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1 Executive Summary  
 

The Hill’s Figs were planted along Laman Street sometime in the 1930s. In those days the 

planting practices were somewhat simpler than the planting practices developed for street 

trees in the latter part of the 20
th

 century.  

 

The trees were never accorded sufficient space for the development of a radial root-plate, 

necessary for anchoring the trees under all normal conditions. The trees have instead 

developed root-plates that extend lineally rather than radially. Other problems of ongoing 

root severance in infrastructure maintenance and direct root damage by allowing vehicles to 

park on the exposed surface roots have compounded the primary defect of the asymmetric 

root-plate. 

 

With hindsight, it can be said that those early planting practices, while standard procedure for 

the day, are these days recognised as mistakes that would not be made under contemporary 

arboricultural practice. 

 

While it is true that the trees have survived for many decades with defective root-plates, the 

assessment of the hazard potential of the defect is not an assessment that can be made solely 

by reference to arboricultural texts, as the texts themselves recommend assessment by case-

book experience. 

 

The case-book experience with Hill’s Figs planted as street trees in Newcastle precinct, 

where the trees have developed lineal root-plates and have a history of ongoing root 

severance and damage, is that the trees begin to fail when around 70 years old. 

 

It cannot be stated with any degree of precision how much time is remaining for the trees; 

there are too many unknowns. An incident of whole tree failure due to lineal root-plate and 

associated root problems should serve as an alert to the problem. An increase in the incidence 

of failures should serve as an indication that time is running out. 

 

The first of the whole tree failures occurred in 2004. The increase in the incidence of failures 

occurred in 2007. 

 

Given that the main defective part of the trees is the root-plate, options for the management 

of the trees by crown thinning or reduction, cabling or bracing are not viable, and lopping the 

trees back to a size small enough to resist windthrow would be inappropriate. 

 

Ideally, the trees with the shortest SULE (Safe Useful Life Expectancy) will dictate the 

outcome for the entire group. The shortest SULE is category 4: remove within 5 years. 

 

Removal and replacement of the trees as a group will secure the best long-term outcome in 

terms of growth, form, crown architecture and balance of the replacement trees. 
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2 Introduction 
 

This report was commissioned by Mr Philip Hewett, City Arborist of Newcastle City 

Council. 

 

The brief for the report was to undertake an assessment of 14 Fig Trees on both sides of 

Laman Street between Darby Street and Dawson Street Newcastle, with the works to include 

the following: 

 

I. Assess the health, structural condition and stability of the 14 Fig Trees.  

 

II. Investigate and review a range of risk management options with a view to retaining 

the trees for as long as practicably possible. 

 

III. Provide a written report on the assessment findings and make recommendations for 

the future management of the trees.  

 

IV. Provide two copies of the report within three weeks of completion of (the site) 

assessments. 

 

Risk management options (point II above) that need to be reviewed include:  

 

1. Reduction pruning and thinning (per AS 4373);  

 

2. Remedial pruning; (per AS 4373)  

 

3. Cabling;  

 

4. Site isolation – e.g. traffic, pedestrian and asset isolation from areas at risk;    

 

5. Tree removal options including:  

 

A. Whole of street removal. NB - Council is commencing a growing contract for 

Hills Fig as replacement trees. These trees will take 5 years to achieve 

suitable structure for planting and will have a 500 litre root ball volume. They 

will be planted in vaults under the parking lane on each side of the street  

 

B. Staged removal e.g. remove southern side trees, construct vaults and plant 

replacements and when the new trees are established, remove northern side 

trees and construct vaults. The objective of the staged removal and staged 

planting approach is to retain the existing character of the streetscape whilst 

removing and replacing trees. The implications of this approach for remaining 

mature trees and for the growth of new trees should be reviewed     

 

C. Staged removal e.g. from western end to eastern end of Laman St. The staged 

replanting objective is per point B above except vaults would be constructed 

for trees to be planted on both sides of the street starting at the eastern or 

western end of Laman St.   

 

The site was inspected on July 18 and 20, 2009. 
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3 The Trees 
 

The trees are 13 Hill's Weeping Fig Ficus microcarpa var. hillii and one Fig Tree of an 

unknown species, thought to be Small-leafed Fig Ficus obliqua. The trees are numbered from 

12012 to 12025 inclusive. Trees 12012 to 12019 are located on the northern side of Laman 

Street, and trees 12020 to 12025 are on the southern. A tree location plan is included in the 

appendices. 

 

With the exception of Tree 12015, the trees are mature specimens of around 21 metres in 

height. All trees exhibit varying degrees of crown asymmetry. Some trees have crown spreads 

of 30 metres across the longest axis and as little as 11 metres across the shortest axis. The 

physical dimensions of the trees are given in Appendix B. 

 

Hill’s Weeping Fig is a native Australian species from the rainforest of north-eastern 

Queensland
i
; the species is not locally indigenous to Newcastle precinct. 

 

It is understood that the trees were originally planted in the early 1930s into what was then the 

roadside verge of Laman Street
ii
. At a later date Laman Street was upgraded with the addition 

of further asphalt, kerb, gutter, and footpath. On the southern side of the street the trees were 

incorporated within the roadway, while on the northern side the trees were incorporated 

within the footpath. 

 

A previous investigation into the root-plate architecture of the eight trees directly opposite the 

Art Gallery found that the trees had eccentric root-plates which, combined with root 

severance in infrastructure maintenance and root damage by vehicles, could predispose the 

trees to whole-tree failure during storm events, particularly if the buffering effect of the Art 

Gallery were to be removed
iii

. 

 

An earlier investigation into the failure of Hill’s Weeping Figs on Tyrrell Street Newcastle 

found that root-plate asymmetry and root severance were primary factors in the failure of the 

trees
iv

. 

 

The storm event that swept though Newcastle city centre in June 2007 caused the wind-throw 

of two of the Hill’s Figs outside the Art Gallery on the southern side of the street, and lead to 

the removal of one of the Hill’s Figs from the northern side due to severe crown imbalance 

and the failure of the ‘wind buffering’ trees from the southern side of the street. 

 

                                                 
i
 Elliot, WR, and Jones, DL (1986) ‘Encyclopaedia of Australian Plants Suitable for Cultivation’ Vol. 4,  

Lothian Publishing Company, Port Melbourne. 
ii
 Hewett, P (2009)’Personal Communication’ City Arborist, Newcastle City Council. 

iii Marsden D (2006) ‘Investigation into Root-Plate Architecture of Hill’s Weeping Figs along Laman Street  

outside Newcastle Region Art Gallery’ Report prepared by The Sugar Factory – Arbor Advocate for 

Root Projects Australia P/L. 
iv

 Fakes, J (2004) “Tree Management Options: Hill’s Figs, Tyrrell Street Newcastle’ Report prepared by The  

Tree School for Newcastle City Council. 
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4 Methodology 
 

The trees were subjected to a Stage 1 Visual Tree Assessment (VTA) as described by 

Mattheck & Breloer
v
. Briefly, this is an examination from ground level only, assessing the 

biological and mechanical characteristics of the tree for signs and symptoms of vitality, 

configuration, repair growth, and so forth. Where there is a suspicion that a defect is present, 

the examination proceeds to a Stage 2 Assessment. The Stage 2 assessment is an evaluation 

or quantification of the defective part and where possible a calculation of the likelihood of 

breakage of the part concerned. 

 

Stage 2 assessments may involve excavating to expose the root crown or damaged roots, 

micro-drilling to test for or otherwise measure internal defects, aerial inspections either by 

climbing or ‘cherry picker’, pathology testing, and such like. 

 

The root-plates of the trees were assessed by visual inspection and by reference to earlier 

investigations into root-plate architecture by excavation into Laman Street and earlier 

investigations into tree failures in Laman, Bruce, and Tyrrell Streets. 

