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Copyright and licence notice

© Commonwealth of Australia and the States and Territories of Australia 2019, published by the Australian

Building Codes Board

The material in this publication is licensed under a Creative Commons Attribution-NoDerivatives—4.0 International licence,
with the exception of:

® any third party material
* any trade marks, and
®* anyimages or photographs.

You may not make derivatives of this publication, but may only use a verbatim copy. More information on this CC BY ND
license is set out at the Creative Commons Website. Enquiries about this publication can be sent to:

Australian Building Codes Board
GPO Box 2013

CANBERRA ACT 2601

Phone: 1300 134 631

Email: ncc@abcb.gov.au
www.abcb.gov.au.

Attribution
Use of all or part of this publication must include the following attribution:
© Commonwealth of Australia and the States and Territories 2019, published by the Australian Building Codes Board.

Disclaimer
By accessing or using this publication, you agree to the following:

While care has been taken in the preparation of this publication, it may not be complete or up-to-date. You can ensure
that you are using a complete and up-to-date version by checking the Australian Building Codes Board website
(www.abcb.gov.au).

The Australian Building Codes Board, the Commonwealth of Australia and States and Territories of Australia do not accept
any liability, including liability for negligence, for any loss (howsoever caused), damage, injury, expense or cost incurred
by any person as a result of accessing, using or relying upon this publication, to the maximum extent permitted by law. No
representation or warranty is made or given as to the currency, accuracy, reliability, merchantability, fithess for any purpose
or completeness of this publication or any information which may appear on any linked websites, or in other linked
information sources, and all such representations and warranties are excluded to the extent permitted by law.

This publication is not legal or professional advice. Persons rely upon this publication entirely at their own risk and must
take responsibility for assessing the relevance and accuracy of the information in relation to their particular circumstances.

First Published: February 2019
Print version: 1.0
Release date: May 2019
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Introduction

The National Construction Code

The National Construction Code (NCC) is an initiative of the Council of Australian Governments developed to incorporate

all on-site construction requirements into a single code. The Building Code of Australia (BCA) is Volume One and Volume
Two of the NCC.

The Guide

The Guide is a companion manual to Volume One. It is intended as a reference book for people seeking clarification,
illustrations, or examples, of what are sometimes complex BCA provisions.

The two books should be read together. However, the comments in this Guide should not be taken to override the BCA.
Unlike the BCA, which is adopted by legislation, this Guide is not called up into legislation. As its title suggests, it is for
guidance only. Readers should note that States and Territories may have variations to BCA provisions. This Guide does
not cover those variations. For advice on these matters contact your State or Territory building control administration.

This Guide covers only Volume One of the BCA and primarily deals with Class 2 to Class 9 buildings. Volume Two of the
BCA contains guidance notes throughout and diagrams and hence is not included in the Guide.

To assist readers, most of the information in this Guide — including section headings, abbreviations and symbols — is
formatted as closely as possible to that in the BCA.

Example

Imagine a developer or engineer etc — referred to in the Guide as the building proponent — with a query about the
standards needed for the installation of electricity-supply systems. The first step is to record the details of the relevant
BCA provision on electricity-supply systems and turn to the corresponding section in the Guide. To illustrate this: in the
BCA, comments on electricity-supply systems are partly dealt with under Section C — Fire Resistance (C2.13). In the
Guide, readers should turn to Section C for information. The Guide does not note all related provision numbers but only
provides explanation to the provisions that may need elaboration.

Readers will also note that the BCA Deemed-to-Satisfy Provisions list only the minimum requirements that are
acceptable as meeting the Performance Requirements.

The Guide generally explains the intent behind the provisions, and why building proponents, need to meet such standards.
For example, the Guide clarifies why certain fire-resistance levels (FRLs) are required. It also assists readers by referring
them to other related topics or sections in the Guide.

Not all the provisions in the BCA are covered in the Guide. Those not dealt with have been found to be self-explanatory.
The Guide contains a number of examples — some written, others in diagram form — which help illustrate provisions.
These examples are not absolute, as they cannot take into account every possible permutation of a building proposal.
Again, they are intended as a guide only. Other provisions of the BCA must be complied with.

The information in this Guide is provided by the Australian Building Codes Board (ABCB) and is intended as an information
service primarily for building professionals.

Because the Guide does not have regulatory force, the ABCB does not accept any responsibility for its contents when
applied to specific buildings or any liability which may result from its use.
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Section A

Governing Provisions

Part A0
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Section A Governing Provisions

PartAD * * * *
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PartA0  * % **

The content of Section A, which existed in the Guide to Volume One 2016 has been relocated to explanatory information
within Section A of NCC 2019.
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Section B

Structure

Part B1 Structural provisions
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Section B Structure

Part B1  Structural provisions
Objective
BO1
Functional Statements
BF1.1
BF1.2
Performance Requirements
BP1.1 Structural reliability
BP1.2 Structural resistance
BP1.3 Glass installations at risk of human impact
BP1.4 Buildings in flood areas
BV1 Structural reliability
BV2 Structural robustness
Deemed-to-Satisfy Provisions
B1.0 Deemed-to-Satisfy Provisions
B1.1 Resistance to actions
B1.2 Determination of individual actions
B1 .3 * * * * *
B1.4 Determination of structural resistance of materials and forms of construction
B1.5 Structural software
B1.6 Construction of buildings in flood hazard areas

Specification B1.2 Design of buildings in cyclonic areas

1 Scope
2 Roof cladding assemblies
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Part B1 Structural provisions

Objective

BO1

The Objective of this Part is to—

(a) safeguard people from injury caused by structural failure; and

(b) safeguard people from loss of amenity caused by structural behaviour; and

(c) protect other property from physical damage caused by structural failure; and

(d) safeguard people from injury that may be caused by failure of, or impact with, glazing.

The Objective is based on the belief that people should not be subject to risk of injury from a building suffering structural
failure—BO1(a). Nor should there be any amenity loss caused by structural behaviour—BO1(b). Additionally, other property
should not be at risk of physical damage caused by structural failure—BO1(c) and people should be safeguarded from
injury due to failure or impact with glazing —BO1(d).

The term “structural behaviour” as used in BO1(b) can describe deflections, creep, vibration, settlement and the like.
Problems with structural behaviour fall short of actual structural failure.

Example

A building could have excessive deflection of a window lintel which causes the glass to shatter. This could interfere
with the building’s use without causing it to collapse.

“Loss of Amenity” refers to the loss of a person’s ability to use a building in the manner intended.

Example

Structural deflections could cause a building’s doors to stick, and thus detract from a person’s ability to move about the
building.

Functional Statements

BF1.1

A building or structure is to withstand the combination of loads and other actions to which it may be reasonably subjected.

BF1.2

Glazing is to be installed in a building to avoid undue risk of injury to people.

Glazing in a building should not cause injury to people due to its failure or people impacting with it because they did not
see it.

Performance Requirements

BP1.1 Structural reliability
BP1.1 consists of two parts:

*  performance attributes that a building is required to have; and
. a list of actions to be considered in association with these attributes.
Performance attributes

BP1.1(a) uses the term “with appropriate degrees of reliability” which can be judged with due regard to the possible
consequences of failure and the expense, level of effort and procedures necessary to reduce the risk of failure. The
measures that can be taken to achieve the appropriate degree of reliability include:

® choice of a structural system, proper design and analysis;
* implementation of a quality policy;
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®  design for durability and maintenance; and
° protective measures.

Degrees of reliability of structural elements can be quantified in terms of probabilities of failure with the use of probabilistic
models for actions and resistances.

BP1.1(a)(i) is concerned with the serviceability limit states of buildings in terms of local damage, deformation and vibration.
Expected actions are actions with high probabilities of occurrence. The acceptable level of serviceability is subjective. The
design for serviceability depends to a large extent on professional judgement. The risk of serviceability failure is, historically,
of the order of 10! to 10-2.

BP1.1(a)(ii) is concerned with the ultimate limit states of buildings in terms of strength and stability. Extreme actions are
actions with low probability of occurrence. Repeated actions are actions, with high frequencies of occurrence in a given
time period, that may cause fatigue or other cumulative failures. The notional probability of failure of structural elements
is of the order of 10 to 10 for a 50 year reference period. The probability of structural failure is historically of the order
of 106 per year.

BP1.1(a)(iii) is concerned with consequences of unspecified actions and is often referred to as “structural robustness”. It
includes, but is not limited to, progressive collapse. Ways to improve structural robustness include providing redundancies,
minimum resistances, protective measures, etc.

BP1.1(a)(iv) is concerned with damage to other properties, which may be caused by reasons other than structural if
BP1.1(a)(i) to (iii) are met.

List of actions

BP1.1(b) lists actions to which a building “may reasonably be subjected”. All possible actions cannot be listed. “Engineering
judgement” may need to be used to determine all likely actions and in accessing the likely effects of those actions.

Example

Buildings and structures should be able to withstand the effects of wind, rain or snow. However, they would not be
expected to withstand the impact of a crashing aeroplane.

BP1.1(b)(xiv) uses the defined term “construction activity actions”. The term only refers to construction activities that may
have an effect on the final design such as stacking or propping. The safety of the building during construction is normally
controlled by occupational health and safety authorities.

BP1.2 Structural resistance
BP1.2 states the principles for the determination of the structural resistance of materials and forms of construction.

It should be noted that the construction activities referred to in BP1.2(a) may be more than those contained in the defined
term of “construction activity actions”. For example, welding of structural steel might cause distortion or change the
characteristics of the steel, and hence need to be accounted for. For this reason, the defined term has not been used in
BP1.2(a).

BP1.3 Glass installations at risk of human impact

Glazing in a building is not always readily visible to all people. It is therefore important to avoid human impact where
possible. This may not always be possible. BP1.3 therefore contains three parts:

* if glazing is broken due to human impact, it must fail in so that small pieces will not cause injury to people
(BP1.3(a));

e if human impact could occur, the glazing should be of a strength to resist that impact without breaking (BP1.3(b));
and

* to make it more visible, glazing should be marked with a motive or the like ((BP1.3(c))

BP1.4 Buildings in flood areas

BP1.4 only applies to buildings in which people are likely to sleep that are located in a flood hazard area, i.e. a Class 2 or
3 building or a Class 4 part of a building, a Class 9a health-care building or a Class 9c building. A flood hazard area is
determined by the appropriate authority (usually the relevant local government) as an area to be affected by flood. The
determination is usually via a planning instrument. It is important to note that the NCC provision does not override a
provision in a planning instrument which may restrict development in a flood hazard area.

BP1.4 states the principles for the design and construction of the specified buildings in a flood event. The principles include
preventing—

* the buildings suffering structural damage or collapse due to the hydrostatic effect (pressure of still water), or
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the hydrodynamic effect (force of moving water), or debris impact; and
* the buildings from being lifted off foundations or footings due to the buoyancy effect; and
e  foundations and footings being affected by scour or erosion caused by moving water; and
®  degradation of structural materials as a result of being immersed in water.

BV1 Structural reliability

BV1 is a means to verify the structural reliability of a structural component or connection in order to meet the requirements
of BP1.1 and BP1.2. For further guidance, refer to the ABCB Handbook for Structural Reliability.

BV2 Structural robustness

BV2 is a means to verify the structural robustness of a building or structure in order to meet the requirements of
BP1.1(a)(iii). For further guidance, refer to the ABCB Handbook for Structural Robustness.
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Part B1 Structural provisions

Deemed-to-Satisfy Provisions

B1.0 Deemed-to-Satisfy Provisions

To clarify that BP1.1 to BP1.4 will be satisfied if compliance is achieved with B1.1, B1.2, B1.4, B1.5 and B1.6.

Where a solution is proposed to comply with the Deemed-to-Satisfy Provisions, the requirements of BP1.1 to BP1.4 may
be satisfied by complying with B1.1, B1.2, B1.4, B1.5 and B1.6.

Where a Performance Solution is proposed, the relevant Performance Requirements must be determined in accordance
with A2.2(3) and A2.4(3) as applicable. (See commentary on Part A2).

B1.1 Resistance to actions

‘ To specify the method of achieving compliance with BP1.1 and BP1.2. \

A building or structure must be designed to resist the most critical effect resulting from different combinations of actions.
The actions must be combined taking into account the characteristics of the actions and the probability of the simultaneous
occurrence of two or more actions. The levels of reliability of the structure when subject to combined actions should be
consistent with the levels of reliability implicit in the design events for natural phenomenon (see comments on Table
B1.2(b)). When designing for the maximum combined actions, a principle frequently adopted is that the maximum is likely
to occur when at least one of the actions is at its maximum value.

B1.2 Determination of individual actions

To specify the principles for the determination of each action referred to in BP1.1(b) using the relevant editions of
AS/NZS 1170 Parts 0, 1, 2 and 3, and AS 1170 Part 4.

Construction activity actions

The term “construction activity action” only refers to construction activities that may need to be accounted for in the final
design such as stacking of materials and floor to floor propping.

Windows forming part of a barrier

A window forming part of a barrier is not required to comply with AS/NZS 1170.1. However, a window serving as a barrier
must comply with the glazing assembly provisions of AS 2047 or AS 1288. These provisions consider the wind loading on
the glass and human impact requirements.

A generic description of building types has been provided to which Importance Levels have been assigned. The
“Importance Level” concept is applicable to building structural safety only. More specific examples are provided below.
The examples are not exhaustive.

Importance Level 1:

° Farm buildings and farm sheds.
° Isolated minor storage facilities.
° Minor temporary facilities.
Importance Level 2:
° Low rise residential construction.
° Buildings and facilities below the limits set for Importance Level 3.
Importance Level 3:
° Buildings and facilities where more than 300 people can congregate in one area.
° Buildings and facilities with a primary school, a secondary school or day care facilities with a capacity greater
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than 250.
* Buildings and facilities with a capacity greater than 500 for colleges or adult educational facilities.

*  Health care facilities with a capacity of 50 or more residents but not having surgery or emergency treatment
facilities.

*  Jails and detention facilities.
®*  Any occupancy with an occupant load greater than 5000.

*  Power generating facilities, water treatment and waste water treatment facilities, any other public utilities not
included in Importance Level 4.

° Buildings and facilities not included in Importance Level 4 containing hazardous materials capable of causing
hazardous conditions that do not extend beyond property boundaries.

Importance Level 4:

*  Buildings and facilities designated as essential facilities.

° Buildings and facilities with special post disaster functions.

° Medical emergency or surgery facilities.

o Emergency service facilities: fire, rescue, police station and emergency vehicle garages.
e  Utilities required as backup for buildings and facilities of Importance Level 4.

° Designated emergency shelters.

o Designated emergency centres and ancillary facilities.

*  Buildings and facilities containing hazardous materials capable of causing hazardous conditions that extend
beyond property boundaries.

Importance Levels must be assigned on a case by case basis.

Example

A hospital may be of Importance Level 4 if it is the only hospital in an area. The same hospital may be of Importance
Level 3 if it is one of many in an area.

A general method for the determination of the Importance Level of any building is to assess the hazard to human life and
the impact on the public in the event of building failure as follows:

Building Importance Levels

Hazard To human life

Impact on the public

Impact on the public

Impact on the public

Impact on the public

I (Low) Il (Moderate) lll (Substantial) IV (Extreme)
A (Low) Level 1 Level 2 Level 2 Level 3
B (Moderate) Level 2 Level 2 Level 3 Level 3
C (Substantial) Level 2 Level 3 Level 3 Level 4
D (Extreme) Level 3 Level 3 Level 4 Level 4

The annual probability of exceedance varies with the type of action.

Example

Building failures due to earthquake or cyclone may be widespread and therefore have more impact on the public than
say thunderstorms, that affect relatively smaller areas.

Table B1.2b

The annual probabilities of exceedance in Table B1.2(b) originated from calibrations derived from experience with minor
adjustments carried out to achieve consistency.

In cyclonic areas (wind regions C and D as described in AS/NZS 1170.2) it is necessary for metal roof assemblies to be
tested in accordance with Specification B1.2. (See B1.2(c)(iv)).

B1.3 * * * * *

The content of B1.3, which existed in BCA 2009, has been removed. The provision number B1.3 has been retained without
text so as not to change the numbering of the current BCA from that of BCA 2009.

NCC 2019 Guide to BCA Volume One Page 16
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B1.3

B1.4 Determination of structural resistance of materials and forms of construction

‘ To specify deemed-to-satisfy materials and forms of construction. \

If the materials and construction listed in B1.4 are used, they must comply with the requirements outlined in the relevant
sub-clauses.

The structural performance of a building is dependent, not only on the determining of the applicable actions, but also on
the methods used to determine resistance to those actions. B1.4 provides a list of material design standards that can be
used together with B1.2.

