
Findings from Site Investigation of Damaged Houses in the 2001-2 
Lower Blue Mountains Bushfires 

 
S.L. Poon, J.P. England 
Warrington Fire Research (Aust) P/L 
 
Abstract  
 
Findings of the investigation into houses that were affected by the New South Wales 
(Australia) bushfire in 2001-2 at Warrimoo, Valley Heights and Yellow Rock in the eastern 
region of the Lower Blue Mountains suggested that the predominant cause of houses 
destroyed by bushfires was due to fire gaining entry into the house, which if left to develop 
would eventually consume the entire house.  The intensity and duration of the fire front itself 
did not appear to be the major cause of significant damage to houses, and that the benefits of 
protected openings, non-combustible construction and vegetation clearance may be lost by 
the presence of inadvertent openings in the building. 
 
Observations reported of full-scale experimental fires of dense vegetation from various 
sources indicated that the duration of high radiation levels lasted between half to 1½ minutes.  
These profiles and the equivalent radiation levels were within the radiation profiles for the 
extreme bushfire category previously proposed by Warrington Fire Research Aust. (WFRA).  
This provides supporting evidence that the proposed radiation profiles could be used to assess 
the performance of building elements based on considerations of fire load levels obtained 
from a site assessment. 
 
From observations of the damage to buildings, the fire front did not extend significantly 
beyond the dense vegetation despite the high winds reported during the fires.  This implies 
that significant protection to buildings can be obtained by providing a clear zone or low risk 
vegetation zone such as the 9m (30 ft) defensible space suggested in NFPA 299.  The  
significance of providing a vegetation clearance around the property was also demonstrated 
using the proposed radiation profiles derived by WFRA.   
 
The investigation has demonstrated that the radiation profiles derived by WFRA provide a 
realistic measure of radiation exposure from an advancing flame front to a building.  Test 
protocols proposed in a complementary paper in this conference have been developed to 
assess the performance of building materials in withstanding the effects of radiation and 
ember attacks in a bushfire.  If building materials are tested to the proposed protocols to meet 
required performance levels, the capability of houses in bushfire-prone areas to resist bushfire 
attacks can improve significantly. 
 
Introduction 
 
An investigation into a limited number of houses that were affected during the NSW bushfire 
period between December 24, 2001 and January 7, 2002 was carried out in early February 
2002 [1].  The investigation was conducted at properties located in Warrimoo, Valley Heights 
and Yellow Rock in the eastern region of the Lower Blue Mountains.  A total of 18 properties 
were studied of which 10 were completely destroyed. 
 



The main purpose of this investigation is to carry out a detailed study of houses that were 
destroyed during the bushfire period in order to further (or reinforce) the understanding of the 
causes that led to the destruction of the affected houses.  This is not a statistical survey in that 
only a limited number of houses were investigated.  However, by conducting a thorough 
investigation of a limited number of houses, the specific causes that led to the destruction of 
these houses may be better understood such that effective means can be recommended to 
reduce the occurrence of these causes. 
 
Background 
 
The nature of the Australian weather and landscape is such that bushfires are a natural 
occurrence.  Since the introduction of the built environment into Australia from the early 
settlement period, bushfires have caused significant destruction to houses and loss of lives.  A 
history of bushfire occurrences and their extent of destruction are summarised in Figure 1. 
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Figure 1.  Bushfires in Australia ([4],[11],[8],[3],[7],[5]) 

 
Due to the significant cost to houses and human lives, there have been numerous studies into 
the causes that lead to the destruction of homes by bushfires ([4],[11],[8],[3],[7],[5]).  From 
these independent investigations, the following findings and recommendations were drawn: 
• Clearance around the property to reduce fuel and intensity of exposure. 
• Destructive fires start or develop from inside the house. 
• The majority of the causes of these fires are through gaining access via openings, eaves 

and glazing failure from windows. 
• Fire-fighting to extinguish spot fires helps prevent the development of full-scale fires. 
• Adjoining construction (e.g. timber decks) or abutting dense vegetation can lead to large 

fires that eventually involve the house. 
 
 
Bushfire Investigation 
 
The Warrimoo region had the greatest number of destroyed houses in the bushfire-affected 
area of the Lower Blue Mountains.  The locations of buildings that were investigated are 
listed in Table 1. 



Table 1.  Locations of investigation 

 Location Area 

A. Cross Street Warrimoo 

B. Guide’s Hall, Singles Ridge 
Road 

Yellow Rock 

C. Terrymont Road Warrimoo 

D. Singles Ridge Road Yellow Rock 

E. Paterson Road Valley 
Heights 

 

Figure 2.  Location of fire affected areas in the Lower Blue Mountains,  
New South Wales (2001-2) 

 
In all of the investigations of houses that were completely destroyed, it was assessed that the 
likely cause of destruction was due to the fire gaining entry into the house.  Whilst it was not 
possible to obtain direct factual information to confirm this, there were highly probable 
evidence in each of the cases that would lead to this conclusion.  Observations substantiating 
that the levels of radiation during the passing of the fire front were relatively low and ignition 
of houses that were destroyed were likely to be from burning brands (gaining access either 
from crevices or through broken glazing) are described in the subsections that follow. 
 