 

In particular, the subject trees were checked for defects which have been found to be 

common on Hill's Weeping Fig Ficus microcarpa var. hillii in Newcastle precinct, especially 

on those figs that have previously been lopped or topped many years ago and left to regrow. 

 

These particular defects have been given the terms ‘cluster wedge’ and ‘notch defect’, which 

are often accompanied by a stem deformation termed ‘I-beam’, so named for the girder shape 

of the stem. These are the main configurations and signs that have preceded the failure of 

stems or other major parts of Hill’s Figs in Newcastle. Descriptions of the “cluster wedge” 

and the “notch” can be found in Mattheck & Breloer (1994), and are also explained in the 

following section in this report.  

 

Parameters for assessing the “notch” defect were adapted from Mattheck & Breloer (1994) 

and developed in conjunction with Mr Philip Hewett (City Arborist, Newcastle City Council) 

for application in assessing included bark on Hill’s Figs. 

 

Note that this ‘notch defect’ parameter is not an industry-wide criterion and cannot be found 

in standard texts on tree hazard assessment. The method was developed primarily as a way of 

identifying particular defects on individual trees in order to set a priority for works, given the 

commonality of included bark on Hill’s Figs. 

 

                                                 
v
 Mattheck, C, and Breloer, H (1994) ‘The Body Language of Trees - A Handbook for Failure Analysis.’  

HMSO, London. 
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5 Additional Defects Checked For 
 

5.1 The Cluster Wedge 

 

Mattheck & Breloer (1994) describe the effect of multi-stemmed hardwood trees with 

individual stems growing on leans as developing problems due to the formation of reaction 

wood on the tensile side of the stems towards the base. (Figure A, below). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hardwood species will preferentially reinforce loaded areas by the formation of locally 

thicker growth rings (reaction wood) on the upper or tensile side of the lean. 

 

With ‘cluster wedges’ the reaction wood thickens on the topside of the leaning stem and 

presses against the neighbouring stem. 
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The stems also produce growth rings, meaning that the vertical stem, while not necessarily 

producing reaction wood, will still increase in girth and press against the adjacent stem. The 

reaction wood of the leaning stem exacerbates the problem. 

 

Mattheck & Breloer describe this pattern of growth as being the mechanical equivalent of a 

wedge acting to drive the stems apart, adding that the cluster is “suicidally programmed to 

fall apart.” 

 

This particular pattern of growth has been a major factor in stem failure of multi-stemmed 

Hill’s Figs in Newcastle Precinct (photograph A, below). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Photograph A. Stem failure due to ‘cluster wedge’ configuration. Note large ridge of reaction wood on tensile 

side of failed stem (arrow). 

 

This configuration can be found not only in multi-stemmed Hill’s Figs, but also in the 

congested regrowth of stems/scaffolds in Hill’s Figs when the tree has been topped or heavily 

lopped long ago and left to regrow. 
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5.2 The ‘Notch’ Defect 

 

Mattheck & Breloer (1994) write in regard of notches: 

 

“… a flawed structure is characterised by one or more potential fracture points 

where locally high stresses develop. Failure is predictable in certain kinds of 

structure that show such faults. This is most commonly the case at so-called 

‘notches’, which is an engineer’s description of any concave configuration within a 

component which diverts the force flow around it…. Notch stresses…occur where 

the force flow, diverted by the notch, is greatly intensified, i.e. a higher force flow 

per surface element is conveyed.” 

 

Elsewhere, Mattheck & Breloer (1994) write of the ‘notches’ caused by beavers in stems, 

whereby the beavers have 

an uncanny ability to gnaw 

out a notch to more or less 

the precise point that will 

lead to the failure of the 

stem under normal, day-to-

day conditions. In 

computing the forces that 

act upon the stem, it was 

found that the safety factor 

of the stem had been 

reduced to 1 (from 

approximately 4.5) once the 

notch occupied 50% of the 

stem diameter (figure B. 

left). At this point the 

failure load equals the day-

to-day working load, and so 

the component breaks. 

 

The ‘notch’ defect has a 

general corollary in the 

type of constriction 

sometimes caused by 

included bark, that is, the 

stem or branch diameter 

above the inclusion is 

sometimes much greater 

than the stem or branch 

diameter below the 

inclusion. The proximity of 

the adjacent member 

constricts the development 

of the first member. 
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While included bark is recognisable as a defect, the condition is common to Hill’s Figs and it 

would not be an appropriate treatment to remove all branches or fell all trees that display this 

characteristic. Not all branches with included bark fail. Anecdotally and empirically, failure 

due to included bark appears to be the exception and not the rule, given the high incidence of 

included bark on Hill’s Figs and the relatively few reports of failure. 

 

There currently exist no qualitative parameters for the assessment of the likelihood of branch 

failure due to included bark, yet because included bark is recognised as a defect, there exists 

a need to ‘draw the line’ somewhere in order to identify parts which may have a higher than 

normal risk of failure, based upon known failure patterns of the species. 

 

Matheny and Clark attach great weight to species failure profiles, as differing species can 

vary widely in their failure patterns. They state that knowledge of the type of failure and 

associated defects is invaluable in making hazard evaluations. By observing typical failure 

patterns, it can be recognised that species have general themes in defects and failure
vi

. 
 

There appears to be two themes in branch failure due to included bark in Hill’s Figs: failure 

of young or smaller diameter branches, and failure of large mature branches. What is 

common to both, though, is that the inclusions are deep rather than shallow. 
 

In our experience, branches with included bark on young Hill’s Figs or smaller diameter 

branches with included bark on mature trees are more likely to fail under wind load. Mature, 

large diameter branches are more likely to fail due to end weight. The reason for this is the 

greater degree of flexibility of young or small diameter branches. When under wind load, 

such branches can flex over their entire length, which has the effect of concentrating the 

stresses at the point of branch attachment. If the inclusion is relatively deep when compared 

to branch diameter, the branch fails. 
 

Mature, large diameter branches possess a greater degree of rigidity towards the base, with 

the outer portions of the branch being flexible. Wind loads will bend the outer part with the 

stresses being dissipated over the length of the branch before the stress reaches the base. 

(This is obviously not the case under extreme wind conditions, when even the soundest of 

branches or trees can fail).  
 

In Newcastle Precinct, failures of mature parts have occurred under relatively calm 

conditions. One factor common to stem failure (in particular, the cluster wedge failure) has 

been light rainfall over the night preceding the failure. The additional weight of water held by 

the foliage was an apparent ‘straw that broke the camel’s back’ in a cumulative group of 

factors that lead to failure. 
 

Mattheck (2007) describes included bark as functioning as a pre-existing crack, saying that 

the crack becomes longer as the branch increases in girth with failure occurring when the 

‘critical crack length’ is reached
vii

. Mattheck does not put a figure on the ‘critical crack 

length’, and perhaps rightly so given that failure due to included bark varies widely across 

different species and included bark per se is not the sole factor influencing failure. 

                                                 
vi

 Matheny, N. P and Clark, J. R (1994, 2
nd

 ed) ‘A Photographic Guide to the Evaluation of Hazard Trees in  

Urban Areas’ International Society of Arboriculture, Champaign, Illinois. 
vii

 Mattheck, C (2007) ‘Updated Field Guide for Visual Tree Assessment’ Karlsruhe Research Centre, Karlsruhe. 



Report 

The Sugar Factory Arbor Advocate 12 

However, the tree assessor is required to reasonably foresee the failure of defective parts and 

put in place measures that will minimise or eliminate the risk of injury or damage to persons 

and property.  
 

