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Preface

The Inter-Government Agreement (IGA) that governs the Australian Building Codes
Board (ABCB) places a strong emphasis on reducing reliance on regulation,
including consideration of non-regulatory alternatives such as non-mandatory

handbooks and protocols.

This Handbook is one of a series produced by the ABCB developed in response to
comments and concerns expressed by government, industry and the community that
relate to the built environment. The topics of Handbooks expand on areas of existing
regulation or relate to topics which have, for a variety of reasons, been deemed

inappropriate for regulation. They provide non-mandatory advice and guidance.

This Handbook assists in understanding the Bushfire Verification Method in NCC
Volumes One and Two. It addresses issues in generic terms, and is not a document
that sets out regulatory requirements or detailed technical specifications. It is
expected that this Handbook will be used to guide solutions relevant to specific

situations in accordance with the generic principles and criteria contained herein.
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This Handbook is not mandatory or regulatory in nature and compliance with it will
not necessarily discharge a user's legal obligations. The Handbook should only be

read and used subject to, and in conjunction with, the general disclaimer at page i.

The Handbook also needs to be read in conjunction with the relevant legislation of
the appropriate State or Territory. It is written in generic terms and it is not intended
that the content of the Handbook counteract or conflict with the legislative
requirements, any references in legal documents, any handbooks issued by the

Administration or any directives by the Appropriate Authority.
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1 Background

The NCC is a performance-based code containing all Performance Requirements for
the construction of buildings. To comply with the NCC, a solution must achieve
compliance with the Governing Requirements and the Performance Requirements.
The Governing Requirements contain requirements about how the Performance
Requirements must be met. A building, plumbing or drainage solution will comply with
the NCC if it satisfies the Performance Requirements, which are the mandatory

requirements of the NCC.
1.1 Scope

This Handbook has been developed to provide guidance to practitioners seeking to
demonstrate compliance for construction in bushfire prone areas using the
Verification Methods GV5 and V2.7.2. It will be of interest to all parties who are
involved in selecting or assessing elements of buildings that must comply with the

NCC Performance Requirements relevant to construction in bushfire prone areas.

It should be noted that GV5 and V2.7.2 Verification Methods are optional assessment
methods that can be used to demonstrate compliance with the NCC Performance
Requirements relevant to construction in bushfire prone areas. The use of Deemed-
to-Satisfy (DTS) methods (e.g. Australian Standard AS 3959 (Standards Australia
20182") and other assessment methods to determine compliance with the
Performance Requirements for construction in bushfire prone areas are also
permitted in the NCC (ABCB 20194 %).

Further reading on this topic can be found with the references in Section 9 of this

document.

1.2 Design and approval of Performance Solutions

The design and approval processes for Performance Solutions for construction in
bushfire prone areas is expected to be similar to that adopted for demonstrating

compliance of other NCC Performance Solutions. Since the design approval process
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for Performance Solutions varies between the responsible State and Territory
governments it is likely to also be the case with construction in bushfire prone areas

and requirements should be checked for the relevant jurisdiction.

Verification Methods GV5 and V2.7.2 provide quantification of the Performance
Requirements for construction in bushfire prone areas. They represent the next
logical step in the development of the NCC to fully realise the benefits of

performance-based design and facilitate the further development of the NCC to

manage bushfire risks in a safe and efficient manner.

Notwithstanding the quantified input and acceptance criteria, other qualitative
aspects of Performance Solutions for construction in bushfire prone areas, which are
discussed in this document, require assessment and analysis throughout the design
and approval process. The advice of an appropriately qualified person should be
sought to undertake this assessment and analysis where required, and may be aided
by the early and significant involvement from regulatory authorities, peer reviewer(s)

and / or a technical panel as appropriate to the State or Territory jurisdictions.
1.3 Using this document

General information about complying with the NCC and responsibilities for building
and plumbing regulation are provided in Appendix A of this document. Acronyms

used in this document are provided in Appendix B.

Italicised terms are defined terms used in this document. They may align with a
defined term in the NCC or be defined for the purpose of this document. See

Appendix C for further information.

