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FIRE SAFETY MANAGEMENT OF VULNERABLE PERSONS IN 
BUSHFIRE PRONE AREAS 

ABSTRACT 

This paper describes a semi-quantitative bushfire risk assessment approach which can be 
applied to the assessment of existing and proposed buildings which house vulnerable persons. 
Such an approach has been applied to the assessment of government owned or operated 
residential buildings located within Bushfire Prone Areas. Many of these buildings are 
occupied by vulnerable persons.   

The aim of the method is to provide a consistent basis for assessing such buildings. It seeks to 
take account of all of the relevant mechanisms of bushfire attack and the characteristics of 
the occupants. The risk is assessed using a matrix approach where the risk rating is related to 
client vulnerability and building vulnerability. The risk ratings are Extreme, Very High, High, 
Medium and Low.  

The “initial” risk rating is determined assuming that the occupants are present but without 
taking into account any risk mitigation measures. If the risk rating is too high, then risk 
mitigation measures will be required. These measures include “hardening” of the structure 
and the surrounds to further resist ember attack or secondary radiation and the early 
relocation of the occupants if that is possible.  

The uncertainties associated with the mitigation measures and the methods of analysis are 
implicitly recognised within the method. In some cases, it may be found that the location of 
the building given the level of occupant vulnerability is inappropriate and a safer location 
should be sought. In other situations, it will be found that no action is required or that early 
occupant relocation is necessary.  
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FIRE SAFETY MANAGEMENT OF VULNERABLE 
PERSONS IN BUSHFIRE PRONE AREAS 
INTRODUCTION 

Vulnerable People 

Most of Victoria is within a Bushfire Prone Area and due to urban expansion, there are many 
peri-urban areas in which Class 1 (housing) and other buildings are located, and which may 
be affected in the event of a bushfire. The same is true in other parts of Australia. 

The current Performance Requirement GP5.1 in National Construction Code Series 2016 ©, 
Building Code of Australia - Volume One (BCA Vol One) requires Class 2 or 3 buildings and 
Class 10a buildings or decks associated with Class 2 or 3 buildings, in a designated bushfire 
prone area, to be designed to reduce the risk of ignition due to the various forms of attack 
(radiant heat, embers, flame impingement). Performance Requirement P2.3.1 in National 
Construction Code Series 2016 ©, Building Code of Australia - Volume Two (BCA Vol Two), 
requires Class 1 buildings and Class 10a or decks associated with Class 1 buildings to be 
similarly designed to resist the effects of a bushfire such that the risk of ignition is reduced if 
they are located within a Bushfire Prone Area. 

The purpose of this paper is to more fully consider the implications of potential bushfire attack 
on buildings within which vulnerable persons may reside on either a short or long-term basis. 
Persons within a building that may have difficulty in responding on their own to an emergency 
are considered in this paper to be vulnerable persons. Relevant buildings include Residential 
Housing (classified as Class 1 by the National Construction Code Series 2016 ©, Building Code 
of Australia - Volume Two), Residential Accommodation buildings (Classes 2 and 3), Aged Care 
(Class 3 and Class 9c) and Healthcare buildings (Class 9a).  

In considering the hazards associated with bushfire attack it is important to be clear about 
the objectives of any method of assessment. The primary objective of the approach proposed 
in this paper is to achieve a sufficient level of life safety; however, in the case of buildings such 
as hospitals, protection of the facility against property loss or interruption of operations will 
also be relevant due to the importance of such facilities for the associated local community.  

This paper considers the various bushfire attack mechanisms along with the factors that most 
affect a building’s vulnerability to attack. Not only is the vulnerability of a building to bushfire 
attack important but also the ability of building occupants to respond to an emergency such 
as a bushfire – i.e. the occupant vulnerability.  

Both building and occupant vulnerability must be considered when assessing the level of risk 
associated with a particular situation. In this paper, this is done using a risk matrix approach. 
It some situations, it will be found that the risk level is too high and must be reduced.  