The absence of qualitative parameters for assessing included bark on tree species such as 

Hill’s Figs (which have a propensity to produce branches and stems with included bark) has 

lead to Newcastle City Council adopting a method of assessing included bark whereby 

branches or stems that do not comply with the adopted parameter will be deemed to be at risk 

of failure and the part will then be modified or removed as necessary. 

 

The parameter is derived from the ‘notch’ described earlier in this report, where stem failure 

occurs if the notch reaches halfway (50%) through the stem. (Admittedly the notch caused by 

beaver gnawing is a sudden change introduced to the tree, akin to taking a chainsaw and 

cutting a scarf in the stem. Branches with included bark will slowly optimise to reduce the 

stresses acting on the weak point and strictly speaking will not be so quick to fail).  

 

Included bark can cause a 

constriction similar to a 

notch. The ‘critical crack 

length’ of the inclusion is 

described in Figure C, left, 

from Mattheck 2007. In 

that figure, the red arrows, 

the letters A and B, and 

the words “seam of 

inclusion” have been 

added by this author.  

 

The parameter developed 

for and adopted by 

Newcastle City Council is 

this: if the distance B is 

60% or less of the distance 

A, the branch or stem will 

be deemed to be at risk of 

failure due to weak 

attachment. Once distance 

B is 60% of distance A, 

the constriction or ‘notch’ 

extends to 40% of the 

branch diameter.  

 

The configuration is first visually assessed with the distances A and B measured by tape, and 

then evaluated. If doubt exists over the shape of the branch within the union, the location of 

the seam of inclusion can be verified by taking a few readings with a resistograph. 

A 

Seam of 

inclusion. 

B 
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4.3 The I-beam 

 

The I-beam is used to describe the shape of the stem or branch, which has a tendency to form 

a girder-like cross section (more like an inverted ‘T’) due to the amount of tension wood 

formed on the topside. This has been one sign in the tree’s body language that has been 

common to the failure of major parts of Hill’s Figs in Newcastle precinct (photographs B and 

C, below). 

 

 
 

 

 

 

 

 

 
Photograph B. I-beam 

shape of failed stem, 

September 2008. 

 

 

 

 

 

 

 

 

 

 
Photograph C. I-beam 

shape of failed stem, 

April 2004. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Hill’s Figs will produce this type of tension wood on heavily loaded leaning stems or 

branches as a matter of course. In order for the I-beam to be considered a component of a 

potentially defective part, several other conditions should be met: the branch or stem is 

growing on a moderate to strong lean (less than 60
0
), the point of attachment is characterised 

by included bark, and, an actual cluster-wedge configuration exists at the point of attachment. 
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6 Previous Investigations & Other Tree Failures 
 

[This section is reproduced from our earlier report prepared for Council in 2007 following the 

failure of Hill’s Figs in the storm event of June 2007
viii

, and has been included to explain 

conclusions relating to the stability of the subject trees.] 

 

An investigation into the root-plate architecture of eight Hill’s Figs outside the Newcastle 

Region Art Gallery was conducted over the weekend of 9 and 10 December 2006. The 

investigation was made to determine the lateral extent of the root-plate within Laman Street 

and extrapolate the findings to gauge root-plate stability. This particular work was undertaken 

as part of the Development Application for the redevelopment of the Newcastle Region Art 

Gallery, with the results reported to the project manager Root Projects Australia P/L. 

 

Four trees outside the Art Gallery on either side of Laman Street were investigated. These 

were Tree #4802 and the three trees to the west (south side of the street), and Tree #4797 and 

the three trees to the west (north side of street). [Tree numbering was from Council’s 

previous system of numbering.] 

 

Trenching was made within the street along a line that corresponded with the edge of the 

theoretical root-plate. Each trench was five metres in length, i.e. 2.5 metres to either side of 

the centre of the base, 60 centimetres wide and 1 metre depth.  

 

The upper part of the road comprised a layer of asphalt 80mm deep underlain by 330mm of 

heavily compacted ‘skulls’, a by-product of steel mining and widely used as road-base 

throughout Newcastle precinct. Sandy fill to 1 metre depth was below this. A concrete saw 

and an excavator were used to cut and remove the top layers of the road. An ‘air knife’ 

eductor was 

used to 

remove the 

sub-grade 

and expose 

tree roots. 

 

 

 

 

 

 

 

 

 

 

 

 
 

                                                 
viii

 Marsden, D (2007) ‘Investigation into Stability of three Hill’s Weeping Figs Along Laman Street Newcastle’.  

Report prepared by The Sugar Factory – Arbor Advocate for Newcastle City Council. 

Photograph D. Trench investigation 9 December 

2006, looking west along Laman Street. Tree 

#4802 in foreground. 
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The investigation found that no primary 

woody roots were present in any trench. 

The majority of trenches contained only a 

few woody roots, generally less than about 

10mm in diameter, and few fibrous roots. 

 

One trench only was found to contain 

woody roots, two roots of 20mm diameter 

and one of 60mm. 

 

Photograph E (left) shows a typical 

completed trench. 

 

From this it was concluded that the street 

did not provide an environment conducive 

to the development of roots, and that the 

trees had compromised root-plates. The 

observable characteristics suggested that 

the root-plates had developed mainly in a 

lineal orientation, with little lateral 

development. 
 

 

 

Given that the proposal at that time was the removal of the existing Art Gallery and the 

construction of a new Gallery, the trees, growing as they were in the lee of the Gallery, would 

suddenly be exposed to strong southerly winds after the removal of the Gallery and were 

likely to undergo windthrow and/or large branch failure in a storm event. 

 

The trees along the south of the street had no appreciable root-plate on the ‘compression’ side 

to resist southerly winds, whereas the trees on the north of the street had no root-plate on the 

‘tension’ side. The trees on the northern side had very asymmetric crowns with a strong bias 

to the north, and were deemed to be at an increased risk of windthrow in the event that the 

Gallery plus the four trees on the south side of the street were removed. 
 

A later study into the wind loading on the trees, which included modelling in a wind-tunnel, 

supported these conclusions
ix

. 
 

The investigation into root-plate architecture identified a number of unknowns as to the 

actual extent of the root-plate, nominating five factors as potential contributors to stability: 

root-grafts, root-slings, the planting pit (‘wedge’ effect of the root mass), crown mass, and 

wind-buffers.  

 

The report recommended that if the proposed redevelopment of the Gallery were to proceed, 

that two of the fig trees scheduled for removal (one from either side of the street) be 

subjected to exploratory excavation to determine the full and actual extent of the primary and 

secondary woody root system. 

                                                 
ix

 Djenidi, L (2007) ‘Wind Loading on Trees in Laman Street’ Report prepared for City of Newcastle by the  

University of Newcastle, School of Engineering, Discipline of Mechanical Engineering. 



Report 

The Sugar Factory Arbor Advocate 16 

An earlier study into the whole-tree failure of two Hill’s Figs on Tyrrell Street in 2004 

concluded that poor root-plate architecture was a primary factor in the failures (Fakes, 2004). 

It was found that the trees had developed restricted, lineal root-plates through a combination 

of inhospitable edaphic conditions, constriction by nearby infrastructure, and root severance 

in infrastructure repair and road works. 

 

Several Hill’s Figs along Bruce Street were windthrown in the storm of 8 June 2007. 

Photographs provided by City Arborist Mr Phil Hewett indicate that inadequate anchorage 

through impaired development of the root-plate allowed for the destabilisation of the trees 

when under wind load. The root-plates evident in the photographs closely correlate with the 

observed and suspected root-plates of the subject trees. Crown configurations were not given; 

hence it is not known to the author if crown imbalance was a factor in the failures. 