Referenced documents are located in Section 9. Where a document is referenced, it
is identified by a number in superscript (e.g. in the NCC (ABCB 2019* 9)).

Different styles are used in this document. Examples of these styles are provided

below:
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NCC Extracts

Examples

Alerts

Reminders

1.4 Data limitations

In some cases, the supporting data necessary to undertake the complex type
analysis may not be available. Through time it is envisaged that data sheets
addressing these limitations will be developed in collaboration with fire agencies and

industry, and be made publicly available.

1.5 Other ABCB documents

Class 10c buildings (Private Bushfire Shelters) are required to comply with
Performance Requirement P2.7.5 which lies outside the scope of Verification
Methods GV5 and V2.7.2.

Although some content from this document may be relevant, specific guidance with
respect to Class 10c buildings is provided in the document “Performance Standard:
The Design and Construction of Private Bushfire Shelters” (ABCB 2014").
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2 Introduction to GV5 and V2.7.2 - Verification
Methods for building in bushfire prone areas

2.1 Verification Method GV5

Verification Method GV5 is reproduced below:

GV5 Buildings in bushfire prone areas

(a)

(b)

(c)

Compliance with Performance Requirement GP5.1 is verified if the

ignition probability for a building exposed to a design bushfire does not

exceed 10%.
Bushfire design actions must be determined in consideration of the

annual probability of a design bushfire derived from—

(i)

(ii)

assigning the building or structure with an importance level in
accordance with GV5(c); and

determining the corresponding annual probability of exceedance in
accordance with Table GV5.1.

A building or structure’s importance level must be identified as one of

the following:

(i)

(ii)

(iif)

Importance level 1 — where the building or structure presents a

low degree of hazard to life and other property in the case of

failure.

Importance level 2 — where the building or structure is not of

importance level 1, 3 or 4 and is a Class 2 building accommodating

12 people or less.

Importance level 3 — where the building is designed to contain a

large number of people and is a—

(A) Class 2 building accommodating more than 12 people; or

(B) Class 3 boarding house, guest house, hostel, lodging house
or backpackers accommodation; or

(C) Class 3 residential part of a hotel or motel; or

abcb.gov.au
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Class 3 residential part of a school.

(iv) Importance level 4 — where the building or structure is—

(E)

(F)
(G)

essential to emergency management or post-disaster

recovery; or

associated with hazardous facilities; or

subject to a necessary ‘defend in place’ strategy and is a—

(aa) Class 3 accommodation building for the aged, children

or people with disabilities; or

(bb) Class 3 residential part of a health-care building which

accommodates members of staff; or

(cc) Class 3 residential part of a detention centre; or

(dd) Class 9a or 9c building; or

(ee) building that operates in the event of a bushfire

emergency, such as a public bushfire shelter or a

bushfire emergency control centre.

Table GV5.1 Annual Probability of Exceedance (APE) for design bushfire actions

Importance level

Complex analysis APE for
bushfire exposure

Simple analysis APE for
weather conditions (design

bushfire)

No requirement

No requirement

2 1:500 1:50
3 1:1000 1:100
4 1:2000 1:200

Note to Table GV5.1: Complex analysis must consider the probability of ignition, fire spread

to the urban interface and penetration of the urban interface coincident with fire weather

conditions.

(d)  The ignition probability for a building must be assessed by application of

the following:

(i)  Anevent tree analysis of relevant bushfire scenarios.

abcb.gov.au

Page 5



(e)

(f)

(ii)

Handbook: Bushfire Verification Method

Design bushfire conditions that include combinations of the

following actions appropriate to the distance between the building

and the bushfire hazard:

(A) Direct attack from airborne burning embers.

(B) Burning debris and accumulated embers adjacent to a
building element.

(C) Radiant heat from a bushfire front.

(D) Direct flame attack from a bushfire front.

Applied fire actions must allow for reasonable variations in—

(i)
(ii)

fire weather; and

vegetation, including fuel load, burning behaviour of vegetation
(including the potential for crown fires); and

the distance of the building from vegetation; and

topography, including slopes and features that may shield; and
ignition of adjacent buildings, building elements, plants, mulch and
other materials; and

effective size of fire front; and

duration of exposure; and

flame height; and

flame tilt; and

flame adhesion to sloping land; and

the height of the building and its elements.

