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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.

The Fire Safety Verification Method (FSVM) Handbook assists in
understanding the FSVM introduced into the National Construction Code
(NCC) in the 2019 edition. 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.

The FSVM must only to be used by a professional engineer or other
appropriately qualified person recognised by the appropriate authority as
having qualifications and/or experience in the discipline of fire safety
engineering. Users should amongst other things be;

o proficient in the use of fire engineering modelling methods; and
o familiar with fire testing and

° validation of computational data.

Some critical inputs and other information have been provided in referenced
appendices to facilitate the use of the FSVM in a consistent manner. These
appendices are published separately on the ABCB website (abcb.gov.au) to
facilitate regular updates and additions without requiring an update to this
Handbook and/or the NCC. This facilitates the evolution of the FSVM in
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response to emerging issues and maximises opportunities for the wider

adoption of innovative approaches.

The NCC is a performance-based code containing Performance Requirements
for the construction of buildings. 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.

The FSVM is not mandatory and is just one of many means of demonstrating
compliance and may not be suitable as a means of demonstration of

compliance in some situations.

The key to the performance-based NCC is that there is no obligation to adopt
any particular material, component, design factor, or construction method and
a choice of assessment methods is available (of which the FSVM is one). This
provides for a choice of compliance pathways. The Performance
Requirements can be met using either a Performance Solution or using a
Deemed-to-Satisfy (DTS) Solution or a combination of both. For more

information please visit the ABCB website (abcb.gov.au).

Other Performance Requirements not covered by the FSVM may need to be
considered in order to comply with NCC Volume One A.2.2(3) and A2.4(3). It
is necessary to understand the interrelationships between other requirements
and the requirements relevant within the FSVM to ensure no design conflicts

arise.
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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 National Construction Code (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.

This document was developed to provide guidance to practitioners seeking to
demonstrate compliance with the fire safety Performance Requirements of NCC
Volume One using the Fire Safety Verification Method (FSVM).

1.1 Scope

The Handbook is structured to first provide the reader with a basic understanding of
the FSVM. It then goes on to provide detailed information on the FSVM.

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.

This Handbook has been developed to assist competent practitioners verify
compliance with the NCC using the FSVM included in Schedule 7 of the NCC 20191
Background information relating to the FSVM and some other matters that need to be
considered when deriving a fire safety design (strategy) for a building is provided to

help practitioners:

o determine if the FSVM is the most appropriate assessment method for a
Performance Solution relating to fire safety on a particular building; and

o highlight that there are other criteria that need to be considered when
developing a fire safety design / strategy.
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The handbook provides general guidance on the processes to be followed when
using the FSVM with more detailed technical guidance being provided in appendices
and other referenced documents. This approach may also inform stakeholders that
may participate in the development of a performance-based design brief (PBDB) at
least in respect of the process followed which is based on internationally recognised
principles of stakeholder engagement and agreement about performance

benchmarks.

The document has been written to complement the FSVM and NCC 2019. Its

application to other editions of the NCC needs to be confirmed by the document user.

This Handbook is not a comprehensive guide to fire safety. Reference should be
made to appropriate technical documentation such as the International Fire
Engineering Guidelines (IFEG)®! or ISO 23932-1:2018 Fire safety engineering —

General Principles!®! and related standards for more detailed information.

Further reading on this topic can be found with the references.
1.2 Design and approval of Performance Solutions

The design and approval processes for fire safety solutions is expected to be similar
to that adopted for demonstrating compliance through other NCC Performance
Solutions including registration of practitioners. Since the design approval process for
Performance Solutions varies between the responsible State and Territory
governments it is likely to also be the case with FSVM and requirements should be
checked for the relevant jurisdiction.

Notwithstanding the quantified input and acceptance criteria, other qualitative
aspects of the FSVM, 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.
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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 and symbols 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. References, a bibliography and further reading

are also provided.

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

below:

NCC extracts

Examples

Alerts

Reminders
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2 Introduction

The Handbook 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.

This Handbook has been developed to assist practitioners verify compliance with the
NCC using the FSVM included in Schedule 7 of Volume One of the NCC 2019

The FSVM defines a verification process for fire safety Performance Solutions. To
ensure that the level of safety required by the NCC is achieved and that the impact of
the introduction of the verification method would be policy neutral, the FSVM was
based on combination of the following existing NCC Governing Requirements to
define a compliance pathway;

NCC Volume One A2.2 Performance Solution

(1) A Performance Solution is achieved by demonstrating—

(@) compliance with all relevant Performance Requirements; or

(b) the solution is at least equivalent to the Deemed-to-Satisfy Provisions.

(2) A Performance Solution must be shown to comply with the relevant
Performance Requirements through one or a combination of the following
Assessment Methods:

(a) Evidence of suitability in accordance with Part A5 that shows the use of a
material, product, plumbing and drainage product, form of construction or
design meets the relevant Performance Requirements.

(b) A Verification Method including the following:

(i) The Verification Methods provided in the NCC.
(i) Other Verification Methods, accepted by the appropriate authority that
show compliance with the relevant Performance Requirements.

