
Water and Oxygen Transfer Through the System

Water and oxygen are the lifeblood of trees without which they will wither and die.  It is important to design developments in and around the 
root protection area (RPA) of existing trees to maximise the availability of water and oxygen to the roots.  This can be achieved in a number 
of ways using the Cellweb TRP® tree root protection system.

The main causes of reduced water and oxygen availability for tree roots are:

•  Compaction of the soil around the roots
•  Covering the ground surface with impermeable cover which prevents water infiltration.

Both of these effects can be reduced or prevented by using Cellweb TRP® tree root protection within an appropriately designed road or car 
park surface.

Compaction of Soil

The use of Cellweb TRP® tree root protection system for 
building roads, car parks and other vehicular pathways 
includes a sub-base infill material of 20mm to 40mm or 4mm 
to 20mm clean angular stone which does not need to be 
compacted. This immediately provides a layer of material that 
will absorb compaction energy applied to the top of materials 
placed over it.  Cellweb TRP® also spreads the wheel loads 
from traffic which reduces compaction, thus maintaining 
the soil bulk density at levels that are suitable for tree root 
growth. 

The effectiveness of the Cellweb TRP® no-dig construction 
in reducing soil compaction has been demonstrated in trials 
carried out by the Environmental Protection Group Limited 
(See Fact Sheet 1).

Water and Oxygen Availability

The Cellweb TRP® tree root protection system is constructed 
using 20mm to 40mm or 4mm to 20mm gravel infill and has 
perforated cell walls.  The pore spaces between the aggregate 
particles are greater than 0.1mm in diameter and are 
therefore defined as macropores (Roberts 2006).  This open 
structure is far more permeable than typical soils and allows 
the free movement of water and oxygen within it so that 
supplies to trees are maintained as shown in Figure 1. The 
use of continuous permeable surfacing and intermittent gaps 
in impermeable surfacing are recognised ways of providing 
water and air infiltration pathways through a pavement 
surface into the tree root zone (Ferguson 2005).

The Cellweb TRP® system incorporates the Treetex® geotextile 
at the base.  This is a very robust geotextile that is resistant to 
puncturing. Crucially for tree root protection it does not have 
a water breakthrough head that other geotextiles may have.  
Therefore it will always be free draining and will not limit 
oxygen availability to the roots. 

Breakthrough Head

All geotextiles are by their nature permeable, however in 
order to develop optimum water-flow performance, some 
types of geotextiles (eg, thermally bonded types) require a 
minimum depth of water to develop over them.

Therefore a layer of up to 50mm of water can build-up over some geotextiles after rainfall. Treetex® needle punched 
geotextiles however remains free draining at all times as it has “zero breakthrough head” which means it does not 
require a build up of water to permeate.

Figure 1  Water and oxygen availability in Cellweb TRP® tree root protection pavements

Infiltration rate of natural soil 
20mm/h or lower.

Infiltration rate of permeable 
pavement 4000mm/h or higher 
(from Interpave Design for Concrete 
Block Permeable Paving Version 6).

Infiltration rate of 
Cellweb TRP® infilled with 
20mm to 40mm aggregate 
up to 40,000mm/h (from 
Interpave Design Guide for 
Concrete Block Permeable 
Paving Version 6).

Treetex® geotextile at base 
of construction allows 
free drainage and oxygen 
transfer in all conditions.

Water and air can easily diffuse 
through the permeable pavement 
and Cellweb TRP®. Permeability 
and infiltration rate is much 
greater than natural soil.

Treetex® geotextile at base 
of construction allows 
free drainage and oxygen 
transfer in all conditions.

Cellweb TRP® minimises 
compaction of natural soil and 
water and air can still permeate 
to the tree roots.

Water and oxygen can 
permeate through the 
Cellweb TRP® sub-base from 
the edges of the road or 
driveway, or from specifically 
constructed vents/drains in 
larger areas of paving.

For asphalt surfaces the water and 
air can easily diffuse back through 
the Cellweb TRP® from the edge 
of the pavement. Permeability and 
infiltration rate is much greater than 
natural soil.

Water and oxygen can 
permeate through the 
Cellweb TRP® subbase from 
the edges of the road or 
driveway, or from specifically 
constructed vents/drains in 
larger areas of paving.

Treetex® geotextile at base 
of construction allows free 
drainage and oxygen transfer in 
all conditions.

Celleb TRP® minimises compaction of 
natural soil and water and air can still 
permeate to the tree roots.
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If the Cellweb TRP® is covered by impermeable asphalt or similar materials the aeration of the sub-base can be promoted from the side of a 
paved area.  This is achieved using gravel filled conduits to connect the sub-base to the surface, allowing oxygen into the layer from where it 
can freely travel to the root area.  Open areas that are normally provided immediately around the tree will also be beneficial in allowing oxygen 
into the Cellweb TRP® layer.  Oxygen can flow horizontally through the Cellweb TRP® because of the perforated walls. 

Notwithstanding the above, some trees are more tolerant than others to a deficit of oxygen (Table 1).  The use of permeable surfaces over the 
Cellweb TRP® is advisable where pavements are to be constructed over trees with a low tolerance to oxygen deficit.
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Species Tolerance to 
Oxygen Deficiency Species Tolerance to 

Oxygen Deficiency

Ash Medium-high Japanese Larch Medium

Aspen High Lime Low

Birch Low Norway Maple Medium

Beech Low Norway Spruce Very low

Common Alder High Red Oak Medium-high

Corsican Pine -- Scots Pine Medium

Douglas Fir Medium-low Sessile Oak High

English Oak High Silver Fir High

European Larch Medium Sycamore Low

Hornbeam Medium White pine Very low

TABLE 1 - CHARACTERISTICS OF ROOT SYSTEMS OF MATURE EUROPEAN BROADLEAVED AND 
CONIFEROUS TREE SPECIES GROWING ON WELL AERATED, SANDY SOILS 

From Roberts et al (2006)

If the Cellweb TRP® sub-base layer is covered by a layer of permeable block paving the rate of oxygen transfer through the system is estimated 
to be around 1 x 10-4 g/s/m² using simple diffusion theory.  For a natural sandy soil the rate of transfer to the same depth is around 7 x 10-5 
g/s/m².  Therefore even on the most aerated of natural soils the Cellweb TRP® tree root protection system does not restrict oxygen supply to 
tree roots. 

Water ingress will also be maintained at the levels similar to a natural sites as water simply passes through the pavement. Permeable block 
paving and porous asphalt have infiltration rates that are very large (typically > 2500mm/h) in comparison with most rainfall events. The 
infiltration rate is also far higher than natural soils (infiltration rate for sand is quoted as >20mm/h by Hillel 1998). Thus the pavement allows 
rainfall to soak into the soil as it would naturally (there will be some reduction as some water soaks into the blocks and gravel as the rainfall 
passes through).  

This brochure is produced to give an example of the products we supply and how, subject to your own testing, our products may be used. Nothing in this brochure shall be construed so as to make any ascertain or give any warranty 
as to the fitness for purpose of any of our products in respect of any specific job. You should satisfy yourself through your own testing as to the suitability of our products for any specific purpose and rely solely on such testing 
and/or the advice of any professional(s) you commission. While we ensure as far as is possible that all information given in this brochure is accurate at the time of print, information and examples given in this brochure are by way 
of illustration only and nothing contained in this or any other promotional literature produced by us shall in any way constitute an offer or contract with you or shall be relied upon by you as a statement or representation of fact.
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