The assessment process must include consideration of—

(i)

the probability of non-complying construction of critical aspects of
an approved design; and

the probability of critical aspects of an approved design being fully
functional during the life of the building; and

inclusion of safety factors; and

sensitivity analysis of critical aspects of a proposed design.

abcb.gov.au
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2.2 Verification Method V2.7.2

Verification Method V2.7.2 is reproduced below:

V2.7.2 Buildings in bushfire prone areas

(@) Compliance with P2.7.5 is verified if the ignition probability for a building

exposed to a design bushfire does not exceed 10%.

(b)  Bushfire design actions must be determined in consideration of the
annual probability of a design bushfire derived from—

(i) assigning the building or structure with an importance level in
accordance with (c); and

(i) determining the corresponding annual probability of exceedance in
accordance with Table V2.7.2.

(c) A building or structure’s importance level must be identified as one of
the following:

(i) Importance level 1 — where the building or structure presents a low
degree of hazard to life and other property in the case of failure.

(i) Importance level 2 — where the building or structure is not of
importance level 1 or 4 and is a Class 1a or 1b building
accommodating 12 people or less.

(iii) Importance level 4 — Where the building is a Class 10c building and

is subject to anecessary ‘defend in place’ strategy.

Table V2.7.2 Annual Probability of Exceedance (APE) for design bushfire actions

Importance level Complex analysis APE for Simple analysis APE for

bushfire exposure weather conditions (design
bushfire)
1 No requirement No requirement
2 1:500 1:50
N/A for Class 1 and 10 N/A for Class 1 and 10
buildings buildings
4 1:2000 1:200
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Note to Table V2.7.2: Complex analysis must consider the probability of ignition, fire spread
to the urban interface and penetration of the urban interface coincident with fire weather
conditions.

Explanatory information:

Volume Two does not apply to buildings that are importance level 3, therefore this

importance level is not included under (c).

(d)  The ignition probability for a building must be assessed by application of
the following:

(i)  Anevent tree analysis of relevant bushfire scenarios.

(i) Design bushfire conditions that include combinations of the
following actions appropriate to the distance between the building
and the bushfire hazard:

(E) Direct attack from airborne burning embers.
(F) Burning debris and accumulated embers adjacent to a
building element.
(G) Radiant heat from a bushfire front.
(H) Direct flame attack from a bushfire front.
(e) Applied fire actions must allow for reasonable variations in—

(i) fire weather; and

(i) vegetation, including fuel load, burning behaviour of vegetation
(including the potential for crown fires); and

(iii) the distance of the building from vegetation; and

(iv) topography, including slopes and features that may shield; and

(v) ignition of adjacent buildings, building elements, plants, mulch and
other materials; and

(vi) effective size of fire front; and

(vii) duration of exposure; and

(viii) flame height; and

(ix) flame tilt; and

(x) flame adhesion to sloping land; and

(xi) the height of the building and its elements.

(f)  The assessment process must include consideration of—
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(i) the probability of non-complying construction of critical aspects of
an approved design; and

(i) the probability of critical aspects of an approved design being fully
functional during the life of the building; and

(iii) inclusion of safety factors; and

(iv) sensitivity analysis of critical aspects of a proposed design.

2.3 Ignition and fire initiation

Ignition for the purpose of GV5 and V2.7.2 is considered as fire initiation (within the
building) rather than ignition (of the building). This is to clarify that ignition of the
external facade of a building is permitted provided the fire does not spread to the

inside of the building, but burns out or self-extinguishes.

This is consistent with the NCC DTS requirements provided in AS 3959 Construction
of Buildings in Bushfire-Prone Areas (Standards Australia 20182") and the following
referenced test standards for evaluation of the performance of elements of

construction:

AS 1530.8.1-2007 Methods for fire tests on building materials, components and
structures - Tests on elements of construction for buildings exposed to simulated
bushfire attack - Radiant heat and small flaming sources (Standards Australia
200719).