(c) Expert Judgement.

(d) Comparison with the Deemed-to-Satisfy Provisions.
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Where a Performance Requirement is satisfied entirely by a Performance

Solution, in order to comply with (1) the following method must be used to

determine the Performance Requirement or Performance Requirements

relevant to the Performance Solution:

(a) Identify the relevant Performance Requirements from the Section or Part
to which the Performance Solution applies.

(b) Identify Performance Requirements from other Sections or Parts that are
relevant to any aspects of the Performance Solution proposed or that are

affected by the application of the Performance Solution.

NCC Volume One A2.4 A combination of solutions

(1)

(2)

3)

Performance Requirements may be satisfied by using a combination of

Performance Solutions and Deemed-to-Satisfy Solutions.

When using a combination of solutions, compliance can be shown through the

following, as appropriate:

(a) A2.2 for assessment against the relevant Performance Requirements.

(b) AZ2.3 for assessment against the relevant Deemed-to-Satisfy Provisions.

Where a Performance Requirement is satisfied by a Performance Solution in

combination with a Deemed-to-Satisfy Solution, in order to comply with (1), the

following method must be used to determine the Performance Requirement or

Performance Requirements relevant to the Performance Solution:

(a) Identify the relevant Deemed-to-Satisfy Provisions of each Section or Part
that are to be the subject of the Performance Solution.

(b) Identify the Performance Requirements from the same Sections or Parts
that are relevant to the identified Deemed-to-Satisfy Provisions.

(c) Identify Performance Requirements from other Sections or Parts that are
relevant to any aspects of the Performance Solution proposed or that are
affected by the application of the Deemed-to-Satisfy Provisions that are

the subject of the Performance Solution.
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NCC Volume One A5.2 Evidence of suitability — Volumes One and Two

(1) Subject to A5.4, A5.5 and A5.6, evidence to support that the use of a material,
product, form of construction or design meets a Performance Requirement, or a
Deemed-to-Satisfy Provision may be in the form of any one, or any combination
of the following: ...

(e) A certificate or report from a professional engineer or other appropriately
qualified person that—
(i) certifies that a material, product, form of construction or design fulfils
specific requirements of the BCA; and
(i) sets out the basis on which it is given and the extent to which relevant
standards, specifications, rules, codes of practice or other
publications have been relied upon to demonstrate its fulfils specific

requirements of the BCA. ...

The equivalence to the Deemed-to-Satisfy Provisions provides a quantifiable
benchmark against which compliance of a Performance Solution can be verified
which is consistent with current NCC fire safety levels.

The FSVM must only be used by a professional engineer or other appropriately
qualified person recognised by the appropriate authority as having qualifications
and/or experience in the discipline of fire safety engineering. Users should amongst
other things be;

o proficient in the use of fire engineering modelling methods; and

o familiar with fire testing and validation of computational data.

This is consistent with NCC Clause A5.2(1)(e) which requires a report from a

professional engineer or other appropriately qualified person.

Reminder

Some jurisdictions have introduced regulations with specific requirements for the
registration of fire safety engineers (FSE) which apply in that jurisdiction. There is
also a National Engineers Register (NER) with Special Area of Practice — Fire Safety
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Engineering administered by Engineers Australia and the National Fire Engineers

Register (NFER) administered by the Institution of Fire Engineers Australia (in the

area of practice of fire engineering) which is recognised within some jurisdictions as

evidence that a professional engineer is suitably qualified and experienced with the

relevant competency in the field of fire safety engineering.

These requirements are provided to ensure that the verification method is used by

appropriately qualified practitioners.

The FSVM specifies a minimum of twelve design scenarios for consideration in order

to determine if a building incorporating Performance Solutions satisfies the relevant

Performance Requirements. Each design scenario is considered in one or more

locations to compare the proposed solution against a reference building complying

fully with the NCC DTS requirements. The scenarios are summarised in Table 2.1.

Table 2.1 Overview of fire scenarios

Design scenario

Design scenario description

BE Fire bloqks A fire blocks an evacuation route
evacuation route
Fire in a normally
unoccupied room A fire starts in a normally unoccupied room and can
UT threatens potentially endanger a large number of occupants in
occupants of other  another room
rooms
. . A fire starts in a concealed space that can facilitate fire
Fire starts in .
CS spread and potentially endanger a large number of
concealed space .
people in a room
SF  Smouldering fire A fire is smouldering in close proximity to a sleeping
area
Horizontal fire A fully developed fire in a building exposes the external
HS walls of a neighbouring building (or potential building)
spread .
and vice versa
Vertical fire spread
VS involving cladding A fire source exposes a wall and leads to significant
or arrangement of  vertical fire spread
openings in walls
.F Ire s_pregd Interior surfaces are exposed to a growing fire that
IS  involving internal

finishes

potentially endangers occupants

abcb.gov.au
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Ref Design scenario Design scenario description

El Fire brigade Facilitate fire brigade intervention to the degree
intervention necessary

UE Unexpected A building must not unexpectedly collapse during a fire
catastrophic failure  event

CF Challenging fire Worst credible fire in an occupied space

The requirements of the NCC should be satisfied if

RC  Robustness check failure of a critical part of the fire safety systems

Structural stability
SS and other
properties

Building does not present risk to other properties in a
fire event. Consider risk of structural failure

This approach of prescribing design scenarios has been included in the FSVM to
reduce the risk of critical design scenarios not being identified when determining
compliance of a Performance Solution with the Performance Requirements. Similar
approaches have been adopted in New Zealand through C/VM2[?! and the US
through NFPA50008!. For further information on C/VM2 please refer to the New
Zealand Ministry of Business, Innovation and Employment website (mbie.govt.nz).