The various ways that this can be achieved for both existing and new buildings are considered. 
Such measures may include further “hardening” of the site and building to resist bushfire 
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attack and/or early relocation of occupants; however, in some situations, these measures 
may not be sufficient, and a more appropriate location must be found.  

Bushfire Attack Mechanisms 

The term “bush” is applied to a range of natural landscapes which are relatively unmanaged. 
In this paper, the term is applied to: 

 Grassland or crops (Fig. 1(a))  

 Scrub (Fig. 1(b)) 

 Woodland or Forest (Fig. 1(c)) 

 Combinations of the above. 

 

Figure 1a - Grassland or crops 
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Figure 1b - Scrub 

 

Figure 1c - Woodland or Forest 

Figure 1 - Various types of “bush” vegetation  
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In any bushfire hazard assessment, it is important to have a clear understanding of the nature 
of the bush and how it is likely to change over time.  

In the event of a bushfire, a building (irrespective of its classification) can be ignited by the 
following mechanisms: - 

Direct exposure to flames from the bushfire.  

Direct flame exposure may occur unless there is a sufficient Set- back distance between the 
dominant bushfire vegetation and the building. The dominant bushfire vegetation can be 
woodland or forest, scrub or grass or crops or a combination of these forms of vegetation.  

The Set-back distance must be sufficiently devoid of fuel in order to (i) virtually eliminate the 
potential fire line intensity at the boundary of the Set-back and the dominant bushfire 
vegetation, and (ii) be sufficiently devoid of inappropriate surface fuel that may allow lower 
level flaming to progress across the Set-back and make contact with the building. Adequate 
Set-backs generally consist of a combination of manicured gardens, lawns, roadways and 
paths.  

As illustrated in Figure 2 below, if the Set-back distance is not sufficient, then flame contact 
may still occur if the flame length is too great. The flame length associated with a bushfire 
flame front is an idealised concept that attempts to represent the continuous flaming part of 
the flame front. Flames are dynamic masses of burning gas and considered to be composed 
of continuous (pseudo steady-state) and intermittent burning with the latter being associated 
more with the tip end of the flame. Temperatures generally reduce towards the tip of the 
flame due to air entrainment and radiation heat loss.  

Flame length formulae published in the literature vary considerably, and caution should be 
exercised in putting too much confidence in the accuracy of such formulae when located 
relatively close to dominant bushfire vegetation especially if woodland or forest. 

A driving wind behind the flame front can deflect the flames on to an adjacent building if the 
Set-back distance is not greater than the flame length.  

Figure 2 Adequate Set-back 
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Radiation (termed primary radiation) due to a fire associated with the dominant bushfire 
vegetation.  

The building may be sufficiently separated from the dominant bushfire vegetation such that 
direct flame contact is not possible but sufficiently close to the flame front that it is exposed 
to excessive levels of thermal radiation. This radiation level may be sufficient to ignite external 
cladding (if combustible), vegetation close to the building or result in the breakage or loss of 
windows depending on the type of glazing and window frame details. Ordinary annealed glass 
has been found to break a radiation levels lower than 10 kW/m2.  

The vulnerability of building materials to radiant heat is dependent on both the level of 
radiation exposure and the duration of exposure. The speed at which a bushfire flame front 
moves can be relatively rapid and is controlled by the rate at which fine fuels are consumed 
as the front moves across the landscape. Forest and woodland fires can move at rates up to 
50 metres per minute with grass fires potentially moving at a rate that is 3 - 4 times higher.  

The effect of this is that exposure to radiation (or flaming) is generally of relatively short 
duration with peak radiation experienced only for a duration of 60 – 120 seconds. The 
radiation experienced by an object due to a radiator is a function of the temperature of the 
radiant heat source, its geometry and orientation and the distance between the object and 
the radiator.  

The methodology used in Australia Standard AS 3959 – 2009 [3] is based on a rectangular 
shape radiator having a height equal to the flame front flame length. This radiator is assumed 
to vary in orientation between 0 and 90 degrees and the maximum radiation calculated. The 
emitted radiation is also modified with respect to the resultant emissivity (<1) and the loss 
radiation transmitted through the air (transmissivity <1).   