The weight of roof or ceiling insulation, particularly if additional ceiling insulation is used for compliance with the energy
efficiency provisions, needs to be considered in the selection of plasterboard, plasterboard fixings and building framing.

For designers seeking structural compliance via Performance Solutions, a major principle in determining structural
resistance is that the reliability level of the structure or its components may be at least equal to that already achieved in
the Deemed-to-Satisfy Provisions. For a more complete explanation, the reader is referred to ISO 2394—General principles
on reliability of structures.

B1.4(h) clarifies which type of glazed assemblies must comply with AS 2047 and which must comply with AS 1288. The
reference to heritage windows is intended to apply to windows in heritage buildings. The method of determining a heritage
building is normally covered by the appropriate State or Territory authority.

B1.4(i) only applies where a “primary building element” is considered susceptible to attack by subterranean termites.
“Primary building element” excludes from the coverage of B1.4(i) building elements which may provide some bracing to a
wall, but it is not required as part of their primary function. An example would be plasterboard not required for bracing or
external cladding.

B1.4(i)(i) deems that several specified primary building elements are not subject to termite attack (see Figure B1.4).

B1.4(i)(ii) only requires the attachment of a notice regarding the method or system used to protect against termite attack
where that method or system is one described in AS 3660.1.

Figure B1.4 Flow chart for identifying if a termite management system is required

IS THE BUILDING IN A TERMITE
RISK AREA ?
(ask your appropriate authority)

NO

i

YES NO TERMITE MANAGEMENT
SYSTEM REQUIRED

3
Y

ARE THE PRIMARY BUILDING ELEMENTS
SUBJECT TO TERMITE ATTACK ? NO

(check primary building elements against
B1.4(i)(i))

YES

A

INSTALL APPROPRIATE TERMITE
MANAGEMENT SYSTEM

Table B1.4 describes acceptable glazing permitted in the construction of lift shafts. The inherent strengthened qualities of
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these glazing types is considered for the purposes of B1.4(m)(iii) ‘non brittle’.

B1.5 Structural software

B1.5 does not apply where a software package simply eliminates manual calculations and the process of the package
requires identical methodology as that undertaken manually, e.g. AS 1684 span tables and bracing calculations.

B1.6 Construction of buildings in flood hazard areas

B1.6 requires the specified buildings in a flood hazard area to comply with the ABCB Standard for Construction of Buildings
in Flood Hazard Areas. Under the definition of a ‘flood hazard area’ the appropriate authority (usually the relevant local
government) is responsible for determining the extent of land lower than the flood hazard level. The flood hazard level is
used to determine the minimum height of floors of a building above the flood waters. The flood hazard area may be mapped
in a local government planning instrument.

The prescriptive provisions of the ABCB Standard only apply to flood hazard areas where the maximum flow velocity is
not greater than 1.5 m/s. Where the appropriate authority is unable to determine whether the maximum flow velocity is not
greater than 1.5 m/s, the prescriptive provisions only apply to inactive flow or backwater areas, i.e. not directly adjacent
to a watercourse or floodway.

Where the maximum flow velocity is greater than 1.5 m/s, it would be necessary to formulate a Performance Solution
which complies with the relevant Performance Requirements. This would involve the application of engineering practice
to determine appropriate design solutions.
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Specification B1.2 Design of buildings in cyclonic areas

1 Scope

To clarify that Specification B1.2 contains requirements for the design of metal roofing cladding assembilies in cyclonic
areas.

This specification must be read in conjunction with the provisions of AS/NZS 1170.2. The ABCB commissioned
research to establish a national consistent testing regime for metal roof cladding assembilies in cyclonic areas. The
results of this research are contained in Specification B1.2.

2 Roof cladding assemblies

To define the expected performance of roof cladding assemblies in cyclonic areas when subjected to the specified test
regime (Table 1).

Strength performance of roofing system

Low cycle fatigue cracking of metal roof cladding elements during tropical cyclones is a complex process where
small changes in load, geometry or material properties can significantly affect the fatigue performance of the cladding
system (includes immediate supports, fixings and cladding). The consequences of failure of an element can quickly
lead to more elements progressively failing. These failed elements become wind driven debris and so pose a threat
to people and other structures as potential missiles.

Table 1

The fatigue loading sequence defined in Table 1 is to simulate the wind load induced by a cyclonic event. In order
to have a repeatable standard test that can be performed by different testing laboratories within a reasonable time
frame on different types of test equipment, the loading sequence is a simplification of the dynamic wind loading
environment. In the formulation of the fatigue loading sequence assumptions such as cyclone counts, load range,
cyclone duration, wind direction change, building orientation and building geometry have been made.

If a system does not successfully resist the fatigue loading sequence in Table 1, it does not comply.

The test section consists of cladding elements, fastenings and immediate supporting members assembled together
in @ manner identical to those parts of the particular roof which the test section is intended to replicate.
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Section C

Fire resistance

Section C Fire resistance

Part C1 Fire resistance and stability

Part C2 Compartmentation and separation
Part C3 Protection of openings
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Section C Fire resistance

Section C Fire resistance

Part C1

Part C2

Objective

CO1

Functional Statements

CF1

CF2

Performance Requirements

CP1 Structural stability during a fire
CP2 Spread of fire

CP3 Spread of fire and smoke in health and residential care buildings

CP4 Safe conditions for evacuation

CP5 Behaviour of concrete external walls in a fire
CP6 Fire protection of service equipment

CP7 Fire protection of emergency equipment
CP8 Fire protection of openings and penetrations
CP9 Fire brigade access

Verification Methods

CV1 Fire spread between building on adjoining allotments
CV2 Fire spread between buildings on the same allotment

CV3 Fire spread via external walls
CV4 Fire Safety Verification Method

Fire resistance and stability

Objective

Functional Statements

Performance Requirements
Deemed-to-Satisfy Provisions

C1.0 Deemed-to-Satisfy Provisions

C1.1 Type of construction required

C1.2 Calculation of rise in storeys

C1.3 Buildings of multiple classification
C1.4 Mixed types of construction

C1.5 Two storey Class 2, 3 or 9c buildings
C1.6 Class 4 parts of buildings

C1.7 Open spectator stands and indoor sports stadiums
C1.8 Lightweight construction

C1.9 Non-combustible building elements
C1.10 Fire hazard properties

C1.11 Performance of external walls in fire
C1 .12 * k k k %

C1.13 Fire-protected timber: Concession
C1.14 Ancillary elements

Compartmentation and separation
Objective

Functional Statements

Performance Requirements
Deemed-to-Satisfy Provisions

C2.0 Deemed-to-Satisfy Provisions

C2.1 Application of Part

C2.2 General floor area and volume limitations
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C2.3 Large isolated buildings

C2.4 Requirements for open spaces and vehicular access
C2.5 Class 9a and 9c buildings

C2.6 Vertical separation of openings in external walls
C2.7 Separation by fire walls

C2.8 Separation of classifications in the same storey
C2.9 Separation of classifications in different storeys
C2.10 Separation of lift shafts

C2.11 Stairways and lifts in one shaft

C2.12 Separation of equipment

C2.13 Electricity supply system

C2.14 Public corridors in Class 2 and 3 buildings

Part C3  Protection of openings
Objective
Functional Statements
Performance Requirements
Deemed-to-Satisfy Provisions
C3.0 Deemed-to-Satisfy Provisions
C3.1 Application of Part
C3.2 Protection of openings in external walls
C3.3 Separation of external walls and associated openings in different fire compartments
C3.4 Acceptable methods of protection
C3.5 Doorways in fire walls
C3.6 Sliding fire doors
C3.7 Protection of doorways in horizontal exits
C3.8 Openings in fire-isolated exits
C3.9 Service penetrations in fire-isolated exits
C3.10 Openings in fire-isolated lift shafts
C3.11 Bounding construction: Class 2 and 3 buildings and Class 4 parts
C3.12 Openings in floors and ceilings for services
C3.13 Openings in shafts
C314 * * * * %
C3.15 Openings for service installations
C3.16 Construction joints
C3.17 Columns protected with lightweight construction to achieve an FRL
Specification C1.1 Fire-resisting construction

Deemed-to-Satisfy Provisions

1 Scope

2 General Requirements

3 Type A fire-resisting construction
4 Type B fire-resisting construction
5 Type C fire-resisting construction

Specification C1.8 Structural tests for lightweight construction

Deemed-to-Satisfy Provisions

Specification C1.10  Fire hazard properties

Deemed-to-Satisfy Provisions

1 Scope

2 Application

3 Floor linings and floor coverings
4 Wall and ceiling linings

5 Air-handling ductwork
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6 Lift cars
7 Other materials

Specification C1.11 Performance of external walls in fire
Deemed-to-Satisfy Provisions
1 Scope
2 Application
3 General requirements for external wall panels
4 Additional requirements for vertically spanning external wall panels adjacent to columns

Specification C1.13  Cavity barriers for fire-protected timber
Deemed-to-Satisfy Provisions

Specification C1.13A Fire-protected timber
1 Scope
2 Requirements
3 Determination of the time the timber interface temperature exceeds 300°C for timber at least 75 mm thick

Specification C2.5 Smoke-proof walls in health-care and residential care buildings

Deemed-to-Satisfy Provisions
1 Scope

2 Class 9a health-care buildings
3 Class 9c buildings

4 Doorways in smoke-proof walls

Specification C3.4 Fire doors, smoke doors, fire windows and shutters
Deemed-to-Satisfy Provisions
1 Scope
2 Fire Doors
3 Smoke Doors
4 Fire Shutters
5 Fire Windows

Specification C3.15 Penetration of walls, floors and ceilings by services
Deemed-to-Satisfy Provisions
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Section C Fire resistance

Objective

coO1

The Objective of this Section is to—

(a) safeguard people from iliness or injury due to a fire in a building; and

(b) safeguard occupants from illness or injury while evacuating a building during a fire; and

(c) facilitate the activities of emergency services personnel; and

(d) avoid the spread of fire between buildings; and

(e) protect other property from physical damage caused by structural failure of a building as a result of fire.

Basis of Objective
This Objective is based on the belief that a building should:

®  provide people with an environment which, during a fire, will minimise the risk of them suffering illness or injury;

*  provide people with an evacuation route which will minimise the risk of them suffering illness or injury while
escaping a fire;

e facilitate the role of emergency services personnel, such as the fire brigade, if it becomes necessary for them
to undertake such operations as fire-fighting and search and rescue;

®  assist in minimising the risk of fire spreading from one building to another; and

®* not have a structural failure during a fire that results in damage to another building, allotment or road.

Spread of fire

There is a continuing debate regarding the means by which the BCA should minimise the risk of fire spreading from one
building to another. Should the greater degree of fire protection be in the building on fire, or should it be in the building at
potential risk of the fire spreading?

Generally, the BCA provisions aim to minimise the spread of fire from the building on fire, but there are some provisions
that limit the spread of fire from an adjacent building.

Consequently, CO1(d) states that the spread of fire is to be avoided “between buildings”—that is, in either direction.
Protection of other property

The BCA is principally designed to maximise (within reasonable bounds) the safety, health and amenity of people in and
around buildings. Protection of property, either the subject building or what is termed “other property”, is not generally a
primary aim of the BCA—although it may sometimes be a consequence of the provisions of the BCA.

However, there are some exceptions to this rule, and the inclusion of “other property” in CO1(e) is one of these. In this
context, a building is expected to maintain the level of structural sufficiency necessary to prevent it causing damage to
any other property as a result of fire. The reason CO1(e) concerns itself with the protection of other property is primarily
because fire from a building should not pose a serious risk to the health, safety and amenity of the public or occupants of
another building. See Schedule 3 for definition of “other property”.

Functional Statements

CF1

A building is to be constructed to maintain structural stability during fire to—
(a) allow occupants time to evacuate safely; and

(b) allow for fire brigade intervention; and

(c) avoid damage to other property.

CF2

A building is to be provided with safeguards to prevent fire spread—
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(a) so that occupants have time to evacuate safely without being overcome by the effects of fire; and
(b) to allow for fire brigade intervention; and

(c) to sole-occupancy units providing sleeping accommodation; and

Application:
CF2(c) only applies to a Class 2 or 3 building or Class 4 part of a building.

(d) to adjoining fire compartments; and
(e) between buildings.

Structural stability
A building must remain structurally stable during a fire to:

° allow the occupants to safely evacuate;
* allow the fire brigade to undertake search and rescue, if necessary, and fire-fighting operations; and
* avoid damage to another building, allotment or road.

Instability may not contravene the BCA

So long as a building does not endanger life or other property, and the BCA's structural stability criteria have been satisfied,
then the building may become structurally unstable after a fire and still comply with the objectives of Section C. It could
even collapse, provided none of the building falls in a way that endangers the public or causes damage to another building.
For example, if a building falls onto a road, it could endanger the safety of the public and would therefore not achieve the
Functional Statement.

Spread of fire

A building must have in-built safeguards to prevent the spread of fire:

° to allow sufficient time for the occupants to safely evacuate;
* to allow the fire brigade to undertake search and rescue, if necessary, and fire-fighting operations;

o in Class 2 or Class 3 buildings or Class 4 parts used as sole-occupancy units that provide sleeping
accommodation to allow sufficient time for the occupants to safely evacuate;

® to an adjoining fire compartment; and
e  from one building to another building.
Spread of fire may not contravene the BCA

So long as a building fire does not endanger life or other property, and the BCA’s spread of fire criteria have been satisfied,
then the building may burn and still comply with the aims of Section C.

Performance Requirements

CP1 Structural stability during a fire
CP1 sets structural stability requirements for building elements during a fire.

CP1 does not make any reference to a fire-resistance level (FRL). FRLs are only included as part of the Deemed-to-
Satisfy Provisions.

It may be found by a building proponent using an Alternate Performance Solution that FRLs to building elements are not
necessary as other means, such as the use of active systems, satisfy the Performance Requirements.

“To the degree necessary”

CP1 uses the term “to the degree necessary”. This word usage is designed to provide flexibility in the way this provision
is implemented. The intended meaning of the term “to the degree necessary” in CP1 and other Performance Requirements,
is explained in explanatory information to A1.0(3)(c).

It means that the BCA recognises that different building elements require differing degrees of structural stability during a
fire. The expression is intended to allow the appropriate authority to determine the degree of compliance necessary in
each particular case.

Any decision made in this context can extend to not requiring an item to be installed or a particular level of performance
to be achieved, if that is the appropriate action to be taken.

“Appropriate to”
The structural stability must be “appropriate to” the criteria listed in CP1, which relate to such factors as:
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* the likelihood or risk of a fire occurring in the building;

* theload, intensity and potential danger of any fire in the building;

* the difficulty of evacuation and/or rescue;

® astructural element’s exposure to fire in another building, or risk of spreading a fire to another building;

* the fire safety systems in the building, which can affect the rate of fire spread (e.g. if a sprinkler system is
installed in a building, it could either extinguish the fire or reduce its growth rate);

* the size of a fire and the difficulties in effecting an evacuation;
* the fire-fighting operations of the fire brigade; and

* the consequences of the failure of the element (another way of expressing this is to consider that if the element
fails, could it result in the failure of another element).

* the time taken from the start of the emergency to the occupants reaching a safe place.
While assessment of a building proposal must have regard to the differing needs of each building element, the proposal
must make sure that the elements have an appropriate structural stability during a fire so that:

* the fire does not endanger the occupants by entering escape routes; and

* the fire does not endanger firefighters while they are undertaking search and rescue operations.

Examples

The following are two examples of what may or may not be “appropriate”. They should not be regarded as absolute, or
applicable in all circumstances.

Commercial poultry building

The building concerned is a commercial poultry building which is single storey and occupied by only a few workers,
who are likely to know the building well. The building is situated a long distance from any other building and has direct
routes to the exit doors.

In such a case, the building elements may not need to be fire protected under CP1 because the occupants would be
able to evacuate quickly and if the building collapses, there is little likelihood of it damaging another building.

Note that for the example above, it is assumed that the building in question has not met the criteria to be considered a
farm building or farm shed in the Deemed-to-Satisfy Provisions.

High-rise office building
The building concerned is a central city high-rise office building. It is located on the street alignment and close to other
similar buildings. In such a case, the structural failure of any of the building elements could lead to danger to building

occupants and the general public, failure of building elements intended to protect another building, or the collapse of
another element which relies on the first element for structural support.

In this example, building elements may require a high level of protection under CP1.

In both cases, the ability of the fire brigade to control a fire also needs to be considered when considering the implications
of CP1.