ISO 16733-1 2015 also describes the approach of identifying a list of prescribed
scenarios relevant to the particular built environment that may be listed in a national
code or standard with the regulator requiring that they be considered as a minimum
as one of several approaches to identify design fire scenarios.

The FSVM in conjunction with this Handbook and associated data sheets is intended
to facilitate improvements in the standards of analysis undertaken and improve
consistency, increasing confidence in the fire safety engineering process and as a
consequence increasing the use of performance-based approaches.

The data sheets are provided on the ABCB website (abcb.gov.au) separately to allow

for ongoing development / amendment in response to feedback from users.
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3 Organisation and interpretation

3.1 Relationship to the FSVM and NCC

This Handbook complements the FSVM within Volume One of the NCC and each is
to be used in conjunction with the other. Using the FSVM without the Handbook may
not result in a design which meets the fire safety Performance Requirements of the
NCC.

The FSVM sets out specific design scenarios that must be considered to
demonstrate that the fire safety aspects of a Performance Solution comply with the
relevant fire safety Performance Requirements provided in NCC Volume One and
also requires that the fire safety aspects of the Performance Solution be at least

equivalent to the Deemed-to-Satisfy Provisions.
3.2 Organisation of Handbook

Chapter 1 provides background information relevant to the FSVM and Handbook.
Chapter 2 provides introductory information relevant to the FSVM and Handbook.
Chapter 3, this chapter:

. describes the structure of this Handbook, and
o provides an overview of the process to be followed when using the FSVM.

Chapter 4 describes the Australian building regulatory system relevant to the
development of Performance Solutions to provide a context for the FSVM.

Chapter 5 provides general background on the development of a fire safety strategy
for a building showing how the FSVM is a critical part of the process but also the
importance of considering broader objectives to ensure an effective, comprehensive
and reliable strategy is developed.

Chapters 6 through 11 describe the performance-based design brief (PBDB) process

and Chapters 12 and 13 describe the performance-based design risk Assessment
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process as they relate to the FSVM including matters such as the derivation of a
reference building and derivation of reference scenarios from the design scenarios.
These processes are critical to the successful application of the FSVM. Figure 3.1
provides a flow chart of the FSVM process with relevant chapters identified to assist

the reader to navigate this document.

Some critical inputs and other information have been provided in referenced
appendices to facilitate the use of the FSVM in a consistent manner. These
appendices are published separately ABCB website (abcb.gov.au) to enable regular
updates and additions without requiring an update to this Handbook and / or the
NCC. This facilitates the evolution of the FSVM in response to emerging issues and

maximises opportunities for the adoption of innovative approaches.
3.3 FSVM Process

Figure 3.1 shows the process to be followed when using the FSVM and this
Handbook.

The FSVM requires consideration of prescribed design scenarios and guidance is
provided in this Handbook relating to the following matters to facilitate the
development and verification of Performance Solutions that are consistent with the

fire safety levels expected by the NCC:

o derivation of fire safety strategies;

o the FSVM process including consultation with stakeholders and documentation;
o selection of appropriate reference buildings (DTS compliant buildings);

° selection of appropriate methods of analysis and input data; and

o comparison of risks posed by the Performance Solutions (in terms of both
frequency and consequence).
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Figure 3.1 FSVM process flow chart
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4 Building Regulation in Australia and the NCC

41 Overview of NCC 2019

This Handbook and the FSVM document are one means of demonstrating a
Performance Solution complies with the fire safety Performance Requirements of
NCC Volume One and buildings within its scope.

The NCC is drafted in a performance-based format allowing flexibility to develop a
Performance Solution based on existing or new innovative building systems and
designs, or the use of the prescriptive DTS Provisions to develop a DTS Solution
generally with a simpler assessment process. A combination of a Performance
Solution and a DTS Solution can also be adopted. A significant advantage of the
performance-based NCC is that there is no obligation to adopt any particular
material, component, design factor or construction method provided the Performance
Requirements are satisfied.

The NCC is given legal effect by the relevant legislation in each State and Territory.
This legislation prescribes or “calls up” the NCC to fulfil the main technical
requirements which have to be satisfied when undertaking building work including fire

safety measures.

