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Stages in the Evolution of Fire Engineering in 
Australia

1. Incremental Development mid 1800s to ≈ 1988

2. Major Regulatory Reform Period 1988-2002

3. Implementation and Progress in a Performance 
Based Regime 1996 – 2019

4. 2019 and Beyond
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1 Incremental Development 1800s to 1988 
Local and State-based Regulations 

• Initially varied between 
municipalities until UBRs 
released in 1945

• Essentially prescriptive BUT:
• Victorian UBRs included some 

significant concepts
– Power to Modify  Regulations
– Equivalence

• These Principles were 
incorporated in the 
Melbourne Building Act 1849 
prior to the UBR 
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Power to Modify Regulations - UBR 1946
(in effect a performance based approach)

“In the case of any particular building proposed to be 
constructed, if the owner or builder or architect thereof 
considers that with respect to that building any of the provisions 
of these Regulations are; 

inapplicable or, 

will needlessly affect with injury the course and operation of 
business, or 

will defeat the objects of such Regulations, and 

that by a modification of such provisions such objects will be 
attained either better or as effectually, he may lodge with the 
Surveyor an objection in writing and setting out the grounds of 
such objection, and such objection shall be considered and 
decided by the Surveyor and the referees as provided in the 
Fourteenth Schedule to the Local Government Act or the 
Melbourne Building By-laws Act 1916 as the case may be.”
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VIC BUILDING HEIGHT RESTRICTIONS 1945.

• Maximum Building Height.— equal to one and one-third 
times the width of the street to which the allotment has a 
frontage, provided that—

………………………………………….. 

the amount by which the width of any street exceeds 99 feet shall 
not be taken into account in computing the maximum building 
height; 

• Therefore maximum possible height was 99’ x 1.33 = 132’ 
(40m) 

• Predominantly based on amenity rather than fire safety

• There are some suggestions of a link to fire brigade access 
but external fire brigade access to 40m is questionable.
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Modification to Maximum Building Heights
• Height increased from prescribed 40m to 

approx. 80m 
• Modification justified primarily on the 

basis of a “Trade-off” between height and 
public amenity (increased public spaces at 
ground level)

• Fire safety addressed by thermal 
detection connected via radio to fire 
brigade, partial sprinkler protection i.e. 
above 40m 

• 0ptions for full sprinkler protection or 
protection above 30m height were 
considered

• No trade offs to passive systems although 
some were requested

ICI House 1958
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Comprehensive account provided in: Marfella - ICI house and the birth of discretionary 
tall building control in Melbourne (1945-1965 Provenance: Issue No 16, 2018)



State Regulation Progressively Updated
• Example Victorian Building 

Regulations 1983
• Improving consistency by 

incorporating content from 
Australian Model Uniform Code to 
varying extents

• Updating references to Australian 
Standards

• Eventually heading towards 
adoption of a national Building 
Code (BCA 1990)

• Power to modify regulations by 
referees system retained through 
Building Control Act 1981 
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VIC  BUILDING HEIGHT RESTRICTIONS 1983 -1990

14 . 1 No building shall exceed a height 
of 40m ……….
27. 9 (1) A sprinkler system shall be 
installed in every building more than 25 
m in height ………..
• Buildings Constructed or designed 

during this period or earlier,  with a 
height greater than 40m required a 
modification from the Building 
Referees Board. e.g. 140 William St, 
101 Collins St, 600 Bourke St

• Building referees developed “standard 
solution” which included lift or stair 
lobbies and requirements for fire 
isolated stairs EFT Consulting



140 William 
St. 1971

41 Stories
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Lobby Configurations



Suspicion of performance based approach 1988-89 
Review of the Referees System

• Initiated in response to complaints 
including:
– The validity of the issue of multiple 

determinations in relation to the same matter.
– Amendment of determinations.
– Administrative support to the Board.
– Pecuniary Interests of Board Members

• Demonstrates sensitivity when subjective 
decisions are needed with respect to 
safety

• Procedural improvements made and 
changes made in Building Act 1993 and 
subsequent Building Regulations.
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Other Jurisdictions
• Other States and Territories employed similar 

approaches with differences in the administrative  / legal 
processes etc.
– E.g. Land and Environment Court in NSW or technical panel 

to facilitate the development of Darling Harbour

• Building Surveyors also had significant discretionary 
powers with respect to existing buildings. (Melbourne 
City Council developed guidelines for the conversion of 
commercial properties to residential properties as part 
of the Post Code 3000 strategy). 