If the proposal being considered involves a solution that is taking advantage of the Deemed-to-Satisfy Provisions, the
Deemed-to-Satisfy Provisions contain detailed requirements for the fire protection of building elements.

If a Performance Solution is being used, it may be appropriate to assess it using the Section C Deemed-to-Satisfy
Provisions for guidance purposes. It is stressed, however, that compliance with the Deemed-to-Satisfy Provisions is not
compulsory if alternative means can be found to satisfy the appropriate authority that the Performance Requirements will
be achieved. The building proponent should refer to A2.2 for guidance on acceptable assessment methods for determining
compliance with the Performance Requirements.

CP2 Spread of fire

CP2 deals with the spread of fire both within and between buildings (including risk of spread of fire via the external walls
of the building), and which does not only result from the structural failure of a building element.

CP2 does not make any reference to non-combustibility or a fire-resistance level (FRL). Non-combustibility and FRLs are
only included as part of the Deemed-to-Satisfy Provisions. However, proponents of a Performance Solution should note
these requirements, as part of developing the Performance Solution, if considered to be applicable. See CF2.

CP2(a)(i) aims to avoid a situation where fire either endangers occupants evacuating by way of exits, or impedes the
capacity of emergency services personnel to access the building and fight the fire or rescue occupants.

CP2(a)(ii) aims to minimise the risk of people in Class 2 and Class 3 buildings and Class 4 parts, for example, if they were
sleeping and consequently having difficulty escaping a fire. For this reason, CP2(a)(ii) requires that sole-occupancy units
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and corridors used for escaping be provided, to the degree necessary, with protection to avoid the spread of fire.

CP2(a)(iii) aims to minimise the risk of fire spreading from one building to another that could endanger the occupants of
both buildings and impede the actions of the fire brigade. See CV1 and CV2 for two means of verifying, under certain
circumstances, whether or not the requirements of CP2(a)(iii) will be achieved. Other assessment methods for determining
compliance with the Performance Requirements are in A2.2.

CP2(a)(iv) aims to minimise the risk of fire spreading through a building that could endanger the occupants and impede
the actions of the fire brigade. CP2(a)(iv) requires that a building must have elements that will avoid the spread of fire in
a building. This includes avoiding the risk of fire spread via the external walls of the building. CP2(a)(iv) covers the risk of
fire spread across the building facade due to the increased risk of spread to other compartments of the building, to other
adjacent buildings, and the difficulty of firefighting external fires occurring at higher levels.

CP2(a) uses the term “to the degree necessary”. This word usage is designed to provide flexibility in the way this provision
is implemented.

It means that the BCA recognises that different building elements require differing degrees of protection to avoid the spread
of fire. The expression is intended to allow the appropriate authority to determine the degree of compliance necessary in
each particular case after considering each building scenario.

Any decision made in this context can extend to not requiring an item to be installed or a particular level of performance
to be achieved, if that is the appropriate action to be taken.

Building elements must be appropriate to avoid spread of fire, taking into consideration the matters listed in CP2(b)
including:

* the likelihood or risk of a fire occurring in the building;

* the size, load or intensity of any fire in the building;

* the difficulty of evacuation and/or rescue;

* the building’s exposure to fire in another building, or risk of spreading a fire to another building;

* the fire safety systems in the building, which can affect the rate of fire spread (eg if a sprinkler system is installed
in a building, it will either extinguish the fire or reduce its growth rate);

* the size of a fire and the difficulties in effecting an evacuation;
* the fire-fighting operations of the fire brigade and the resources available to it;

* the consequences of the failure of the element (another way of expressing this is to consider that if the element
fails, could it result in the failure of another element); and

* the time taken from the start of the emergency to the occupants reaching a safe place.

If a Performance Solution is being used, it may be appropriate to assess it using the Section C Deemed-to-Satisfy
Provisions for guidance purposes. It is stressed, however, that compliance with the Deemed-to-Satisfy Provisions is not
compulsory if alternative means can be found to satisfy the appropriate authority that the Performance Requirements will
be achieved. The building proponent should refer to A2.2 for guidance on acceptable assessment methods for determining
compliance with the Performance Requirements.

Examples

The following are two very simple examples of what may or may not be “appropriate”. They should not be regarded as
absolute or applicable in all circumstances.

Commercial poultry building

The building concerned is a commercial poultry building which is single storey and is occupied by only a few workers,
who are likely to know the building well. The building is situated some distance from any other building and has direct
routes to the exit doors.

In such a case, the building elements may not need to be protected against the spread of fire under CP2(a) because
the building is:

*  only one fire compartment;

®*  people are not sleeping in the building; and

e there is little likelihood of the spread of fire to another building because of the large distance to any other
building.
Note that for the example above, it is assumed that the building in question has not met the criteria to be considered a
farm building or farm shed in the Deemed-to-Satisfy Provisions.

High-rise office building
The building concerned is a central city high-rise office building. It is located on the street alignment and close to other
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similar buildings.
In such a case, the spread of a fire needs to be avoided because:

* the occupants will take some time to evacuate the building, so there is a need to protect the escape routes;

e there is a need for protection from the spread of a fire between each storey, including the risk of fire spread
via the external walls of the building where each storey is a separate fire compartment; and

e afire could easily spread between buildings because they are close together.
In this example, building elements may require a high level of protection against the spread of fire under CP2(a).

In both cases, the ability of the fire brigade to control a fire would also need to be considered when considering the
implications of satisfying CP2(a).

If the proposal being considered involves a solution that is taking advantage of the Deemed-to-Satisfy Provisions, the
Deemed-to-Satisfy Provisions contain detailed requirements for the fire protection of building elements.

CP3 Spread of fire and smoke in health and residential care buildings
CP3 deals with the spread of fire and smoke within a patient care area of a Class 9a building.

If a fire occurs in a health-care building, most patients would be unable to leave their beds, or may require assistance to
evacuate the building. It is therefore important that the areas of the health-care building used by patients in beds be
protected from fire in another part of the building.

See definition of “health-care building” in Schedule 3.

CP3 also applies in Class 9c buildings. In this case it applies throughout the whole building, not just in the resident use
areas. This is because if a fire occurs in an aged care building, some residents would be unable to leave their beds, or
may require assistance to evacuate the building.

CP4 Safe conditions for evacuation

Fire hazard properties of materials

CP4 deals with the fire hazard properties of materials used in the construction of a building. These include such matters
as their smoke, toxic gas and heat generation capacities.

CP4 uses the term “to the degree necessary”. This word usage is designed to provide flexibility in the way this provision
is implemented.

It means that the BCA recognises that different materials and assemblies must resist the spread of fire to limit the
generation of smoke, heat and toxic gases to differing degrees, depending on the circumstances of their use. The
expression is intended to allow the appropriate authority to determine the degree of compliance necessary in each particular
case after consideration of the building scenario.

Any decision made in this context can extend to not requiring an item to be installed or particular level of performance to
be achieved, if that is the appropriate action to be taken.

The materials used in the building must be appropriate to avoid the spread of fire and the generation of smoke, heat and
toxic gases after consideration of the matters listed in CP4. The reason for each of these matters is as follows:

* If the occupants can evacuate in a short time, then the smoke, heat and toxic gases generated prior to the
completion of the evacuation will be less likely to have an impact on the safety of the occupants than if a longer
evacuation time is required.

*  The number, mobility and other characteristics of the occupants influence the time taken for the evacuation of
the building. If the number of occupants is large, or they are not mobile, such as patients in a hospital or residents
of an elderly people’s home, the evacuation time could be long. Such an evacuation time may allow the fire to
develop and generate greater amounts of smoke, heat and toxic gases that will endanger the safety of the
occupants trying to evacuate.

®*  The function or use of the building has an impact on the types of materials and linings that are part of the
building’s fire load. This directly influences the rate of spread of any fire in the building.

* Any active fire safety system installed in the building, such as a sprinkler system, may limit the spread of fire
and allow additional time for the evacuation of the occupants.

The Deemed-to-Satisfy Provision applicable to CP4 is C1.10. C1.10 limits the early fire hazard characteristics of materials
susceptible to the effects of flame or heat, particularly during the early stages of a fire.

If a Performance Solution is being used, it may be appropriate to assess it using the Section C Deemed-to-Satisfy
Provisions for guidance purposes. It is stressed, however, that compliance with the Deemed-to-Satisfy Provisions is not
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compulsory if alternative means can be found to satisfy the appropriate authority that the Performance Requirements will
be achieved. The building proponent should refer to A2.2 for guidance on acceptable assessment methods for determining
compliance with the Performance Requirements.

CP5 Behaviour of concrete external walls in a fire

CP5 is intended to overcome a problem observed when a fire has occurred in a building of “tilt-up construction”, and the
panels have collapsed outwards, either during the fire or shortly after with little or no warning, endangering public safety,
health, amenity and fire fighting operations.

A wide variety of structural systems and materials are possible to achieve this.

CP5 is only applicable to walls that could collapse as complete panels and, therefore, is not applicable to concrete and
clay masonry walls, and the like, because such walls tend to fail in portions, rather than as complete panels.

The height limitation of 2 storeys is based upon the observation that the problem only seems to occur in low-rise buildings.
This is due to taller buildings usually having fire rated floors and other building elements to restrain wall panels during a
fire.

CP6 Fire protection of service equipment

Certain types of equipment installed in buildings, such as boilers and the like, have a high fire potential. Other types of
equipment, such as transformers and batteries, have a high potential for explosion. CP6 aims to minimise the risk of a fire
spreading from such equipment to other parts of the building.

CP6 uses the term “to the degree necessary”. This word usage is designed to provide flexibility in the way this provision
is implemented.

It means that the BCA recognises that different equipment requires differing levels of protection, depending on the
circumstances within which it is used and installed. The expression is intended to allow the appropriate authority to
determine the degree of compliance necessary in each particular case.

Any decision made in this context can extend to not requiring an item to be installed or a particular level of performance
to be achieved, if that is the appropriate action to be taken.

CP7 Fire protection of emergency equipment

CP7 is intended to protect emergency equipment from the spread of fire within a building. It is important that emergency
equipment continues to operate to the required level during an emergency. The length of time it should continue to operate
will depend on the particular equipment.

Examples
CP7 requires that the emergency equipment continue to operate for as long as it is needed. Some examples of where
protection may be required include:
* the protection of central smoke control plant required to operate in a fire for sufficient time for the occupants
to evacuate; and
* the protection of the power supply to emergency lifts for sufficient time for the use of the lifts.

CP7 uses the term “to the degree necessary”. This word usage is designed to provide flexibility in the way this provision
is implemented.

It means that the BCA recognises that different emergency equipment requires differing levels of protection, depending
on the circumstances within which it is used and installed. The expression is intended to allow the appropriate authority
to determine the degree of compliance necessary in each particular case.

Any decision made in this context can extend to not requiring an item to be installed or a particular level of performance
to be achieved, if that is the appropriate action to be taken.

CP8 Fire protection of openings and penetrations
CP8 requires openings and penetrations in building elements to resist the spread of fire.

CP8 should be read in conjunction with CP2. CP8 deals with any opening or penetration within a building element, and
CP2 deals with the building element itself.

CP8 uses the term “to the degree necessary”. This word usage is designed to provide flexibility in the way this provision
is implemented.

It means that the BCA recognises that different building elements require differing levels of protection, depending on the
circumstances within which they are used and installed. The expression is intended to allow the appropriate authority to
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determine the degree of compliance necessary in each particular case.

Any decision made in this context can extend to not requiring an item to be installed or a particular level of performance
to be achieved, if that is the appropriate action to be taken.

CP9 Fire brigade access
The attending fire brigade must, in many cases, have access to and around a building during a fire, to undertake search
and rescue and fire-fighting operations.
Access for the fire brigade should take into consideration such matters as:
®*  The size and type of the brigade vehicles likely to be required to fight a fire in the building. Consideration should

be given to ensuring that the access is wide enough for a large fire truck, able to support the truck’s weight, and
incorporate a suitable hard stand area if the brigade needs to use pump units to fight the fire.

*  The need for the brigade to fight the fire, considering such factors as the size and type of the building, the nature
of any fire safety systems in the building, and the contents of the building.

CP9 uses the term “to the degree necessary”. This word usage is designed to provide flexibility in the way this provision
is implemented.

It means that the BCA recognises that buildings need different types of fire brigade access. These differences depend on
the matters listed in CP9.

Any decision made in this context can extend to not requiring an item to be installed or a particular level of performance
to be achieved, if that is the appropriate action to be taken.

Any access for the fire brigade must be appropriate to their needs and the type of vehicles and equipment to be used,
having regard to the matters listed in CP9:

* the likelihood or risk of a fire occurring in the building;

* the size, load or intensity of any fire in the building; and

* the fire safety systems in the building, which can affect the rate of fire spread (eg if a sprinkler system is installed
in a building, it will either extinguish the fire or reduce its growth rate).

Examples
The following examples indicate circumstances where fire brigade access may not be necessary:

*  Asmall building, with a low level of occupancy and a low fire load may not require access.

*  Abuilding located in an area that does not have an operational fire service, or where the fire service is unlikely
to reach the building during the course of a fire.

If the proposal being considered involves a solution that is taking advantage of the Deemed-to-Satisfy Provisions, the
Deemed-to-Satisfy Provisions contain detailed requirements regarding fire brigade access.

If a Performance Solution is being used, it may be appropriate to assess it using the Section C Deemed-to-Satisfy
Provisions for guidance purposes. It is stressed, however, that compliance with the Deemed-to-Satisfy Provisions is not
compulsory if alternative means can be found to satisfy the appropriate authority that the Performance Requirements will
be achieved. The building proponent should refer to A2.2 for guidance on acceptable assessment methods for determining
compliance with the Performance Requirements.

Verification Methods

CV1 Fire spread between building on adjoining allotments

CV1 is a means to verify whether or not a building proposal achieves the requirements of CP2(a)(iii) in minimising the risk
of fire spreading between buildings on adjoining allotments. A fire in one building should not cause the spread of fire to
another building, because such fire spread potentially endangers public safety, health and amenity.

It is not compulsory for a designer to use CV1. The designer has the choice of using:

*  CV1 to verify that a proposal achieves CP2(a)(iii);
* the Deemed-to-Satisfy Provisions of Part C3; or
® another means of verifying that CP2(a)(iii) will be achieved.

If CV1 is used to calculate the level of heat flux, it is important to calculate the level at all the points referred to in Table
CV1. The maximum level is not necessarily at the boundary. The size and shape of the openings will influence the level
of heat flux.
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Whether a material will ignite from radiant heat depends on the amount of heat and whether an ignition source (such as
a spark) is present.

Examples

The following values give some typical examples of the amount of radiant heat necessary to ignite common materials
used in buildings and their construction. Note, these figures should not be taken to be absolute, and may be subject to
a range of variables.

°* Timber
® |Ignition in the absence of a spark 35 kW/m?2
®  |gnition in the presence of a spark 20 kW/m?
®  Curtain materials
® |Ignition in the absence of a spark 20 k\W/m?2
®  |gnition in the presence of a spark 10 kW/m?

There are three mechanisms for transferring heat:

Conduction

Conduction is the transfer of heat from one source to the other when they are in contact.
Convection

Takes place when the flames or fire plume carry the heat to another body. Convection includes the carrying of embers
from a burning body that can cause ignition of a second body.

Radiation

Radiation is the transfer of heat from one body to another. In essence this involves one body putting out enough heat to
heat up another body without any form of contact, either directly or by way of flames or embers.

Radiation is the main mechanism for heat and fire spread between buildings.

By way of techniques developed in the field of physics, it is possible to calculate the amount of heat given off by a burning
building. The answer depends on a number of factors, including:

* the distance from the building;

* the size and shape of the openings in the building;

* the temperature of the fire, which will depend on the:
*  size of the fire, and
*  type of materials burning; and

* the emissivity of any glass in openings in the building. The emissivity is, in comparatively simple terms, a
measure of radiant heat reduction through a window opening. The maximum value is 1, but lower figures may
be appropriate, depending on such factors as:

* whether the opening is drencher protected, or
*  whether the opening is a fire window.

CV2 Fire spread between buildings on the same allotment

CV2 is essentially the same as CV1, except that it deals with the spread of fire between two buildings on the same
allotment.

It is not compulsory for a designer to use CV2. The designer has the choice of using:

®*  CV2to verify that a proposal achieves CP2(a)(iii);
* the Deemed-to-Satisfy Provisions of Part C3; or
® another means of verifying that CP2(a)(iii) will be achieved.

The figures in Table CV2 are essentially the same as those in Table CV1, if an assumption is made that the boundary
dividing the buildings to which Table CV1 is applied is half way between each building.

For further information on the use of CV2, refer to the comments on CV1.