The intensity of received radiation is a function of the Set-back distance, the type of 
vegetation (e.g. grass, scrub or forest) and the flame height, which in turn, is a function of the 
fire line intensity which is a quantity representing the rate of heat released per metre width 
of the flame front. 

Direct ember attack 

This is the most common cause of ignition and loss of buildings due to bushfires. Embers 
(Figure 3) are substantially generated by burning tree bark (or pine needles in the case of 
pine trees) and therefore can only be generated if trees are present in sufficient density. 
Ember density decreases with distance from the dominant bushfire vegetation (Chen and 
McAneney [4], Wang [5] and Price and Bradstock [6]. Kilinc et al [7,8]) have demonstrated 
that a correlation exists between the probability of loss of a building and the key variables of 
bark hazard rating, fire line intensity and Set-back distance.  
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Figure 3 - Ember Attack (after Wang [5]) 

Gaps around the edges of the roof or along ridges, eaves and the roof line provide potential 
pathways for the entry of embers into a roof space. The same is true with respect to 
ventilation openings into spaces below suspended floors or decks if there are combustible 
surfaces against which embers can accumulate. 

Open vents can also allow the entry of embers into the interior space and evapourative 
coolers due to their combustible filters are susceptible to ember attack, especially if they are 
not operating at the time of the fire and the filters are dry. 

It has been found that gaps greater than 3mm are sufficient to allow the entry of some types 
of embers. The protection of such small gaps presents a challenge with respect to both design 
and longer-term maintenance. 

The accumulation of embers against exterior combustible surfaces can also result in ignition. 
This can include doors and window frames made of combustible materials and items such as 
doormats and outdoor furniture which can be addressed through adequate design and 
property management.   

Secondary radiation from a structural fire associated with an adjacent building(s) or object 

Although the building in focus may not be susceptible to ember attack due to good design, 
this does not mean that a neighbouring building or adjacent features will not be susceptible 
to attack. 

Examples of adjacent combustible features include treated pine retaining walls and timber 
fences located close to the subject building, or sheds, garages or other ancillary buildings. 
Combustible goods stored close to the subject building can also be subject to ember attack. 
If a neighbouring building catches fire, then the duration of burning may well be between 15 
- 20 minutes which is significantly longer than the duration of a passing flame front. The 
resulting radiation may be significant depending on the separation distance between this 
building and the subject building. 



Page | 7  

Fire safety management of vulnerable persons in bushfire prone areas 

Secondary radiation or flame spread due to a fire resulting from the ignition of adjacent 
vegetation  

The presence of plants and shrubs having a greater level of combustibility (e.g. cypress 
bushes) located close to the building can present an issue, if ignited, since the resultant 
radiation may be sufficient to cause window breakage or ignition of combustible external 
materials.  

In addition to the above mechanisms by which a building can be ignited, the occupants of a 
building could be exposed to the following: 

Structural failure due to bushfire enhanced wind 

It is known that locally high winds can be associated with a bushfire event. However, there 
appears to be little evidence that these winds will exceed the design wind speed used for 
ambient structural design. 

Smoke exposure 

The other matter that should be considered for buildings which are occupied at the time of 
the bushfire is the impact of smoke, particularly for buildings such as aged care buildings and 
hospitals. Bushfire smoke is mostly air but contains coarse and fine particulate matter as well 
as various gases including generally low levels of carbon monoxide (CO). Particulate matter 
within the smoke can cause irritation of the eyes while finer particles can enter the lungs and 
lead to breathing difficulties, particularly for persons with a history of asthma or breathing 
difficulties [9].  

For such buildings due attention must be paid to air-handling systems. The introduction of 
smoke into some reverse cycle air-handling systems will cause the systems to shut down once 
smoke is detected within the air inlet duct. Yet, the continued operation of such systems may 
be necessary to manage not only the build-up of ambient heat but also that generated by the 
occupants over a sustained period.  

