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1 Introduction 

1.1 Project Background and Current Status 

ConwayAECOM (CA) were commissioned by London Borough of Southwark to undertake the detailed design of 
remedial measures to the brickwork abutments at Cox’s Walk Bridge, Dulwich. The grid reference to the centre 
of the bridge is TQ34460 72804. The existing abutments are exhibiting considerable distress. A load 
assessment indicated that the abutment walls are severely overstressed due to the earth pressure. The 
thickness of the existing walls was determined during the special investigation, reported in Special Inspection 
Report 6043385-C0347-REP-0002. Limited information about the composition and condition of the existing 
foundations is available, other than the observations and measurements made in the trial pit at the front of 
the abutment. 

The proposed scheme would require the removal of two mature oak trees adjacent to the west abutment; this 
has attracted significant opposition from residents and options for abutment repair not requiring the removal 
of the trees are considered below. 

 

Figure 1: Front Face of West Abutment with Affected Trees Shown on Each Side 
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1.2 Site History 

Cox’s Walk was constructed in the early 18th Century by a publican named John Cox to allow access through 
the Fifty Acre Wood his premises. The first bridge at this location was built when the railway to Crystal Palace 
High Level Station was constructed around 1865. It is noted that the two trees stand within the depth of this 
cutting and that the slopes of the cutting would have been cleared entirely of trees to allow construction of 
the railway. The bridge is understood to have been extensively reconstructed in the same form in 1906.  

The railway was closed in 1956. The superstructure of the bridge as it stands today consists of three 
longitudinal steel beams supporting transversely spanning precast reinforced concrete slabs. The section size 
of the steel beams appears to be the 305x305x158kg/m universal column – this section was introduced in the 
1962 revision of BS4. The timber trusses attached to the side of the superstructure are non-structural, except 
for supporting the parapet, which is a welded and bolted steel lattice. The trusses replicated the appearance of 
the original bridge. 

Both abutments have been partially reconstructed in engineering brick above ground level in 1985 and again 
around 2000. It is apparent that similar limited brickwork repairs to the abutments would have a limited life 
span of 10-15 years. The solution originally prepared to detailed design level used reinforced masonry, to 
comply with BS EN 1996-1 clause 6.3.4. The reinforced concrete based slab was designed to accommodate 
differential settlement due to shrink/swell of the clay soil, in addition to the moment at the base of the walls 
due to earth pressure. 

2 Options 

2.1 General 

2.1.1 Objectives 

The options presented below have been developed with cognisance of the Arboricultural Technical Note 
appended to this technical note. Options have been developed to minimise disturbance to the trees and to the 
soil around the roots and any repair works should utilise the footprint of the existing abutment as fully as 
possible. 

The solutions proposed must be durable and low maintenance, with a design life of all principal structural 
elements of 50 or 120 years as would be expected of a highway structure; the option of a limited life brickwork 
repair is not considered to offer value for money. 

It is noted that screw piles would cause less disturbance to the soil around the tree roots and would also be 
founded at a depth below the zone affected by shrink / swell of the clay soil due to moisture changes. 

 

2.1.2 Summary of Geotechnical Information 

The results of the site investigation are included in the Special Inspection Report, document 6043385-C0347-
REP-0002. 

The natural ground is stiff to very stiff medium plasticity clay, with an undrained shear strength in excess of 
100kPa. Overlying this on the sides of the former cutting, where the trees are located, is a layer of silty clay. 
The fill in the abutment is a mixture of clay with some building rubble, including bricks. 
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2.2 Option 1 

The existing wing walls would be demolished to just below ground level and the front walls of the abutments 
replaced by freestanding piers supporting the existing bridge deck. The foundation of the piers would be in the 
same place as the existing foundation of the front wall of the abutment. The piers would not retain any 
significant depth of soil, only the difference in embankment level between front and back of the pier. A bridge 
deck would be constructed on each side in place of the existing abutments, each spanning between one of the 
new piers and a new reinforced concrete bank seat constructed between the remaining wing-walls below 
ground level. The decks would comprise two steel beams of similar size to those in the existing spans, made 
composite with a reinforced concrete deck slab. The deck would be integral with the new bank-seat 
foundation. The proposed option is shown in Figures 2 to 6 below. 

Construction of the bank-seat would require excavation of the soil within the existing abutment to a depth of 
around 750mm below footway level. The assessment of the wingwalls identified that the walls are capable of 
supporting the ground to a depth of 1500mm. 

The nominal applied bearing pressure under the bank seat would be around 85kPa under full live load and 
60kPa under permanent load. With the use of lightweight concrete in the bankseat and deck slab, the bearing 
pressure could be reduced to around 45kPa under permanent load and 60kPa under full live load. The fill 
between the existing walls comprises clay and brick fragments and the bearing capacity of this cannot be 
characterised with the existing site investigation data. It may be possible to dig and replace the fill, however 
this will require propping of the existing walls. 