CV3 Fire spread via external walls

CV3 is a means to verify whether or not a proposed external wall system achieves the requirements of CP2 in minimising
the risk of fire spreading in a building and between buildings via the external walls of the subject building.
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It is not compulsory for a designer to use CV3. The designer has the choice of using—

®  CV3to verify that a proposal achieves CP2;
®*  The relevant Deemed-to-Satisfy Provisions; or
*  another means of verifying that CP2 will be achieved.

If CV3 is used, an external wall system must also be verified against CV1 and CV2, as well as meeting certain other fire
safety measures, including ones specific to buildings of Type A and Type B construction.

Other fire safety measures are imposed in recognition that an external wall system tested to AS 5113 may contain
combustible elements that still present a risk that needs to be mitigated in order to minimise the risk of fire spread via the
external wall of a building.

The external wall system being tested to AS 5113 must reflect what is proposed to be installed, including cavities, cavity
barriers, substrates and fixings. However, the external wall system being tested is not intended to include windows and
doors.

The supplier or manufacturer of the system may provide a written declaration stating:

*  The AS 5113 classification that the supplied system will achieve if installed correctly.
* the minimum design life of the system and any maintenance requirement to achieve the design life.

The installer may provide a written declaration that the installation has been carried out fully in accordance with the
supplier’s written instructions to achieve the required AS 5113 classification and design life.

CV4 Fire Safety Verification Method

CV4 is a means to verify the fire safety of a building in order to meet the requirements of CP1, CP2, CP3, CP4, CP5, CP6,
CP7, CP8 and CP9. For further guidance, refer to the ABCB Handbook for the Fire Safety Verification Method.
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Part C1 Fire resistance and stability

Objective

Functional Statements

Performance Requirements

The Objective and Functional Statements for Section C are at the beginning of Section C of this Guide. The Performance
Requirements for Section C are at the beginning of Section C.

Deemed-to-Satisfy Provisions

C1.0 Deemed-to-Satisfy Provisions

To clarify that the requirements of CP1 to CP9 will be satisfied if a building complies with Parts C1, C2 and C3, and
Parts G3 and G6, H1 and H3, if applicable.

Most buildings

Where a solution is proposed to comply with the Deemed-to-Satisfy Provisions, C1.0 clarifies that for most buildings
compliance with Parts C1, C2 and C3 will achieve compliance with CP1 to CP9. The exceptions to this general rule are
as follows:

®  [f the building contains an atrium, it must comply with Part G3 in addition to Parts C1, C2 and C3.

* Ifthe building contains an occupiable outdoor area, it must comply with Part G6 in addition to Parts C1, C2 and
C3.

° If the building comprises of a theatre, stage or public hall it must comply with Part H1 in addition to Parts C1,
C2 and C3.

° If the building contains an atrium and one or more theatre, stage or public hall, it must comply with Parts C1,
C2, C3, G3 and H1.

®*  Farm sheds must comply with Part H3 in addition to Parts C1, C2 and C3.

Where a Performance Solution is proposed, the relevant Performance Requirements must be determined in accordance
with A2.2(3) and A2.4(3) as applicable. (See commentary on Part A2).

C1.1 Type of construction required

To establish the minimum fire-resisting construction required for Class 2—-9 buildings.

Minimum type of construction required

C1.1(a) sets out the minimum type of fire-resisting construction required by the Deemed-to-Satisfy Provisions for all Class
2-9 buildings.

Type A construction is the most fire-resistant type of construction, Type C construction is the least fire-resistant and Type
B construction falls between these two.

C1.1(b) requires building elements to comply with Specification C1.1 for the appropriate type of construction.
Class and height (rise in storeys)

Table C1.1 explains that the required type of construction of a building depends on risk levels as indicated by the Class of
building and the building’s height as indicated by the rise in storeys. Note that there could be other factors that need to be
considered. For example, C2.2 and Table C2.2 examine the maximum permissible size of fire compartments or atriums in
buildings for specific types of construction.

Class of building
The Class of building is a measure of the building’s likely:
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* use;

e fire load;

° population; and

° mobility of the occupants, such as whether they are sleeping or alert.

Example

Research indicates that if a fire occurs while a person is asleep, the smell of the smoke will not wake them. Response
times in residential buildings are longer than in other types of buildings. The BCA thus requires a higher type of
construction in residential buildings. See Table C1.1.

Height of building (rise in storeys
The height (rise in storeys) of the building is relevant as a measure of likely evacuation times and evacuation difficulty.
Types of construction and Performance Solutions

When using a Performance Solution, Part C1 does not apply and there is no need to refer to the types of construction.
Nonetheless, if building proponents using Performance Solutions wish to use Part C1 as part of the solution, they can.

C1.2 Calculation of rise in storeys

To establish a method for the calculation of the rise in storeys of a building, as a means of helping determine a building’s
required type of construction.

What is the rise in storeys?—C1.2(a)

Under C1.2(a), the rise in storeys is the sum of the greatest number of storeys at any part of the external walls of a building
above ground level and any storeys within the roof space. The reason for the inclusion of any storey within the roof space
is that the storey may not have any external walls such as occur with a hip roof.

C1.2(a)(i) and (ii) distinguish between the situation where the part of the external walls is within the allotment (in which
case it is calculated above finished ground level—C1.2(a)(i)), or on the allotment boundary (in which case it is calculated
above natural ground level at that point—C1.2(a)(ii)).

The rise in storeys is the criteria used to determine the type of construction. This is because the rise in storeys has an
impact on:

® the risk of exposure to radiant heat from a fire in another building;

* the risk of emitting radiant heat to another building; and

* the risk to occupants who may need to travel down a stairway to safely evacuate the building.
Definition of storey
“Storey” is defined in Schedule 3. It is advisable to refer to this definition before calculating the rise in storeys of a building.
Calculation of rise in storeys

The calculation of the rise in storeys includes larger mezzanines (see C1.2(d)(i)) and situations where two or more
mezzanines can create a similar impact to larger mezzanines (see C1.2(d)(ii)) because of their potential fire load.

The calculation excludes machinery or similar plant rooms at the top of the building because they do not add significantly
to the building’s fire load (see C1.2(b)(i)) and storeys below ground level in particular circumstances outlined in Figure
C1.2(1). This is because basements are not exposed to radiant heat from a fire in another building, nor do they emit any
significant heat horizontally.

C1.2(b)(ii) describes when storeys partly below ground level are not included in the calculation of the rise in storeys, i.e.
when they are treated as basement storeys as described above. Whether a storey is to be excluded from the calculation
of the rise in storeys is determined by measuring the extent of the storey above the average ground level at the external
wall. If the wall is more than 12 m long, consider only the 12 m length of the wall where the average ground level is lowest.
If any wall of a storey is more than 1 m above the average ground level, the storey is included in the calculation of the rise
in storeys.

The height of a ceiling in a storey above the average ground level adjacent to the external wall can be determined by
calculating the area between the ground level and the ceiling for the length of the wall under consideration (the actual
length of the wall or 12 metres, whichever is the lesser) and dividing the area obtained by that length (see Figure C1.2(3)).

Class 7 or 8 with internal storey height over 6 metres—C1.2(c)

Under C1.2(c), a Class 7 or Class 8 building with more than one storey above ground level (see C1.2(c)(i)) and which has
an internal storey height of 6 metres or more is, from the point of view of potential fire load, considered to be the equivalent
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to 2 storeys (see C1.2(c)(ii)).
Examples of calculating rise in storeys
Figure C1.2(2) illustrates some examples of calculating the rise in storeys of a building.

Figure C1.2(1) Section showing storey below ground level included in rise in storeys

Storey is included in rise  — = = =
in storeys if the average
height of the shaded area
on any external wall is
greater than 1 m.

Ceiling

AN R ”

12m
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Figure C1.2(2) Examples of calculating the rise in storeys of a building
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Figure C1.2(3) Determining the height above average level of the ground

Storey 2
Finished ground Ceiling level Y
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Storey 1
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Storey 2
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Finished ground
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Storey 1 <.|—

X

Height above average ground level =

Shaded area (m?)

X (m)

‘Shaded area’ is between finished
ground and ceiling for the length of the
wall under consideration

Note: if the wall is more than 12 m long, consider only the 12 m length of the wall where the average finished ground level

is lowest (see Figure C1.2(1)).

C1.3 Buildings of multiple classification

To establish the type of construction required for a building that contains more than one Class.

Procedure for determining type of construction

In a building comprising multiple classifications, the type of construction applicable to the classification of the top storey
applies to all the storeys below it. Figure C1.3(1) illustrates this. This method is used to determine the type of construction
only, and not the FRLs required for the different classifications.
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Figure C1.3(1) Method of determining the type of construction required for multi-classified buildings

Where a Class 4 part comprises the top storey

To determine the type of construction required when a Class 4 part of a building occupies the whole of the top storey, the
class of the next highest storey must be applied to the top storey (see C1.3(b)(i)). When a Class 4 part of a building
occupies only part of the top storey, the required type of construction is determined by the class of the other part of the
top storey (see C1.3(b)(ii)).

C1.6 must be used to determine the appropriate FRLs for the building elements in the Class 4 part of the building.

Example

In a 3 storey building with the lower 2 storeys of Class 5 and the top storey entirely of Class 4 the Class 5 classification
would be applied to the top storey as shown in Figure C1.3(2). Thus the required type of construction by the use of
Table C1.1 would be at least Type B construction.
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Figure C1.3(2) Multi-classified building for above example

C1.4 Mixed types of construction

‘ To specify the circumstances in which a building may be of more than one type of construction. \

Separation by a fire wall

The only circumstance in which the Deemed-to-Satisfy Provisions allow a building to be of different types of construction
is when the types are separated from one another by a fire wall as described in C2.7(b).

Different types must not be above one another
In no case do the Deemed-to-Satisfy Provisions allow different types of construction to be above one another.

C1.5 Two storey Class 2, 3 or 9c buildings

To grant concessions for:

* Jlow-rise Class 2 and Class 3 buildings provided with a good means of egress; and
*  sprinkler protected Class 9c buildings.

Low-rise Class 2 and Class 3 buildings

The concession for Class 2 and Class 3 buildings is made on the basis that the level of risk to occupants does not warrant
the full application of the type of construction requirements.

The circumstances outlined in C1.5(a) and (b) are alternative options. They do not have to both exist to bring the C1.5
concession into operation.

The concession also applies to a building containing a mixture of Class 2 and Class 3.
Figure C1.5 illustrates an example of the use of the concession allowed by C1.5.
Low-rise Class 9c buildings

The concession for Class 9c buildings recognises the benefits of sprinkler systems and differences between Types A, B
and C construction. It must be remembered that the Class 9c¢ building must comply with all the other BCA provisions,
including the floor area limitations contained in Table C2.2.
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C1.6 Class 4 parts of buildings

To specify that Class 4 parts of buildings are subject to the same requirements for fire-resistance levels (FRLs) and
separation as would apply to Class 2 parts in similar circumstances.

Class 4 FRLs the same as Class 2

The reason for requiring the same FRL for a Class 4 as a Class 2 building is because the two different classifications have
similar fire loads. It should be noted that the Type of construction required for a Class 4 part is determined in accordance
with C1.3.

In a building fire, the people most at risk include those who are sleeping. It is therefore important that the residential part
of the building be fire separated from the other parts. The fire-resistance levels (FRLs) required for structural elements in
a Class 4 part of a building are identified in Tables 3, 4 or 5 of Specification C1.1.

Figure C1.5 Example of the concession allowed by C1.5

A :

< Exit stairway
at each end
of balcony

Ground Floor - opening to
a road or open space
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C1.7 Open spectator stands and indoor sports stadiums

To grant a concession for open spectator stands and indoor sports stadiums.

Indoor sports stadiums
Under specified circumstances (see C1.7(a)), an indoor sports stadium may be of Type C construction.
The reason for this concession is that although an indoor sports stadium may have a high population, particularly during
an event, it generally has a lower fire load than other Class 9b buildings. For example, in most stadiums:
o large areas are usually inaccessible to the public (being taken up as part of the sporting events); and
* the finishes are generally spartan.
Open spectator stand

Under specified circumstances (see C1.7(a)), an open spectator stand may be of Type C construction. The reason for this
concession is that an open spectator stand generally has a low fire load, even though it may have a high population,
particularly during an event; and is open at the front thereby not allowing the build up of smoke and heat.

Tier of seating—C1.7(b) and Figure C1.7

C1.7(b) refers to a “tier of seating”. This describes the levels of seating in an open spectator stand. Figure C1.7 illustrates
a single tiered open spectator stand, and a two tiered open spectator stand.

C1.8 Lightweight construction

To specify the requirements for the use of lightweight construction in:

*  circumstances which require walls with a fire-resistance level (FRL);
e  certain high use buildings; and
* fire-resisting covering of steel columns or the like.

Definition of “lightweight construction”
Refer to Schedule 3 for the definition of “lightweight construction”.
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Figure C1.7 Single tiered and two tiered seating in an open spectator stand

Rows of
seating

Rows of
seating

(a) One tier of seating

Tier two

Tier one

(b) Two tiers of seating

Lightweight construction needs protection

Lightweight construction needs protection to preserve its integrity from mechanical damage in a fire or other situation
where it may be particularly subject to risk of damage. This is because it is generally more susceptible to damage than
other forms of wall construction, such as concrete (which does not contain soft materials) and masonry thicker than 70
mm.

Specification C1.8

To make sure lightweight construction performs correctly, C1.8 states that it must comply with Specification C1.8. This
Specification sets down tests which such construction must satisfy.

Walls required to have an FRL—C1.8(a)(i)

Lightweight construction used in any wall system required to have a FRL must comply with Specification C1.8 (see
C1.8(a)(i))-

Walls not required to have an FRL—C1.8(a)(ii)

Lightweight construction must also comply with Specification C1.8 if it is used in a wall system which is not required to
have a FRL, but is specifically listed in C1.8(a)(ii) or in a building specifically listed in C1.8(a)(ii).

There is no requirement to comply with Specification C1.8 where lightweight construction is used for walls which:
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® are not listed in C1.8(a)(ii);
® arein buildings which are not listed in C1.8(a)(ii); and
® do not require fire-resistance levels.

Fire-resisting covering of steel columns—C1.8(b)

C1.8(b) sets out the circumstances under which lightweight construction is permitted to be used as a fire-resisting covering
for steel columns and the like.

C1.9 Non-combustible building elements

To specify the non-combustibility for building elements and to permit the use of certain materials that are known to
provide acceptable levels of fire safety where an element is required to be non-combustible.

The following table lists building elements required to be non-combustible, concrete, or masonry in a building of Type A
construction.

Building elements required to be non-combustible, concrete, masonry or fire-protected timber in a building of
Type A construction

Building element Type A construction

External wall Non-combustible

Common wall Non-combustible

Floor and floor framing of lift pit Non-combustible

All loadbearing internal walls (including those of shafts) Concrete, masonry or fire-protected timber
Loadbearing fire walls Concrete, masonry or fire-protected timber
Non-loadbearing walls required to be fire-resistant Non-combustible

Non-loadbearing lift, ventilation, pipe, garbage and like |Non-combustible

shafts which do not discharge hot products of combustion

The following table lists building elements required to be non-combustible, concrete, masonry or fire-protected timber in
a building of Type B construction.

Building elements required to be non-combustible, concrete, masonry or fire-protected timber in a building of
Type B construction

Building element Type B construction

External wall Non-combustible

Common wall Non-combustible

Floor and floor framing of lift pit Non-combustible

All loadbearing internal walls (including those of shafts) Concrete, masonry or fire-protected timber

Loadbearing fire walls Concrete, masonry or fire-protected timber
Non-loadbearing walls required to be fire-resistant Non-combustible

Non-loadbearing lift, ventilation, pipe, garbage and like |Non-combustible (subject to conditions outlined in C1.9(b))
shafts which do not discharge hot products of combustion

It should be noted that Parts C1, C2 and C3 and the associated Specifications contain some further non-combustibility
requirements for certain building elements.

Note also that C1.9 and other Deemed-to-Satisfy Provisions contain a number of concessions from non-combustibility.
For example, C1.13 allows fire-protected timber to be used where an element is required to be non-combustible.

C1.9(d) allows a concession from the requirement for non-combustibility for minor ancillary items forming part of an external
wall. These minor ancillary items include gaskets, caulking, sealants and damp-proof courses. They may be used wherever
a material is required to be non-combustible. In some instances the material may contain combustible components.

C1.9(e) lists materials deemed to be non-combustible. These materials may be used wherever a material is required to
be non-combustible. In some instances the material may contain combustible components. The materials listed are not
intended to apply to fire place hearths (see G2.3).