If make-up air continues to be introduced into the system, then the air filters may clog. Ideally, 
the air-conditioning system, in the event of a bushfire, should continue to operate in a recycle 
mode whilst there is a potential smoke contamination problem.  

BUILDING AND OCCUPANT VULNERABILITY AND RISK 

Building Vulnerability 

Based on the considerations under the heading of bushfire attack mechanisms above, it 
follows that the vulnerability of an existing building with no particular bushfire-resisting 
features (i.e. building vulnerability) is, for a given set of weather conditions, principally 
dependent on the following: 

(a) The type of vegetation associated with the dominant bushfire vegetation and whether 
it can generate a sustained ember attack (i.e. significant density of trees), and 

(b) The extent of the dominant bushfire vegetation and the associated topography 

(c) The magnitude of the Set-back. This influences the level of radiation and the probability 
of loss due to ember attack with both being less, the greater the distance. 
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The building vulnerability can be further increased due to the presence of adjacent buildings 
and combustible features located too close to the building in question, but which may be 
ignited due to embers and/or radiation and provide a secondary source of thermal radiation 
for the building under consideration.  

Occupant Vulnerability 

The ability of the occupants within a building to respond to an emergency is variable and 
depends on their physical and mental capabilities. One method of describing occupant 
capability (or vulnerability) is that given in the Capital Development Guidelines [10] in relation 
to occupants (referred to as clients) within DHHS owned or operated buildings in respect of 
an emergency event requiring evacuation.  

These definitions are repeated below and considered to be a useful description of occupant’s 
capability:  

 Ambulant (Type 1) – A client who is able to understand and respond to an alarm and 
able to independently evacuate without staff present in the building. 

 Ambulant (Type 2) – A client who is able to understand and respond to an alarm, can 
evacuate with staff intervention or can evacuate independently with a delay. For 
example, staff implement the evacuation plan including providing verbal instructions, 
coordination, supervision and limited physical assistance, such as hand or arm holding. 

 Ambulant (Type 3) – A client who is not able to understand and respond to an alarm 
but, evacuate with staff intervention. For example, staff implement the evacuation plan 
including providing verbal instructions, coordination, supervision and limited physical 
assistance, such as hand or arm holding. 

 Ambulant (Type 4) – A client who is able to understand and respond to an alarm but, 
may not be able to evacuate independently or, will take extra time to evacuate 
independently. They will require verbal instructions and substantial physical assistance 
from staff to evacuate. For example, removal from bed and placement in a wheelchair 
or stretcher. 

 Non-ambulant (Type 5) – A client who is not able to understand or respond to an alarm 
and not able to evacuate without physical assistance. The client will require verbal 
instructions and substantial physical assistance from staff to evacuate. For example, 
removal from bed and placement in a wheelchair or stretcher. 

In summary, Type 1 occupants are the least vulnerable and Type 5 are the most vulnerable. 
Type 1 occupants require little assistance with evacuation or relocation whilst the re-location 
of Type 5 clients to another location can be a significant exercise that is time-consuming, 
costly and disruptive to the health and well-being of the occupants.   

It is noted that some Class 1a and Class 3 buildings located in Bushfire Prone Areas have 
occupants that are not Type 1 occupants. The authors are aware of some situations where 
Types 3- 5 occupants are in buildings (including Class 3 and 9c) that are close to dense 
woodland. Class 9a (hospitals) will have a significant proportion of occupants who are 
vulnerable due to their medical state. Aged Care (Class 3 and Class 9c) will also have a high 
proportion of vulnerable persons.  
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Risk Matrix 

The combined effect of building vulnerability and occupant vulnerability on the risk level (i.e. 
risk to life) can be combined using a matrix of the form shown by Figure 4. In this matrix, 
which is presented for illustrative purposes only, the risk levels are given in relative ratings 
varying from Extreme (E) to Low (L) assuming that the occupants are within the building as 
the bushfire approaches.  