AS 1530.8.2-2007 Methods for fire tests on building materials, components and
structures - Part 8.2: Tests on elements of construction for buildings exposed to
simulated bushfire attack—Large flaming sources (Standards Australia 20072°).

2.4 Application of GV5

Verification Method GV5 can be used to demonstrate compliance with the following

Performance Requirement:

e NCC Volume One Performance Requirement GP5.1 (ABCB 2019%)
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2.5 Application of V2.7.2

Verification Method V2.7.2 can be used to demonstrate compliance with the following

Performance Requirement:
e NCC Volume Two Performance Requirement P2.7.5 (ABCB 2019%).

2.6 GV5 and V2.7.2 Procedures

The flowchart at Figure 2.1 shows the processes to be followed when using
Verification Methods GV5 or V2.7.2
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Figure 2.1 Verification Methods GV5 and V2.7.2 flowchart
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The process for determining the importance level of a building or structure is

described in Chapter 3.

The process for the selection of the type of analysis is described in Chapter 4. There
are two types of analysis defined in GV5 and V2.7.2:

(i) A simple method that can be applied to a particular site based on the
vegetation and topography surrounding the building with the APE expressed in
terms of fire weather (weather conditions).

(i) A complex method that considers the probability of a building being exposed
to bushfire attack with the APE expressed in terms of exposure to bushfire
attack. This requires consideration of the frequency of ignitions and probability
of fire spread from the surrounding areas. In some instances, adequate data
may be unavailable and / or for smaller buildings the resources required to
undertake the complex analysis may be unable to be justified.

Chapter 5 describes the process for determining the prescribed APE.
Chapter 6 describes options for the determination of design actions.

Chapter 7 describes options for the determination of the response of elements of
construction to bushfire attack and the probability of fire initiation.

Chapter 8 relates primarily to implementation and maintenance of provisions but
includes information relating to the development of a bushfire safety plan.
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3 Determination of importance level of building

Buildings are assigned importance levels based on the following parameters:

e the role they play during a fire emergency and subsequent recovery period

e hazard to life and other property in the case of failure

e number of occupants

e practicality of and safety during evacuation

e proximity to buildings of higher importance levels:
° importance level 1 is the lowest importance and no protection is required.
° importance level 4 requires the highest levels of protection.

e assignment of importance levels to buildings are provided in GV5 and V2.7.2.
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4 Selection and analysis type

4.1 Introduction

The selection of the analysis type, either simple or complex, depends on the specific
building solution under consideration, available resources and data, and the benefits
likely to be attained versus additional cost of analysis if the complex analysis is

adopted rather than the simple analysis.

In some cases, the supporting data necessary to undertake the complex type
analysis may not be available. Through time it is envisaged that data sheets
addressing these limitations will be developed in collaboration with fire agencies and

industry and be made publicly available.

This chapter provides information to assist designers to select the most appropriate

analysis type for a specific project.

The complex analysis facilitates the consideration of a holistic approach to bushfire
safety by taking into account fire prevention strategies and management of bushfires
before they interact with the built environment. Thus the complex analysis requires
consideration of the frequency of ignition; fire spread to the urban interface and
penetration of the urban interface coincident with severe fire conditions; and the
impact of local topography and vegetation, when estimating design actions. Typically
for the complex analysis, all branches of the fire safety concepts tree described in

Section 4.4 should be considered.

The simple analysis only requires buildings to be designed based on the annual
probability of exceedance of fire weather (weather conditions) and local topography
and vegetation (i.e. the design assumes that the building is exposed to bushfire
attack coincident with the appropriate APE for weather conditions). Therefore, the
Prevent Ignition and most of the Manage Fire branches of the fire safety concepts
tree described in Section 4.4 are not applicable, reducing the level of analysis and

need for data significantly.
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Alert

In geographic areas where historic losses are low, the greatest advantage can be
expected from the complex type of analysis since it considers the probability of
exposure of the building to bushfire attack, whereas the simple method assumes

bushfire exposure occurs coincident with the APE for fire weather.