 

 

Photograph F, above. This Hill’s Fig on Bruce Street had been planted in the footpath, with 

the kerb acting as a barrier to the development of the root-plate, preventing the extension of 

structural support roots on the ‘tension’ side. This mirrors the conditions on the northern side 

of Laman Street. What appears to be a large primary root has developed in a lineal direction, 

running along the inside edge of the kerb (large arrow). Note the lateral development of 

secondary woody roots (small arrows). Note also the diameter of the stem and the relatively 

small size of the root-plate tilted out of the ground. 
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Photograph G, above. Another of the Bruce Street figs. This tree had been planted within the 

street, which is identical to the situation on the southern side of Laman Street. Again, the kerb 

has acted as a barrier preventing the development of roots on the ‘tension’ side. 

 

 

 

Mattheck & Breloer make the analogy of 

the main parts of the tree with a yacht, 

where the crown acts as a sail, the stem as 

mast, and the root-plate as a hull albeit in 

a very viscous sea. They describe the tree 

as being a chain of equally strong links, 

where the incoming wind load is 

transferred via the stem into the root ball 

and from there into the ground
x
 (figure D, 

left). 

 

 

                                                 
x
 Mattheck, C, and Breloer, H (1994) ‘The Body Language of Trees - A Handbook for Failure Analysis.’    

HMSO, London. 
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While there can be some variations in modes of windthrow, root-plate failure generally 

follows the theme of the root-plate lifting on the side under tension, i.e. the windward side, 

and subsiding on the side under compression
xi

 (figure E, below).  

 

 

Research by Mattheck & Bethge found a correlation between stem diameter and root-plate 

diameter, which for trees growing in the open can be calculated as: 

 

RW = 64
.
(R)

0.42  

 

Where RW is the minimum root plate radius in centimetres to resist windthrow (that is, the 

mechanically-effective root-plate) and R is the radius of the stem in centimetres, measured 

above the buttress
xii

. 

 

The Hill’s Figs on Laman Street, and judging by the photographs the Hill’s Figs on Bruce 

Street too, have a stem diameter between 110cm to 140cm, giving a distance of for RW 

ranging roughly 345 to 380 centimetres radius. Lonsdale
xiii

 states that in providing space for 

the development of root-plates of street trees, that the distance RW should be the minimum 

distance provided for, preferably more, otherwise the development of an impaired root-plate 

could result. 

 

What is clear is that the root-plates of the failed Bruce Street trees stop well short of the 

preferred range RW, particularly on the kerb side. With no lateral development of tensile 

roots, the trees failed while under a tensile load. 

 

                                                 
xi

 Mattheck, C (2004) ‘The Face of Failure in Nature and Engineering’ Karlsruhe Research Centre, Karlsruhe. 
xii

 Mattheck, C, and Bethge, K (2000) ‘Simple Mathematical Approaches to Tree Biomechanics’ Arboricultural  

Journal 24, pp. 307-326, ABB Academic Publishers, Great Britain. 
xiii

 Lonsdale, D (1999) ‘Principles of Tree Hazard Assessment and Management.’  HMSO, London. 

Wind 

Tension 

Compression 

Figure E. Root-plate failure (Mattheck, 2004). 
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7 Results 
 

7.1 Health 

 

All of the subject trees presented as being in acceptable health at the time of inspection. 

There were no signs or symptoms of major pests or diseases. There were no major fungus 

fruiting bodies on the stems or scaffolds or in the soil near the base of the trees. There were 

no stem lesions associated with major woody-root and butt rot diseases such as armillaria and 

ganoderma. Foliage colour and density plus shoot elongation appeared normal. The foliage 

displayed no chlorosis nor did the crowns display dieback or carry any deadwood of note. 

 

Several of the trees displayed epicormic shoot production on scaffolds that are growing in 

areas which have been suddenly opened up to sunlight following the removal of adjacent 

trees, a reaction considered normal. 

 

 

7.2 Stem & Scaffold Arrangements 

 

All of the subject trees have varying degrees of included bark at the main unions, although 

the extent of included bark is not such that it matches or exceeds the parameters adopted by 

Council for assessing included bark. 

 

None of the trees displayed the multi-planted stem arrangement that has lead to the failure of 

Hill’s Figs elsewhere in Newcastle. All of the trees have a short, single main stem which 

branches into two or more sub-stems shortly above round level (with the exception of Tree 

#12015). None of the stems or sub-stems grow in a ‘cluster-wedge’ arrangement or display 

‘notch defects’. Trees #12024 and 12017 displayed potential notch defects but on close 

inspection these were found to be one-sided seams of inclusion, that is, the seam of included 

bark ran down one side of the union but not the other. 

 

None of the scaffolds grow in ‘cluster-wedge’ formation. None of the scaffolds have definite 

‘notch defects’. None of the scaffolds on the subject trees display any pronounced ‘I-beam’ 

formation. Several trees have scaffolds that tend towards ‘I-beam’ in shape but are not 

particularly reinforced on the tensile side or broadened on the underside. 

 

Tree #12016 has a scaffold arrangement whereby one large scaffold is growing above and 

bearing down upon the scaffold beneath it (photograph 1, appendix A). The concern here is 

that the weight of the upper scaffold and the tension wood formation on the lower scaffold 

may, over time, exert such pressure so as to cause the failure of one or both. This could be 

alleviated by pruning to reduce the end weight of both scaffolds, by removing the branches 

indicated in photograph 2, appendix A. Monitoring at six-monthly intervals following 

pruning is recommended in the event that the tree is retained. 

 

 

7.3 Crown Architecture 

 

All of the crowns are asymmetric, which is a natural consequence of the spacing or planting 

distance between the subject trees, i.e. photo-competition has lead to the development of 

branches where the greatest extension is towards the available light.  
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None of the trees have fully balanced crowns where all axes extend for more or less similar 

distances. The extension of one or more axes is impeded by growth from adjacent trees. The 

trees at either end of the row have the fullest crowns with reasonable extension over three 

axes but with a shorter extension over the fourth. 

 

For example, Tree #12019, which is the easternmost of the subject trees, has crown axes of 

18m (north), 13m (south), 15m (east), and 5m (west), where the western extension is 

impeded by the adjacent tree #12018 and the other axes unimpeded by nearby trees or 

buildings. Trees 12012 and 12025 at the western end of the row have their shortest axes to 

the east (4m and 3m). 

 

For the trees generally, the major axis is north/south and the minor axis is east/west. For the 

trees on the northern side of Laman Street, the crown bias is towards the north over Civic 

Park. The majority of the trees on the southern side have the main crown axis extending to 

the south, where the foliage can intercept light from the east or west in the earlier or latter 

stages of daylight.  

 

Tree #12014 has the most asymmetric crown, where the crown axis to the north is three times 

as long the crown axis to the south and roughly double the axes to the east and west. Such a 

severe crown asymmetry may be problematic in terms of balance in the event that nearby 

‘wind buffering’ trees or buildings are removed and the imbalanced tree is suddenly exposed 

to unaccustomed wind loads (Lonsdale, 1999). 

 

Tree #12015 has very poor crown architecture, as the tree has been topped and left to regrow 

(photograph 3, appendix A). 

 

Trees 12020, 12021, and to a lesser extent tree 21022, have a crown configuration that will 

promote failure when loaded by southerly winds (photograph 4, appendix A). The reason for 

this is that the scaffolds on the northern sides of those trees curve upwards and around to the 

south. When the crowns are loaded by southerly winds, those curved scaffolds are lifted and 

straightened to a degree, which has the effect of increasing the height or length of the lever 

arm acting on the root-plate. 