Alternatively, the use of screw piles below the bank seat would be possible. However, dynamic probing of the 
fill would be necessary to determine the depth to natural ground and the presence of obstructions to piling, 
for example the foundation of the walls or cobbles or boulders in the fill. 

The bridge deck would be simply supported and therefore articulated and able to accommodate significant 
relative ground movements without distress. The existing parapet would be modified to incorporate a 
movement joint to allow relative movement between the pier and the bank seat foundation. The reinforced 
concrete bank seat would be designed to accommodate worst-case differential movements across the width 
of the foundation. 

The existing parapet posts on the abutment walls would be shortened and base-plates welded on to allow 
fixing to the concrete deck slab by means of cast-in socket cradles. 

 

 

Figure 2: Section Through Bridge Span 
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Figure 3: Section at Bankseat Abutment 
 
 
 
 

 

Figure 4: Section at Abutment 
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Figure 5: Plan (East Abutment) 

 

 

 

Figure 6: Elevation (East Abutment) 
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This option would be durable and low maintenance. 

The main plant requiring access would be a back-hoe excavator, which could also be used to mount the screw-
piling rig and a telescopic loader to deliver materials, including erection of the steel beams. 

The appearance of the abutments is changed by this option. If this is unacceptable, the walls could be rebuilt 
above ground level on top of the remaining part of the existing walls. This wall may require periodic 
maintenance; however, damage to this wall would not affect the safety of the structure. 

 

2.3 Option 2 

A steel portal frame supporting the ends of the existing beams would be constructed in front of the 
abutments. This would support the steel beams in the temporary case during reconstruction of the abutments 
and remain as a permanent support, with a 120-year design life. Vertical load from the deck would be relieved 
entirely from the abutment, removing the risk to the structure from the uncertainty regarding the condition of 
the existing abutment foundations. 

The steel frame would be supported on a pilecap spanning between screw-piles installed either side of the 
bridge deck, where sufficient headroom is available for installation of the piles, as shown in the elevation on 
the abutment below: 

 

 

Figure 7: Elevation on Abutment Showing Proposed Permanent Support to Deck 

 

The pilecap would be either reinforced concrete or a steel frame designed by the screw-piling contractor and 
would be above ground level to minimise disturbance of the soil. 

The existing fill between the walls of the abutments would be substantially excavated, which may require 
temporary propping to resist earth pressure from the side slopes and the abutment brickwork would be 
reconstructed above ground level if necessary, to minimise damage to existing roots. 
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The void between the walls would be filled in with foamed concrete to remove the permanent lateral pressure 
on the walls, poured in suitable lifts to limit the effects of temporary lateral pressure on the abutment walls to 
acceptable levels. 

 

 

Masonry ties would be used to tie the bricks into the concrete infill. 

Whilst this option would be durable, robust and reliable, the principal disadvantage of this option is that the 
aesthetics of the bridge are affected due to the permanent additional supports at the end of the bridge. The 
member sizes for the frame would be minimised, and the use of rectangular hollow sections considered to 
make the design as neat aesthetically as practicable.  

This option will require more ongoing maintenance than the original scheme due to the need to paint the 
support frame. However, this can be done at the same time as painting the deck beams. 

The foamed concrete fill will be more expensive than the granular fill proposed for the original option and 
would extend the construction duration, due to the need to fill in lifts. 

The aesthetic impact of the supports can be seen in the figures below: 
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Figure 8: Elevation on Bridge with Permanent Supports at Both Abutments 

 

 

 

Figure 9: Elevation on West Abutment Showing Permanent Supports 

 

It is recommended that prior to design of the screw-piles and the pilecaps, that the soil in front of the 
abutment is excavated to determine if significant tree roots are present in this region, so that damage to these 
may be avoided or limited to root that are not critical for the survival of the trees, following the advice of an 
arboriculturalist. 

Plant requirements would be similar to Option 1. 

PERMANENT SUPPORT TO DECK ON 
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2.4 Option 3 

A variant on Option 2 was considered with a structural reinforced concrete slab spanning between the walls of 
the abutment in place of the foamed concrete infill, as shown in the section through the abutment shown 
below: 

 

Figure 10: Section Through Reconstructed Abutments 

3 Discussion 

3.1 Discounted Options 

Option 3 is less robust than the foamed concrete fill Option 2 as the underside of the slab would not be 
inspectable unless a secure door was provided into the void under the abutment and the structure would 
remain reliant on the existing foundations, the condition of which is uncertain and as a light, unreinforced 
masonry structure are subject to damage from ground movements and root damage. This option therefore 
will not be progressed any further. 