However, in some cases, the supporting data necessary to undertake the complex
type analysis may not be available and / or the additional cost of the complex

analysis may not be justified having regard to the size of project.

These issues need to be considered when selecting the type of analysis to be

undertaken.

A.1 Fire losses by State and Territory

Historic bushfire losses in terms of civilian fatalities and house equivalents by State
and Territory are shown in Figure 4.1 and Figure 4.2 respectively, clearly
demonstrating a heavy bias towards Victoria and to a lesser extent NSW. The house
loss equivalent includes an adjustment for changes in population / number of houses

over the sample period.

These distributions highlight the potential advantages in adopting the complex
method to address the lower bushfire risks in many parts of Australia instead of the

simple method, which specifies APEs based on weather conditions.
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Figure 4.1 Total civilian fatality distribution derived from Blanchi (20127)
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Figure 4.2 Total house loss equivalent derived from Blanchi (20127)
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4.2 Proportion of losses from single fires

Table 4.1 is a summary of major bushfire incidents from the life and house loss
database reported by Blanchi (20127). The database does not capture all bushfire
loss data but does provide a reasonable sample covering 733 civilian fatalities. Fires
such as Black Friday, Black Saturday and Ash Wednesday, whilst grouped as single
events, resulted from a number of separate fires that occurred at the same or similar

time within a region exposed to extreme weather conditions.

Table 4.1 Major fire loss consolidated events derived from Blanchi (20127)

Civilian House

Dates of Fire Description State Fatalities Losses
14 February 1926 Black Sunday Gippsland  VIC 31 550
10-13 January 1939  Black Friday VIC 66 650
14 January 1944 & Linton &
14 Febru:r/y 1944 Morwell vic 48 700
7 February 1967 Black Tuesday Hobart TAS 64 1257
8 January 1969 Lara VIC 20 230
16 February 1983 Ash Wednesday VIC VIC 46 2060
16 February 1983 Ash Wednesday SA SA 27 383
7 February 2009 Black Saturday VIC 172 2021
Total 474 7851

Note: A large proportion of losses in the Lara fire occurred within vehicles in a single incident.

Some key observations from the table are that fatalities varied from 20 to 172 per

consolidated incident without adjustment for population over time.

The fires listed in Table 4.1 accounted for 65% of the fatalities recorded in the
database. The fatalities occurring in Victoria from seven of these events accounted

for approximately 52% of the losses.
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4.3 Bushfire risk management and the role of bushfire resistant

construction

The fire safety concepts tree defined in NFPA 550 (2012'3) is a simple qualitative
representation of fire safety concepts showing the relationships between fire
prevention and various mitigation strategies. It has been adapted for application to
bushfires to provide a context for the NCC bushfire Performance Requirements and
Verification Methods GV5 and V2.7.2. It shows the interaction with other regulatory
and voluntary measures that also impact on the safety of people and buildings and
will help to determine the appropriate bushfire safety designs, the type of analysis for

a particular application and data requirements.

The concepts tree uses two types of logic gates as shown in Table 4.2 below.

Table 4.2 Types of logic gates

Symbol Name Explanation
The “or” gate indicates that any of the concepts directly
O OR below it will cause or have as an outcome the concept
above it.
The “and” gate indicates that all of the concepts directly
. AND below it will cause or have as an outcome the concept
above it.

The upper levels of the fire safety concepts tree are shown in Figure 4.3 together
with mitigation methods relevant to this discussion. Figure 4.4 to Figure 4.7 show the

lower branches of the tree and provide further detail.

A review of the lower branches shows interrelationships between many mitigation
strategies. No single measure can fully address the bushfire risk and the
effectiveness of many mitigation measures is significantly limited by practical
considerations (e.g. limited capacity to control or suppress large and severe
bushfires, managing other risks such as landslip, human involvement and conflicts

with other legislation and social values such as conservation).

The comments below the branches in Figure 4.3 highlight some of the most effective

mitigation measures and also show where bushfire resistant buildings and structures
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fit into the tree (highlighted in the yellow box). In subsequent figures, mitigation

measures relating to buildings are also highlighted in yellow boxes.