• Fire Engineering principles were also applied to major 
infrastructure projects and by large organisations as part 
of a risk management strategy 
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Seeds of Technical Developments
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Risk assessment modelling of fires in buildings commenced in 
Australia in late 1970s by Beck: 
Comparative approach considering 
(a) the expected risk-to-life, and
(b) the fire-cost expectation
Australian Research centres active in fire safety through 80s included:
• CEBS→ EBS → CSIRO
• Scientific Services Laboratories → CSIRO
• CSIRO Vic
• BHP Laboratories – Wellington Rd
• Universities – e.g. VUT and UTS
• Commercial labs:   AWTA, CSR

Fire Research, BHP fire testing → Warringtonfire
• Various research facilities supporting manufacturing capabilities 



2.Major Reform Period 1988-02
• Increased application of computers to engineering 

problems; Reflected in changes to PC performance;
– IBM AT 6-8MHz- 20MB Hard Disc.-late 80s

– Pentium 3 – 1 GHz, 80GB Hard Disc – 2000

• Regulatory (administrative functions)

• Regulatory (Technical Requirements)

• Technical Developments in Fire Engineering

• Education

• EA Society of Fire Safety 

• Registration of Fire Engineers and others 

• Fire Code Reform Centre
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National Regulatory Reform
• Interstate Standing Committee on Uniform 

Building Regulations (ISCUBR) formed 1965
– Australian Model Uniform Building Code (AMUBC), 

released in the early 1970’s based predominantly 
on NSW  regulations.

– Adopted to varying extents by State and Territories

• Australian Uniform Building Regulations Co-
ordinating Council (AUBRCC) formed in 1980 
– BCA 1988 (referenced in WA) 
– BCA 1990 (progressively referenced in all S&Ts 
– Draft Model Legislation – 1991 goal national 

consistency;
• Adopted to varying extents by S&Ts 
• Included Private building certification -

subsequently implemented by S&Ts 
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Building Code of Australia 
1990

• Consolidation and rationalisation of prescriptive 
requirements from S&T legislation 

• S & T prescriptive provisions had evolved in response to, 
amongst other things, loss of life,
– Tend to mirror community values and risk appetite in terms of 

individual and societal risk

– Most relevant to common forms of construction

– Less relevant to innovative solutions 

• During the preparation of the BCA 1988 & 1990 
improvements to historic provisions made and variations 
between S&Ts reduced.

• Appendices identify remaining S&T variations
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Warren Centre V1 1988-89

• Objectives: to define an appropriate 
philosophy and take a systematic approach to 
develop an engineering basis for fire safety 
design in multi-storey and other buildings.

• Aimed to provide a basis for the development 
of a new generation of regulations, codes and 
standards that would ensure the economical 
achievement of satisfactory levels of fire 
safety in buildings. 
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Warren Centre Main Outcomes

• Demonstrated a 'model' which gives a rational 
assessment of:
– the effectiveness of the various inter-relating fire safety and 

protection facilities,
– the cost of fire protection and losses resulting from a fire, and
– the risk to life safety from fire.

• Showed that a risk assessment approach was feasible. 
• Project developed a risk assessment 'model' which, with 

further refinement, could assist in:
– (a) developing more economical building regulations, and
– (b) comparing the cost -effectiveness of various combinations 

of fire safety measures for a particular building.
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Warren Centre Principal 
Recommendations

a) the current levels of fire safety in Australia should be 
maintained;

b) design for fire safety be treated as an engineering 
responsibility;

c) risk assessment models be used as a basis for identifying 
cost-effective combinations of fire-safety sub-systems;

d) designers to adopt appropriate fire safety engineering 
design techniques for the design of fire safety systems in 
buildings;

e) fire engineering design courses and training strategies be 
developed and implemented (up to and including post-
graduate level); and

f) a national strategy be developed for research, 
development, application and education relevant to fire 
safety engineering design.
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Building Regulatory Review Task Force
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• Commissioned in 1989 
• Reviewed Australian Building Regulations and 

Standards
• Recommended the Building Code of Australia (BCA) 

be revised to make its fire safety objectives explicit 
and to use provisions based on systematic fire-
safety analysis; and 

• a new fire-safety systems code be formulated to 
permit those objectives to be met by sound 
engineering design (DNBFSSC).