A. Cross Street 
 

  
 (a) Cross St. plan view (b) Cross St. aerial view 

 
(c) Panaromic view of the vegetation around Cross St. 

  
 (d) destroyed house (front) (e) destroyed house (back) 

Figure 3.  Cross St.  

Notes: (a) Plan view of the houses that were destroyed or damaged in Cross St.   
(b) Extent of damage by bushfires stopping short of the houses on the crest of the hill. 
(d) Front view of a destroyed house showing a scorched basketball board at the rear. 
(e) View of the vegetation at the rear of the destroyed house. 



B. Guide’s Hall, Singles Ridge Road 
 

 
(a) Site plan of the Guide’s Hall 

 
 
 
 
 
 

 
(b) South-west view of the Guide’s Hall 
(Note deep vegetation in the background) 

 

(c) Corrugated roofing fallen 
in (view in windows) 

(d) Dislodged stainless steel 
window mesh (5mm gauge) 

(e) Burnt underside of roof, 
corner post missing 

(f) Consumed timber barge 
ends and melted plastic pipe 

Figure 4. Guide’s Hall, Singles Ridge Road 

 



C. Terrymont Road 
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 (a) Plan view of Terrymont Rd  (b) Plan view of destroyed house 

  
 (c) Collapsed structure  (d) Destroyed interior 

  
 (e) Clearance behind house (f) Outdoor furniture on concrete patio intact 

 
 (g) House on north side with timber intact (h) House on south side with timber intact 

Figure 5.  Terrymont Road 



D. Singles Ridge Road 
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(a) Site plan of destroyed house 

 
 (b) destroyed house (c) remains of timber deck 

 
 (d) scorched trees (e) neighbouring house intact 

Figure 6.  Singles Ridge Road 

 



E. Paterson Road 
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(a) Plan view of site 

 
 (b) Destroyed interior (c) Embers/brands on uPVC plumbing 

 
 (d) Aluminium clothes hoist line still intact (e) Undamaged acrylic bird feeder  



Summary 
 
The findings of the investigation into houses that were affected by the NSW bushfire in 2001-
2 at Warrimoo, Valley Heights and Yellow Rock in the eastern region of the Lower Blue 
Mountains are summarised as follows: 
 
• The cause of houses destroyed by bushfires was due to fire gaining entry into the house, 

and if left to develop would eventually consume the entire house. 
• The main cause of fire entry appeared to be from burning debris through inadvertent 

openings (usually around the ceiling construction or near the base of walls) or through the 
breaking of glazing (usua lly on windows that confronted the advancing fire). 

• Where the fire source was sufficiently close to the building due to proximity to dense 
vegetation, external elements of construction (eg posts, decks) may be ignited.  As with 
spot fires from firebrands, many houses were saved by extinguishing these small fires after 
the fire front had passed.  The likelihood of fire gaining entry into the building depended 
upon the size of the fire source, its proximity to the building and in particular to 
inadvertent openings or glazing.   

• The intensity and duration of the fire front itself did not appear to be the major cause of 
significant damage to houses. 

• The benefits of protected openings, non-combustible construction and vegetation 
clearance may be lost by the presence of inadvertent openings in the building. 

 
Discussion 
 
Observations reported of full-scale experimental fires of dense vegetation from various 
sources indicated that the duration of high radiation levels lasted between half to 1½ minutes 
([1], [2]).  These are within the 2 minute peak radiation profile for an extreme bushfire 
category (Figure 7) previously proposed by Warrington Fire Research Aust. (WFRA) ([2], 
[10]).  This provided supporting evidence that the proposed radiation profiles, based on 
considerations of fire load levels obtained from a site assessment, could be used to assess the 
performance of building elements subjected to radiation from an advancing flame front. 
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Figure 7.  Proposed radiation levels from bushfire exposure  



 
From the site observations of the damages to buildings, the fire front did not extend 
significantly beyond the dense vegetation despite the  high winds reported during the fires.  
This implies that significant protection to buildings can be obtained by providing a clear zone 
or low risk vegetation zone such as the 9m (30 ft) defensible space suggested in NFPA 299 
[9].  The significance of providing a vegetation clearance around the property is to cap the 
radiation level to a maximum value.  For example, if adequate separation was provided to 
limit the radiation level on the property to 29kW/m² (the critical value for spontaneous 
ignition of timber in general [6]) the radiation profile would be capped as shown in Figure 7. 
 
The investigation has demonstrated that the radiation profiles derived by WFRA provide a 
realistic measure of radiation exposure from an advancing flame front to a building.  A test 
protocol has been developed by WFRA for assessing the performance of building materials in 
withstanding the effects of radiation [12] based on the proposed profile.  It is part of a series 
of test protocols which are being developed and include the assessment of embers as a 
potential ignition source and firebrands as airborne projectiles [10].  Assessment of 
construction elements against flame impingement is also considered.  If building materials 
are tested to the proposed protocols to meet required performance levels, the capability of 
houses in bushfire-prone areas to resist bushfire attacks can be expected to be improved 
significantly. 
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