A large proportion of bushfires are started as a result of human activities. Therefore
strategies that can prevent ignition in the first place will provide the best outcomes.
However, there will always be a residual risk of natural fire starts (lightning) and it is

not possible to totally eradicate fire starts from human activities.

Early suppression of fires before they can take hold minimises damage, but it is
reliant upon an “and” gate with five inputs. In addition, the effectiveness of a

response is very time sensitive.

The complex method can take these matters into account when determining the

frequency of bushfire attack on a specific building or development.

Buildings / structures can contribute to defend in place strategies but are reliant upon

“and” gates, with a significant reliance on human activities as shown in Figure 4.7.

Figure 4.8 shows the “accomplish by administrative action branch” with notes
showing its application to the design and construction of buildings. It can be observed
that in order to achieve the intended outcome there are many administrative
processes that must be undertaken. These lie outside the scope of the NCC, which
provides technical standards relating to design only, however, administrative
processes will impact on the effectiveness of the design features providing resistance

to bushfire attack.

abcb.gov.au Page 13



Handbook: Bushfire Verification Method

Figure 4.3 Upper branches of fire safety concepts tree identifying mitigation measures relevant to analysis

Fire Safety
Objective

Prevent Fire Manage Fire
Ignition Impact

Fire Prevention focused on ignition
by human actions / faulty equipment
likely to have the biggest impact on
reduction of major life and property

loss I I

Manage Fire Manage Exposed

Early suppression whilst fire is relatively
small best opportunity to manage a fire
Land management / vegetation control
and control of other sources of secondary | 1
fires can reduce risk but effectiveness
i limited particulady on high risk days

Limnit amount

emosed Safeguard exposed

Early Evacuation on high risk days | Buildings / Structures

outside bushfire risk area can contribute to defend in

most effective method of place strategies (e.g. Class 2

managing exposed where and 3 buildings) or move

practicable. exposed to a safe place strategies
{eug. Private shelters,

Mote: Early evacuation likely Community Shelters)

to increase property losses Mote: People may be vulnerable

since no suppression activity whilst moving to a safe place if it

by residents is impractical to provide means for
safe movement including a
protected path.
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Figure 4.4 Ignition branch of the fire safety concepts tree applied to initial cause of a fire

Initial Ignition of Bushfire

Prevent Fire

Ignition
+ i
Mitigation Measures partially successful ::.an inl)t’ impact on a small proportion of
Natural causes of ignition (lightning) uncontrolled Control source-fuel Ire starts.
Control heat energy, 9 (lightning) interactions Effectiveness reduced due to conflicts with Control fuel
sources other community interests

Can only impacton a - — ~ —
small proportion of ear roadside reserves to reduce risk o

fire starts ire starts due to transport / cigarettes etc
(may conflict with conservation / planning)
Clear vegetation around power transmission

lines and equipment. ¢ | fuel
Eliminate heat Control rate of heat Eliminate fuel 'onfr.o. 'ue
ignitibility
sources energy release
otal Fire Bans / Education (accidental fires) [\
ICrime prevention (Arson) °

Fire Safe Design of equipment

Management of prescribed burns

Fire Safe Design Transport Control heat energy Control Heat Energy Control fuel ) Control h

Fire Safe Design and maintenance of source transport Transfer Process transport Control .uel 0|:| rol the

Power transmission systems properties environment
I

@ Fuel reduction / management

Land management

(may conflict with conservation /planning)
| S | 1

Provide Separation’ Provide Barrier Control Conduction | | Control Convection Control Radiation Provide Barrier’ Provide Separation

I'Eury high voltage power Imeq
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Figure 4.5 Manage fire branch of fire safety concepts tree

Manage Fire

Control combustion
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process
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Control the
Control fuel
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Control movement
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Figure 4.6 Control movement of fire at urban interface sub-branch of control fire by construction

Control Movement of Fire at Urban Interface

Note: Clearing or managing vegetation may
conflict with conservation / planning provisions

Control movement
of fire at the urban
interface

3v

Control source-fuel
interactions

Control heat energy| Control fuel

sources

Eliminate heat Control rate of heat Eliminate fuel C.onfr.obl_lf.uel
sources energy release (4] ignitibility
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lacceleration through the built environment other combustibles
Control heat energy ControIfHeat Energy Control fuel Control fuel Control the
source transport Transfer Process transport properties environment

®
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Select low flamibility
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fore to crown.