Draft National Building Fire 
Safety System Code 

(NBFSSC)1991
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• Provided flexible and technologically advanced risk-based 
procedures to achieve cost-effective building designs which 
conform to the fire safety levels implicit in the building 
regulations

• Draft endorsed by
– AUBRCC (now replaced by the ABCB), 
– Standards Australia, and 
– BRRTF and:

• Development as an Australian Standard to be referenced by the 
BCA to provide an alternative compliance route to the design of 
fire-safety sub-systems in buildings recommended (Fire 
Engineering Guidelines 1996 in lieu of an Australian Standard)



Special Features of Code 
Identified by Beck
• Not intended as a replacement for the 

prescriptive regulations of the BCA. 

• Will provide an alternative means of regulatory 
compliance.

• Concerned with the design, construction, 
commissioning and verification, operation and 
maintenance of buildings.

• Consideration of the 'through life' performance 
of the fire safety system of a building is required 

• Specific identification is required of the quality 
of building construction and of the extent of 
commission testing. EFT Consulting

(Performance-based fire safety 
Design Fire Safety Journal 1994)



Special Features of Code 
Identified by Beck -2

• Recognition that the risk level of a building is 
affected by many factors including the behaviour 
and attitude of occupants, and management 
operation and maintenance of the building

EFT Consulting

• A designer can utilise a specific combination of subsystems and 
components in the design of a building fire safety system, 
provided always that the risk level achieved by the chosen design 
is at least equal to the code-imputed ERL for the building 
concerned. (The Code is totally performance-based and based 
on equivalency) 

• It is the responsibility of the designer, following completion of 
the design of a fire safety system, to comprehensively specify 
and communicate to those responsible all requirements for the 
satisfactory, construction, operation and maintenance of the 
building



Example of Quantitative Risk Assessments 
to develop BCA DTS Provisions

1992 - Detailed risk 
assessment undertaken to 
allow use of timber framed 
construction in low rise 
buildings
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140 William St Project Mark 2
• Reduced protection to steel beams and concrete 

slabs
• Use of existing automatic sprinkler system (extra 

light hazard) with enhancements.
• Experimental Program four tests with high fire loads 

and loaded structure
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Test 1 sprinklers operational fire in 
small office
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Test 2 sprinklers operational fire in open plan office
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Test 3 No Sprinklers fire in open plan area
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Test 4 No Sprinklers fire start in small office
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Partial Flashover Fires / 
Travelling fires

• Partial flashover fires aka travelling 
fires identified and demonstrated 
by BHP in 1992 test series as:

– A fire that is in a state of simultaneous 
combustion over part of the area of 
the enclosure.
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Fire Risk Assessment

EFT Consulting

Comparative Multi-Scenario Analysis 
supported by natural fire tests and detailed 
structural analysis.

Building Design Description Normalised 
Risk

Existing Existing 0.24

BCA with 
maintenance

Minimum BCA compliant system with 
maintenance

1

BCA without 
maintenance

BCA without maintenance of sprinkler system 1.4

R with Fire 
Lobbies

Refurbished with enhancements to sprinkler 
systems and with fire lobbies

0.048

R without Fire 
Lobbies

Refurbished with enhancements to sprinkler 
systems without fire lobbies

0.052



Education, Society Formation and 
Consultancies – early 1990s

• Research undertaken at various universities in the 
field.

• 1992 - 1993 VUT Graduate Diploma Building Fire 
Safety and Risk Engineering 

• Graduating Students core group for the formation 
of SFS in 1994

• Consultant Building Surveyors – providing advice on 
regulatory compliance and seeking dispensations 
(before private building certification and PBCA)

• A few Research labs, Universities, multi-disciplinary 
engineering companies, product manufacturers and 
fire engineering specialists provide consultancy 
services in the field.
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Introduction of Private Certification
• Commenced progressively across States and 

Territories from 1994

• Underpinned by PI insurance with 10-year run 
off cover

• To avoid conflicts on interest (including perceived 
conflicts of interest) building surveyors / certifiers 
need to be independent from design team.

