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Background to the Arboricultural Association

Founded in 1964, the Arboricultural Association is the largest and longest-established UK body and
authority for the amenity tree care profession. It has a base of circa 3,000 members in central and local
government, commercial and educational employment, at craft, technical, supervisory, managerial, tutor and
consultancy level.

The Arboricultural Association is regarded by central government departments, the Royal Horticultural
Society and local government as the focal point for good practice in arboriculture, for certification and
regulation of the industry, for information, education and research. It is unique in the profession in that its
body of knowledge extends across the full spectrum of arboricultural issues and it can represent and advise
a wide range of members from small operators to large corporate bodies, local and central government.

The Association publishes a range of technical leaflets, guidance notes and other publications concerning
arboriculture, the quarterly ARB Magazine and the quarterly Arboricultural Journal. In its function as voluntary
regulator for the arboricultural industry, the Association produces an online directory of Registered
Consultants and Approved Contractors, all of whom have reached standards of excellence in arboriculture.
The Association offers training through a varied programme of topical workshops, seminars, an annual
trade show (The ARB Show) and an annual Amenity Conference. Various grades of membership exist for
professional arboriculturists, those in related disciplines and enthusiasts.

Front cover image credits: Image credits: Photo images courtesy of
Images courtesy of Core LP, Illustrations courtesy of Core LP and Advanced Arboriculture Ltd, Bosky Trees
Advanced Arboriculture Ltd and Bosky Trees Presto Geosystems/Greenfix. and Hauraton Ltd
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Foreword and acknowledgements

Foreword

This Guidance Note provides much needed technical direction for the
arboricultural sector working alongside other professionals in development
and construction.

The use of cellular confinement systems has increased over the last 20 years and the understanding of
its effects and efficacy has also grown. To date, much practice regarding the installation of hard surfaces
incorporating ground protection near to existing trees has been based upon an Arboricultural Practice
Note (APN) 12: Through the Trees to Development, by Derek Patch and Ben Holding, which was published
in 2007 by the Tree Advice Trust. APN 12 set out the principles of ‘no dig’ construction for hard surfaces,
highlighting the impacts of excavation and compaction on tree roots and their soil environment.

Since then, research, technological advances and numerous studies of different materials and techniques
have been explored, a revised edition of the British Standard BS5837 has been published and many
architects and development and construction companies are recognising the benefits of using cellular
confinement systems in this context. Indeed, as planning policy evolves it is becoming more and more
relevant to consider these systems in order to meet the expected multiple demands of housing and
commercial development density, while maintaining the maximum green infrastructure for societal benefit.

This Guidance Note sets out the background, concepts and relevance of cellular confinement systems,
describes how to plan and prepare appropriate systems for a wide range of different applications and
provides detailed technical advice and specification for implementing systems using a range of available
surface treatments. It also includes detail on the arboricultural impact from the use of geocells and the
limitations on their use.
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Using cellular confinement systems
for ground protection

1.1 Introduction

1. Cellular confinement systems can be used for ground protection in areas where tree root
damage would be caused by digging into the ground to lay a conventional sub-base for new
hard surfacing and where the long-term viability of trees could be harmed if soil that they may
depend upon is at risk of becoming compacted. Compaction can occur for many reasons but
vehicles passing over unreinforced ground are particularly damaging, although repeated foot
traffic can also be detrimental to soil structure.

2. Roots penetrate soil partly by growing through existing voids and partly by moving soil
particles aside, and these processes are impeded in compacted ground where soils are
dense and voids are small. The combination of high soil density and elevated soil strength can
directly limit root growth. Roots and soil organisms use oxygen to convert organic compounds
into energy through the process of respiration, and so they require a continual supply of
oxygen from the above-ground atmosphere to be distributed through the soil profile via
diffusion. The large pores in a well-structured soil are important avenues for gas exchange and
they are lost when soils are compacted to high bulk densities. Soil compaction also reduces
the rate of water infiltration, the availability of water to roots, and the root system'’s ability to
support a healthy crown. The compaction of soil within tree root zones' can ultimately lead
to crown dieback and a decline in tree health (Ruark et al. 1982). Once a soil has become
compacted it is difficult to reverse the effects and restore a soil structure suitable for tree root
growth; even with positive intervention, soil rehabilitation may take years to achieve.