The NCC should be read in conjunction with the legislation under which it is enacted.
Any queries on such matters should be referred to the State or Territory authority

responsible for building matters.
4.2 The NCC compliance structure

The NCC is a performance-based code built around a hierarchy of guidance and
code compliance levels, with the Performance Requirements being the minimum
level that buildings, building elements, and plumbing and drainage systems must

meet and compliance with the Performance Requirements is mandatory.
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Figure 4.1 depicts the compliance structure showing that the Performance
Requirements can be met using a Performance Solution, a Deemed-to-Satisfy (DTS)

Solution or a combination of both.

Figure 4.1 NCC compliance structure

COMPLIANCE PERFORMANCE REQUIREMENTS
LEVEL

DEEMED-TO-SATISFY
SOLUTIONS SOLUTION SOLUTION

COMPLIANCE PERFORMANCE

and/or

The Performance Requirements are also supported by Governing Requirements,
which cover other aspects of applying the NCC including its interpretation, reference
documents, the acceptance of design and construction (including related evidence of
suitability / documentation) and the classification of buildings within the NCC.

A Performance Solution is unique for each individual situation. These solutions are
often flexible in achieving the outcomes and encouraging innovative design and
technology use. A Performance Solution directly addresses the Performance
Requirements by using one or more of the Assessment Methods available in the
NCC.

A DTS Solution follows a set recipe of what, when and how to do something. It uses
the DTS Solutions from the NCC, which include materials, components, design
factors, and construction methods that, if used, are deemed to meet the Performance

Requirements.

4.3 Performance Requirements and benchmarking against the

DTS requirements

The Performance Requirements specify the minimum level of performance which

must be met for all relevant building materials, components, design factors, and
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construction methods. They are the only parts of the code with which compliance is
mandatory and are expressed as a mix of quantitative and qualitative terms
depending, amongst other things, on the availability of appropriate quantification and
associated Verification Methods. Most of the fire safety related Performance
Requirements are currently expressed in qualitative terms. To assist in interpreting
the Performance Requirements of NCC Volume One, the ABCB also publishes a
non-mandatory Guide to Volume Onel” which includes the relevant NCC Objectives
and Functional Statements but these are also expressed in qualitative terms.

Unquantified (qualitative) Performance Requirements have been recognised as a
limitation within performance-based codes and a barrier to the increased use of
Performance Solutions. The ABCB has been tasked with quantifying all of the NCC’s
Performance Requirements and/or developing quantified Verification Methods to
improve productivity and building outcomes. There are a number of qualitative
Performance Requirements concerning fire safety and therefore the ABCB has
developed the FSVM.

The initial BCA 1988 stated that its “basic objective is to ensure that acceptable

standards of structural sufficiency, fire safety, health and amenity, are maintained for
the benefit of the community now and in the future. The requirements included in this
Code are intended to extend no further than is necessary in the public interest, to be

cost effective, not needlessly onerous in their application, and easily understood”.

Over the 30-year period since the publication of the first BCA in 1988, the DTS
Provisions have been continuously improved with most of the technical changes
undergoing extensive consultation through the Australian Uniform Building
Regulations Coordinating Council (AUBRCC), the ABCB, Standards Australia or
other standards writing body public comment or equivalent processes, often
supported by detailed fire safety analyses and cost benefit analyses where
appropriate reflecting best practice regulation. A typical example from the early
1990s was described by Beck!®l,

The development of the Performance Requirements in the original performance-
based version of the BCA®! were developed with the intention of being consistent

with the existing DTS content.
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Further details of the history behind the development of the BCA and NCC are
provided in Appendix D.

A reasonable basis, in the absence of quantification of the NCC fire safety
Performance Requirements, in most instances is to presume that the quantified
acceptance criteria that reflect community expectations can be derived by
comparison with the current NCC DTS Provisions. This benchmark was therefore
adopted for the FSVM, noting the need to consider the validity of this approach in

each instance.
4.4 Assessment Methods

The NCC identifies four broad categories of assessment methods that can be used
individually or in combination to determine compliance with the Performance

Requirements as appropriate in Clause A2.2(2) which is reproduced below:

NCC Volume One A2.2 Performance Solution

(1) A Performance Solution is achieved by demonstrating—

(a) compliance with all relevant Performance Requirements; or

(b) the solution is at least equivalent to the Deemed-to-Satisfy Provisions.

(2) A Performance Solution must be shown to comply with the relevant
Performance Requirements through one or a combination of the following
Assessment Methods:

(a) Evidence of suitability in accordance with Part A5 that shows the use of a
material, product, plumbing and drainage product, form of construction or
design meets the relevant Performance Requirements.

(b) A Verification Method including the following:

(i) The Verification Methods provided in the NCC.
(i) Other Verification Methods, accepted by the appropriate authority that
show compliance with the relevant Performance Requirements.

(c) Expert Judgement.

(d) Comparison with the Deemed-to-Satisfy Provisions.

(83) Where a Performance Requirement is satisfied entirely by a Performance

Solution, in order to comply with (1) the following method must be used to
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determine the Performance Requirement or Performance Requirements

relevant to the Performance Solution:

(a) Identify the relevant Performance Requirements from the Section or Part
to which the Performance Solution applies.