NCC 2019 Guide to BCA Volume One ARCH IVED Page 43



ARCHIVED
C1.9

C1.10 Fire hazard properties

To stipulate the minimum fire hazard properties of materials inside a building susceptible to the effects of flame or
heat.

Occupants must be able to evacuate

It is important that the spread of fire and the development of smoke be limited during a fire until building occupants have
had time to evacuate. See CP4.

C1.10(a) lists the internal linings, materials and assemblies that must comply with Specification C1.10.
Materials deemed to comply

C1.10(c)(i) and (ii) list materials that are not required to comply with C1.10(a). These materials are deemed to comply and
accordingly no tests are required to prove that these materials meet the requirements of C1.10(a).

Fire retardant coatings not acceptable

Some paints have been designed to reduce flame spread on combustible materials. These paints, usually referred to as
“fire retardant paint”, cannot be used to achieve any of the required fire hazard properties.

This material is unable to be used because of its susceptibility to damage.
C1.10(b) does not prohibit the use of suitable impregnated materials that achieve the relevant fire hazard properties.
Exempted building parts and materials

C1.10(c)(iii) to (xv) is a practical recognition that a number of building components and materials are unlikely to significantly
contribute to the spread of fire and smoke, because of their size, construction, location and so on. The listed components
and materials need not comply with C1.10(a).

C1.10(c)(ix) grants an exemption to permit the use of glass reinforced polyester (GRP) in single storey buildings required
to be of Type C construction.

The material is limited to GRP because it does not droop or drip when alight. Furthermore, C1.10(c)(ix) limits the disposition
and quantity of the GRP for use in the roof. This restriction is to reduce the likelihood of the rapid horizontal spread of fire
over large sections of roofing.

Accordingly, for the exemption to be used there must be:

. separation between individual roof lights made of this material;
® arestricted area for each roof light; and
*  only a portion of the total roof sheeting made up of GRP.

GRP does not have the Spread-of-Flame Index and Smoke-Developed Index required by the Specification. However, the
C1.10(c)(ix) concession is provided because if GRP is installed in the prescribed manner, its use in single storey buildings
of Type C construction will not materially increase the risk of spread of fire and smoke.

C1.10(c)(xii) refers to elements within buildings such as joinery units, cupboards, shelving and the like which are typically
attached to the building structure, however do not form part of the building structure. These elements are exempt as they
do not form part of the structure and typically are not included within building works approval. Notwithstanding that these
elements are often fixed to the building structure for stability, they are generally of low hazard and may be likened to any
building furniture which is not subject to the fire hazard properties provisions.

Likewise, C1.10(c)(xiii) exempts certain types of non-building fixtures such as whiteboards, curtains and blinds, etc. Again,
these elements are exempt as they do not form part of the structure and typically are not included within building works
approval. It should be noted that not all such fixtures are exempt and reference needs to be made to C1.10(a) to determine
which elements must comply.

C1.11 Performance of external walls in fire

‘ To minimise the risk of any concrete external wall collapsing outwards as a complete panel during a fire. \

See the comments on CP5 for the reasons for C1.11; and why C1.11 only applies to a building having a rise in storeys of
1or2.

Specification C1.11 contains:

* detailed solutions to avoid the potential collapse, as whole panels, of concrete external walls in a building with
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arise in storeys of 2 or less; and
° minimum design loads which panel connections must resist during a fire, to minimise the risk of panels collapsing

outwards.
C1 12 * %k %k % %

The content of C1.12, which existed in NCC 2016, has been relocated and combined with other provisions at C1.9. The

provision number C1.12 has been retained without text so as not to change the numbering of the current NCC from that
of NCC 2016.

C1.13 Fire-protected timber: Concession

‘ To permit fire-protected timber to be used where an element is required to be non-combustible. \

C1.13 provides requirements for when fire-protected timber can be used where an element is required to be non-
combustible.

Limitations of the building
C1.13(a) to (c) has specific limitations for a building to use the concession for fire-protected timber.

C1.13(a) requires a building to be a separate building, or a part of building to be separated from the remainder of the
building. This includes separation via a fire wall where the part of the building only occupies part of a storey. Where the
part of the building is below or above another classification, floor separation must be provided. A fire wall or floor required
to have an FRL under C1.13(a)(ii) cannot consist of fire-protected timber.

To use the concession, a height limitation in C1.13(b) requires the building to have an effective height of not more than 25
m. C1.13(c) also requires the building to be sprinkler protected in compliance with Specification E1.5 (other than by a
FPAA 101D or FPAA101H system). This is for the purpose of the C1.13 concession and is in addition to the sprinkler
requirements of E1.5.

Construction requirements

C1.13(d) and (e) have specific construction requirements as part of the concession. Under (d), where insulation is installed
in a fire-protected timber system, the insulation must be non-combustible.

C1.13(e) requires cavity barriers for fire-protected timber to be provided in accordance with Specification C1.13. A cavity
barrier referred to in C1.13(e) is a barrier/enclosure within, around or adjacent to the fire-protected timber to limit the
spread of fire, smoke and hot gases in the event of a fire.

C1.14 Ancillary elements

To permit certain building components that may contain a limited amount of combustible material to be attached to an
external wall required to be non-combustible.

C1.14 prescribes certain allowable ancillary elements that may form part of or be attached to an external wall required to
be non-combustible, subject to certain limitations or conditions. These conditions include the ancillary element being
constructed of materials meeting certain fire properties, and limitations on its potential extent of coverage of the wall.
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Part C2 Compartmentation and separation

Objective

Functional Statements

Performance Requirements

The Objective and Functional Statements for Section C are at the beginning of Section C of this Guide. The Performance
Requirements for Section C are at the beginning of Section C.

Deemed-to-Satisfy Provisions

C2.0 Deemed-to-Satisfy Provisions

To clarify that the requirements of CP1 to CP9 will be satisfied if a building complies with Parts C1, C2 and C3, and
Parts G3, H1 and H3, if applicable.

Where a solution is proposed to comply with the Deemed-to-Satisfy Provisions, C2.0 clarifies that for most buildings
compliance with Parts C1, C2 and C3 will achieve compliance with CP1 to CP9. The exceptions to this general rule are
set out below:

*  If the building contains an atrium, it must comply with Part G3 in addition to Parts C1, C2 and C3.

* Abuilding which comprises a theatre, stage or public hall must comply with Part H1 in addition to Parts C1, C2
and C3.

° If the building contains an atrium and one or more of a theatre, stage or public hall, it must comply with Parts
C1, C2, C3, G3 and H1.

®*  Farm sheds must comply with Part H3 in addition to Parts C1, C2 and C3.

Where a Performance Solution is proposed, the relevant Performance Requirements must be determined in accordance
with A2.2(3) and A2.4(3) as applicable. (See commentary on Part A2).

C2.1 Application of Part

‘ To clarify that the floor area limitations of Part C2 do not apply to certain buildings. \

The floor area limitations of Part C2 do not apply to a carpark containing a sprinkler system complying with Specification
E1.5 (other than a FPAA101D or FPAA101H system), an open-deck carpark or an open spectator stand.

The separation requirements of potentially explosive batteries from the rest of the building contained in C2.12(a)(v) do not
apply to Class 8 electricity network substations. These batteries have inherent and specific protection, segregation and
risk mitigation measures. They are housed within the substation, with other electrical equipment which the batteries are
dedicated to support. The other ancillary building services in the substation are always kept separate from the batteries
and further internal separation is not considered necessary.

C2.2 General floor area and volume limitations

To limit the size of any fire in a building by limiting the size of the floor area and volume of a fire compartment.

Allowable size of the fire compartment

Under C2.2(a) and Table C2.2, the allowable size of the fire compartment depends on two things. The first is the type of
construction, which is a measure of a building’s ability to resist a fire. The second is the classification of the building, which
is an indicator of a building’s potential fire load.

NCC 2019 Guide to BCA Volume One ARCH IVED Page 46



ARCHIVED
C2.2

Example
In the case of a Class 7 building which has an area of 3000 m?, C2.2 enables three potential solutions. The building
can be:
*  Type C construction if it is divided into fire compartments with areas less than those specified in Table C2.2,
or if use can be made of the concessions and requirements of C2.3(a); or
*  TypeAor Type B construction, because the area of the building falls within that permitted under Table C2.2.

Machinery and plant rooms
Under C2.2(b), machinery and plant rooms at the top of a building are not included in the calculation of a building’s floor
area or volume of a fire compartment. The BCA assumes that such rooms represent a low risk to people in case of fire
because of the generally:

* low fire load;

®*  |low number of people who use them; and

* as the occupants of most buildings evacuate downwards, a fire in a plant room at the top of a building will
generally not interfere with the ability to evacuate.

Atriums

Under C2.2(c), in an atrium, the area of the atrium well above the floor of the atrium is excluded from the volume calculation
because there is no space in which to store materials, thus it is assumed that it does not contribute to the fire load. See
Part G3.

Class 9c buildings
Table C2.2 allows sprinkler protected Class 9c buildings to have a maximum fire compartment size of—

*  if the building is of Type A construction—8000 m?; or

*  if the building is of Type B construction—5000 m?; or

*  if the building is of Type C construction—3000 mZ.
Buildings of mixed classifications

C2.2 makes no reference to the use of Table C2.2 for a building containing mixed classifications. The table specifies both
the maximum allowable floor area and volume of certain fire compartments and atria.

To calculate the maximum permissible floor area component of the size limitations in Table C2.2, firstly take the percentage
of each classification as a proportion of the actual floor area of the building.

Then, use this percentage to calculate the proportion of the maximum floor area permitted for that classification in Table
C2.2 and then add each of those calculations together to come to a maximum permitted floor area for the combined
classifications. This is illustrated in simpler terms in the example below.

Example

Figure C2.2 shows a building of Type C construction containing a factory (Class 8) with an office (Class 5) at the front.
The total area of the building is 2100 m2.

The area of the Class 8 portion of the building is 80% (1680 m?2) of the floor area of the whole building (that is, the
combined Class 8 and Class 5 portions).

The area of the Class 5 portion of the building is 20% (420 m?) of the floor area of the whole building (that is, the
combined Class 8 and Class 5 portions).

To determine if such a building complies with Table C2.2, the following calculations are necessary:

*  Maximum area of Class 8 allowed by Table C2.2 = 2000 m?

*  The percentage of Class 8 is 80% = 80% of 2000 m? = 1600 m?
*  Maximum area of Class 5 allowed by Table C2.2 = 3000 m?

*  The percentage of Class 5 is 20% = 20% of 3000 m? = 600 m?
*  Maximum allowable floor area = 1600 + 600 = 2200 m?

The maximum allowable floor area of the building is 2200 mZ2. Therefore, the building in this example complies with the
floor area component of Table C2.2. The fact that the Class 8 portion exceeds 1600 m? is irrelevant for the purposes
of this process. However, that portion is not permitted to exceed 2000 m?2.

It should be noted that the maximum allowable volume must also be considered when determining whether the building
complies with Table C2.2.
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Figure C2.2 Plan of building for above example

Factory Office
(Class 8) (Class 5)

C2.3 Large isolated buildings

‘ To grant concessions for large isolated buildings from the floor area and volume limitations. \

Up to 18000 m? floor area and 108000 m? volume

Under C2.3(a), a building with a floor area of 18000 m? or less and a volume of 108000 m? or less is permitted to have
fire compartments which exceed the requirements of Table C2.2, if it complies with the requirements outlined below as
applicable:

®  Where the building is either Class 7 or Class 8—
* it contains no more than 2 storeys; and
® it has an 18 m wide open space around the building complying with C2.4(a).

®*  Where the building is Class 5-9 (including Class 7 and Class 8), it contains a sprinkler system complying with
Specification E1.5 and has vehicular access complying with C2.4(b).

Over 18000 m? in floor area or 108 000 m?3 in volume
Under C2.3(b), a building with a floor area of more than 18000 m? or a volume of more than 108000 m3 is permitted to
have fire compartments which exceed the requirements of Table C2.2 if—

. it is protected with a sprinkler system complying with Specification E1.5; and

® it has vehicular access complying with C2.4(b).

C2.3 should be read in conjunction with the smoke hazard management systems required by Table E2.2a. The reason for
this is that the smoke hazard management system will play an important part in occupant safety during a fire in large fire
compartments.

More than one building on allotment

Where there is more than one building on the allotment, each building may have fire compartments which exceed the
requirements of Table C2.2, if each building complies with C2.3(a) or C2.3(b), or if the buildings are closer than 6 metres,
they both must comply with C2.3(a) or C2.3(b), as applicable, as if they were one building.

If the buildings are separated by a fire wall complying with C2.7, the entire building, regardless of the level of fire
compartmentation, must comply with C2.3(a) or C2.3(b), as applicable.

If more than two buildings are located on the same allotment and greater than 6 m apart, each individual building must
comply with C2.3(a) or C2.3(b), as applicable.
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C2.4 Requirements for open spaces and vehicular access

To set the minimum requirements for open space around a building and the provision of vehicular access for the fire
brigade.

The reason for the open space requirement is to minimise the risk of a fire spreading to another building.

C2.4(a) specifies the compliance criteria for the open space required under C2.3. The open space must be wholly within
the allotment. However, the open space may also include everything except what is beyond a line drawn six metres from
the farthest edge of a road, river or public place adjoining the allotment.

The open space must also include the vehicular access required by C2.4(b), not be used for storage or processing and
not be built on, except as specified.

This provision requires the making of a “performance-style” judgement. It is the responsibility of the building proponent to
satisfy the appropriate authority that any buildings on the open space will not unduly impede the activities of the fire brigade,
nor add to the risk of fire spreading to a building on an adjoining allotment.

Figure C2.4 illustrates compliance with C2.4.

The reason for the fire brigade vehicular access is to enable the brigade to intervene to fight the fire, assist with evacuation,
and stop the spread of a fire to another building. The vehicular access also provides other emergency services personnel,
such as ambulance officers, with the ability to access the building as necessary.

C2.4(b) specifies the compliance criteria for the vehicular access required by Part C2.

The required vehicular access must have access from the public road system (see C2.4(b)(i)) and must have the width,
height and loadbearing capacity to allow the passage in a forward direction around the entire building and parking of fire
brigade vehicles (see C2.4(b)(ii) and (iv)).

It must also have the necessary pedestrian access to the building (see C2.4(b)(iii)). This access may be from a public
road which otherwise complies with the various requirements of C2.4(b) (see C2.4(b)(v)).

To achieve compliance with these provisions it is advisable to check with the local fire brigade, due to the varying sizes
and type of equipment and vehicles that may be required to fight a fire.
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Figure C2.4 Examples of compliance with C2.4

C2.5 Class 9a and 9c buildings

‘ To protect patients in a health-care building and residents in an aged care building from the spread of fire and smoke. \

General
It should be noted that C2.5(a) applies to Class 9a health-care buildings. C2.5(b) only applies to Class 9c buildings.

Class 9a buildings—evacuation difficulties

Residents or patients of Class 9a buildings are often unable to evacuate a building without assistance. They may be
incapable of walking or bedridden. It is important to make sure that fire and smoke only affects small areas of the building.

C2.5(a)(i) requires compartmentation for the control of smoke and fire.

C2.5(a)(ii) and (v) make it necessary to separate potential sources of fire from any patient care area. C2.5(a)(ii) requires
fire compartments in Class 9a buildings. An ancillary use area in C2.5(a)(v) is deemed to be an area where there are
items of equipment or materials, that have a high potential fire hazard (high fire load or fire source).

C2.5(a)(iii) and (iv) require sub-compartmentation in certain areas to allow for the staged evacuation of patients from the
building. Sub-compartmentation is considered to enhance evacuation procedures, which typically require assistance to
be provided to evacuees by an adequate number of staff.
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The requirements for smoke proof walls and doors are contained in Specification C2.5.
C2.5(a)(vi) provides examples of areas covered by (v).
Figure C2.5 illustrates one means of complying with C2.5.

The first part of the figure shows how the administrative area of a hospital has been separated from the patient care area
by a fire wall because the patient care area has a floor area of 2000 m?, the maximum permitted under C2.5(a)(i).

The second part of the figure shows how the ward area must be subdivided into areas with a maximum floor area of 1 000
m? by a wall with an FRL of 60/60/60.

Some floors of Class 9a buildings may require an FRL

Compliance with C2.5(a)(iv)(B) may require a floor in a Class 9a building of Type B construction to have a fire-resistance
level (FRL). The reason for this is that it is important to inhibit the spread of fire between floors. Separation of storeys in a
Class 9a building also requires any openings in external walls to be vertically separated in accordance with C2.6.