3.2 Buildability Review (Options 1 and 2) 

Taking into consideration the tree constraints the following build risks have been identified: 
• Referring to Appendix A Tree Constraint Plan the plan highlights root protection area over laps the 

construction footprint of the west abutment. Within the RPA a 3D Raft system or similar must be used 
for any construction traffic which requires design by specialist contractor which also would cover the 
area where the access ramp location; 

• There is a high risk of exposing tree roots from T1 and T2 on all intrusive works on the west abutment, 
this is a concern for piling, any excavations and also the locations of these roots could interfere with the 
abutment design for the new construction; 
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• Restricted access to abutments for plant and labour could cause safety risks due to limitations on size of 
plant required for the scheme; 

• Dependant on design and loadings, lifting operations risk on the size and weight of the plant required to 
safely install beams; 

• Risk of damage to trees and roots during construction; and 
• Working area restriction for any crane lift required for demolition and construction, canopy restrictions 

due T1 and T2. 

3.3 Aboricultural Risks 

Options 1 and 2 both require works to be carried out within the Root Protection Areas (RPA) of both oak trees. 
Based on the buildability issues highlighted above the risk of abortive work, for either Option 1 or 2, is very 
high.  

These risks negate the Capital Asset Value for Amenity Trees (CAVAT) assigned to the trees. 

4 Conclusions & Recommendations 

Preliminary costs for Options 1 and 2 have been provided in Table 1 and are compared against the current 
option (refer Task B0258). Risk and contingency costs for Options 1 and 2 have not been calculated being 
outside the scope of this technical note, however an optimism bias appropriate to concept stage of design and 
the project constraints has been added to the costs of Options 1 & 2. 

 

 B0258 Option 1 Option 2 

Build Costs (£k) 216 380 330 

Design Costs (£k) 0 30 30 

Total (£k) 216 410 360 

Table 1: Preliminary Costs 

At a cost of £216k, and most economical, the current option (B0258) is the recommended option to progress. 
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Executive Summary 

The Site is located between two ancient woodlands, with standing advice from Natural 
England and the Forestry Commission stating that a protected buffer zone of at least 15m 
should be adhered to unless in ‘wholly exceptional circumstances’. The Site is likely to be 
within this buffer zone. 

The Survey identified two trees: T1, a moderate quality (Category B) oak (Quercus robur), 
and T2, a high quality (Category A) common oak as being within 2m of the footbridge, 
making them highly vulnerable to the proposed bridge repair. Repair to the footbridge is 
likely achievable, however, careful specialist techniques will be required to prevent 
damage to the two trees.  Access will need to be very carefully considered. 

Tree damage to the structure in future is considered relatively unlikely due to the heavy 
nature of the bridge and its footing, and the fact that trees tend to grow around heavily 
loaded structures.  The two trees can be expected to grow in radius an estimated 2.5mm 
per year.   

Any repair should utilise the footprint of the existing abutment/footing as fully as 
possible.  Piled foundations (e.g. screw piles) are likely to have the least impact on trees 
and would also protect against any future subsidence or heave.   

1. Introduction 

1.1 AECOM has been instructed by the London Borough of Southwark (The Client) to produce 
an Arboricultural Technical Note to provide preliminary advice in relation to two oak trees 
and the renovation and repair of a historic footbridge adjoining the Cox’s Walk woodland 
path. This report details the findings of the Site visit carried out on the 5th December 2019.  
In addition, the report identifies the potential growth rate of the two trees in relation to 
their position, potential future impacts on the footbridge structure and from the 
development and provides outline tree protection advice.  

2. The Site and Context  

The Site  
2.1 The Site is a small valley, formerly a historic railway line, with a footbridge extending east 

to west, connecting two woodland paths. West of the bridge are various native tree 
species, including oak (Quercus robur), holly (Ilex aquifolium) and yew (Taxus baccata), 
forming woodland of high quality. To the East the woodland continues and is of  typical 
woodland structure with diverse age ranges, deadwood and varying conditions of both 
the understory and climax vegetation. The valley itself is dominated by semimature to 
early mature trees, predominantly ash (Fraxinus excelsior), sycamore (Acer 
pseudoplatanus), beech (Fagus sylvatica), holly, oak and hawthorn (Crataegus 
monogyna). The valley vegetation is of a lower arboricultural quality as a whole than that 
of the surrounding woodland east and west which probably reflects its past function as a 
railway embankment.  
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Statutory and Non-Statutory Designations  
2.2 AECOM checked the London Borough of Southwark’s online mapping1 service on 5th 

December 2019 with the Site was found to be located within a Conservation Area. As such, 
all trees with a stem diameter greater than 75mm (measured at a height of 1.5m) within 
this area are subject to statutory protection, equivalent to that of a Tree Preservation 
Order.  Prior to any works at least 6 week’s notice must be given to the local planning 
authority (LB Southwark) of the intention to undertake the works.   