 

Mattheck & Kubler postulate five mechanical theorems as governing tree growth
xiv

. One of 

these is The Principle of Minimum Lever Arms, of which they write: 

 

“In addition to the active negative Gravitropism that shortens the loaded lever arms 

intentionally, so to speak, there are also passive regulating mechanisms. Grass and 

flowers are bent and flattened by the wind, and man instinctively stoops to reduce 

the “area of the sail”. Trees, or rather the fringes of the trees, are found to apply a 

similar flexibility strategy. They reduce the area of their sail by bending twigs and 

even leaves in the wind direction. The loss of branches in stormy weather may be 

considered a “safety valve”, a protective branch-before-stem breakage mechanism. 

The tree survives so long as the stem does not break, hence branches may be lost 

for the preservation of the species.” 

 

Mattheck & Kubler state: “the violation of any of these five mechanical ‘rules of conduct’ 

can ruin the tree or lead to the failure of vital parts”. 
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In the case of trees 12020, 12021, and 12022, the configuration gives the reverse effect at the 

top of the crown. Instead of reducing the height of the sail and length of the lever arm, the 

length of the lever arm is increased when loaded. 

 

 

7.4 Root-plate Architecture 

 

The results of the trench investigation of December 2006 allowed for a conclusion that the 

root-plates of the subject trees were eccentric, were not radial, and across one side at least did 

not conform to the theoretical ideal of root-plate development. The history of root severance 

in infrastructure maintenance and the planting environment suggests that the root-plates have 

developed mainly in a lineal configuration.  

 

According to Lonsdale (1999), the criteria for root-plate stability are less certain than those 

that are now widely accepted for assessing the strength of hollow stems and in any case only 

apply to the lateral roots of trees with symmetrical root systems. Lonsdale adds that “for the 

present, considerable subjectivity is involved in the assessment of trees with eccentric root 

systems…and in such cases, casebook experience of the tree species…may be valuable.” 

 

The trees on the southern side of the street have few if any tensile roots to provide full 

anchorage against southerly winds, and only a very limited compression root-plate. The trees 

on the northern side have no tension root-plate as the kerb has deflected the tensile roots to 

run parallel to the kerb. The northern trees possibly have a greater compression root-plate 

than the southern trees as there is a greater potential for the primary roots of the northern 

trees to extend beneath the footpath and into the garden area at the edge of Civic Park.  

 

The northern trees were originally planted within the roadside verge and it was at a later date 

that the kerb and gutter and footpath were added. It is possible that the northern trees have 

old primary roots that grew at the original soil level (which has now been filled over by the 

footpath and sub-grade) and extending into Civic Park that have not been severed. 

 

Trees 12020, 12021, 12022, and 12025 all have surface roots which have been visibly 

damaged by vehicles (photograph 5, appendix A), a consequence of the trees being located 

not merely within the street but within car-parking areas. Trees 12023 and 12024 have planter 

beds established around the base (photograph 6, appendix A) and an unknown history of root 

damage or severance. It is unlikely that these two trees have escaped root severance in 

infrastructure repair, however. 

 

In June 2007 two trees outside the Art Gallery failed during a windstorm. One of these trees 

was located to the east of Tree #12020, and the other tree was located to the west of Tree 

#12021. The trees were wind-thrown, that is, the root-plate was tilted out of the ground. 

Other Hill’s Figs elsewhere on Laman Street and on Bruce Street failed in the same manner 

in the same storm. The earlier failure of Hill’s Figs in Tyrrell Street occurred in the same 

manner. 

 

Hence, the root-plates are the main structural weakness of the subject trees. The trees on the 

southern side of Laman Street could be said to be more vulnerable to wind-throw because 

their surface roots have been subjected to direct mechanical damage from vehicles over a 

period of decades. Trees 12020, 12021 and 12022 would have a greater vulnerability again 

due to their crown configuration. 
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This is not to say that the trees are at imminent risk of failure. The historical evidence in 

Newcastle is that Hill’s Figs with lineal root-plates and a history of root severance are more 

likely to fail under storm conditions than Hill’s Figs with entire and radial root-plates. 

 

The question of when the trees would be likely to fail or “how long have the trees got” cannot 

be answered with accuracy and can only be addressed in general terms. It is known that the 

trees have defective root-plates. The failure of one tree with defective root-plate as a major 

factor in the failure should serve as an alert that the condition is present and problematic. 

When the incidence of failures increases, this should be taken as a warning that time is 

running out. Historically, this is the case in Newcastle, starting with the Tyrrell Street failure 

as the ‘alert’ and the Laman and Bruce Street failures as the ‘warning’.  

 

All the failures occurred under strong wind conditions. It is not for an arborist to forecast 

when the next windstorm will strike or what part of the city will be struck. However, 

Newcastle could be described as a ‘windy city’ on the basis of the maximum wind gust speed 

recorded by the Australian Bureau of Meteorology at Nobby’s Signal Station in Newcastle
xv

. 

 

Figure F, below, gives the summary of maximum wind gust speed recorded at Nobby’s 

Signal Station for the period 1971 to 2000. As can be seen from the histogram, wind gusts in 

excess of 100km/h can occur in any month of the year. A Beaufort Scale 10 storm (wind 

speed 88-102km/h) is one in which trees can be uprooted.  

 

 

Between 1998 and 2008, wind speeds of Beaufort Scale 10 or greater were recorded at 

Nobby’s Signal Station as occurring in five months per year, on average. 
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7.5 SULE Ratings 
 

SULE
xvi

 (Safe Useful Life Expectancy) ratings have been determined on the basis of the 

trees’ characteristics at the time of inspection. Ratings for tree longevity should not be taken 

as meaning that a tree will certainly remain healthy or safe for a defined period and suddenly 

become unhealthy or unsafe immediately the period expires. Trees are living organisms and 

are as much subject to sudden onset of disease outbreak or calamitous environmental event as 

any other organism. Not every condition that can lead to tree death or failure is known or 

foreseeable. 

 

In assessing the subject trees, we are not dealing with trees that fit neatly within textbook 

examples of horticultural ideals and well defined defects, rather, we are dealing with a 

departure from the ideal and the departure takes us out of the textbooks and into grey areas 

that are neither perfect nor so far in the opposite direction to perfect that tree removal is 

instantly and unequivocally warranted.  

 

The main problematic condition of the trees is the defective root-plate. The scaffold 

arrangements are also problematic but not on the same scale as the root-plates. The problems 

of the scaffolds can be assessed to a degree by signs that accompany failure in the trees’ body 

language and by the adoption of parameters for assessing included bark. If we were to follow 

the textbook, all branches and all stems with included bark would be removed. In other 

words, almost all of the subject trees would be removed, and by way of precedent all Hill’s 

Figs with similar characteristics throughout Newcastle precinct would also be removed. 

 

Root-plates are a different matter. As stated earlier in this report, Lonsdale (1999) writes that 

the criteria for root-plate stability are less certain than those that are now widely accepted for 

assessing the strength of hollow stems and in any case only apply to the lateral roots of trees 

with symmetrical root systems. Lonsdale adds that “for the present, considerable subjectivity 

is involved in the assessment of trees with eccentric root systems…and in such cases, 

casebook experience of the tree species…may be valuable.” 

 

The casebook experience with the tree species is of course the previous failures of Hill’s Figs 

with lineal or asymmetric root-plates that are growing as street trees.  

 

This much is known: Hill’s Figs with the same type of root-plate and the same planting 

environment as the subject trees are prone to windthrow. The unknown is just when a 

windstorm strong enough to throw the subject trees will arrive again, bearing in mind that the 

last windstorm was in June 2007. That storm threw two trees from within the group on the 

southern side of Laman Street and lead to the removal of one other tree from the north side. 

The storm that caused the Laman Street failures arrived three and a half years after the storm 

that caused the Tyrrell Street failures (January 2004). 