• Improved speed of approvals but; 
– Difficult transition for some existing consultancies

– Conflicts (real or perceived) of interest still a difficult 
area particularly where subjective decisions are made 
and / or commercial pressures apply.
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Introduction of 
Performance BCA 96 

• Based on BCA 90 plus outcomes from;
– FCRC Project 1 and Project 5A

• Difficulties included;
– lack of quantification of performance requirements and 

– role of objectives and functional statements

– subjective interpretations of terms such as to the degree 
necessary

• Need for quantification requested through various 
ABCB committees including; 
– Codes Review Committee 99-04 

– ABCB Strategic Review Committee 04-06
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Fire Code Reform Centre ≈ 1994-2002

• Managed a “5-year” $5million research program
– Work predominantly undertaken by a consortium 

comprising:
• BHP, 
• CSIRO, 
• Scientific Services Laboratory 
• Victoria University of Technology
• University of Technology Sydney

• ABCB biggest supporter contributing approximately 
50% of funding

• Results used to review and update BCA Deemed-to-
Satisfy provisions and facilitate application of 
performance pathways 
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FCRC Project 1: Restructure BCA Fire Provisions 

EFT Consulting

Informed development of BCA 1996 (total review of existing 
provisions and identification of 



FCRC Project 1: Restructure BCA Fire Provisions 

Informed development of BCA 96 (total review of existing provisions)
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FCRC Project 2: Fire Performance Requirements for Lining 

Materials
• Group Numbers for wall and ceiling linings based on ISO 9705 and cone 

calorimeter tests implemented - further clarification in AS 5637.1

• Critical Radiant Heat flux tests for flooring AS ISO 9239-1 implemented

• Recommendations for Cladding Systems from the FCRC

– Collection of fire incident data be modified to allow for the identification 
of external vertical fire spread. – Limited fire incident data available in 
Australia

– The Reduced Scale vertical channel test method be developed as a means 
of evaluating the surface flame spread contribution of external cladding 
systems in their end-use condition and the BCA be amended accordingly. 
Subsequently general consensus that larger scale tests required as 
specified in AS 5113  / verification method CV3 if combustible materials 
are used. 

– The Building Code of Australia be amended to acknowledge the ineffective 
performance of spandrel walls. Not explicitly addressed.

– No new regulatory test requirements are proposed at this time for 
sandwich panel or curtain wall construction. (implying  existing 
requirements adequate)

• There is a lot more detail in the project reports.
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FCRC Project 3: Fire 
Resistance and Non-

combustibility

Objectives

• ID basis of existing requirements

• Establish basis for specification of 
FRLs and role of non-combustibility 
in delivering the fire-safety 
objectives.

Outcomes:

• Existing FRLs should be retained.

• For non-combustibility suggestions 
based on expert judgement made on 
a clause by clause basis or referred 
other projects  
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Project 4 Alternative Fire Safety System Design Solutions 
for the BCA 

• Development of Multi-Scenario Risk Assessment model, 
supporting sub models and Data

• Risk Assessment Model became CESARE Risk

• Unsuitable for distribution and use by general fire safety 
practitioners.
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FCRC Project 5

• Project 5A: Fire Engineering Guidelines 
1996 – Based on DNBFSSC and 
subsequent UK / ISO developments

• Project 5B: Fire Safety Engineering 
Guidelines 2001 updated 1996 version 
providing a more structured approach 
→ International Fire Engineering 
Guidelines 2005 (updated for use in 
various countries)

EFT Consulting



FCRC Project 6 Fire 

Safety in Low-Rise 

Shopping Centres

EFT Consulting

Generated useful information for fire 
engineering design of shopping 
centres



End of the Major Reform Period -2002

• Completion of the FCRC effectively marked the end of over a 
decade of major reforms

• A proposal to establish a CRC to extend the FCRC work was 
prepared but not submitted due to the belief that there were 
insufficient resources to undertake the project in Australia –
with hindsight could be considered a turning point
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3 Implementation and Progress in a 
Performance Based Regime 1996 - 2019

• SFS Code of Practice 2003

• Impact of Major Incidents

• Major growth and innovation facilitated by performance based 
approaches

• Fire Safety Engineering informed changes to NCC.

• Advances in Technology

• Enhancements to Australian Standards
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PN1: Practitioners should ensure that the scope 
and objectives for any fire safety assessment are 
clearly documented and reports clearly state any 
assumptions and limitations of the assessment and 
limitations or restrictions that may apply to the use 
or ongoing occupation of the building. 