It is conservatively assumed that a bushfire will occur in the adjacent dominant bushfire 
vegetation since, at present, there is insufficient data to assign relative probabilities of 
occurrence. 

 OCCUPANT VULNERABILITY 

BUILDING VULNERABILITY Type 1 or 2 Type 3 Types 4 or 5 

7 (highest) H E E 

6 H VH E 

5 M H VH 

4 M M H 

3 L M M 

2 L L M 

1 (lowest) L L L 

Figure 4 Risk Matrix 

The higher the building vulnerability the greater the potential risk to the building occupants 

since there is a greater likelihood that occupants could be subject to untenable conditions. 

Similarly, the higher the occupant vulnerability, the higher the risk level for a given bushfire 

scenario. This is true for the following reasons: 

(a) Occupants will be more vulnerable to the effects of a bushfire (e.g. smoke and radiation) 

should the building be subject to bushfire attack.  

(b) It will be less easy for the occupants to take evasive action (e.g. sheltering within or 

close to the building) should the building be subject to bushfire attack. 

How can such a risk matrix be constructed for either existing or new buildings?  

The building vulnerability is based on levels of radiation and/or probability of loss due to 
ember attack (depending on the dominant bushfire vegetation) with the highest rating being 
7 and the lowest being 1.  

For example, in the case of woodland or forest, a building vulnerability of 7 could be taken as 
corresponding to a radiation level more than 12.5 kW/m2 and a building vulnerability of 1 
associated with a building which is 1 km from the dominant bushfire vegetation and has a 
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very low probability of loss due to ember attack. Intermediate values of building vulnerability 
can be assigned to intermediate probabilities of loss due to ember attack.  

The methodology used by the authors for calculating radiation levels is essentially that given 
in Appendix B of Australia Standard AS 3959 – 2009 but where the fuel load can be determined 
from site inspection. The model used for calculating the probability of loss due to ember 
attack is that given in Ref [8]. An example of such a table of BV ratings is given in Figure 5.  

BV Criteria Rating 

R > 12.5 kW/m2 7 

R < 12.5 kW/m2 but PrE > 0.5  6 

0.25 <PrE ≤ 0.5  5 

0.20 <PrE ≤ 0.25  4 

0.15 <PrE ≤ 0.20  3 

0.10 <PrE≤ 0.15  2 

0.05<PrE ≤ 0.10  1 

Located more than 1 km from dominant bushfire vegetation 1 

Figure 5 Example of Criteria Table for various BV ratings 

Different BV criteria tables have been constructed when the dominant bushfire vegetation is 
grassland or scrub since in these cases, ember attack does not need to be considered. 

The risk categories assigned within the matrix illustrated in Figure 4 have been assigned such 
that an Extreme (E) risk is associated with a situation which is considered likely to result in 
loss of life and a Low (L) risk assigned to a situation where this is very unlikely. The 
intermediate risk levels (VH, H and M) are interpolated between these two extremes using 
engineering judgement.  

For government owned or operated buildings with vulnerable occupants, a target risk level of 
Low (L) is considered appropriate.  

Assessing a Situation 

It is first necessary to determine the potential impact of the dominant bushfire vegetation on 
the building under consideration in order to determine the relevant BV rating from the 
relevant table of criteria (e.g. Figure 5). This involves the following steps: 

(a) Visit the site to determine: 

(i) Set-back distance 

(ii) Dominant bushfire vegetation (dominant bushfire vegetation) including fire loads 
in accordance with Ref [3] or Ref [11] 

(iii) Bark hazard rating of trees within dominant bushfire vegetation determined in 
accordance with Ref [11] if woodland or forest 
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(iv) Details of local vegetation on the allotment of interest and type and position of 
fences 

(v) Details of the building in question particularly related to materials of construction, 
combustible features and gaps  

(vi) Details of buildings on adjacent allotments and separation distances between 
them and the building being assessed 

(vii) Topography and fire brigade access and evacuation routes 

(b) Undertake relevant calculations of radiation and probability of ember loss (if relevant)  

(c) Using the calculated values determine the relevant building vulnerability rating (e.g. 
using table in Figure 5) 

(d) Assess whether (a)(vi) is applicable. If the separation distance to adjacent buildings is 
less than 6 m, assess the potential radiation at windows or combustible cladding from 
a source or radiation associated with the adjacent dwelling (e.g. windows, combustible 
cladding). If excessive radiation, determine if radiation shielding can be achieved. If this 
cannot be achieved, increase the building vulnerability rating by 1.  