 

Nine of the subject trees have been given a SULE rating of 3B, which is: “Trees that may live 

for more than 15 years but would be removed for safety or nuisance reasons”. This does not 

mean that the trees need to be removed now. This means that problems of safety are likely to 

manifest within the next 15 years. Future circumstances may arise which necessitate a re-

evaluation of the timeframe; the 15 years should not be viewed as fixed. 
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Three trees have been rated as SULE 4B “Dangerous trees though instability or recent loss of 

adjacent trees”. Category 4 trees are those that should be removed within the next five years. 

Assigning the trees as category 4B is not to say that the trees are at imminent risk of failure. 

The three trees that have been assigned to this category (trees 12020, 12021, and 12022) have 

been done so on the basis of a defective root-plate plus a crown configuration that makes the 

trees more prone to windthrow than the remaining trees, plus the history of failure of the trees 

that were adjacent to trees 12020 and 12021. The category is more of a way of prioritising 

tree works for the purposes of this report. 

 

One tree (12015) has been assigned category 4E “Trees that may live for more than five years 

but should be removed to prevent interference with more suitable individuals or provide 

space for new planting”. This tree is a different species to the rest of the group and is of very 

poor form, having been topped and left to regrow. 

 

One tree has been assigned category 4G “Trees that will become dangerous after removal of 

other trees (for the reasons given in A to F)”. Tree 12014 has a pronounced bias to the north 

and would be at increased risk of failure due to severe crown imbalance if the trees to the 

windward or ‘buffering’ side were removed. 
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8 Risk Management Options 
 

The main structural weakness of the trees is the root-plate, that is, the anchoring ability.  

 

Lonsdale (1999) states that a tree with a damaged root-plate may be likely to fail “unless it 

could be subjected to quite severe cutting so as to reduce the lever arm and sail area”.  

Lonsdale does not define what degree of cutting constitutes ‘quite severe’. Lever arm and sail 

area can however be determined from the crown shape. 

 

According to Weber & Mattheck
xvii

, the lever arm (that is, the leverage exerted by the crown 

via the stem and onto the root-plate when the crown is under wind load) is the vertical 

distance from the base of the tree to the centre of the crown.  

 

The centre of the crown can be found by drawing a box around the perimeter of the crown 

when viewed in elevation, and joining up the diagonals. The crown centre is where the 

diagonals intersect. The sail area is simply the exposed side of the crown. The lever arm is 

indicated by the yellow arrow. Photograph H (below) illustrates this. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Photograph H. Crown sail and lever arm. 

 

The Safety Factor of a normal root-plate is around 4.5 (Mattheck & Breloer, 1994). The 

Safety Factor of the root-plates of the subject trees is unknown. The Safety Factor has to be 

greater than 1, otherwise the trees would have fallen long ago, but it cannot be 4.5 given the 

known defects and history of failure of other Hill’s Figs. For the purpose of discussion, it will 

be presumed that the Safety Factor is tending towards 1 (downwards from 4.5). 
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In order to avert failure the lever arm and crown-sail area would then of necessity have to be 

reduced from the top of the crown downwards to the point where no or only very little 

leverage was exerted on the root-plate. Mathematically, this equates to a crown of roughly 

21m
2
, or about 3m tall by 7m wide (photograph I, below). Around 85% of the live crown area 

would be removed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Photograph I. Reduced crown-sail and lever-arm. 

 

It should be noted that this is a simple theoretical exploration of a mechanical model based on 

the available literature; it does not account for impacts on tree health. Severe crown pruning 

can adversely affect the health of the tree, and is known to cause death in parts of the root 

system
xviii

. Gilman states that heavy pruning of mature trees can be extremely damaging, 

resulting in sunscald, decay, excessive sprouting, excess loss of the photosynthetic area, root 

decline and death, and even death of the tree
xix

. Gilman further recommends that not more 

than about 10 to 15% of the live crown area should be removed from a mature tree. 

 

Pruning of this magnitude is not provided for under Australian Standard 4373 – 2007 

‘Pruning of Amenity Trees’. The form of the trees do not lend themselves to Reduction 

Pruning (clause 7.3.2), as the individual branches are for the most part of a “lion’s tail” form 

with the foliage clustered towards the ends of branches and thus provide limited scope for 

reducing leverage. In a similar sense, Thinning (clause 7.2.3) would reduce the area of the 

crown sail but not the leverage exerted on the root-plate. 

 

Remedial Pruning (clause 7.3.5) stipulates:  

“This type of pruning shall only be carried out on trees that have lost their natural form and 

structure through storm damage, mechanical damage, vandalism, lopping, dieback or 

disease. 
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“This method is usually only used when all other approaches have failed and replacing the 

tree is difficult. The purpose of this pruning is to prolong the useful life expectancy of such 

trees and to reduce their hazard potential. 

 

“This type of pruning removes damaged, diseased, or lopped branches back to undamaged or 

healthy tissue. The final cut may not necessarily be at the branch collar. The aim is to induce 

the production of epicormic shoots from which a new crown is intended to be established. To 

achieve this, regrowth should be managed by reduction pruning or crown thinning. 

 

“Notes: 

 

1. “This type of pruning should be done in several stages in an attempt to induce stable 

and successful regrowth. 

 

2. “Consideration should be given to removing dangerous trees. 

 

3. “Remedial pruning may create hazards from weak branch attachment. Trees should 

be carefully monitored.” 

 

If this pruning were applied to the subject trees, it would, as previously stated, involve 

lopping the trees back to stumps and managing the regrowth. It is difficult to justify this type 

of pruning on an individual tree, but to apply it to an entire avenue of trees as a somehow-

acceptable form of hazard mitigation could send the wrong message to the community and 

lead to an increase in the incidence of severe lopping of trees in private sites, citing Council’s 

example. 

 

Cabling is a potential option where branches are defective, but is not a feasible option as a 

safeguard against whole tree failure. 

 

Isolation of the hazard by excluding traffic, pedestrians, and structures from the fall zone of 

the trees during normal, day-to-day conditions would involve fencing the trees off at a 

distance equivalent to height of the trees plus 10%
xx

, effectively closing the street and the 

southern end of Civic Park, and also effectively shutting down the businesses that operate on 

the southern side of Laman Street. This is not seen as a feasible option due to the extreme 

disruption of business operations that this would cause. 

 

Isolation of the hazard by evacuating the area of vehicles and pedestrians during windy 

conditions, say Beaufort Scale 8 or higher wind speeds, and erecting temporary fencing 

around the fall zone of the trees would be a major emergency evacuation operation. Given 

that strong winds can occur without a great deal of warning, it would be an operation that 

would need to be deployed at a moment’s notice. Further, given that gale force winds can 

occur in any month of the year, it could be an operation that may need to be deployed several 

to many times per year for the next five years (when the replacement trees are ready for 

installation), should Council pursue this option. We do not view this as a practical approach. 
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9 Tree Removal Options 
 

Whichever option is selected will result in temporary disruption to the use of the site and to 

the operation of businesses. Tree removal will necessitate street closure and isolation of the 

work area, while the construction of planting vaults may necessitate at the least a partial 

street closure.  

 

The options will also affect the tree replacement strategy. A single planting event will give an 

evenness, a balance of tree form and size that is consistent across the planting area, whereas a 

staged replacement programme, particularly if the programme is spread over several to many 

years, will result in an uneven stand development. The first of the trees to be planted under a 

staged programme could end up being substantially larger than the trees planted at the end of 

the programme. 

 

9.1 Whole of Street Removal 

 

This option has obvious advantages in that it would be a one-off event in terms of disruption 

to site use and businesses, and would allow for an even-age replacement tree installation, and 

an even development of the replacement trees. Potential problems of tree development due to 

photo-competition and uneven crown development would be minimised. 