PN2: Single ignition arson scenarios shall be 
considered when determining compliance with the 
Building Code of Australia. Multiple ignition 
scenarios may need to be considered if they are 
identified as credible scenarios for a particular 
building. As a minimum an equivalent level of 
protection to the most relevant BCA deemed-to-
satisfy design should be provided in such 
circumstances. Potential terrorist incidents need 
not be considered for the vast majority of 
buildings. However they may need to be 
considered for buildings that have been identified 
as credible terrorist targets

EFT Consulting

SFS Code of 
Practice 2003
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PN3: People with Disabilities shall be considered when 
determining compliance with the Building Code of Australia for 
fire safety provisions in buildings, particularly with respect to 
egress and management procedures during evacuation.

PN 4: The Authority Having Jurisdiction (AHJ) shall not undertake 
any design role in a building for which they act as AHJ. Where a 
practitioner acting as the AHJ is either an employee or director 
of a company, other employees or directors of the same or 
related companies should not be involved in the design of the 

building to avoid a conflict of interest.
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PN5: Practitioners should use their best endeavours to be familiar with the 
relevant legislation that applies to building work within the relevant States 
and Territories in which they operate and clearly understand their roles and 
responsibilities, and act in accordance with the legislation and the Engineers 
Australia Code of Ethics. Where there could be a conflict between the 
Engineers Australia Code of Ethics, this Code of Practice, the BCA and/or 
legislation, the document providing for the greater safety to the public 
should be followed.
PN6: Practitioners should exercise extreme caution in the use of expert 
judgement as the sole means of demonstrating compliance with the BCA 96. 
When expert judgement has to be used the documentation must justify the 
basis on which a person has been defined as an expert, the extent of their 
expertise, and a rational argument on which they have based their expert 
judgement with sufficient information to allow another practitioner to 
determine bounding conditions or limitations and any appropriate 
verification, commissioning and maintenance requirements.
Practice Note 7 Engineering and professional judgement, while always 
necessary to some extent, should only be relied upon to the extent that 
analysis cannot deal effectively with a problem.



• PN 8: Generally the competency of practitioners and 
level of supporting documentation should increase as 
the level of expert, engineering or professional 
judgement and complexity of analysis increases.

• PN 9: If performance-based fire safety approaches are 
adopted to demonstrate compliance of an alternative 
solution, documentary evidence of compliance shall be 
prepared or reviewed by an NPER Fire Safety Engineer 
or equivalent and submitted to the AHJ to determine 
compliance with the BCA. For complex designs an 
independent peer review by an NPER Fire Safety 
Engineer or equivalent should be commissioned by the 
AHJ if they do not have sufficient expertise to judge 
compliance. 
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PN 10: The following procedures should be considered by the Fire Safety Engineer, AHJ 
and other stakeholders in the design and approval of alternative solutions. 

• The most relevant DtS design shall be identified as the benchmark for the building. 

• Where more than one DtS design is considered relevant, the design that provides the 
highest level of safety to the community shall be adopted as the benchmark 

• Where it is considered that the benchmark provided by DtS provisions is inappropriate-
either because it is considered to be too conservative or unconservative, the reasons for 
such a decision should be documented by the designer in the Fire Safety Engineering 
Report. The extent to which the benchmark is being varied should be clearly stated. 

• The designer or AHJ should inform the owner / developer if in their opinion a DtS
provision that is intended to be used does not meet the relevant performance 
requirements and propose a suitable alternative solution. 

• Where significant judgements are required as part of a FSE Design a FSEB should be 
developed. Authorities such as the fire brigade and/or local authority may be invited to 
participate to provide an independent view of the public interest in addition to providing 
other input. This is particularly important where the DtS benchmark is being varied but 
may also be helpful in the selection of design fire scenarios, acceptance criteria, input 
data and methods of analysis. 

• Notwithstanding the above, S&T regulations require certain matters to be referred to 
prescribed authorities such as the fire brigade. 