(e) Using the risk matrix given in Figure 4, determine the relevant risk rating taking into 
account the relevant occupant vulnerability for the site.  

What Happens if the Risk Level is too High? 

The risk rating (see Figure 4) can be reduced by lowering the building vulnerability rating.  This 
can be done by adopting various measures in relation to the building and the site under 
consideration. However, none of these measures are completely reliable or effective in 
practice and therefore only a limited reduction in building vulnerability rating is permitted for 
certain measures. For example, if the building is designed to meet the requirements of BAL-
19 as specified in Australia Standard AS 3959 – 2009, it is considered acceptable to reduce the 
building vulnerability rating by one.  

Should the building be subject to ember attack, adoption of another set of measures will allow 
the building vulnerability rating to be reduced by one. This set of measures includes the strict 
management of vegetation on the site, storage of combustibles away from the building, 
keeping the gutters clear of litter, replacing any timber fences within 3m of a window opening 
by a non-combustible fence and ensuring that evapourative coolers are adequately protected 
against ember attack.  

However, what other approaches can be used if the risk level is still too high?  

The other measure that can be adopted is the early relocation of occupants. This is to be 
initiated shortly after announcement of a particular Fire Danger Rating (e.g. EXTREME or 
CODE RED) issued by the relevant Fire Service. For government owned and operated 
residential buildings, the adoption of this measure permits the risk level to be reduced by up 

to 2 levels (e.g. E  H) but it does not allow for a complete reduction in risk.  

The reason for this is that, even with the best plans in place, there is still a level of uncertainty. 
Not all bushfires are accompanied by announced Fire Danger Ratings of EXTREME or CODE 
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RED; warnings may not arrive in sufficient time and a relocation plan may not be able to be 
implemented due to unforeseen circumstances.   

Furthermore, as noted previously, relocation may not be practical, or wise. The relocation of 
some vulnerable occupants may pose a health risk or be too difficult to achieve. This would 
certainly be the case with a hospital.  

If, after adopting the various measures that can be used to reduce the risk level, it is still too 
high, then it is concluded that the building is inappropriately located, and the occupants 
should be permanently relocated to a site that is of sufficiently low risk.  

COMPARISON WITH OTHER APPROACHES 

As noted above, performance requirement GP5.1 of National Construction Code Series 2016 
© - Building Code of Australia - Volume One1 (BCA and P2.3.1 of Volume 2 of the NCC 2016 
[2] require residential buildings to be designed to resist the effects of a bushfire such that the 
risk of ignition is reduced if they are located within a Bushfire Prone Area.  

Compliance with the National Construction Code is achieved if the requirements of Australia 
Standard AS 3959-2009 are met. The NCC provisions apply to new construction and are of 
limited value for assessing existing residential buildings.  

Although the stated design objective is to reduce the likelihood of ignition, the ultimate 
objective of the National Construction Code requirements for Class 1, 2 and 3 buildings is not 
entirely clear. Some early views expressed in relation to Class 1 buildings were that designing 
buildings to resist bushfire would provide a refuge in which the residents could reside if they 
were unable to leave prior to a bushfire event (i.e. life safety); other views included the 
thought that adoption of Australia Standard AS 3959 measures would, over time, improve 
the resistance of the building stock to a bushfire event and increasingly protect the 
“community” from a catastrophic loss of housing stock (i.e. property protection).  

There may be some truth in this latter idea, but it gives little confidence with respect to the 
likelihood of survival of an individual building during the transition stage.  