 

The disadvantage with this option is that it would not achieve the stated aim in the brief for 

the report of “retaining the trees for as long as practically possible”. 

 

9.2 Staged Removals/Plantings 

 

The staged removal programme involves the removal of parts of the group, the construction 

of vaults and planting of new trees, and then at a later date the removal of the remainder of 

the group followed by vault construction and plant installation. 

 

There are problems with this approach. For example, the removal of the trees from the 

southern side of Laman Street while retaining the trees on the northern side would expose the 

trees on the northern side to increased wind loads (Djenidi, 2007). The majority of the 

northern trees do not have fully effective tensile root-plates and would be at increased risk of 

windthrow if the ‘buffering’ trees were removed. 

 

Conversely, the removal of the trees from the northern side first would be to retain the trees 

that are currently more at risk of wind-throw. The surface roots of most of the trees on the 

southern side have been directly exposed for many years to damage by vehicles, plus trees 

12020, 12021, and 12022 have a crown configuration that will promote failure when under 

sufficient wind load. Two of the trees formerly in this section failed under wind load in 2007. 

 

A north-south approach to tree removal and replanting is inadvisable. 

 

In a similar sense, a tree removal/replanting programme that starts at either the eastern or 

western end, removing and replacing trees from both sides of part of the street at one stage 

and the remainder at a later stage, would again be retaining the trees that are in the worst 

condition. The trees that are currently more at risk of windthrow are those trees located 

towards the centre of the group. 
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If a staged removal and replanting programme were to be pursued, it would be sensible to 

start with the removal of the trees that have the shortest retention period. These are the trees 

in SULE category 4. 

 

Trees 12020,12021, and 12022 on the southern side of the street, and trees 12014 and 12015 

on the northern side are the least retainable of the group. Tree 12014 has a pronounced crown 

bias to the north and would be most prone to windthrow if the buffering effect of tree 12022 

were removed. Tree 12015 is of very poor form and is not suitable for retention in any event. 

 

If trees 12020,12021, and 12022 were removed there would be an increase in wind loads 

experienced by trees 12014,12015, 12016, and 12017. These seven trees comprise half of the 

current group. 

 

If those seven trees were removed, this would leave trees 12012, 12013, 12018, and 12019 on 

the northern side of the street, and trees 21023, 12024, and 12025 remaining on the southern 

side. 

 

In so far as can be garnered from tree characteristics and site conditions, trees 12018 and 

12019 could be at less risk of windthrow than the remainder of the group, growing as they 

have without the benefit of buffering trees or structures and having therefore a greater 

opportunity to become accustomed by adaptive growth to wind loads arriving from the 

southeast. 

 

Trees 12012 and 12013 (north) are buffered by trees 12023-12024 (south), yet the southern 

trees have root-plates which are potentially more damaged than the northern trees. 

 

Hence, any programme of staged removal and replacement involves an element of risk in that 

trees with defective root-plates will be retained in the interim.  

 

Ideally, it is the trees with the shortest SULE that will dictate the outcome for the group, that 

is, removal within 5 years. 

 

Other problems with staged removal programmes are the implications for the growth of 

replacement trees and photo-competition with retained trees. For example, tree 12015 has 

never been able to successfully compete with the adjacent trees for the available sunlight, and 

has developed with a heavily suppressed, asymmetric crown form (photograph 7, appendix 

A). 

 

If one group of trees is removed and replaced under a staged programme, the edges of the 

retained trees will grow into those areas of sunlight opened up by the removals and 

potentially overshade some of the replacements. This can result in the replacement trees 

developing phototropically-induced asymmetric crowns. 

 

A better long-term outcome in terms of tree growth, form, and aesthetics would be secured if 

the trees were removed and replaced as a single group. 
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10 Conclusions & Recommendations 
 

The Hill’s Figs were planted along Laman Street sometime in the 1930s. In those days the 

planting practices were somewhat simpler than the planting practices developed for street 

trees in the latter part of the 20
th

 century.  

 

The trees were never accorded sufficient space for the development of a radial root-plate, 

necessary for anchoring the trees under all normal conditions. The trees have instead 

developed root-plates that extend lineally rather than radially. Other problems of ongoing 

root severance in infrastructure maintenance and direct root damage by allowing vehicles to 

park on the exposed surface roots have compounded the primary defect of the asymmetric 

root-plate. 

 

With hindsight, it can be said that those early planting practices, while standard procedure for 

the day, are these days recognised as mistakes that would not be made under contemporary 

arboricultural practice. 

 

While it is true that the trees have survived for many decades with defective root-plates, the 

assessment of the hazard potential of the defect is not an assessment that can be made solely 

by reference to arboricultural texts, as the texts themselves recommend assessment by case-

book experience. 

 

The case-book experience with Hill’s Figs planted as street trees in Newcastle precinct, 

where the trees have developed lineal root-plates and have a history of ongoing root 

severance and damage, is that the trees begin to fail when around 70 years old. 

 

It cannot be stated with any degree of precision how much time is remaining for the trees; 

there are too many unknowns. An incidence of whole tree failure due to lineal root-plate and 

associated root problems should serve as an alert to the problem. An increase in the incidence 

of failures should serve as an indication that time is running out. 

 

The first of the whole tree failures occurred in 2004. The increase in the incidence of failures 

occurred in 2007. 

 

Given that the main defective part of the trees is the root-plate, options for the management 

of the trees by crown thinning or reduction, cabling or bracing are not viable, and lopping the 

trees back to a size small enough to resist windthrow would be inappropriate. 

 

Ideally, the trees with the shortest SULE will dictate the outcome for the entire group. The 

shortest SULE is category 4, remove within 5 years. 

 

Removal and replacement of the trees as a group will secure the best long-term outcome in 

terms of growth, form, crown architecture and balance of the replacement trees. 

 

Yours faithfully, 

 

 

DENNIS MARSDEN, CONSULTING ARBORIST. 

Dip. Hort. (Arboriculture) [Distinction], Assoc. Dip. Landscape [Design & Construct] [Distinction] 

Adv. Cert. Urban Horticulture [Distinction], Cert. Tree Surgery, MAIH, MISA, MNAAA. 
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Appendix A. Supplemental photographs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 1. Tree #12016, scaffold arrangement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 2. Tree #12016. Branches proposed for removal (arrows). 
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Photograph 3. Tree #12015 has been topped and left to regrow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 4. Trees 12020 and 12021 have a crown configuration that will promote failure when loaded by 

wind from the south. 
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Photograph 5. Trees on the southern side of Laman Street are vulnerable to root damage by vehicles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 6. Trees 12023 and 12024 have planter beds established around their bases. 
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Photograph 7. Tree #12015 is heavily 

suppressed by adjacent plantings and, 

topping notwithstanding, has an 

extremely asymmetric crown. 
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Appendix B. Schedule of Trees. 

Tree # Height Crown 

North 

Crown 

South 

Crown 

East 

Crown 

West 

Stem 

Ø A.B. 

SULE Comments 

12012 21 16 12 5 11 103 3B Crown reasonably well balanced north/south. Older root severance. 

12013 21 18 13 7 7 136 3B Crown moderately balanced north/south. North side roots 20 & 25cm diameter chopped, 

other roots severed. 

12014 22 18 6 8 9 156 4G* Crown pronounced bias to north, possibly at risk of failure if trees on windward side 

removed. No recent root severance apparent, though. 

12015 17 14 3.5 3 4 85 4E ‘Ring-in’ species, heavily suppressed by adjacent trees. Very poor form, topped and left 

to regrow. Some damage to roots tensile side. 

12016 22 16 13 6 10 145 3B Crown reasonably well balanced north/south. Bad scaffold arrangement on north, one 

scaffold ‘sitting’ on another. Can be pruned to reduce weight. 