(b) Identify Performance Requirements from other Sections or Parts that are
relevant to any aspects of the Performance Solution proposed or that are

affected by the application of the Performance Solution.

Comparison with the DTS Provisions has been an acceptable assessment method
for Performance Solutions (known as Alternative Solutions in early editions of the
BCA) since the release of the first performance BCA in 1996, therefore, the FSVM is
consistent with permitted assessment methods in earlier editions of the NCC and
BCA.

Clause A5.2 of the NCC provides a broad range of options for providing evidence to
demonstrate that the use of a material or product, form of construction or design
meets a Performance Requirement or a DTS Provision. These are presented in the

extract from the NCC reproduced below.

Alert

This Handbook has been prepared to support the use of the FSVM and most of the
content is therefore focussed on that assessment method. However, it should be
noted that for some applications, other Assessment Methods or combinations of
Assessment Methods would be more appropriate. Refer 6.5 for further discussion on

the selection of Assessment Methods.

The FSVM requires a comparison with a reference building that is DTS compliant
and all variations from the DTS Provisions that fall within the scope of the FSVM and
/ or impact on the Performance Requirements addressed by the FSVM are required
to be identified and considered in an assessment using the FSVM. It therefore
follows that the FSVM is suited to, and appropriate for, assessing building solutions
that contain a combination of Performance Solutions and Deemed-to-Satisfy

Solutions relating to fire safety.
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A5.2 Evidence of suitability — Volume One and Two

(1)

Subject to A5.4, A5.5 and A5.6, evidence to support that the use of a material,

product, form of construction or design meets a Performance Requirement or a

Deemed-to-Satisfy Provision may be in the form of any one, or any combination

of the following:

(@) A current CodeMark Australia or CodeMark Certificate of Conformity.

(b) A current Certificate of Accreditation.

(c) A current certificate, other than a certificate described in (a) and (b),
issued by a certification body stating that the properties and performance
of a material, product, form of construction or design fulfil specific
requirements of the BCA.

(d) Areport issued by an Accredited Testing Laboratory that—

(i) demonstrates that a material, product or form of construction fulfils
specific requirements of the BCA; and

(ii) sets out the tests the material, product or form of construction has
been subjected to and the results of those tests and any other
relevant information that has been relied upon to demonstrate it fulfils

specific requirements of the BCA.

(e) A certificate or report from a professional engineer or other appropriately
qualified person that—
(i) certifies that a material, product, form of construction or design fulfils
specific requirements of the BCA; and
(i) sets out the basis on which it is given and the extent to which relevant
standards, specifications, rules, codes of practice or other
publications have been relied upon to demonstrate it fulfils specific
requirements of the BCA.
(f)  Another form of documentary evidence, such as but not limited to a
Product Technical Statement, that—
(i) demonstrates that a material, product, form of construction or design

fulfils specific requirements of the BCA; and

abcb.gov.au Page 17



Handbook: Fire Safety Verification Method

(i) sets out the basis on which it is given and the extent to which relevant
standards, specifications, rules, codes of practice or other
publications have been relied upon to demonstrate it fulfils specific
requirements of the BCA.

(2) Evidence to support that a calculation method complies with an ABCB protocol
may be in the form of any one, or any combination of the following:
(a) A certificate from a professional engineer or other appropriately qualified
person that—

(i) certifies that the calculation method complies with a relevant ABCB
protocol; and

(i) sets out the basis on which it is given and the extent to which relevant
standards, specifications, rules, codes of practice and other
publications have been relied upon.

(b)  Another form of documentary evidence that correctly describes how the

calculation method complies with a relevant ABCB protocol.

The FSVM method adopts a holistic approach, in that an assessment undertaken
using the FSVM considers all variations from a fully compliant DTS reference building
that impact on the Performance Requirements falling within the scope of the FSVM.
This includes features of the building design that may have already been the subject
of a separate performance assessment including building systems that may hold
current Certificates of Accreditation or Certificates of Conformity which vary from the
DTS Provisions of the NCC.

This prevents a number of Performance Solutions addressing specific features of a
building being used as evidence of suitability without consideration of potential

interactions that could have a negative impact on fire safety within a building.

Any product or system that has previously been assessed as a Performance Solution
can be included in a building if the FSVM is adopted, only if the combination of all
variations from the NCC DTS Provisions are included in the NCC FSVM assessment
(including those that may have already been the subject of a separate performance

assessment, hold current Certificates of Accreditation or Certificates of Conformity).
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This approach represents good engineering practice if other assessment methods

are adopted, but it is implicitly required by the FSVM.
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5 Development of a fire safety strategy

5.1 Design process

The design process for most building projects is iterative. Typically the design
progresses from an initial feasibility study, through the schematic design and design
development stages to design documentation. At this stage, an assessment of the
design against the NCC Performance Requirements, using one or more assessment
options, should be completed and submitted with the design documentation for
regulatory approval. There are significant advantages in having a fire safety engineer
(FSE) involved throughout all the above stages to capture the maximum benefit from
a Performance Solution by allowing synergies to be exploited and practical cost-

effective fire safety strategies to be developed.