Pre-wetting of combustible
materials such as decks
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Provide Separation’ Provide Barrier Control Conduction | | Control Convection Control Radiation Provide Barrier’ Provide Separation

Protect combustibles from heat energy sources by construction Clear vegetation around built environment

Provide ember
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around built
environment
Landscaping

protection to buildings
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fire spread

e.g. protection of gas bottles

to prevent accumulation of wind blown debris.
Use metal distribution pipes for gas services
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Figure 4.7 Manage exposed branch

Manage Exposed

Early evacuation before risk of exposure highest probability of success
BUT requires sufficient warning prior to bushfire in location and
destination to evacuate to.

Limit amount Safeguard exposed

exposed

Restrict development in high risk areas
Restrict public access to high risk areas
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Figure 4.8 Accomplish by administrative action branch applied to design and construction of buildings in bushfire prone areas

Accomplish by
administrative
action
Accomplish by Accomplish by
mandatory action voluntary action
. Accomplish by
lish b Accomplish by Accomplish by control of human
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€quirements for Registration Enforcement by means of audits ;
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measures

training / CPD in State / Territory responsibility of State / Territory

Legislation government departments

Design and Construction of new buildings or refurbishment of buildings to comply with NCC Technical Provisions Voluntary Upgrade of existing buildings to comply or partially comply with NCC Technical Provisions
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5 Determination of Annual Probability of
Exceedance (APE)

The APE for design actions is prescribed in Table GV5.1 of GV5 and Table V2.7.2 of
V2.7.2. Table GV5.1 is reproduced below in Table 5.1.

Table 5.1: Annual probability of exceedance for design actions (NCC Volume One Table GV5.1)

Simple analysis APE for

:_n;\r;glrtance g:&?ilf:eaxnpagii;APE 27 weath_er conditions (design
bushfire)

1 No requirement No requirement

2 1:500 1:50

3 1:1000 1:100

4 1:2000 1:200

After determining the importance level of the building (Chapter 3) and selecting the

type of analysis (Chapter 4), the appropriate APE is selected.

Example: A Class 2 building housing more than 12 occupants

From Table 5.1, the building is classified as importance level 3.

If the simple analysis method has been selected, the APE based on weather

conditions would be 1:100.

If the complex analysis method has been selected, the APE for exposure to

bushfire attack for design purposes would be 1:1000.
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6 Determination of design actions

6.1 Chapter organisation

Sections 6.1 to 6.7 provide general information that is applicable to both the simple

and complex types of analysis.

Section 6.8 provides specific guidance in relation to complex analysis and Section

6.9 provides specific guidance in relation to simple analysis.

Whichever type of analysis is adopted, the approach to the specification of bushfire
design actions will be similar. General advice applicable to complex and simple

analysis is provided in Section 6.10.

6.2 Overview of bushfire design actions

Verification Methods GV5 and V2.7.2, specifically require consideration of the

following bushfire design actions for both the simple and complex approaches.

(d) ...

(i) Design bushfire conditions that include combinations of the
following actions appropriate to the distance between the building
and the bushfire hazard:

(A) Direct attack from airborne burning embers.

(B) Burning debris and accumulated embers adjacent to a
building element.

(C) Radiant heat from a bushfire front.

(D) Direct flame attack from a bushfire front.

This approach is consistent with the NCC DTS requirements provided in AS 3959,
Construction of Buildings in Bushfire-Prone Areas (Standards Australia 20182"), and
the following referenced test standards for evaluation of the performance of elements

of construction:
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e AS 1530.8.1-2007 Methods for fire tests on building materials, components and
structures - Tests on elements of construction for buildings exposed to simulated
bushfire attack - Radiant heat and small flaming sources (Standards Australia
200719).

e AS 1530.8.2-2007 Methods for fire tests on building materials, components and
structures - Part 8.2: Tests on elements of construction for buildings exposed to
simulated bushfire attack — Large flaming sources (Standards Australia 200720).