Class 9c buildings—evacuation difficulties

Residents of Class 9c buildings are often unable to evacuate without assistance. They may be incapable of walking or
bedridden. It is therefore important to make sure that fire and smoke only affects small areas of the building, hence allowing
residents sufficient time should evacuation be necessary.

Some walls and floors of Class 9¢ buildings may require an FRL

C2.5(b)(ii) requires certain walls and floors in Class 9c buildings to have a fire-resistance level (FRL). The reason for this
is that it is important to inhibit the spread of fire for resident and occupant safety.

C2.5(b)(iii) allows internal walls (other than one bounding a lift or stair shaft) to have an FRL of 60/-/— because the floor
is required to have an FRL of 60/60/60. Note that the FRL is only required for structural adequacy because Table 4 only
requires loadbearing walls in these situations to have an FRL with respect to structural adequacy. The lower FRL allowed
by C2.5(b)(iii) recognises the effectiveness of the required sprinkler systems in Class 9c¢ buildings.

Compartmentation of Class 9c buildings

The compartmentation required by fire rated and smoke proof walls for Class 9c buildings is similar to that required for
Class 9a buildings.

The required compartmentation and sub-compartmentation of Class 9c buildings are to allow for the staged evacuation of
residents from the building. However, successful evacuation usually depends on assistance being provided to evacuees
by an adequate number of staff. The BCA provisions for Class 9c buildings are based on minimal on duty on-site staff
being available at any time.

C2.5(b)(i) requires a Class 9c building to be subdivided into areas with a maximum area of 500 m? by smoke walls
complying with Specification C2.5. No further subdivision of the fire compartments by smoke or fire rated walls is required.
This recognises the benefits of sprinkler systems that must be installed in all Class 9c¢ buildings.

An ancillary use area in C2.5(b)(iv) is deemed to be an area where there are items of equipment or materials that have a
high potential fire hazard (high fire load or fire source). The reason these walls need only be smoke proof, whereas those
in a Class 9a building must have an FRL, is that Class 9c buildings must be sprinkler protected.

C2.5(b)(v) provides examples of areas covered by (iv).
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Figure C2.5 Plan showing one method of complying with C2.5(a) for Class 9a buildings

C2.6 Vertical separation of openings in external walls

To minimise the risk of fire spreading from one floor to another via openings in external walls in buildings of Type A
construction.

Buildings of Type A construction

C2.6 generally applies to buildings of Type A construction and Class 9a buildings of Type B construction, because they
are the only buildings required to provide fire separation between floors. This separation is achieved by the floor being
required to have a fire-resistance level (FRL). It applies to openings above one another in different storeys if they are
within a horizontal distance of 450 mm of each other.
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It does not apply to:

*  sprinkler protected buildings because the sprinklers should prevent the fire developing to the stage where it
could spread to the floor above;

®* openings in a fire-isolated stair shaft. This is because the stair shaft is not considered to be separate storeys
and it is assumed that fire spread between floors will not occur via the stairway; or
®*  open-deck carparks and open spectator stands. This is because it is unlikely that fire would spread between
floors in these types of buildings as their open construction allows the dissipation of the effects of fire.
In addition, Class 9a buildings of Type B construction require openings in external walls to be vertically separated in
accordance with C2.6 as if the building was Type A construction (see C2.5(a)(iv)). This can be achieved either by the
construction methods outlined below or the installation of sprinklers in the building. The reason for this is that it is important
to inhibit the spread of fire between floors in Class 9a buildings.
Protection of vertically separated openings
C2.6 requires the vertical separation of openings in external walls (see C2.6(a) and (b)) of buildings of Type A construction
which do not have a sprinkler system complying with Specification E1.5 (other than a FPAA101D or FPAA101H system).
The vertical separation of openings can be achieved by either of the following methods:

®* anon-combustible spandrel or other non-combustible vertical construction having an overall height of 900 mm
or more, extending at least 600 mm or more above the upper surface of the intervening floor, and having an
FRL of 60/60/60 (see C2.6(a)(i)) as shown in Figure C2.6(1); or

®* anon-combustible horizontal projection having an outwards projection from the external face of the wall of 1100
mm or more, an extension along the wall beyond the openings of at least 450 mm, and having an FRL of
60/60/60 (see C2.6(a)(iv)) as shown in Figure C2.6(2).

If the external wall of the building is a glass curtain wall, C2.6(a)(iii) contains specific provisions to stop or limit the spread
of fire and smoke between the glass and the edge of the concrete floor. The details are shown in Figure C2.6(3).

Although it could be argued that the spandrel or vertical projection should have the same FRL as the floor separating the
storeys, this has not been found to be necessary.

Meaning of “window or other opening”
C2.6(c) explains the meaning of the term “window or other opening” as used in C2.6(a). Basically, the term is used to
describe a part of the external wall which does not have an FRL of at least 60/60/60 to limit the spread of fire from one
storey to another by passing out through the window or opening and then re-entering the building through a similar opening
(i.e. one without an FRL of at least 60/60/60) on the storey above. Examples of such openings include:

. windows;

®  glass curtain walls;

° non-fire rated panels; and

e  other parts of the wall that do not have an FRL of at least 60/60/60.
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Figure C2.6(1) Section showing use of spandrel to separate external window openings
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Figure C2.6(2) Example showing use of slab or horizontal construction to separate external window openings
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NCC 2019 Guide to BCA Volume One ARCH IVED Page 55



ARCHIVED
C2.6

Figure C2.6(3) Section showing separation of external window openings in a curtain wall
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C2.7 Separation by fire walls

To explain that buildings separated by a fire wall may be considered as fire compartments or be regarded as separate
buildings.

Construction
C2.7(a) outlines how a fire wall is to be constructed.

C2.7(a)(i) sets out the required FRL of a fire wall. If any part adjoining the fire wall is required to have a higher FRL, the
fire wall must achieve the higher FRL. The exception occurs if an adjoining part is an open-deck or sprinklered carpark
that complies with the concessions set out in Table 3.9, 4.2 or 5.2 of Specification C1.

C2.7(a)(ii) requires all openings in fire walls to not reduce the required FRL of Specification C1.1 for the fire wall, except
where permitted by Part C3. In effect, this provision is referring to:

®* (3.5 for doorways in fire walls;

® (3.6 for sliding doors in fire walls;

. C3.7 if the fire wall forms separation required for horizontal exits; and
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®* (C3.15 for openings for service penetrations.

Figure C2.7(1) Example of method of separating a building by a fire wall in accordance with C2.7(b)(ii)

Fire wall extended to
underside of roof

M~ coverin
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Section

C2.7(a)(iii) indicates which building elements are permitted to pass through or cross a fire wall and prohibits the use of
any building element if it reduces the fire wall’s FRL below that required. Hence, elements that pass through or cross a
fire wall have to be part of the fire wall’s tested prototype.

C2.7(a)(iii) grants an exemption to its requirements for small roof battens and roof sarking.
Separation of buildings

C2.7(b) indicates the extent a fire wall divides a building into separate buildings for the Deemed-to-Satisfy Provisions of
Sections C, D and E (see Figure C2.7(1)).

The fire wall must extend through all storeys and similar spaces which are common to the subject parts of the building,
and any adjoining part of the building, through to the underside of any roof covering (see C2.7(b)(ii)).

C2.7(b) outlines the requirements for the extent of a fire wall that separates adjoining parts of a building where the roofs
are at different levels.

If buildings, with different roof levels divided by a fire wall, are to be treated as two separate buildings, the fire wall must
extend up to the underside of the highest roof or not less than 6 m above the covering of the lowest roof.

Alternatively, C2.7(b) allows the fire wall not to extend 6 m above the lower roof if the roof to the lower level building:
®* has the FRL prescribed for the fire wall by Specification C1.1 and no openings are located within 3 m of any
wall located above the lower roof; or

* the lower roof is non-combustible and the part of the building below has a sprinkler system complying with
Specification E1.5 (other than a FPAA101D or FPAA101H system) installed.

Separation of fire compartments

C2.7(c) clarifies that a fire wall built in accordance with C2.7(a) can be considered to divide a building into different fire
compartments for the purpose of Sections C, D and E (see Figure 2.7(2)).
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Figure C2.7(2) Example of a method of separating a building into fire compartments by a fire wall in accordance
with C2.7(c)
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For a fire wall to compartment a building it must extend to the underside of any roof covering or between floors that have
an equivalent FRL to the fire wall.

If the building is being separated into fire compartments by a fire wall have different roof levels there is no requirement to
extend the fire wall to the underside of the higher roof level or above the lower roof level. This is because the fire wall
serves as a means to limit the floor area of the building. When a fire wall is applied in this case, the building cannot be
treated as two separate buildings for the purpose of Sections C, D and E of the BCA.

Figure C2.7(2) illustrates the case where two fire walls divide storeys but do not align, therefore not meeting the
requirements of C2.7(b). In this case, the building cannot be regarded as two buildings divided by a fire wall.

Figure C2.7(3) illustrates a circumstance where a fire wall can be an external wall. This is important to note because of a
possible reading of the definition of “fire wall” which indicates that a fire wall would always be an internal wall. For the
purposes of Sections C, D and E, the separated building is regarded as two buildings.

C2.8 Separation of classifications in the same storey

To minimise the risk of a fire in one classification on a storey causing the failure of building elements in another
classification on the same storey.

Fire spread between classifications

The fire-resistance level (FRL) required for building elements varies, depending on the expected fire load. This load is
measured in the BCA by the building classification. With these differing FRLs, it is important that a fire in one classification
does not cause the failure of building elements in any other classification.

There are two options to stop a fire spreading from one classification to another classification on the same storey:

* use the highest of the two fire-resistance levels (FRLs) required for each building element in that storey (see
C2.8(a)); or

®* place a fire wall between the two different classifications (see C2.8(b) and (c)). In a building of mixed
classification C2.8(b) clarifies that for Type A and Type B construction the FRL is the higher of that specified in
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Table 3 or 4 but for Type C construction it is the FRL specified in Table 5. This is because the FRL for firewalls
in Type C construction is the same for all Classes.

Figure C2.8(1) illustrates some examples of fire walls separating different classifications within the same storey of a
building. In the first diagram, the public corridor must be fire-separated from the Class 6 part (as shown) or the Class 5
part to achieve total fire-separation between the different classifications. If a doorway is located in the fire wall, it must
comply with C3.5.

Figure C2.7(3) Example of fire wall used as an external wall to separate a building in accordance with

C2.7(b)(iii)

6 m min.

/

Windows must be protected
in accordance with C3.4

Elevation
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Figure C2.8(1) Examples of fire wall separating different classifications in a building of Type A construction
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(b) Separating a carpark

The diagrams in Figure C2.8(2) illustrate examples of fire walls separating different classifications within the same storey
of a multi-storey building and floors separating different classifications.
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Figure C2.8(2) Examples of fire walls and floors separating different classifications in a building of Type A con-
struction

C2.9 Separation of classifications in different storeys

To minimise the risk of a fire in one classification causing the failure of building elements in another classification in a
different storey.

C2.9 specifies the required separation between parts of a building which are of a different classification, situated one
above the other.

The aim of C2.9 is for the fire load of a storey to determine the fire protection of the floor above it. A fire on one storey will
affect the storey above to a greater degree than any storey below.

C2.9(a) sets out the requirements for buildings of Type A construction. Figure C2.9 illustrates an example of the required
fire-resistance level (FRL) of floors in a 3 storey building required to be of Type A construction.

C2.9(b) sets out the requirements for buildings of Type B and Type C construction. However, note that C2.9(b) is only
applicable where one of the parts being separated is Class 2, Class 3 or Class 4 and Specification C1.1 Clauses 4.1(i)
and 5.1(e) require floors to be protected if the building is Class 2, 3 or 9.
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Figure C2.9 Example of floors separating different classifications in a building of Type A construction
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C2.10 Separation of lift shafts

‘ To minimise the risk of a fire spreading from one floor to another floor of a building by way of a lift opening. \

The approach adopted in C2.10 for lift shafts is similar to that adopted by the BCA for stairway shafts.

C2.10 applies to all classes of buildings and specifies the protection requirements for openings both for lift landing doors
and services.

Lifts in Type A and B Construction

In any building required to be of Type A or B construction, having a lift connecting more than 2 storeys or more than 3
storeys if the building is sprinklered (other than lifts that are wholly within an atrium), the lift must be in an enclosed shaft
separated from the rest of the building.

The lift shaft walls in a building of Type A construction must have the relevant fire-resistance level (FRL) prescribed by
Table 3 of Specification C1.1. It does not matter what Class the building is, nor whether the shaft walls are loadbearing.

In a building required to be of Type B construction, the lift shaft walls must have the relevant FRL prescribed by Table 4 of
Specification C1.1 if they are loadbearing. If the lift shaft walls are non-loadbearing they must be of non-combustible
construction.

As all emergency lifts are required to be fire separated from the remainder of the building, C2.10(c) clarifies that the lift
shaft is to have an FRL of not less than 120/120/120.

C2.10(d) only applies to fire-isolated lift shafts. Lift landing doors and indicator panels are covered by C3.10. Openings for
other services must comply with any other appropriate provisions in Part C3.
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If a lift is wholly in an atrium, it is not required to be in a fire-isolated shaft. This is because the atrium comprises a single
fire compartment.

Patient care and resident areas

Any lift in a patient care area in a Class 9a building, or a resident use area in a Class 9c building is to be in a fire-isolated
shaft. In a Class 9a or 9c building that is required to be of Type A or B construction it is to have an FRL of 120/120/120. In
a Class 9a or 9c building of Type C construction the shaft is to have an FRL of 60/60/60.

Lifts in Type C construction

Apart from emergency lifts and lifts in patient care and resident use areas, lifts need not be in a fire-isolated shaft if the
building is of Type C construction. This is because such buildings are not required to have fire-rated floors or any fire
compartmentation between storeys.

C2.11 Stairways and lifts in one shaft

To maintain a safe evacuation route for people using a fire-isolated stairway, by separating the stairway shaft from the
lift shaft.

Lift shafts do not offer the same fire protection to occupants as fire-isolated stairway shafts. This is because lift landing
doors to shafts have no insulation properties and do not seal against smoke to the same extent as fire doors to stairway
shafts. Also, many lift over-runs are places where rubbish or other combustible materials may accumulate and are therefore
potential fire-sources.

C2.12 Separation of equipment

To limit the spread of fire from service equipment having a high fire hazard or potential for explosion and to ensure
emergency equipment continues to operate during a fire.

C2.12 is part of the Deemed-to-Satisfy Provisions for CP6 and CP7.

The types of equipment referred to in C2.12(a)(i) and (ii) and C2.12(c) need to continue to operate during an emergency,
such as a fire. It is therefore important to stop the spread of fire to this equipment.

The requirement under C2.12(c) that on-site fire pumps comply with E1.3, rather than C2.12(d), recognises the importance
of this equipment to fire-fighting.

The type of equipment referred to in C2.12(a)(iv) have a high explosive potential. The high temperatures and pressures
associated with a boiler requires consideration for protection as opposed to a normal water heater. It is important that any
fire in this type of equipment does not spread to other parts of the building.

Batteries referred to in C2.12(a)(v) have the potential to contain high levels of embodied energy. In a fire event, this
embodied energy can contribute to fire propagation and can be difficult to extinguish. Reference to “installed in the building”
means batteries hard wired into the building. This includes batteries used to provide power supply for fire safety equipment,
lifts, pumps, energy storage from renewable energy sources and the like. It does not include batteries associated with
removable data infrastructure, vehicles or batteries that can be readily removed or relocated (such as plug in UPS
batteries).

Not all equipment is required to be protected. Examples are listed in C2.12(b). This equipment is either designed to
withstand high temperatures during a fire, or is required to be protected by other parts of the BCA.

Under C2.12(d), the minimum fire-resistance level (FRL) for construction used to separate the equipment listed in C2.12(a)
from the remainder of the building is 120/120/120, with —/120/30 fire doors. However, if Specification C1.1 (particularly
Tables 3, 4 or 5) requires a higher FRL, then that higher FRL applies.

C2.13 Electricity supply system

To limit the spread of fire from electrical equipment and to enable the uninterrupted operation of emergency equipment
during a fire.

C2.13 is part of the Deemed-to-Satisfy Provisions for CP6 and CP7.

Certain types of electrical equipment have a high potential for explosion as well as fire. C2.13(a) requires that the doorways
to sub-stations be protected with —/120/30 fire doors to avoid the spread of any fire from the electrical equipment.