Australia Standard AS 3959 can only address the bushfire attack mechanisms associated with 
the dominant bushfire vegetation and there will always be greater uncertainty as to whether 
the objectives of life safety or property protection will be met. This is so for the following 
reasons:  

(i) A fire associated with an adjacent building (which may not have been designed to 
Australia Standard AS 3959) if it is too close to the subject building, is likely to expose 
the subject building to levels of radiation similar to that of the flame front but for a 
longer duration.  

                                                      

1 The National Construction Code Series 2016© is produced and maintained by the Australian Building Codes 
Board on behalf of the Australian Government and each State and Territory government. 
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(ii) Uncertainty with respect to some of the protection measures (e.g. < 3 mm maximum 
gap for ember protection) in Australia Standard AS 3959 with respect to both successful 
implementation and long-term maintenance. 

(iii) A lack of understanding in the community with respect to storage of external 
combustibles and its susceptibility to ember attack. 

(iv) A lack of understanding of planners and the community with respect to types of 
vegetation, its proximity to the building and its susceptibility to ember attack. 

The proposed NCC performance requirement GP5.2 relates to Class 9 buildings with 
vulnerable occupants and requires matters (i) – (iv) to be considered. Similarly, these matters 
are also recognised in the proposed Verification Method (VM5) which is described in Ref [12].  

Unless the above matters are considered as well as likely occupant behaviour, it is difficult to 
see how the design objective could be other than reducing the likelihood of ignition – and it 
is difficult to take these factors into account unless a holistic design approach is adopted.  

Reference [12] gives a conceptual framework for the Verification Method that can be further 
developed in the future as sufficient data become available. Both simplified and complex 
assessment methods are proposed  

\with respect to determining the bushfire design event for which a building must be designed. 
Buildings are given an Importance Level depending on the vulnerability of the occupants and 
the function of the building. Class 9 buildings with vulnerable occupants are considered to 
have an Importance Level of 4. 

The simplified approach in Ref [12] assumes that a bushfire will occur and requires that the 
building is designed to resist ignition (probability of success of 0.90) when subject to a 
weather event (bushfire event) having an annual return period which depends on the 
Importance Level of the building.  

As the importance level increases so does the return period of the event for which the building 
is to be designed. Design actions to be considered include all of those listed previously in 
mentioned in Bushfire Attack Mechanisms above in this paper. In the case of the complex 
analysis approach, the return periods for weather events required for design are much 
greater (e.g. Importance Level of 4 requires a 1 in 2000 weather event to be considered 
compared with a 1 in 200-year event for the simple analysis) but event tree calculations can 
be undertaken to take into account the probability of ignition within the landscape, potential 
fire suppression and fuel management and the effect of local topography on a potential 
bushfire event. Such data is typically not currently available.  

For either the simple or complex methods, the resistance of the building to ignition when 
subject to the chosen bushfire event is to be determined using fault and event trees which 
consider all of the mechanisms of attack but also include the likelihood of incorrect 
construction, level of maintenance, the presence of a bushfire preparation plan, etc.  
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CONCLUSIONS 

This paper describes a semi-quantitative bushfire risk assessment approach which can be 
applied to the assessment of existing and proposed buildings for vulnerable persons. The aim 
of the method is to provide a consistent basis for assessing such buildings and seeks to take 
account the relevant mechanisms of bushfire attack and the characteristics of the occupants.  

The risk ratings are Extreme, Very High, High, Medium and Low. Following an initial 
assessment of the situation assuming that the occupants are present, it can be determined 
whether other risk mitigation measures are required. These measures include “hardening” of 
the structure and the surrounds to further resist ember attack or secondary radiation and 
early relocation of the occupants if that is possible.  

This is a practical methodology that has been applied to the assessment of government 
owned or operated residential buildings located within Bushfire Prone Areas, many of which 
are occupied by vulnerable persons.  It is considered that such an approach can be used to 
meet the relevant NCC performance requirements (GP5.1 and proposed GP5.2) and that it is 
consistent with the principles underlying the proposed bushfire verification method although 
it is different in approach.  
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