 

Figure 1 Conservation Area - Dulwich wood, No. 24. 

2.3 AECOM checked Magic Map2 on 5th December 2019 and the Site was found to be adjacent 
to a designated ancient woodland. This non statutory designation is considered to be an 
irreplaceable habitat which is afforded a high priority in the planning process.  Damage or 
loss of ancient woodland should not be permitted unless there are ‘wholly exceptional  
circumstances’ in accordance with the National Planning Policy Framework (NPPF 2019). 
Ancient woodland should be assigned a buffer zone of at least 15m as set out in standing 
advice from Natural England and the Forestry Commission3.  The Site would very likely fall 
within this 15m buffer zone, although the soils and vegetation in this area are likely to 
have been disturbed during its past use as a railway embankment.   

                                                      
1https://geo.southwark.gov.uk/connect/analyst/mobile/#/main?mapcfg=Southwark%20Design%20and%20Conse
rvation&overlays=Conservation%20areas 
2 https://magic.defra.gov.uk/MagicMap.aspx 
3 https://www.gov.uk/guidance/ancient-woodland-and-veteran-trees-protection-surveys-licences  

https://geo.southwark.gov.uk/connect/analyst/mobile/#/main?mapcfg=Southwark%20Design%20and%20Conservation&overlays=Conservation%20areas
https://geo.southwark.gov.uk/connect/analyst/mobile/#/main?mapcfg=Southwark%20Design%20and%20Conservation&overlays=Conservation%20areas
https://magic.defra.gov.uk/MagicMap.aspx
https://www.gov.uk/guidance/ancient-woodland-and-veteran-trees-protection-surveys-licences
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Figure 2 Ancient Woodland Designation. 

2.4 The Site was also found to be part of Priority Habitat Inventory - Deciduous Woodland 
(England) and National Forest Inventory (GB) – Broadleaved, a non-statutory designation 
which has the potential to be a material consideration in the planning process.   

3. Survey Findings and Capital Asset Value for Amenity Trees 

(CAVAT) 

3.1 The survey included one moderate (Category B) oak (Quercus robur) and one high quality 
(Category A) oak, both form the key mature tree features within the area of the former 
railway embankment.  

3.2 Both T1 and T2 are positioned on a slope and exhibit significant surface rooting and root 
underpinning.    

Surface Rooting Investigation  
3.3 An examination into the presence of surface roots adjacent to the footbridge and tree 

stems was undertaken. The ground was severely obstructed by large volumes of leaf litter 
and detritus, this was cleared where feasible to uncover prominent surface roots. The 
findings of the investigation were as follows:  

T1  

 0.8m from wall to start of surface root/buttress. 1.2m from wall to base of main stem. 

 Significant underpinning surface root downslope (east), up to 2.5m from base of tree 

 Lateral surface root at 0.9m downslope from main surface root, 0.4m from wall. 

  Second lateral surface root at 2.5m, 0.6m in length, 0.9m from wall. 

 Main surface root growing downslope over rock with ‘cushion’ formation of wood around 

contact point. 
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Figure 3 T1 with downslope surface root. 

 
Figure 4 T1 - Buttress and structure interface. 

 

T2  

 0.8m from buttress to wall. 

 Surface root downslope (east) up to 1m.  

 Surface root 1.3m from wooden beam.  

 

 
Figure 5. T2 - Buttress and structure  
interface. 

 
Figure 6 T2 – Surface root and wooden pile.   
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CAVAT 
3.4 There are a range of tree valuation methodologies available.  The asset value of the 

individual trees included within the detailed tree survey has been calculated in monetary 
terms using the Capital Asset Value for Amenity Trees (CAVAT) system (Full Method).  
Many local authorities in the UK use this system to inform decision making and 
compensation valuations in relation to publicly owned trees. 

3.5 The following describes how the CAVAT value is derived: ‘CAVAT works by calculating a 
unit value for each square centimetre of tree stem, by extrapolation from the average cost 
of a range of newly planted trees. In the Full Method this basic value is adjusted to reflect 
the degree of benefit that the tree provides to the local population. The adjustment is 
designed to allow the final value to reflect realistically the contribution of the tree to public 
welfare through tangible and intangible benefits’. (Chris Neilan. 20104).  

