the UK, Ireland, 
Europe and the Middle 

East, there are 17 Polypipe 
facilities servicing the needs 
of the construction industry.

MARKET LEADERSHIP

Across every key market, Polypipe 
products define and drive quality 
in plastic pipe manufacture and 
performance.

CHALLENGING TRADITION

Thinner, lighter and stronger than clay 
or concrete, ‘less is more’- and far 
less appealing to thieves than copper. 
Polypipe plastic pipes continue to 
revolutionise the industry.

LEADING EDGE EXPERTISE

Polypipe’s R&D programme is 
led by some of the industry’s 
most knowledgeable and 
experienced teams who 
have a record of developing 
systems engineered with 
integrity to meet the needs  
of an exacting client base.

TECHNICAL SUPPORT

Our highly knowledgeable technical 
teams included fully qualified engineers 
who provide detailed design guidance 
right through to installation and 
maintenance advice.

WATER MANAGEMENT SOLUTIONS
‘ROOF TO RIVER’

Offering a comprehensive range of standalone and 

modular SUDS products, rainwater harvesting and surface 

water treatment solutions plus legislative and technical 

support services, Polypipe’s water management solutions 

team address the requirements of every construction and 

civil engineering project.

CARBON EFFICIENT SOLUTIONS
‘SUSTAINABLE INDOOR ENVIRONMENTS’

Ever stricter building regulations and ever more 

environmentally conscious customers are driving the 

demand for greener building products and technologies. 

Polypipe fulfils that demand with a full range of systems 

that enable collection, transmission, emission and control 

in heating, ventilation and cooling systems.

Polypipe enabling sustainable 
building technology
Polypipe provides plastic piping systems that enable the effective installation and 

performance of sustainable building technology, meeting the twin global challenges  

of carbon reduction and water management. 

Sector Focus
Our product systems respond directly to sector-specific requirements thanks to focused 

technical and development teams with hands on expertise in the following areas: 

COMMERCIAL  

Major commercial projects from car 

parks and high rise office blocks 

to hospitals, educational premises 

and shopping centres have all 

benefited from Polypipe’s range 

of value engineered products and 

comprehensive service support.

CIVILS AND INFRASTRUCTURE 
Delivering performance and 

sustainability, Polypipe’s surface water 

drainage and cable management 

systems, supported by our in-house 

fabrications team, offer civils and 

infrastructure project planners a 

complete suite of solutions. 

RESIDENTIAL 

Polypipe offers the broadest range of 

residential product and service solutions 

for both new build and RMI applications, 

as well as innovative solutions in response 

to legislative and industry targets for 

more sustainable housing.

All descriptions and illustrations in this publication are intended for guidance only and shall not constitute a ‘sale by description’. All dimensions given are nominal and 
Polypipe may modify and change the information, products and specifications from time to time for a variety of reasons, without prior notice. The information in this 
publication is provided ‘as is’ on May 2013. Updates will not be issued automatically. This information is not intended to have any legal effect, whether by way of advice, 
representation or warranty (express or implied). We accept no liability whatsoever (to the extent permitted by law) if you place any reliance on this publication you must do so 
at your own risk. All rights reserved. Copyright in this publication belongs to Polypipe and all such copyright may not be used, sold, copied or reproduced in whole or part in 
any manner in any media to any person without prior consent. is a registered trademark of Polypipe. All Polypipe products are protected by Design Right under 
CDPA 1988. Copyright © 2013 Polypipe. All rights reserved. 19
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Cellweb® TRP Guarantee 

www.geosyn.co.uk

“Creating Innovative Solutions with Outstanding Products”



When you use Cellweb® TRP you get tree root protection 
that really performs. 

Top quality materials and comprehensive installation 
instructions ensure the trees you are responsible for 
do not get damaged by traffic or footfall. To give you 
total peace of mind, the Cellweb®TRP guarantee from 
Geosynthetics offers unrivalled protection for your tree 
roots. Just by adopting standard industry practices when 
installing the Cellweb®TRP tree root protection system, 
the guarantee could be applied to your project without 
any additional costs.

We stand by our products

Benefits of our guarantee 

Page 1 

Tried and tested
Cellweb® TRP is the only guaranteed system available today. It is also 
the only system to have been independently tested and proven to 
prevent compaction of the sub-soils and roots. Customers have been 
using the system for 20 years without a failure. 

Full tree root protection services
Combining Cellweb® TRP with our in-house arboriculturalists and 
design engineers gives our customer the assurance that all their 
specific requirements will be met. 

Peace of mind
The guarantee covers the replacement of not only the Cellweb® TRP 
system but also the tree(s), giving the customer complete peace of 
mind.

Helping to build the right solution 
Our in-house engineers will provide free site specific technical 
recommendations to value engineer the project. 



Frequently asked questions

Obtaining a guarantee

Page 2

•	 Provide a copy of the Arb Report
If an arb report hasn’t already been produced, we would advise 
approaching an Arboricultural Association registered consultant to 
have a full survey completed. 

•	 Complementary technical recommendation (TR)
We offer all our customers full use of our engineering services free 
of charge. For all guaranteed projects, we provide a full technical 
recommendation and calculations which ensure the optimum 
solution is provided. 

•	 Scope agreement 
Once we have received the arb report and technical 
recommendation, we will work with our customer to specify 
which trees can be covered under the guarantee using a scoping 
agreement. 

•	 Installation 
All we ask is that our customers follow our installation guide 
alongside the technical recommendation provided. Once completed 
we will ask for a customer signature agreeing to the terms and 
conditions of the guarantee.

•	 Certification
Upon your agreement with the terms and conditions, we will send 
out a guarantee certificate alongside a copy of all of the details of 
the project. 

Who owns the guarantee?
The guarantee is owned by the landowner. This can be transferred 
should the ownership of the land change, provided we are given notice 
of the transfer.

What is covered under the guarantee?
The guarantee covers the replacement of the dead tree(s) up to a value 
of £10,000 per tree. The guarantee also covers the replacement of the 
Cellweb® TRP system which has failed up to the value of £50,000. The 
life span of the guarantee is 10 years from the date of invoice for the 
Cellweb® TRP.

Making a claim 
In the unlikely event that a tree dies within the 10 year guarantee 
period, you will need to notify us as soon as this has been discovered. 
We will carry out a full investigation into the root cause of the failure. 
Our investigation will then identify what remedial action is required.

Can I substitute elements of the Cellweb® TRP system?
The Cellweb® TRP system has been designed combining the best 
possible products to create an unparalleled system. Each element of 
the system has been comprehensively tested to ensure the success of 
the system. For this reason we can only offer the guarantee if the full 
system has been installed with no substitutions. 