6.3 Parameters for consideration

When establishing bushfire design actions, GV5 and V2.7.2 require consideration of

reasonable variations in:

(e)

(i) fire weather; and

(i)  vegetation; including fuel load, burning behaviour of the vegetation
(including potential for crown fires); and

(iii) the distance of the building from vegetation; and

(iv) topography, including slopes and features that may shield; and

(v) ignition of adjacent buildings, building elements, plants, mulch and
other materials; and

(vi) effective size of fire front; and

(vii) duration of exposure; and

(viii) flame height; and

(ix) flame tilt; and

(x) flame adhesion to sloping land; and

(xi) the height of the building and its elements.
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Defining “fire weather”

Fire weather is typically expressed through some combination of surface air
temperature, precipitation, relative humidity and wind speed. These meteorological
variables are commonly combined into a single index using empirical relationships
such as the McArthur Forest Fire Danger Index or the Grassland Fire Danger

Index.

“‘Reasonable” variations in the design fire weather conditions are addressed through
the prescribed APE specified in GV5 and V2.7.2. For the simple method, the APE for
fire weather conditions are directly specified whereas for the complex method, fire
weather is one of a broader range of parameters considered when defining the APE

bushfire exposure.
6.4 Bushfire models for determination of design actions

The extent of exposure of a building element to bushfire attack is primarily dependent
upon the proximity to the fire front, fire severity / fuel characteristics, fire weather,

topography and shielding (by natural features or man-made barriers).

Close to the fire front there is potential for direct flame attack on a building.
Topography and wind effects can tilt the plume towards a structure even if vegetation

in the immediate vicinity has been cleared.

Beyond the distance at which there is potential for direct flame impingement /
convective heating, a building element can be exposed to substantial radiant heat

unless the element is shielded by another part of the building or some form of barrier.

For elements that are not shielded, the peak radiant heat flux level generally reduces

as the distance from the fire front increases.

Embers / brands can be carried substantial distances via the convective plume but
the concentration of embers / brands, and hence associated hazard, decreases

(generally exponentially) as the distance from the fire front increases.
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Bushfire models can be used to derive bushfire design actions with respect to
exposure to embers, radiant heat and flame contact from the fire front or
combinations taking into account the parameters listed above with supplementary
exposures applied to address secondary fires as appropriate (refer Section 6.5 for

further information on secondary fires).

Example: Bushfire model (e.g. AS 3959:2018 (Standards Australia 2018%"))

A typical example of the use of a bushfire model to determine bushfire design
actions is the method documented in AS 3959:2018 (Standards Australia 20182") in
conjunction with the AS 1530.8 test methods (Standards Australia 2007'° 20), which
define the associated bushfire exposures. Further details of the AS 3959 model

and derivation of design fire exposures are provided by England et al (20061°).

Chen and McAneney (2010°) analysed building losses based on the distance from
adjacent bushland after major fires. Their findings are shown in Figure 6.1, which
plots the percentile of all destroyed buildings against distance from adjacent
bushland with and without the Duffy fires. The samples (destroyed buildings) were

from the following fires:

e Marysville Vic
¢ Kinglake Vic
e Duffy and Como-Jannali ACT / NSW
e Otway Ranges Vic
e Hobart. Tas

The Duffy fires differed substantially from other major bushfires with building losses

extending further into the built environment.

Based on these distributions it can be observed that typically 40% of house losses
occur within 10m of the “bushland”, 60% within 30m, over 70% within 50m, 85%
within 100m and approximately 95% within 150m.
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Therefore, it is considered reasonable to require consideration of vegetation up to

150m.

Note: the complex method does consider vegetation in the broader geographic

region to determine the probability of spread to the urban interface.

Consideration of the impact of vegetation on bushfire design actions

If a form of vegetation does not encroach within 150m of the building under

consideration, its contribution to the design actions need not be considered except

for some buildings of importance level 4 where protection from ember attack and

associated secondary fires may be considered beyond 150m of the vegetation if it

is impractical to evac