Table 1: CAVAT Valuation 

 T1 T2 

Stem Diameter (cm) 63 90 

Location 100 100 

CTI 200 200 

Structure  60 70 

Function 100 90 

Positive (+) /Negative (-) +2 +2 

Life Expectancy 80+ 80+ 

Total Value  £71,283 £169,721 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
4 http://ltoa.org.uk/component/docman/cat_view/98-capital-asset-value-for-amenity-trees-

cavat). 

http://ltoa.org.uk/component/docman/cat_view/98-capital-asset-value-for-amenity-trees-cavat
http://ltoa.org.uk/component/docman/cat_view/98-capital-asset-value-for-amenity-trees-cavat
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4. Tree Age Estimate 

4.1 AECOM has estimated the age of T1 and T2 using two well used methods developed by 
Alan Mitchell (1982)5 and John White (1998)6 respectively.  The results are set out in the 
table below: 

Table 2: Tree Age Estimates 

Method Tree 
Ref 

Stem diameter/ 
circumference 
(cm) at 1.5m7 

Open 
grown 

Partially 
sheltered/woodland 

edge 

Woodland Poor 
ground 

Estimated age (years) 

Mitchell T1 63/198 79 99 132 n/a 

 T2 90/283 113 141.5 188 n/a 

       

White T1 63/198 n/a <100 149 <120 

 T2 90/283 n/a 132 268 154 

 

4.2 Both methods allow for some consideration of the growing conditions of the tree over its 
life span.  It is generally accepted that open grown trees develop a greater girth more 
quickly and that trees in woodlands typically have narrow stem diameters and increase in 
girth more slowly due to the impact of competition.   

4.3 Mitchell sets out that in open grown conditions trees can increase in girth by 2-2.5cm per 
year, whereas in woodland this could be reduced to 1.5-2cm per year.  T1 and T2 are set 
on the railway embankment and therefore are likely to have experienced relatively open 
growing conditions for at least part of their life span however this would also have been 
influenced by the mature woodland to the west and the developing younger woodland 
on the embankment/railway cutting in more recent times.  For this reason the partially 
sheltered/woodland edge setting is considered to be most appropriate (shaded in grey in 
the table above) and on this basis the Mitchell method indicates that T1 is circa 99 years 
of age and T2 is circa 141.5 years of age.   

4.4 The railway is thought to have been constructed in around 1865 and it is very likely that 
the entire embankment was cleared of vegetation for this development.   

                                                      
5 Mitchell, A (1982).  The Trees of Britain and Northern Europe.  Collins. 
6 http://www.ancienttreeforum.co.uk/wp-content/uploads/2015/03/John-White-estimating-
file-pdf.pdf 
7 Note:  The White method recommends stem measurement at 1.3m, however all stem diameter measurements 
have been recorded at circa 1.5m in accordance with BS5837.   Stem diameter appears relatively uniform from 1-
1.5m as shown in site photography.  The Mitchell method recommends measurements at 1.5m. 

http://www.ancienttreeforum.co.uk/wp-content/uploads/2015/03/John-White-estimating-file-pdf.pdf
http://www.ancienttreeforum.co.uk/wp-content/uploads/2015/03/John-White-estimating-file-pdf.pdf
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4.5 This would mean that any resulting trees which have developed since this date could be 
no more than 154 years of age. 

4.6 The White method (1998) was developed for large and veteran trees and sets out a range 
of growing conditions, we have applied ‘Woodland boundary pollard/Open woodland’, 
‘Inside woodland’ and ‘Poor ground/Some exposure’ in the table above as these align with 
the most likely growing conditions experienced by the two trees over their life span.  Of 
these three options, with consideration to the age/stage of development of much of the 
surrounding embankment vegetation we consider the ‘Open woodland’ to be the most 
appropriate scenario (shaded in grey in the table above).   

4.7 The White method cannot be reliably applied for T1 in ‘Open woodland’ or ‘Poor ground’ 
as its stem is not of sufficient girth (effectively it is less than the standard 100yrs or 120yrs 
girth required for the calculation to be valid) however this suggests the tree is less than 
100 years of age.  The age for T2 can be estimated using the method and is 132 years. 

4.8 Estimating tree age is not an exact science however the results of the analysis above 
suggests that the T1 is likely to be less than 100 years of age and T2 is likely between 132 
and 142 years of age and these estimates seem reasonable in relation to the history of 
the site as a railway embankment and the setting and size of the trees.  

4.9 Tree age could be further confirmed by taking a small increment core however this would 
result in some limited wounding to the trees.  As the trees are within a Conservation Area 
the prior agreement of LB Southwark must be obtained in advance. 

5. Trees and Future Growth  

5.1 T1 and T2 were found to be in early mature and mature growth phases. Growth rates in 
mature trees slow considerably in comparison to their juvenile counterparts, with mature 
growth typically seeing a complete reduction in apical dominance (central upward 
growth), with thicker bark plate development and increased lateral growth (secondary 
thickening) leading to increased stem girth whilst tree height remains relatively static.  

5.2 Trees established in exposed conditions are likely to have greater stem diameters than 
that of their sheltered counterparts due to trees’ natural ability to produce adaptive 
growth to compensate for environmental stresses (such as increased wind loads).  

5.3 Where semi, early and mature trees are removed from around T1 and T2, the decrease in 
shelter will likely see an increased development of root underpinning and secondary basal 
and stem growth to compensate for the changed environmental conditions.  