The design process normally commences with defining the relevant objectives
(compliance with the NCC and other non NCC objectives as appropriate), and then
developing the fire safety strategy for the building taking into account the manner in

which it is to be analysed using sound fire safety engineering practice.

At a fundamental level, the proper practice of fire safety engineering has a logical
sequence that links each of the following:

o fire safety objectives;

o NCC Performance Requirements;

o building design/functionality concept;

o fire safety strategy;

o strategy for protection of other property;

o fire-fighting strategy;

° hazard ID and fire scenario development;
o detailed analysis;

o determination of compliance and further modifications to the strategy if
necessary.

These are the fundamental elements only. There may be other important elements

not listed here which must be considered.
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The FSVM focusses on demonstration of compliance with the fire safety related
requirements of the NCC (i.e. demonstration that the Performance Requirements
have been satisfied). The FSVM also details the minimum fire safety related design
scenarios to be analysed for a building and relates them to the fire safety related

Performance Requirements for the building’s proposed Performance Solution.

Only a minimum amount of design methodology is included in the FSVM. The
intention is to set up a framework for fire safety design and not to prescribe a detailed
design process which could unnecessarily discourage innovative approaches based
of sound engineering principles. It is up to the FSE in conjunction with the relevant
PBDB stakeholders to determine the best methodology to use for their building. The
acceptance of the proposed methodology forms part of the PBDB process. For
example: selecting which modelling approach is appropriate for determining the time
to untenable conditions in various enclosures (e.g. hand calculations, zone models or
CFD models).The following sections identify some matters that should be considered
when developing a fire safety strategy in addition to compliance with NCC
Performance Requirements to highlight the importance of adopting holistic

approaches to derive cost-effective and practical solutions.

More detailed guidance in relation to development of strategies to achieve broader
fire safety objectives are provided in various guides and standards including IFEG
20050 and 1ISO 239321161,

The focus of this handbook is demonstrating compliance with the NCC Performance
Requirements using the FSVM and the majority of the content relates to this process.
Holistic approaches should be adopted during the development of a fire safety
strategy to consider other legislative design constraints and client and end user
objectives to derive cost-effective and practical solutions. Some general guidance for
developing fire safety strategies to achieve objectives other than NCC compliance
through the FSVM is provided in this chapter.
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5.2 Client and end user objectives

Clients and end user objectives need to be identified and addressed and early
consultation will enable a fire safety strategy to be developed that is compatible with
these objectives in addition to identifying characteristics of the end users that may
impact on NCC fire safety objectives.

5.3 Individual and societal risk

The NCC Performance Requirements and DTS Provisions have evolved over time in
response to, amongst other things, loss of life, and tend to mirror community values
and risk appetite in terms of individual and societal risk associated with specific

hazards.

In the context of this Handbook, individual risk is interpreted as the frequency at
which an individual may be expected to sustain a given level of harm as a result of a
fire in the subject building.

The term ‘societal risk’ is often used when discussing risks from hazards that can
simultaneously (or nearly so) impact large numbers of people. It is the relationship
between frequency and the number of people suffering from a specified level of harm
in a given population from the realisation of specified hazards. In the context of this
Handbook, the “given population” is generally the population of the subject building
(and adjacent buildings and surrounding land use where appropriate) unless
otherwise noted and the specified hazard is a fire within or involving the subject

building (and adjacent buildings and surrounding land use where appropriate).

When developing a fire safety strategy, it is necessary to consider both individual and
societal risks and ensure that the proposed design adequately addresses individual
and societal risks such that the fire safety level for the proposed Performance
Solution is at least equivalent to that in a reference building that complies with the
DTS NCC requirements.
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5.4 Building life cycle

A typical building life cycle is shown in Figure 5.1. Design and approval decisions
may impact significantly on building performance throughout the life of a building
irrespective of the assessment method(s) used to demonstrate compliance with the
NCC.

For example, it may be determined that a specific fire safety feature needs to be
incorporated into a building. In this situation the following matters require

consideration:

o How the feature will achieve its design objectives?
o How the feature can be constructed safely?
o How the feature will be commissioned, and its performance verified?

o Will the feature present a hazard during occupation of a building and if so what
mitigation measures are required?

o What is the design life and how will the feature be maintained / replaced safely?

o What measures are necessary to ensure the feature does not present a hazard
during renovation / modification or demolition?

Whilst some of these matters could be construed as lying outside the scope of the
NCC, they are important considerations for the design team since various State and
Territory Acts and Regulations, Workplace Health and Safety (WHS) and / or Fair-

Trading Legislation may apply as well as a general duty of care.