3. Roads and pavements cannot be placed on an excessively yielding subgrade because if the
ground moves the surface will deform or crack after a few load repetitions. To create a lasting
load-supporting surface the standard engineering practice is to remove the upper layer of soil
and lay a compacted sub-base that is capped by a durable wearing course. The final surface
is usually engineered so that the top dressing is level with the surrounding ground. However,
surfaces constructed in this way can cause severance of tree roots at shallow depth and future
root growth can be inhibited by the soil compaction caused during the installation of the
surface. One way to prevent damage to roots is to keep roads and paths away from trees, but
with modern-day pressures to develop land it is sometimes deemed necessary to install new
hard surfacing near to established trees. In such cases, where the adjacent trees are to be
retained, the soil needs to be protected in some way.

4. The use of above-ground cellular confinement systems, or ‘geocells’, to install surfacing near
trees has been employed in the UK for over 20 years. The accepted approach involves laying
a geocell mat on a non-woven geotextile laid on the surface of the ground, filling it with clean
stone aggregate, and topping this sub-base with a wearing course (see Figure 1). In recent
years this approach has been regularly used in construction projects because it is considered
to be an acceptable way of creating a new hard surface above tree root zones. But the
use of geocells is not always a simple matter and the limitations of the approach are often
misunderstood. Also, very few research studies have been conducted regarding the long-term
effects of installing such surfaces on soil structure and on the health of adjacent trees.

' For the purposes of this document, tree root zones, or root protection areas, are considered to be the minimum area around a
tree deemed to contain sufficient roots and rooting volume to maintain the tree's viability. The recommended methodology for
calculating root protection areas is described in BS5837:2012 Trees in relation to design, demolition and construction - Recommendations
and is generally a radial distance equivalent to 12 times the trunk diameter measured at a height of 1.5m. Greater separation distances
are required for veteran trees. It is advised that a buffer zone around a veteran tree should be at least 15 times larger than the diameter
of the tree or 5m from the edge of the tree’s canopy if that area is larger than 15 times the tree’s diameter. For ancient woodlands,
the buffer zone should be at least 15m wide.
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Using cellular confinement systems
for ground protection

5. Guidance on installing new surfacing near trees was previously provided by Arboricultural
Practice Note 12: Through the Trees to Development (Patch & Holding 2007). The aim of
this guide is to draw on the subsequent industry experience in order to provide updated
guidance that will be helpful to arboriculturists, landscape architects, engineers and building
contractors.
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Figure 1: The basic approach to using cellular confinement systems for ground protection near trees [image courtesy of Core LP].

1.2 The concept of cellular confinement systems

6.  Acellular confinement system is a series of geocells arranged in a honeycomb-like formation
that is combined with an underlying geotextile and angular stone to spread loads in such a
way as to minimise compaction of underlying soil. Due to its 3-dimensional structure, a geocell
mat offers all-round confinement to the encapsulated material, which provides a long-term
improvement in the performance of the sub-base. When a surface is reinforced in this way the
load is distributed over a larger area of the subgrade-base interface, leading to lower vertical
stress and reduced deformation of the subgrade (Bathurst & Jarrett 1988; Saride et al. 2011).
Cellular confinement systems are considered to be cost effective, durable and easy to use.
They also function effectively in all weather conditions (Hegde 2017). There are a variety of
uses for cellular confinement systems in the construction industry, but this guidance focuses
on their use when new hard surfacing is installed near trees.

7. Itisrelatively common for engineers to specify planar reinforcement? to improve the service
life of a surface and/or to obtain equivalent performance with less depth of material. This is
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