5.4 A study conducted by White (1998) found that an oak tree situated within a woodland 
with an age of 70 years would see an average diameter increase of approximately 2.5mm 
annually. Considering this, it is reasonable to assume that both trees in their current 
positions and life stages will see an average girth increase of up to 2.5mm annually.  This 
means a typical radial annual increase of 1.25mm could reasonably be expected.  Both 
trees currently have above ground buttresses which are 0.8m from the base of the bridge.  
To fully determine the extent of root growth around the structure hand dug trial trenches 
should be undertaken to a depth of 1m. 
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5.5 Mature tree canopies do not typically develop further once optimum growth has been 
reached, resulting in total photosynthetic material remaining constant in maturity. The 
result of this is a decrease in annual ring width over time as the volume of wood formed 
remains constant across an increasing girth.  

5.6 Tree growth is significantly influenced by many factors including soil structure and health, 
environmental conditions (such as storm and drought events), local climate, pests and 
diseases, anthropological factors (such as compaction, physical damage and pollution), all 
which can significantly influence growth rates, both negatively and positively.  

6. Trees and Structures 

6.1 Trees can cause damage to structures and surfaces in two main ways: 
Direct damage describes situations where the incremental growth of the tree physically 
distorts adjacent hard surfacing or structures via direct pressure with roots, stems or 
branches. 

6.2 Indirect damage relates to the differential movement of structures or other features as 
trees remove soil water via transpiration.  This is known as subsidence and generally only 
occurs on shrinkable clay soils.   

6.3 Heave relates to circumstances where existing trees (generally those which predate 
adjacent or proposed structures) are removed and the soil water that was previously 
removed from the soil via transpiration is retained in the soil causing swelling.  This is also 
generally restricted to shrinkable clay soil. 

6.4 The majority of tree roots are commonly found within the top 1.5m of soil, with the largest 
volume likely to be residing within the first 600-800mm. Tree roots taper rapidly and are 
typically found to be between 20-50mm in diameter over 2-3m from the stem.  

6.5 In terms of best practice for trees and excavation NJUG Vol 4 (which relates specifically to 
the installation of utilities) identifies the first metre from the stem to be a ‘prohibited 
zone’ and should not be excavated in without detailed consultation from the LPA (LB 
Southwark).  BS5837 identifies a process to establish a Root Protection Area (RPA) which 
is the area of important roots around a given tree (as shown on the Tree Constraints Plan 
included as Appendix A).  In this area excavation must be avoided or undertaken vary 
carefully (by hand or compressed air only) to avoid damage to significant roots.  In general 
roots <25mm may be feasible to prune whereas larger roots should be retained and 
protected or specialist arboricultural advice sought. 

6.6 MacLeod and Cram (1996) used literature to identify average point pressure values to 
determine radial pressure of secondary roots (roots set back beyond the 2-3m from the 
tree stem), concluding at: KPa = 8 x 105N m2. Based on this value, it is stated in Chapter 
11 of Tree Roots in the Built Environment (pg. 371) that “roots are unlikely to force a brick 
wall apart but could possibly fracture a non-reinforced concrete slab floor”.  This value 
however is dependent on the surface area of roots that are in contact with the structure. 
As a general rule, the closer a structure is to a tree, the higher the likelihood of direct 
damage.  
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6.7 Considering this, lightly loaded structures such as small bricked walls and engineered 
pedestrian footways (such as block paving) are more likely to be directly damaged by 
roots, with heavily loaded structures, such as building foundations less likely to be 
damaged by direct root and buttress contact as the tree would typically grow around such 
features. 

6.8 In this instance roots may have developed below the existing footings of the bridge but 
this is less likely the deeper the footings extend as this zone would be less well aerated 
than upper levels of the soil profile.  The soil type is understood to be clay and root 
development is often shallower on these soils compared to more freely draining sands 
and gravels.   

7. Outline Working Methodologies  

7.1 All access within the RPA’s of T1 and T2 are to utilise suitable ground protection, as 
outlined in Appendix D to protect the structure of the soil and maintain a bulk density 
which permits tree root growth and function.   Access is likely to be heavily constrained 
due to the presence of surrounding ancient woodland.  Potential access routes are beyond 
the scope of this assessment however access based on available information access would 
preferably be via the existing disused railway alignment or via the footbridge itself if it 
could be supported to meet loading requirements.   

7.2 Excavation to repair or install foundations has the potential to result in unacceptable root 
severance which could result in instability, dysfunction or the death of trees.  Repeated 
incursions are particularly damaging and must be avoided by utilising specialist 
techniques for implementation and installation of foundations.  