12017 21 18 12 6 5 124 3B Crown moderately balanced north/south. Roots deflected by kerb, some severance. 

12018 22 18 13 5 6.5 128 3B Crown moderately balanced north/south. No apparent root severance south but older 

severance north side. 

12019 22 18 13 15 5 137 3B Crown moderately balanced north/south. Roots deflected along kerb, older severance 

north side. 

12020 21 7 11 6 7.5 96 4B* Crown poorly configured, north side curves around and over to south. Configuration 

more vulnerable to south wind than trees without this configuration. Surface roots 

damaged by vehicles. 

12021 21 6 11 3.5 7 91 4B* Crown poorly configured, north side curves around and over to south. Configuration 

more vulnerable to south wind than trees without this configuration. Surface roots 

damaged by vehicles. 

12022 21 7 12 5 7 117 4B* Crown poorly configured, north side curves around and over to south. Configuration 

more vulnerable to south wind than trees without this configuration. Surface roots 

damaged by vehicles. 

12023 21 13 12 4 7 98 3B Crown reasonably well balanced. Planter bed established around tree, unsure of history of 

root damage. 

12024 21 13 12 4 7 111 3B Crown reasonably well balanced. Planter bed established around tree, unsure of history of 

root damage. 

12025 21 9 13 3 12 116 3B Crown moderately balanced. Large surface roots damaged by vehicles. 

 
Notes:  Height: Tree height in metres; estimated.  Crown: Spread in metres, estimated. 

 

Stem Ø A.B. Stem diameter above the buttress zone in centimetres, physically measured: 

 

SULE: Safe Useful Life Expectancy. See Appendix D for full explanation of codes.  * Denotes potential rating given crown configuration and root-plate problems. 
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Appendix C. Tree location plan (not to scale). Plan provided by Newcastle City Council. 

12012 12013 
12014 12015 

12016 12017 

12018 12019 

12021 12020 
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Appendix D - SULE Categories by Jeremy Barrell (1995), from Trees & Building Sites pp 132-142. 

 

 1 - Long 2 - Medium 3 - Short 4 - Removals 5 – Moved or Replaced 

 

 

Trees that appeared to be 

retainable at the time of 

assessment for more than 40 

years with an acceptable level 

of risk.  

Trees that appeared to be 

retainable at the time of 

assessment for 15 to 40 years 

with acceptable level of risk 

Trees that appeared to be retainable 

at the time of assessment for 5-15 

years with acceptable level of risk.  

Trees that should be removed 

within the next 5 years. 

Trees which may be 

reliably moved or 

replaced. 

 

A 

Structurally sound trees in 

positions that can 

accommodate future growth. 

Trees that may only live between 

15 and 40 more years. 

Trees that may only live between 5 

and 15 more years. 

Dead, dying, suppressed or 

declining trees through disease 

or inhospitable conditions. 

Small trees less than 5 

metres in height. 

 

B 

Trees that could be made 

suitable for retention in the 

long term by remedial care. 

Trees that may live for more than 

40 years but would be removed 

for safety or nuisance reasons. 

Trees that may live for more than 

15 years but would be removed for 

safety or nuisance reasons. 

Dangerous trees through 

instability or recent loss of 

adjacent trees. 

Young trees less than 15 

years old but over 5m in 

height. 

 

C 

Trees of special significance 

for historical, commemorative 

or rarity reasons that would 

warrant extraordinary efforts 

to secure their long term 

retention 

Trees that may live for more than 

40 years but should be removed 

to prevent interference with more 

suitable individuals or to provide 

space for new planting. 

Trees that may live for more than 

15 years but should be removed to 

prevent interference with more 

suitable individuals or to provide 

space for new planting. 

Dangerous trees through 

structural defects including 

cavities, decay, included bark, 

wounds or poor form. 

Trees that have been 

regularly pruned to control 

growth. 

D  Trees that could be made suitable 

for retention in the medium term 

by remedial tree care. 

Trees that require substantial 

remedial care and are only suitable 

for retention in the short term. 

Damaged trees that are clearly 

not safe to retain. 

 

E    Trees that may live for more 

than 5 years but should be 

removed to prevent 

interference with more suitable 

individuals or provide space for 

new planting. 

 

F    Trees that are damaging or may 

cause damage to existing 

structures within 5 years. 

 

G    Trees that will become 

dangerous after removal of 

other trees for the reasons 

given in A) to F). 
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Appendix E. Beaufort Wind Scale, sourced from Australian Bureau of Meteorology website, www.bom.gov.au/lam/glossary/beaufort.shtml  

 
Beaufort Wind Scale 

PLEASE NOTE: "Beaufort scale numbers and descriptive terms such as 'near gale', 'strong gale' and 'violent storm' are not normally used in Bureau of Meteorology communications or forecasts". 

Beaufort scale 

number 

Descriptive term Units in 

km/h 

Units in 

knots 

Description on Land Description at Sea 

0 Calm 0 0 Smoke rises vertically Sea like a mirror. 

1-3 Light winds 
19 km/h 

or less 

10 knots 

or less 

Wind felt on face; leaves 

rustle; ordinary vanes 

moved by wind. 

Small wavelets, ripples formed but do not break: A glassy appearance maintained.  

4 Moderate winds 
20 - 29 

km/h 

11-16 

knots 

Raises dust and loose paper; 

small branches are moved. 

Small waves - becoming longer; fairly frequent white horses. 

5 Fresh winds 
30 - 39 

km/h 

17-21 

knots 

Small trees in leaf begin to 

sway; crested wavelets form 

on inland waters 

Moderate waves, taking a more pronounced long form; many white horses are formed - a 

chance of some spray 

6 Strong winds 
40 - 50 

km/h 

22-27 

knots 

Large branches in motion; 

whistling heard in telephone 

wires; umbrellas used with 

difficulty.  

Large waves begin to form; the white foam crests are more extensive with probably some 

spray 

7 Near gale 
51 - 62 

km/h 

28-33 

knots 

Whole trees in motion; 

inconvenience felt when 

walking against wind. 

Sea heaps up and white foam from breaking waves begins to be blown in streaks along 

direction of wind. 

8 Gale 
63 - 75 

km/h 

34-40 

knots 

Twigs break off trees; 

progress generally impeded. 

Moderately high waves of greater length; edges of crests begin to break into spindrift; foam is 

blown in well-marked streaks along the direction of the wind. 

9 Strong gale 
76 - 87 

km/h 

41-47 

knots 

Slight structural damage 

occurs -roofing dislodged; 

larger branches break off. 

High waves; dense streaks of foam; crests of waves begin to topple, tumble and roll over; 

spray may affect visibility. 

10 Storm 
88 - 102 

km/h 

48-55 

knots 

Seldom experienced inland; 

trees uprooted; considerable 

structural damage. 

Very high waves with long overhanging crests; the resulting foam in great patches is blown in 

dense white streaks; the surface of the sea takes on a white appearance; the tumbling of the 

sea becomes heavy with visibility affected.  

11 Violent storm 
103 -117 

km/h 

56-63 

knots 

Exceptionally high waves; small and medium sized ships occasionally lost from view behind 

waves; the sea is completely covered with long white patches of foam; the edges of wave 

crests are blown into froth. 

12+ Hurricane 

118 

km/h or 

more 

64 knots 

or more 

Very rarely experienced - 

widespread damage 

The air is filled with foam and spray. Sea completely white with driving spray; visibility very 

seriously affected 

 

Note: the wind descriptive terms in the Beaufort Scale are different to those used by Bureau of Meteorology although the wind units in km/h and knots are the same. Land 

descriptions are also essentially the same.   