• Reference should also be made to the Fire Safety Engineering Guidelines for further 
details of appropriate procedures and Section 6.5 of this Code of Practice. EFT Consulting



PN 11 AHJ’s and peer reviewers should not use information provided 
for review for any purposes other than for checking compliance of a 
design for the specific building under consideration and lodgment with 
prescribed bodies. All practitioners should treat all fire safety 
engineering reports, peer review reports, test data research reports 
and similar supporting documents as confidential, unless permission is 
granted for broader distribution or use.
PN 12: The designer shall determine methods of analyses; input data 
and acceptance criteria are appropriate for the application being 
considered and clearly state this in the Fire Safety Engineering Report. 
The AHJ should independently review the documentation and 
determine that they are in agreement with the proposed methods of 
analysis, input data and acceptance criteria or clearly identify areas 
where they consider a proposal to be deficient.
PN 13: Evidence of compliance for alternative solutions shall be fully 
documented with all relevant supporting data. With respect to fire 
safety this will normally be in the form of a Fire Safety Engineering 
Report and supporting data.
Practice Note 14. If the AHJ does not have the expertise or resources 

to make a thorough and competent review in a reasonable timeframe, 
a third party or other resource may be commissioned to undertake a 
peer review. 
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Fire 1 - 2006 Kew Residential Services

• DHS in Victoria was an early adopter of 
performance based approaches to manage 
the fire safety upgrade of existing buildings 
prior to adoption of the BCA 96

• Fire Engineering study of KRS had been 
completed, recommending various upgrades 
including automatic sprinkler protection to 
area where fire occurred and smoke 
detection. 

• Close to completion of the upgrades but 
before the sprinkler system was operational 
there was a serious fire killing 10 occupants.
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Fire 1-2006 Kew Residential Services
• There was intense scrutiny of the fire safety 

engineers despite the fire occurring in an area 
that was required to be sprinkler protected as 
part of the fire safety strategy.

• The fire losses related more to fire precautions 
during construction and compliance of the 
detection and communications systems rather 
than fire engineering

• DHS had already commissioned a series of Fire 
Risk Management Guidelines which was fast 
tracked and released in 1997 and is now in its 3rd

edition  
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Fire 2 -World Trade Centre -7 2001

• In addition to the two towers that were impacted by planes, 
fires were ignited in building 7; a 47-storey building which 
eventually collapsed. 

• The water supply to the sprinkler and hydrant system was 
compromised.

• Multiple fires ignited in WTC-7 after collapse of WTC -1 and 
nearly 7h later global structural collapse of building 7 occurred.

• The building evacuation was complete substantially before 
collapse.
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Fire 2-World Trade Centre - 7 2001
• Valid questions raised regarding design of buildings to 

withstand multiple fires ignoring active fire protection 
systems and fire brigade intervention- but

• What about reliability of passive fire protection systems? 
• Is it credible to believe the probability of  substitution of 

fire protection systems with non fire rated products is 
negligible having regard for current compliance levels?

• Risk Assessment approach required which considers 
societal risk in conjunction with detailed structural analysis 
for tall buildings

• Should current DTS requirements which are required for 
buildings above 25m (say 8-storeys) apply to 100 storey + 
buildings or should they be enhanced

• Post 2001 Availability of PI Insurance with 10-year run-off 
at commercial rates curtailed and requirements in 
legislation modified.
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Fires 3 and 4 Two Tunnel Fires

Burnley Tunnel Fire 2007

• Major fire occurred after 
multiple crash involving trucks

• Early Control by Deluge 
System

• Consequences managed by 
smoke exhaust system and 
evacuation

• 3 deaths associated directly 
with the collisions. All other 
occupants evacuated 
successfully

• Detailed investigation 
undertaken by the State 
Coroner

• Successes such as this quickly 
forgotten

Mont Blanc Tunnel Fire 1999

• Major truck fire

• No deluge system

• Fire burned for several days 
and reached temperatures 
of 1,000 °C

• 37 Deaths
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Fires 5 and 6 Two Façade Fires
Lacrosse - 2014
• 23-Storey
• 0 deaths
• Combustible composite panel 

façade
• Spread from balcony on level 8
• Rapid Fire spread to top of 

buildings and down 2 -levels
• Sprinklers overperformed –

operated on 16 floors!
• Poor levels of compliance
• Fire Safety Engineer held 

partially liable because did not 
identify hazardous panels were 
used.