7.3 Where feasible, excavations are to be avoided within any RPA’s and be limited to the 
existing footprint of the bridge supports.  The existing structure could be carefully 
removed (working from ground protection), its foundation broken out and replaced with 
a new footing (within and not exceeding the original footprint).  If the area below the 
existing footing is to be excavated this should be undertaken very carefully under the 
supervision of an arboriculturist in case roots are present below (however this seems 
unlikely).  Excavation of a battered slope (for stability) around the existing footprint would 
likely require the removal of the tree and should be avoided.  The soil could be temporarily 
stabilised using piles, timber shuttering or equivalent to reduce the volume of excavation 
required.   

7.4 New footings could be installed using screw piles to apply the minimum load, ground 
pressure and height clearance requirement for the piling rig.  Piled footings would have 
the advantage of addressing any risks associated with subsidence (or future heave if the 
trees die, decline or are removed).  Any piling rig must be capable of working on/around 
the steep embankments present as necessary.  Any pile caps and supporting beams must 
be set on or above the existing ground level outside of the footprint of the existing footing 
but are unlikely to be constrained within the footprint.   

7.5  If piles are to be installed outside of the existing footprint the excavation will be the 
lowest dimensions feasible and will be installed to avoid significant tree roots at pre 
agreed positions determined following hand dug trial hole investigations within the RPA’s. 
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7.6 Pile locations outside the existing footprint should be subject to a hand dug trial hole to a 
depth of 1m to determine the nature of any roots present under the supervision of an 
arboriculturist.  Small roots >25mm in diameter can be carefully pruned back.  If more 
significant roots are encountered the position of the pile is likely to require adjustment.  
All exposed roots are to be managed as outlined in Appendix D.  

7.7 The piling rig is to be positioned as far from the canopy and RPA of T1 and T2 as possible 
and reach inwards. As Site access is severely limited, utilisation of the lightest feasible 
vehicle (such as a 750kg mini-excavator with a piling attachment) is to be utilised, 
following principles of best practice for ground protection as outlined in Appendix D.  

7.8 The organisation, mixing and storage of materials are to be conducted in accordance with 
Appendix D.  Any uncured concrete, washings or fuels could be particularly damaging and 
must be controlled to avoid run off or discharge into the soil within an RPA.  
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Appendix A Tree Constraints Plan  
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Tree Survey Schedule  

Tree 
ID 

Species Estimated 
Height 
(m) 

Stem 
Diameter 
(m) 

 
(N) 

 
(S) 

 
(E) 

 
(W) 

First 
Significant 
Branch 
(m) 

Canopy 
Clearance 
(m) 

Physiological 
Condition 

Life 
Stage 

Structural 
Condition 

Condition  Comments Preliminary Management 
Comments 

Estimated 
Remaining 
Contribution 

Category 

T1  Oak 
(Quercus 
robur)  

24# 630 4 8 8 8 East - 6 10 Good EM Good Significant underpinning roots downslope to east. Initial lean 
of stem to east with self-righting upper-stem and canopy 
growth. Previously crown lifted over footbridge with occluded 
wounds.  Deadwood over woodland scrub. Minor structural 
suppression by neighbouring sycamore to southwest.  

Remove deadwood when utilising 
working area. (in advance of any 
development work) 

Halo thin young tree growth under 
canopy within the dripline.  

(When funds allow).  

20+ B1,2,3 

T2 Oak 
(Quercus 
robur) 

26# 900 9 5 10 8 North - 6 10 Fair M Good Small patch of dysfunction/decay at base to west, sounding 
test undertaken, wood density normal. Good adaptive growth 
and buttressing formation.  
Strong underpinning of roots downslope to east. Surface roots 
present.  
Canopy with a few minor gaps noted. Minor bud sparsity in 
small patches. No deviation from normal branching pattern, 
likely drought stress or young trees establishing under 
canopy. Co-dominant stem with good basal taper. Initial stem 
lean with upper stem and canopy  corrective growth. Major 
deadwood in canopy.  
Large previous tear-out wound in lower canopy to east at 7m. 
No wound-wood visible, limited visibility due to ground 
position. Associated branches to secondary limb with good 
physiology. Potential habitat feature.  

Remove deadwood when utilising 
working area. (in advance of any 
development work) 

 

Halo Thin young growth under 
canopy up to dripline.  

(When funds allow) 

40+  A2,3 

 

 

 

 



Arboricultural Report  Project Number: 60493385 

Prepared for: London Borough of Southwark  AECOM 

Appendix B Site Photos  
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Figure 7. T1 (Left) and T2 (Right). 

 
Figure 8. T1 

 
Figure 9. T2. 

 
Figure 10. T1, buttress and wall. 
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Figure 11. T1, downslope surface root. 

 
Figure 12. T2, buttress and wall. 

 
Figure 13. T2, Surface rooting and wooden beam. 