The reliability of health and safety features is an important consideration which
highlights the need for designers and regulatory authorities to consider matters such
as commissioning / verification of compliance with the design and specification of
maintenance procedures. Often this can be achieved by specification of appropriate

Australian Standards or other technical specifications.

abcb.gov.au Page 23



Handbook: Fire Safety Verification Method

Figure 5.1 Building life cycle
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5.5 Other applicable Acts, Regulations and design

responsibilities

The NCC does not regulate matters such as the roles and responsibilities of building
practitioners and maintenance of fire safety measures which fall under the jurisdiction
of the States and Territories.

State and Territory building legislation is not consistent in relation to these matters

with significant variations with respect to:

o registration of practitioners,
o mandatory requirements for inspections during construction, and

o requirements for maintenance of fire safety measures

The design solution and approval documentation will need to address these matters.
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In addition to the relevant building legislation, WHS legislation is also applicable

which requires safe design principles to be applied.

A Code of Practice on the safe design of structures has been published by Safe
Work Australial'® which provides guidance to persons conducting a business or
undertaking, that designs structures that will be used, or could reasonably be
expected to be used, as a workplace. It is prudent to apply these requirements
generally to most building classes since they represent a workplace for people
undertaking building work, maintenance and inspections at various times during the

building life.
The Code of Practice defines safe design as;

“the integration of control measures early in the design process to eliminate or,
if this is not reasonably practicable, minimise risks to health and safety

throughout the life of the structure being designed”

It indicates that safe design begins at the start of the design process when making
decisions about:

° the design and its intended purpose
o materials to be used

° possible methods of construction, maintenance, operation, demolition or
dismantling and disposal

o what legislation, codes of practice and standards need to be considered and
complied with.

The Code of Practice also provides clear guidance on who has health and safety
duties in relation to the design of structures and lists the following practitioners:

o architects, building designers, engineers, building surveyors, interior designers,
landscape architects, town planners and all other design practitioners
contributing to, or having overall responsibility for, any part of the design

o building service designers, engineering firms or other designing services that
are part of the structure such as ventilation, electrical systems and permanent
fire extinguisher installations
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o contractors carrying out design work as part of their contribution to a project (for
example, an engineering contractor providing design, procurement and
construction management services)

o temporary works engineers, including those designing formwork, falsework,
scaffolding and sheet piling

o persons who specify how structural alteration, demolition or dismantling work is
to be carried out

o In addition, WHS legislation places the primary responsibility for safety during
the construction phase on the builder.

From the above it is clear that the design team in conjunction with owners / operators
and the builder have a responsibility to document designs, specify and implement
procedures that will minimise risks to health and safety throughout the life of the
structure being designed.

A key element of safe design is consultation to identify risks, practical mitigation
measures and to assign responsibilities to individuals / organisations for ensuring the

mitigation measures are satisfactorily implemented.

This approach should be undertaken whichever NCC compliance pathway is

adopted.

Some matters specific to health and safety are summarised below, but this list is not

comprehensive.

o The NCC and associated referenced documents represent nationally
recognised standards for health and safety for new building works.

o The NCC'’s treatment of safety precautions during construction is very limited.
Additional precautions are required to address WHS requirements during
construction.

. Detailed design of features to optimise reliability and facilitate safe installation,
maintenance and inspection where practicable.

o Document procedures and allocate responsibilities for determining evidence of
suitability for all health and safety measures.

o Document procedures and allocate responsibilities for the verification and
commissioning of all health and safety measures.

o Provide details of health and safety measures within the building, evidence of
suitability, commissioning results and requirements for maintenance and
inspection to the owner as part of the building manual (Note: Some State and
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Territory legislation contains minimum requirements for inspection of fire safety
measures).

o The building manual should also provide information on how to avoid
compromising fire safety through the life of a building (e.g. preventing
disconnection of smoke detectors or damage to fire resistant construction).

Some health and safety measures will be impacted by other legislation that may be
synergistic with the NCC requirements or potentially in conflict. These matters should

be resolved as early in the design process as practicable.

5.6 Strategy development for NCC compliance

5.6.1 Objectives and Performance Requirements

The broad objectives of the NCC'’s fire safety requirements can be consolidated and

expressed simply as:

o life safety of occupants
o protection of other property
o facilities for firefighting (facilitating firefighter activities)

o fire safety during construction.
It is important to note that:

Protection of the property or contents of the subject building is only addressed to a
limited extent for some NCC building classes, however, protection of adjacent
property is addressed more comprehensively by Performance Requirements relating
to fire spread between buildings and considerations of disproportionate collapse.
Where appropriate, consideration should also be given to the surrounding land use

when assessing societal risk.

Treatment of fire safety during construction is limited and must be addressed in detail

by the builder under WHS legislation.

These consolidated objectives of the NCC are expanded in more detail through the

specific Objectives and Functional Statements given in the NCC and explained
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further in the Guide to the NCC Volume One, but all are guidance only, as only the

Performance Requirements of the NCC are the legislated compliance requirements.

5.6.2 Strategy for life safety

When developing a fire safety strategy to address the relevant NCC Performance
Requirements relating to life safety, stakeholders should be cognisant that it is
impractical to totally remove the risk posed by fire because as this target is
approached the fire safety strategy will tend to conflict with the function and use of
the building. Since the relevant Performance Requirements do not generally
prescribe quantified criteria, the FSVM adopts an equivalency approach using the

DTS Provisions to in effect define tolerable risk levels (community expectations).