NCC 2019 Guide to BCA Volume One ARCH IVED Page 63


https://shaft.InaClass9aor9cbuildingthatisrequiredtobeofTypeAorBconstructionitistohaveanFRLof120/120/120.In

ARCHIVED
C2.13

Some State and Territory authorities may have additional requirements for the construction of electricity sub-stations. See
relevant State or Territory Appendix to the BCA.

To enable the required emergency equipment to continue to operate during any emergency, the following must be achieved:
®*  The main switchboard referred to in C2.13(b) must be separated from other parts of the building by construction
having a fire-resistance level (FRL) of 120/120/120, and any door openings protected with —/120/30 fire doors.

®*  The electrical conductors referred to in C2.13(c) must comply with the appropriate sections of AS/NZS 3013—
Wiring installations—Wiring systems for specific applications, or be protected by fire rated construction with an
FRL of 120/120/120.

Emergency equipment is considered sustained by a main switchboard when the emergency equipment does not rely on:

° battery backup; or

® an alternative power source running through the main switchboard,
when operating in the emergency mode.
Protection of electricity supply systems

ABCB funded research determined that providing physical segregation between non-emergency equipment switchgear
and emergency equipment switchgear reduces the impact of potential damage from fire by 40%. It is essential that this
equipment continue to operate during a fire. C2.13(d) therefore requires the emergency equipment to be segregated from
the other equipment in all switchboards by metal partitions designed to prevent the spread of any fault from the non-
emergency equipment to the emergency equipment.

C2.13(e) lists the emergency equipment required by C2.13(d) to be separated from non-emergency equipment in a
switchboard.

C2.14 Public corridors in Class 2 and 3 buildings

‘ To minimise the risk of long public corridors in Class 2 and Class 3 buildings becoming smoke logged. \

In a building fire, certain people are subject to greater risks than others, for example, the very young, elderly, people with
disabilities, and those who are asleep.

In a Class 2 or Class 3 building there is a very high risk that building occupants will be asleep when a fire occurs. It is
important that they be able to safely evacuate the building. To assist in the safe evacuation, long public corridors should
not become smoke logged.

C2.14 therefore requires the division of the public corridors into 40 metre lengths, by smoke walls and smoke doors. The
details of the smoke walls are set out in Specification C2.5, and details for the smoke doors are set out in Specification
C34.

The measurement of the length of the public corridor includes the sum of all connected corridor lengths that are continuous
within a separate storey, smoke compartment or fire compartment.

NCC 2019 Guide to BCA Volume One ARCH IVED Page 64



ARCHIVED

Part C3 Protection of openings

Objective

Functional Statements

Performance Requirements

The Objective and Functional Statements for Section C are at the beginning of Section C of this Guide. The Performance
Requirements for Section C are at the beginning of Section C.

Deemed-to-Satisfy Provisions

C3.0 Deemed-to-Satisfy Provisions

To clarify that the requirements of CP1 to CP9 will be satisfied if the building complies with Parts C1, C2 and C3, and
Parts G3, H1 and H3, if applicable.

See Deemed-to-Satisfy Provisions for C1. The same applies here.

C3.1 Application of Part

‘ To clarify which openings must comply with the Deemed-to-Satisfy Provisions of Part C3. \

Openings listed in C3.1(a) need not comply with the Deemed-to-Satisfy Provisions of Part C3.

However, for the purposes of C3.1(a)(iv) multiple storeys within a carpark connected by openings formed by a vehicle
ramp are considered to be within the same fire compartment and therefore sprinkler protection may be required under
E1.5.

Openings listed in C3.1(b) and (c) must comply with the relevant Part C3 Deemed-to-Satisfy Provisions.

C3.2 Protection of openings in external walls

To require any opening in external walls to be protected, only where the wall is required to have an FRL, to prevent
the spread of fire from the boundary of an adjoining allotment, or one building to another building on the same allotment.

C3.2 applies to all Class 2-9 buildings, even those protected by a sprinkler system. The provisions only apply to openings
which are exposed to a fire source feature (i.e. an allotment boundary or another building on the same allotment) and
which are located in an external wall required to have an FRL (see Figure C3.2).

Any openings in the external walls of buildings separated by fire walls must comply with C3.2. In this case, each building
is a fire-source feature to the other building (see Figure C3.2).

Protection of openings

Openings in an external wall must be protected if within 3 metres of a side or rear boundary (see C3.2(a)(i)). Or, under
C3.2(a)(ii), if they are within 6 metres of the far boundary of an adjoining road, etc, if the opening is located in a storey
above, or a reasonable distance from ground level. Openings must also be protected if they are within 6 metres of another
non-Class 10 building on the allotment (see C3.2(a)(iii)).

In regards to the protection of openings under C3.2(a), an assessment is required to determine a “reasonable” distance
from ground level, on a case by case basis. Discussions with the appropriate authority may be required in this regard.

NCC 2019 Guide to BCA Volume One ARCH IVED Page 65



ARCHIVED
C3.2

Figure C3.2 Plan showing when C3.2 requires protection of openings in an external wall required to have an
FRL
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Under C3.2(b), openings in an external wall must be limited to the size specified, if the openings are required to be
protected under C3.2(a). This is unless the openings are in a Class 9b open spectator stand.

C3.3 Separation of external walls and associated openings in different fire compartments

‘ To limit the spread of fire between fire compartments through external walls and the openings in them. \

Figure C3.3 illustrates the use of Table C3.3.

When the walls are at an angle of 180° or greater, the distance between them may be zero because the effects of radiant
heat between the walls is negligible. In practice, the distance between such walls is likely to equal the width of the fire
wall.

Sole-occupancy units in Class 2 and Class 3 buildings are not fire compartments to which C3.3 applies.
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Figure C3.3 Plan showing illustration of Table C3.3
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C3.3 applies to both external walls. It does not apply to fire walls separating fire compartments. (A fire wall is not always
an internal wall. See Figure C2.7(3) of this Guide).

C3.4 Acceptable methods of protection

To set out acceptable methods of protection required for different types of openings in a building.

C3.4(a) applies where protection is required to doorways, windows and other openings.
C3.4(b) requires fire doors, fire windows and fire shutters to comply with Specification C3.4.

C3.4 is referred to by a number of the BCA's Deemed-to-Satisfy Provisions. Some of these provisions will specify whether
or not a required sprinkler system must be internal or external. Where external wall wetting sprinklers are proposed, it
may be designed using AS 2118.2, even though that Australian Standard is not referenced in the BCA. Please note that
there are certain limitations that apply to AS 2118.2, such as the types of glazing applicable and location of sprinkler heads.

Examples
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Examples of the references to C3.4 in the other Deemed-to-Satisfy Provisions include the following:
® (3.2 refers to C3.4 for the protection required for openings in the external walls of a building located close
to a fire-source feature.

® (3.3 allows the distance between openings in the external walls of a fire compartment to be closer than
allowed by Table C3.3 if they are protected in accordance with C3.4.

®* (3.8 requires the protection of certain window openings in fire-isolated exits.
0 D1.7(c)(ii), regarding travel from an exit point of discharge within 6 metres of an opening in an external wall.
* D1.8, regarding travel past openings within 6 metres of an external stairway.
e C3.11(g)(v)(A) requires the protection of certain windows in bounding walls of Class 2 and 3 buildings and
Class 4 parts as an option.
C3.4(a)(i) clarifies that wall-wetting sprinklers are only to be used with doors that are self-closing or automatic closing.

C3.4(a)(ii) clarifies that wall-wetting sprinklers are only to be used with automatic closing windows or permanently closed
windows.

For openings other than doorways or windows, C3.4(a)(iii)(A) clarifies that internal or external wall-wetting sprinklers are
not recognised as an acceptable method of protection for voids under the Deemed-to-Satisfy Provisions. Conventional
wall-wetting sprinklers need a medium or surface to act on. An opening consisting of a void does not provide such a
medium or surface.

C3.5 Doorways in fire walls

‘ To maintain the integrity of fire walls by limiting the spread of fire through doorways. \

If the opening in the fire wall is for a horizontal exit, refer to C3.7.

When a doorway is installed in a fire wall, to achieve the same fire separation as the wall, C3.5(a) allows the use of:

* two fire doors, one on each side of the doorway;
* two fire shutters, one on each side of the doorway;
*  one fire door and one fire shutter, one on each side of the doorway;
* asingle fire door; or
* asingle fire shutter.
(See C3.5(a)(i), C3.5(a)(ii) and C3.5(a)(iii))

In each option, the single fire door or shutter, or any of the combinations of the two, must have the same fire-resistance
level (FRL) as the fire wall. (This is except for the insulation criterion, which must be at least 30 minutes)

When determining the required FRL of the fire door or shutter, Clause 6 of Schedule 5 states that non-loadbearing elements
need not comply with the structural adequacy criterion. A fire door or shutter is normally regarded as a non-loadbearing
element.

Example
Consider the case of a fire wall required to have an FRL of 240/240/240. After taking into account the concession
allowed by Clause 6 of Schedule 5, C3.5 allows any doorway in that wall to be protected by:

* two —/120/30 fire doors, one on each side of the doorway;

* two —/120/30 fire shutters, one on each side of the doorway;

®* a—/120/30 fire door and a —/120/30 shutter door, one on each side of the doorway;

®* asingle —/240/30 fire door; or

®* asingle —/240/30 fire shutter.

Closure of fire doors and shutters

C3.5(b) states that any fire door or shutter required under C3.5(a) must be either self-closing or automatic-closing. If
automatic closing, it must be initiated by smoke detectors, or (in specified circumstances) any other detector deemed
suitable in accordance with AS 1670.1 (see C3.5(c)). It is important that the detector used is suitable for the location and
type of fire likely to occur. The suitability of detectors can be determined by reference to AS 1670.1. These detectors must
also be in accord with the relevant provisions of AS 1670.1, and located as specified in C3.5(c).
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Under C3.5(d), the activation of any other required suitable fire alarm system (including a complying sprinkler system), in
either of the fire compartments separated by the fire wall, must operate the automatic closing of the fire door or shutter.

A smoke detector can give false alarms if the atmosphere contains particles such as steam or other vapours that obscure
vision (eg kitchens, carparks, etc). If a smoke detector is likely to give a false alarm due to the atmospheric conditions,
then a heat detector should be used to comply with C3.5(c).

Figure C3.5 illustrates the requirements of C3.5.

Figure C3.5 Plan illustrating automatic fire doors or automatic fire shutters installed in an opening in a fire wall
in accordance with C3.5
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C3.6 Sliding fire doors

‘ To avoid danger to occupants caused by the automatic closing of a sliding fire door. \

It is an acceptable and frequently used option to protect an opening in a fire wall by a sliding fire door held open by an
electromagnetic device. However, sliding fire doors tend to be quite large and heavy, presenting a potential danger to
occupants passing through while it is closing. To reduce the danger to building occupants the rate of the door’s closing is
limited and must be by the deactivation of an electromagnetic device (see C3.6(a)(i)).

In the event of a power failure, the electromagnetic device must also fail-safe so that the door closes thereby maintaining
the integrity of the fire wall (see C3.6(a)(ii)).

Warning lights and signs are required to be installed on each side of the door by C3.6(a)(iii) and (iv) to indicate the presence
and operation of the fire door. C3.6(b) and (c) requires the electromagnetic device to deactivate and the warning system
to operate when there is a fire in a fire compartment on either side of the fire wall. This process must be activated by either
smoke detectors or heat detectors (in specific circumstances) installed in accordance with the relevant provisions of
AS/NZS 1905.1 and AS 1670.1 (see C3.6(b)).

The activation of any other required suitable fire alarm system (including a complying sprinkler system) in either of the fire
compartments must also cause the automatic closing of the fire door (see C3.6(c)).

A smoke detector can give false alarms (see comments on C3.5). Heat detectors complying with C3.6(b) should be used
in these circumstances.

C3.7 Protection of doorways in horizontal exits

‘ To provide occupants using a horizontal exit with the same protection as those using a fire-isolated exit. \

Types of doors permissible
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The use of fire shutters are prohibited in a horizontal exit by D2.19(b)(ii). Similarly, D2.19(b)(iii) does not permit sliding
doors to be used as horizontal exits.

There are some concessions to these prohibitions (see D2.19).
The fire doors used for horizontal exits, as referred to in C3.7, must swing in the direction of travel (as required by D2.20).

If the horizontal exit applies in both directions (i.e. the doorway may be used to escape from either fire compartment to the
other), the installation of two doors may be necessary (see Figure C3.7).

Buildings other than Class 7 and 8

Unless it is located in a Class 7 or Class 8 building, a doorway which is part of a horizontal exit must be protected by a
single fire door complying with C3.7(a)(i).

Two fire doors in Class 7 and 8

The reason for allowing two fire doors to be installed in a doorway in Class 7 and Class 8 buildings is because single fire
doors with the required fire-resistance level (FRL) are heavy and difficult to open. In combination, the two fire doors must
achieve an equivalent FRL to the fire wall.

If two fire doors are installed in a doorway in a Class 7 or Class 8 building, it may be necessary to install a small lobby to
allow for the swing of the doors (see Figure C3.7).

C3.7(b) has the same requirements for fire doors as C3.5. Refer to the comments made in C3.5 for application to C3.7(a).

Figure C3.7 Plans showing horizontal exits in a fire wall
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C3.8 Openings in fire-isolated exits

To maintain the integrity of a fire-isolated exit and to protect people using fire-isolated exits by providing adequately
protected door and window openings.

Doorways

Any doorway leading into a fire-isolated exit is a possible source of fire and/or smoke spreading into that exit. The spread
of fire or smoke into a fire-isolated exit is dangerous.

It is therefore important that such doorways are protected by fire doors. These fire doors must be self-closing (see C3.8(a))
or automatic-closing initiated by smoke detectors or (in specified circumstances) heat detectors (see C3.8(b)).

C3.8 has the same requirements for fire doors or shutters as C3.5. Refer to the comments made in C3.5 for application
here.

C3.8 does not apply to a doorway leading from a fire-isolated exit to a road or open space, because failure of such a
doorway is not affected by a fire in the building. However, note that such a doorway may require protection to comply with
C3.2.

Windows

C3.8(d) only applies to a window which could expose an evacuating person or fire fighter to radiant heat from a fire in the
building. Therefore, C3.8(d) does not apply to a window exposed to another window within the same fire-isolated exit.

If a sprinkler system is chosen as the means of protection in accordance with C3.4, the sprinkler heads must be located
on the side of the window outside the exit.

A window subject to the requirements of C3.8(d) may also require protection from an external fire to comply with C3.2.

C3.9 Service penetrations in fire-isolated exits

To maintain the integrity of a fire-isolated exit and to protect the people using them by providing protection to service
penetrations.

C3.9 minimises the number of service penetrations into a fire-isolated exit by only allowing the services specified. Each
of the services listed in C3.9(a) and (b) is essential to maintain a safe environment within the fire-isolated enclosure.

Under C3.9(c), the water supply for fire-fighting may be located within a fire-isolated exit. Hydrants located within a fire-
isolated enclosure allow the fire brigade to set up their hoses and other equipment in a protected area before attacking
the fire.

The location of any service penetrations into the fire-isolated exit permitted by C3.9 must not reduce the exit width required
by D1.6.

C3.9 should be read in conjunction with D2.7, which deals more generally with installations in exits and paths of travel.

C3.10 Openings in fire-isolated lift shafts

To maintain the integrity of a fire-isolated lift shaft and to limit the spread of fire from one floor of a building to another
floor by way of a lift shaft.

Any doorway leading into a fire-isolated lift shaft could assist the spread of fire. Any spread of fire into the shaft could
endanger the lives and safety of the people using the lift, and lead to the spread of fire to another part of the building.
Therefore, it is important that such doorways be protected by fire doors.

AS 1530.4 (the Australian Standard for the Standard Fire Test) requires lift landing doors to be tested for integrity. Such
doors are usually of metal construction, and are not required to satisfy any insulation criteria.

Lift indicator panels in excess of 35000 mm? are considered to represent a sufficient risk of spreading fire into a lift shaft.
Indicator panels exceeding this size require backing by material having a fire-resistance level (FRL) of —/60/60.

Small panels of 35000 mm? or less are unlikely to lead to the spread of fire into the shaft. This exemption is similar in
principle to those allowed by C3.1 for minor openings such as control joints, weep holes, subfloor ventilators and the like.
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C3.11 Bounding construction: Class 2 and 3 buildings and Class 4 parts

To maintain the performance of a wall bounding any sole-occupancy unit or public corridor in Class 2 or Class 3
buildings; and any sole-occupancy unit in a Class 4 part.