Grenfell -2017

• 24 –Storey 

• 72 deaths 70 injured

• Combustible composite panel 
façade

• Spread from internal fire on 
4th floor

• Extensive fire spread through 
building

• No sprinklers

• Poor levels of compliance

EFT Consulting

2018-19 Availability of PI restricted. Of much greater 
significance because of removal of 10 year run-off after 2001



Advances is technology

• PCs capable of running high demand models:

– Finite element structural and / or fire models 
Computational Fire Dynamics

– Multi-Scenario Analysis capabilities

– Evacuation simulations – incorporating probabilistic 
implementation of human behaviour

• Enhanced  access to technical literature by www

• Improved understanding of some phenomena

• Improved test standards
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Developments in Test Standards

• Progressive development of existing standards

– e.g. Fire / Smoke Doors

• Development of New Standards

– Typical examples;

• AS 5637.1:2015 Fire Hazard Properties

• AS 5113:2016 Classification of external walls of buildings based on reaction-
to-fire performance - small scale tests alone not sufficient to determine 
compliance of systems
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Fire Doors. UBR 1945—Fire doors shall be classified as two-hour 
or one-hour fire doors:—

(a) Two-hour fire doors shall be wood-cored 
metal-clad doors, or any other type which 
will provide equivalent resistance to fire, 
the spread of fire and smoke, and 
transmission of heat when subjected to 
the Standard Fire Test, 

(b) One-hour fire doors shall be hollow metal 
or metal-clad doors, capable of providing 
a resistance of one hour to fire, to spread 
of fire and smoke, and to transmission of 
heat when subjected to the Standard Fire 
Test, 

(c) Where a one-hour fire door is required by 
these Regulations a properly framed solid 
or solid-core hardwood door of not less 
than 1 3/4-in (44mm), finished thickness, 
shall be permitted.
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Fire Doors. VBR 1983—General Requirements:

21 . 1 (1) Every required fire door shall-

(a) comprise a complete doorset as described in AS 1905 Part 1;

(b) comply with the relevant provisions of that Standard; and

(c) subject to the variations permissible under that Standard, be 
identical with a tested prototype which-

(i) has achieved the required fire-resistance rating-, and

(ii) during the first 30 minutes after the commencement of the 
fire test, did not have a rise in temperature on the side remote 
from the furnace of more than 140°C except in any glazed part 
thereof.

21 . 2 Notwithstanding the provisions of AS 1905 Part 1, a 
required fire door-

(a) Shall not incorporate glazing if it protects an opening in a fire 
wall; and

(b) shall not incorporate glazing in excess of 64.6 X 103mm2 in 
any other case.
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Data from experiment on a 
solid core door no seals 

exposed to standard 
heating regime

• Smoke spread through door 
commences approx. 4:00 m:s when 
positive pressure applied.

• Smoke detector activation 4:25 m:s

• Exit sign not visible 5:10 m:s

• No visibility 6:15 m:s

• Flaming non fire side 16:50 m:s
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Introduction of test method (1998) and product standards 
(2007) for smoke doors
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Further updates to AS 1530.4

• Current edition applies cotton 
pad test requiring significant 
improvement in doors.

• Compliance with current edition 
of standards will be mandatory 
from 2022
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Fire Engineering informed changes to NCC
Typical Examples Include;

• Protection of Vulnerable 
occupants
– Aged Care 

– Child Care

– Primary schools

– Bushfire Prone Areas

• Bushfire Protection 
– Bushfire CRC

– Construction in Bushfire 
Prone Areas Verification 
Method

– Bushfire Shelters

• Mid-rise Buildings
– Timber Construction

– Residential buildings <25m

• Short term use of Class 2 
buildings

• Quantification of 
Performance Requirements
– Fire Safety Verification 

Method

– Tolerable fire risk ( societal & 
individual risk)

• IFEG update

• Fire-retardant coatings

• Car stackers

• Smoke Alarms

• Fire spread between class 1 
buildings

• Mid-rise timber buildings

• CV3 external cladding
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CIE Report Benefits of Regulatory Reform 2012

• Typical Case Studies
– Docklands Stadium
– Olympic Stadium
– State Library of Victoria
– Sydney Superdome
– Star City Casino
– Westfield shopping Centre Hornsby
– Federation Square
– Sydney GPO
– Museum Vic
– National Gallery
– University Square Melb Uni.