 
Figure 14. T1, view of wall and buttress. 
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Appendix C Protection Guidance 

Ground Protection 

Where access is unavoidable within the RPA of a retained tree, fit for purpose ground 

protection must be in place which is sufficient to protect the structure of the soil from damage 

based on the heaviest anticipated load.     

As set out in section 6.2.3.3 of BS5837:2012 the following ground protection measures will be 

appropriate:  

• Suitable ground protection for pedestrian only access will comprise a single thickness 
of scaffold boards set on a compressible layer of 100mm of woodchip on a geotextile 
separation layer.   (Where the slope of the ground prohibits the reasonable use of 
scaffold boards a layer of 100-150mm of woodchip would be a reasonable alternative.  
This could be usefully derived from any adjacent site clearance works). 

• Pedestrian operated plant up to two tonnes in weight would require the use of a 
proprietary ground protection system (such as Ground Guards or Eve Trakway or 
equivalent) set on a minimum depth of 150mm woodchip or sharp sand on a geotextile 
layer.  

• Heavier loads will require ground protection to an engineering specification in 
conjunction with arboricultural advice. 

As a guide, the threshold beyond which root development is significantly affected is a bulk 

density ranging from 1.4g per cm3 for clay soils, to 1.75g per cm3 for sandy soils. 

Tree protective measures shall stay in place until all construction operations are completed 

and removal is agreed with the Site arboriculturist and/or the LB Southwark Tree Officer as 

appropriate.   

The final specification for ground protection must be agreed with the Site arboriculturist and 

LB Southwark Tree Officer. 

General guidance for the management of exposed roots 

Excavation must only take place within the RPA of a retained tree with the prior agreement of 

an arboriculturist and the LB Southwark Tree Officer.  All excavation must be undertaken using 

hand tools or compressed air (such as an air spade) unless otherwise agreed in advance.   

The following general principles will apply:  

• Individual or small groups of roots less than 25mm in diameter will be retained where 
possible but can be severed with a sharp tool such as secateurs or pruning saws to 
leave a clean cut end (ideally 100mm back from the face of the excavation to account 
for future regrowth) where they pose an obstruction.    

• Where roots are encountered which are larger than 25mm in diameter or where 
significant groups of smaller roots are found, the advice of an arboriculturist must be 
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sought to decide an appropriate course of action (following consultation with the LB 
Southwark Tree Officer where appropriate).   

• Roots must only be exposed for the minimum period possible.  In the interim period 
any exposed roots must be completely covered with dampened hessian sacking (which 
may require ongoing re wetting) to avoid drying out and exposure to light (which can 
result in the death of roots).  Backfill for excavations should utilise the parent material 
and must not be significantly compacted. 

Protective Fencing 

The default position as set out by BS 5837:2012 is that retained trees must be protected from 

construction operations and this is generally achieved with the erection of robust protective 

fencing positioned on the outer edge of the RPA or crown spread (whichever is greatest).  

All site operations will be restricted to the area outside of tree protection fencing and this area 

will form a Construction Exclusion Zone (CEZ) unless agreed otherwise.    

In this instance its likely to be appropriate for fencing to be constructed of weld mesh panels 

with the stabilizer struts mounted on block trays, as shown below due to the short-term 

nature of the works, provided this is fully respected. 

Suitable all-weather signage will be fixed to fencing to notify site staff and visitors of the 

construction exclusion zone and its purpose. 

When the detailed design has been completed the working space requirements for the bridge 

repair must be agreed and a Tree Protection Plan showing the spatial arrangements for tree 

protection fencing developed. 

 



Arboricultural Report  Project Number: 60493385 

Prepared for: London Borough of Southwark  AECOM 

 

 

 

 



Arboricultural Report  Project Number: 60493385 

Prepared for: London Borough of Southwark  AECOM 

Movement of Vehicles and People and the Movement and Operation of Machinery 

Due to the spatial constraints on site, construction works and in particular the use of 

machinery must be carefully co-ordinated to avoid damage to retained trees.  A banksman 

must be in place for any operations which occur within 5m of any part of a retained tree.  .   

Site organisation, storage and mixing of materials 

The final locations for temporary site organisation and compounds will be agreed at a pre 

commencement site meeting with the LB Southwark Tree Officer and arboriculturist and will 

be confirmed in writing.   

The storage and mixing of materials and any re-fuelling shall take place at least 5m from the 

RPA of any retained trees and also take into account any potential for run off.  Where this is 

an issue measures such as bunding with robust impermeable polythene sheeting and sand 

bags must be put in place to prevent accidental run off reaching the rooting zone of retained 

trees. 

No changes in ground level are permitted within the RPA of a retained tree unless otherwise 

specifically approved in advance by the arboriculturist. 

No fires shall take place within an RPA or within 5m of any part of a retained tree.  No signs, 

cables or other items are to be attached to any part of a retained tree. 
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