The FSVM requires that the fire safety strategy pay close attention to the evacuation
strategy to be used and the management regimes necessary to achieve the required
outcomes and that the strategy is documented in the PBDB.

This is expected to;

o reduce the risk of inadvertent non-compliance with the fire safety strategy,

o provide advice on ensuring the expected reliability of fire protection systems is
achieved throughout the building life,

o ensure the intended evacuation strategy for all occupants (including provision
for people with disabilities) is documented and subsequently incorporated in the
buildings fire safety management regime

5.6.3 Strategy for protection of other property

Protection of other property by limiting the risk of fire spread between buildings is

commonly achieved by one or a combination of the following

° separation distances

o material controls to limit combustibility
° protection of openings

o use of fire-resistant construction and

o limiting the number size and configuration of openings.
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The FSVM permits the use of two existing Verification Methods; CV1 and CV2; for
demonstrating compliance with the Performance Requirement CP2(a)(iii) by setting a

maximum acceptable level of radiant heat flux.

The difference between the two Verification Methods is that CV1 provides a means of
demonstrating compliance to avoid the spread of fire between buildings on adjoining
allotments; and CV2 provides a means of demonstrating compliance with CP2 to

avoid the spread of fire between buildings on the same allotment.

The risk to other property from collapse of a structure is addressed by a combination

of Performance Requirement CP1 and Section B of NCC Volume One.

5.6.4 Firefighter strategy

A key part of any fire safety strategy for a building is the development of a plan by
which a fire brigade will;

. be notified of a fire incident and its location
o gain access to the site

o be given the correct fire incident location and communication facilities upon
arrival

o be provided with documentation on the fire safety strategy to obtain a clear
understanding of the strategy and form of attack for rescue and firefighting
necessary

o be provided with an appropriate set up area and facilities for fire-fighting and
search and rescue.

This rescue and fire-fighting strategy must be developed with the appropriate fire
authority using the Fire Brigade Intervention Model (FBIM) as appropriate. The
interactions of other parts of a fire safety strategy with the Fire Brigade Intervention

are shown in Figure 5.2.
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Figure 5.2 Stylised event tree derived from fire safety concepts tree manage fire branch
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Application of the entire FBIM in every situation may not be necessary. Where minor
or very specific deviations from DTS Provisions are proposed, the FBIM may only be

required to be analysed until that aspect has been investigated and proven.

Firefighters are equipped with protective equipment and a personal breathing
apparatus which increases their resistance to heat and provides protection against
toxic gas exposure. The capacity of breathing apparatus should be taken into

account when considering fire brigade intervention.

Tenability for firefighters should be considered based upon the exposure limits in the
FBIM Manual which are summarised in Section 10.5.2 unless other criteria are

derived in the PBDB process and agreed with the relevant fire authority.
5.7 Fire safety strategy documentation

The development of the fire safety strategy is iterative and an integral part of the
PBDB process. Further details relating to the development of the fire safety strategy

are included in subsequent sections.
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At the end of the design stage the proposed fire safety strategy should be
documented with sufficient detail to commence the assessment against the

Performance Requirements and other nominated objectives.
The fire safety strategy should include the following;

o a summary of the fire safety objectives

o an overview of the proposed fire safety strategy outlining the philosophy and
approach that will be adopted to achieve the required level of performance

° detailed drawings suitable for submission to the appropriate authority with the
fire safety requirements from the FSVM highlighted to ensure that the drawings
capture all the performance-based design aspects and that they will be carried
through to installation, commissioning and through the remainder of the building
life cycle

o occupant characteristics that the design addresses
o building characteristics including means of egress
o details of the evacuation strategy

o physical fire safety measures including method of operation and expected
effectiveness (efficacy and reliability)

o fire safety management measures
o an implementation plan stating who is responsible for ensuring compliance

o required actions to ensure ongoing effectiveness of the fire safety strategy
through the life of the building.

Depending on the timing of the commencement of the assessment against the NCC
Performance Requirements and commissioning of the fire safety engineering, this
documentation may be developed over a period of time involving several meetings

with stakeholders or be made available at the start of the PBDB phase.

At completion it is good practice to consolidate the fire safety strategy into a draft fire
safety handbook for the facility with special attention being given to the fire safety
management issues such as maintenance of fire protection measures and

implementation and subsequent maintenance of the evacuation strategy.

A good example is the template for a fire safety handbook has been developed by

Department of Human Services Victorial''l.

abcb.gov.au Page 31



Handbook: Fire Safety Verification Method

6 Performance-based design brief (PBDB)
preliminaries

6.1 Overview of the PBDB

This section describes the PBDB process in the context of demonstrating compliance
with the NCC although for some projects other objectives may also be considered as

part of the PBDB process.

A PBDB is a documented process that (in the context of the FSVM) deriv