• Typical Benefits
– Facilitated projects that 

otherwise would not 
proceed

– Address situations where 
compliance with DtS is not 
possible

– Cost saving estimates 
ranged from 0.75% to 5% 
of construction costs

– General productivity gains 
from building code reforms 
mid-point estimate of $1.1 
billion per year. A major 
component fire related
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2019 AND BEYOND?
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Society of Fire Safety Practice Guide Façade / 
External Wall Fire Safety Design-2019 

• Defines a useful process for risk management where non-
compliances have been identified

• Care needs to be taken when applying methods such as 
– ALARP (as low as reasonably practicable) or

– SFAIRP (so far as is reasonably practicable) 

to determine modifications to bring non-compliant buildings 
with combustible facades into compliance with the NCC. 
Concerns best described as Reverse ALARP process identified in 
CIBSE Guide E - 2019
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Reverse ALARP or SFAIRP

EFT Consulting

R
is

k

Excess risk resulting 
from reverse process 
starting from a major 
non-compliance

NCC performance requirements 
or DtS Solutions reduce risk to 
what must have been regarded 
as an acceptable (practicable 
level)

Introducing a hazard (e.g. combustible cladding) and then arguing that a set of 
provisions reduce the risk to an acceptable level is not an appropriate means of 
demonstrating compliance with regulations and is referred to as Reverse ALARP in 
CIBSE Guide E 2019



NCC Fire Safety Verification Method
• Not based on the NZ model
• Applies equivalency concept in 

Similar Manner to SFS 2003 
Code of Practice 

• Specifies a minimum number 
of design scenarios (other 
scenarios can be added) 

• Highlights need to consider 
building life-cycle etc.

• Data sheets to be provided to 
help derive inputs and identify 
appropriate methods of 
analysis.

• IFEG update also commencing.
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NCC Quantification Project Underway
• Societal Risk and Individual risk both need consideration to 

ensure community aversion to multi-fatality events is 
addressed in addition to risks to individuals. 

• Should not be restrictive (i.e. explicitly or implicitly force 
designs down certain paths since this restricts innovation).

• Holistic Approach should be adopted to allow innovation 
with benchmark societal and individual risks applying to the 
total fire safety strategy

• Results can be very sensitive to methods of analysis and 
tenability criteria and comparison with deemed-to-satisfy 
provisions may need to be retained in the medium term

• SFS are working with ABCB to further develop the 
quantification process.

EFT Consulting



Warren Centre 
V2 2018-19

• Much smaller in scope and participation than V1

• Main Outputs
– Fire Safety Education

– Methods Report

– Regulation Control and Accreditation
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Some matters for consideration

• Implementation for Shergold Weir Report 

• Managing Risk to Community (and Fire Engineers)

– Ensure designs are defendable

– Address compliance directly
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Fire Safety Engineer will be held accountable if 
there is a major incident

– It is inevitable that a performance design will be 
compared against the DtS provisions if there is a major 
incident. Therefore undertaking a comparative analysis 
and determining equivalence is a good first line of 
defence.

– If the adequacy / suitability of the DtS benchmark has 
been considered and the need for further fire safety 
provisions or enhancements considered during the 
design process and some additional measures are 
included, a second line of defence can be established

– A FSE should be satisfied in their own mind that a 
satisfactory level of safety has been provided and ensure 
they are in a position to defend their view.
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Need to Address Compliance (even if other 
practitioners do not).

• If there is a serious incident involving non-compliance 
there is an expectation that the Fire Engineer should 
have intervened –irrespective of contractual obligations

• Therefore Fire Engineers should pick up the challenge by:
– Providing detailed specification of the fire safety strategy 

including requirements for inspection, commissioning 
maintenance and decommissioning procedures.

– Review evidence of suitability for all proposed materials and 
systems.

– Undertaken inspections and witness commissioning tests 
(This may require a full time site presence at least during 
parts of the construction process and will incur costs, but if 
compliance is attained may be the most cost effective 
solution for all involved). This is similar to the role of a clerk 
of works or site engineer going back 30-40 years.
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Height Limitations for Current  
DTS provisions

• There is a reasonable case to suggest that the current 
NCC DTS provisions for high-rise buildings (above 25m) 
should have some limitation on height based on 
considerations of societal risk but what is an 
appropriate maximum?;
– 40m building height based on old VBR limit

– other height contemplated when BCA was released? 

– equivalence to 24.9m high building without sprinklers 
based on QRA results considering reliability of all systems 

• For higher buildings should a performance based 
approach against quantified societal risk levels be 
specified and / or some enhanced DTS provisions. 
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Thank You

Paul England
EFT Consulting

paul.england@eftconsult.net
0421 134 931

EFT Consulting

mailto:paul.england@eftconsult.net