Protection of doorways

To maintain the fire performance of walls surrounding a sole-occupancy unit and corridors used as egress routes in Class
2 and Class 3 buildings, C3.11(a) and (b) requires the following doorways to be protected:

®*  between sole-occupancy units and any public corridor, public hallway or the like (see C3.11(a)(i));

®*  between sole-occupancy units and any room not within a sole-occupancy unit, such as a common laundry,
common sitting room and the like (see C3.11(a)(ii));

®*  between sole-occupancy units and any landing of an internal, non-fire-isolated stair serving as a required exit
(see C3.11(a)(iii));

®*  between sole-occupancy units (see C3.11(a)(iv));

®*  between a room not in a sole-occupancy unit (such as a common laundry, common sitting room and the like)
and any public corridor, public hallway or the like (see C3.11(b)(i)); and

®*  between a room not in a sole-occupancy unit (such as a common laundry, common sitting room and the like)
and any landing of an internal, non-fire-isolated stair serving as a required exit (see C3.11(b)(ii)).

To maintain the fire performance of walls surrounding a sole-occupancy unit in a Class 4 part of a building, C3.11(c)
requires the doorways to the unit to be protected.

Fire protection required for doorways

The degree of fire protection required by C3.11(d) for doorways to sole-occupancy units in Class 2 and Class 3 buildings
and Class 4 parts is dependant upon the types of construction.

C3.11(d)(i) applies to all Class 2 and Class 3 buildings and Class 4 parts in buildings of Type A construction, except those
Class 3 buildings specified in C3.11(d)(iii).

C3.11(d)(ii) applies to all Class 2 and Class 3 buildings and Class 4 parts in buildings of Type B or Type C construction,
except those Class 3 buildings specified in C3.11(d)(iii).

C3.11(d)(iii)(A) or (B) only applies to Class 3 residential care buildings fitted with a sprinkler system complying with
Specification E1.5. A Class 3 residential care building that does not meet these requirements, must comply with C3.11(d)(i)
or (ii) as applicable.

C3.11(d)(ii) requires that the door be self-closing to make sure that the door is closed during a fire. The requirement for
such doors to be self-closing does not apply to a Class 3 residential care building which meets the requirements of
C3.11(d)(iii)(A).

Openings other than doorways

Under C3.11(e), openings other than doorways in internal walls which are required to have a fire-resistance level (FRL)
for integrity and insulation are permitted only if they do not lower the wall’s fire-resisting performance.

Automatically closing doors

Doors required by C3.11(d) may be automatic-closing, initiated by smoke detectors or (in specified circumstances) any
other detector deemed suitable in accordance with AS 1670.1(see C3.11(f)(i)). The suitability of detectors can be
determined by reference to AS 1670.1. Refer to C3.5 for door operation requirements as they apply to doors under C3.11.

Path of travel to an exit

C3.11(g) applies, in a Class 2 or Class 3 building only, where a path of travel is along an open balcony, landing or the like
and it does not provide a person evacuating with a choice of travel in different directions to alternative exits. If this path of
travel passes an external wall of another sole-occupancy unit (see C3.11(g)(i)) or a room which is not within a sole-
occupancy unit (see C3.11(g)(ii)), the external wall must be constructed in accordance with C3.11(g)(iii), have any doorways
protected in accordance with C3.11(g)(iv), and any window or other openings protected in accordance with C3.11(g)(v)(A)
or (B).

The reason for the above construction is to provide building occupants trying to evacuate with protection from radiant heat
and flames whilst passing the unit that is on fire.
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C3.12 Openings in floors and ceilings for services

To limit the spread of fire through service openings in floors and ceilings required to resist the spread of fire.

C3.12 applies to floors and ceilings in buildings of Type A, B and C construction.

The performance of a fire resisting element may be compromised if service penetrations are not adequately protected.
The method of protection should ensure the fire resisting capabilities of the element being penetrated is maintained. In
buildings of Type A construction, the service may be within a fire resisting shaft or protected in accordance with C3.15. In
buildings of Type B and C construction the service may be within a shaft that does not reduce the fire resistance of the
element it penetrates or it must be protected in accordance with C3.15.

C3.13 Openings in shafts

‘ To maintain the fire performance of the floor by limiting the spread of fire through openings in shafts. \

C3.13 only applies to buildings of Type A construction, because the other types of construction do not require service shaft
walls to have a fire-resistance level (FRL).

C3.13 sets out the detail of the protection required in different circumstances to prevent the spread of fire from one floor
to another floor by way of a shaft.

C3.14 * * * * »

In BCA 1990, this provision was performance-based. In subsequent editions of the BCA the provision is covered by the
Performance Requirements. C3.14 has been left blank, rather than renumber subsequent clauses.

C3.15 Openings for service installations

‘ To maintain the fire performance of building elements by limiting fire spread by way of service penetrations. \

C3.15 sets out a number of requirements for protection of service openings. These include:

®*  The use of tested prototypes in accordance with AS 4072.1 and AS 1530.4 (see C3.15(a)).
®  Ventilation and air-conditioning ducts complying with AS 1668.1 (see C3.15(b)).

®* The use of Specification C3.15 for metal pipes systems (excluding pipe seals or the like), sanitary plumbing,
wire or cable, or clusters of wires or cables, electrical switches, or outlets or the like.

C3.15 considers the protection of openings in elements that are providing a barrier to the spread of fire and are thus
required to have an FRL. The elements of an FRL that provide the barrier to spread of fire are insulation and integrity and
that protecting an opening in an element an FRL for structural adequacy is unnecessary. For this reason, C3.15 only
applies to an element required to have an FRL with respect to integrity or insulation.

Tested systems permitted

C3.15(a)(i) quite clearly permits the use of tested systems. To comply with this Deemed-to-Satisfy Provision it is necessary
for the appropriate authority to be satisfied that the proposal is identical to a tested prototype. AS 1530.4 includes a number
of methods of reporting the test results. These include—

° a test report.
® aregulatory information report.

. a test certificate.

Only the test report and regulatory information report contain sufficient information to allow the appropriate authority to be
satisfied that the proposal is identical with the tested prototype or differs from the prototype in accordance with AS 4072.1.

It should be noted that the provision only applies to the service where it penetrates the building element. Although AS
4072.1 and AS 1530.4 requires a tested penetration to extend a specified distance beyond the penetration opening for
the purpose of carrying out the test, the NCC only requires the building element and the part of the service penetrating
that element to be identical with the tested prototype or differs from the prototype in accordance with AS 4072.1.
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Example

Consider a service penetration consisting of a plastic pipe passing through a concrete floor to a hand basin. AS 1530.4
requires the tested prototype service pipe to extend 2 m above the floor. However, due to the height of the hand basin
above the floor, the pipe is unlikely to extend more than say 800 mm. C3.15(a)(i) allows this configuration provided it is
identical to the tested prototype where the service pipe passes through the floor or differs from the prototype in
accordance with AS 4072.1.

Variation from tested systems for metal piping systems

C3.15(a)(ii) allows a concession from the insulation criteria of a tested prototype specified in C3.15(a)(i). The concession
only applies for penetrations by metal piping systems where the service pipe is not located within an exit (see
C3.15(a)(ii)(D)) and is at least 100 mm from any combustible building element for a distance of 2 m from the penetration
of the building element (see C3.15(a)(ii)(B)). To ensure that fire is not spread via the conduction of heat from the metal
pipe, it is important that the service pipe be located so that combustible material cannot be located within 100 mm of the
pipe for a distance of 2 m from the penetration (see C3.15(a)(ii)(C)). One method of achieving this would be to place a
guard around the pipe.

In the case of a floor waste, it would not be possible to ensure that no combustible material is located within 100 mm of it.
Therefore, C3.15(a)(ii) is unlikely to apply to floor wastes.

Approval of other types of penetrations

Specification C3.15 does not apply to larger diameter electrical cables (i.e. where the opening is larger than those specified
in Clause 5(a) and (b) of 2000 mm?2 or 500 mm?2). This does not mean that larger diameter electrical cables cannot be
approved under C3.15. Larger diameter electrical cables can be approved under C3.15(a)(i)(A) (i.e. a tested system),
C3.15(a)(i)(B) where in accordance with AS 4072.1, or if necessary, as a Performance Solution.

Gas pipes can be approved under C3.15(a) or, if necessary, as a Performance Solution.

C3.16 Construction joints

‘ To limit the spread of fire between building elements required to be fire-resisting. \

To avoid the spread of fire between fire compartments or to another building, construction joints between building elements
are normally packed with fire retardant material.

A number of proprietary products are suitable for this purpose, having previously been tested in accordance with AS 1530.4
to demonstrate they have achieved the required fire-resistance level (FRL). The test only needs to record the failure criteria
of integrity and insulation. C3.16 does not require structural adequacy criteria to be achieved, as it is not part of the AS
1530.4 test for these types of materials.

C3.17 Columns protected with lightweight construction to achieve an FRL

To prohibit columns with lightweight fire protection from lowering the fire-resistance levels (FRLs) of other building
elements.

If lightweight fire protection has been inadequately applied to a column, there is an increased risk that the column will
transmit heat to another building element (such as a floor or ceiling) through which it passes. The effect is that the column
can cause a reduction in the fire-resistance level (FRL) or resistance to the incipient spread of fire of the elements through
which it passes. This can result in the spread of fire. To eliminate this potential problem, it is necessary to use a system
tested in accordance with AS 1530.4.
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Specification C1.1 Fire-resisting construction

Deemed-to-Satisfy Provisions

1 Scope

To clarify that Specification C1.1 contains requirements for fire-resisting construction of building elements.

Note that Specification C1.1 applies only to the Deemed-to-Satisfy Provisions of the BCA. If a Performance Solution
is used to satisfy a Performance Requirement, it is not necessary to comply with Specification C1.1.

Parts C1, C2, C3, D1, D2, G2, G3 and H1 of the BCA also contain requirements for building elements to be fire-
resisting and to have a fire-resistance level (FRL).

2 General Requirements

2.1 Exposure to fire-source features

To define how a building element may be exposed to a fire-source feature.

Fire-source feature
Refer to the definition in Schedule 3 on the term “fire-source feature”.

A fire-source feature is a possible fire-source external to the building from which fire could spread into the
building. It may be an allotment boundary or another building on the allotment from which fire could spread to
the subject building.

Clause 2.1 does not consider a building element to be exposed to a fire-source feature if it is shielded from the
fire-source feature by another part of the building which:
®* has an FRL of 30/—/— or more, and is not transparent or translucent;

o is less than 15 metres above another building on the allotment. Parts of a building more than 15
metres above another building are not deemed to be affected by fire; or

* is below the level of the finished ground at every relevant part of a side or rear boundary.
Figure Spec C1.1(1) illustrates some of the exemptions from the exposure to a fire-source feature.
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Figure Spec C1.1(1) Part of a building not exposed to a fire-source feature
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The building element must have an FRL required for the closest part of the element exposed to the fire-source
feature (see Clause 2.1(c)(i)).

Alternatively, the building element may have a varying FRL according to the individual distance of each section
of the building element from the fire-source feature (see Clause 2.1(c)(ii)).

Figure Spec C1.1(2) illustrates the alternatives for an external loadbearing wall of a Class 5 building required
to be of Type A construction.

2.2 Fire protection for a support of another part

To minimise the risk that a building element required to have a fire-resistance level (FRL) will fail during a fire due to
the failure of another element required to give it vertical or lateral support.

Support of building elements with an FRL
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Clause 2.2(a) sets out the requirements for the fire protection of building elements that provide lateral or vertical
support to another building element. This is because a building element with an FRL is usually dependent on
the support to maintain its FRL.

Accordingly, Clause 2.2(a) does not apply to elements that support ceilings required to have a fire-protective
covering or a resistance to the incipient spread of fire. Nor to an element required to be non-combustible.

Exceptions of building elements
Clause 2.2(b) lists a number of exemptions to Clause 2.2(a)(ii) and (a)(iii)(B).

The lateral support for the types of wall referred to in Clause 2.2(b)(i) is considered unnecessary in these cases,
because Clause 5.1(b) allows the use of brick veneer walls, and C1.11 enables the prevention of outward
collapse of certain external walls by specifying the connection of panels to the building’s frame.

The inherent fire resistance of the supports included in Clauses 3.9, 4.2 and 5.2 is considered adequate in the
carparks covered by each clause. It should be noted that compliance with the relevant Table is necessary in
order to comply with the relevant clause.

Clause 2.2(b)(iii) exempts roofs providing lateral support to other building elements. This is because of a
concession within Clause 3.5 for Type A construction. In addition, there is no requirement for Type B and C
construction, principally because such buildings are generally low rise.

Clause 2.2(b)(iv) exempts certain columns, as listed in Clause 2.5, from having an FRL.

Under Clause 2.2(b)(v) a fire wall or fire-resisting wall referred to should not collapse because it is supported
by another building element on the other side of the wall.
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Figure Spec C1.1(2) Plan showing alternative methods of complying with Table 3
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2.3 Lintels

To minimise the risk that the failure of a lintel over an opening in a wall required to have a fire-resistance level (FRL)
will result in the failure of the wall during a fire.

A lintel must have the same FRL as the part of the building containing it. This is unless it does not contribute to
the support of a fire door, fire window or fire shutter. Otherwise, the failure of the lintel during a fire could cause
the collapse of all, or part, of the wall.

Clause 2.3 only applies to a lintel required by the Deemed-to-Satisfy Provisions to have an FRL.

Clauses 2.3(a) and (b) contain some concessions for small openings where the failure of the lintel would not
result in a major collapse of the wall and lead to the spread of fire to another building.

2.4 Method of attachment not to reduce the fire-resistance of building elements

To minimise the risk that the method of attaching or installing a finish, lining, ancillary element or service installation
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will compromise the fire-resistance of a building element.

Clause 2.4 prohibits a required FRL of a building part from being reduced by the attachment or installation of
facings, finishes, ancillary elements or the installation of ducting or any other service.

The reason for controlling this is due to the potential for changes to the fire performance of a building element
via attaching or installing another element.

2.5 General concessions

‘ To permit the use of certain building practices known to provide acceptable levels of fire safety. \

The concessions contained in Clause 2.5(a) allow a steel column to not have an FRL in one and, in some cases,
two storey buildings.

The basis for this concession is the low rise of such buildings. In many cases, the columns form the legs of a
portal frame, with the roof being non-fire rated. In such a case, there would be little benefit in fire rating the
column when the roof beams are not rated.

Because of the importance of the structural integrity of a common wall or fire wall in limiting the spread of fire,
the concession for steel columns providing lateral support does not apply.

The concessions contained in Clause 2.5(b) permit a reduced FRL in timber columns in single storey buildings.
One method of determining the FRL of a timber column is to use the charring rate of the type of timber in the
column.

The structures on a roof referred to in Clause 2.5(c) are not likely to lead to the spread of fire, especially as
they are required to be non-combustible. The intent of Clause 2.5(c)(ii)(E) is to specify that the concession does
not apply to structures that contain units that in turn contain flammable or combustible liquids and gases.

The curtain walls referred to in Clause 2.5(d) must be non-combustible and protected by an external wall-wetting
sprinkler system. When such construction is used, protection is provided from fire spreading to the subject
building. For the term “curtain wall”’, see Schedule 3. For the purposes of this provision, glass is regarded as
non-combustible.

Balconies, verandahs and the like do not generally add a significant fire load to a building. Therefore, they are
not required to be in compliance with Table 3, 4 or 5. This is provided that occupants are not put at risk during
an evacuation because the only means of egress is by way of the balcony, verandah or the like.

Also, if the building is of Type A construction, the balcony, verandah or the like must be situated at a low level
of the building, and have non-combustible supports.

2.6 Mezzanine floors: Concession

To provide concessions for small mezzanines.

The Clause 2.6 concession does not apply to certain Class 9b buildings, as specified in Clause 2.6(a). The
concession only applies to certain small mezzanines, as specified in Clause 2.6(b).

If it complies with the conditions specified in Clause 2.6(b), a mezzanine and its support may be constructed
from materials that do not have an FRL and/or are combustible.

Table 2.6 requires an increase in each FRL criterion of each wall or column that supports any other part of the
building, and is within 6 metres of the mezzanine. There is no case in which a building element, with an increased
fire rating, requires an FRL greater than 240 minutes.

Increasing the FRLs surrounding a mezzanine which is combustible, or which does not have an FRL, recognises
the increased fire load that exists within both the mezzanine and the storey as a whole. This recognises the fire
load limiting effect of the minimum area requirement in Clause 2.6(b)(i).

2.7 Enclosure of shafts

‘ To minimise compromising the fire-resisting performance of a shaft. \

Shaft enclosures required to be fire-resisting must be completely fire-separated from all other portions of the
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building by building elements that have the appropriate fire-resistance.

Clause 2.7 complements other requirements for the walls of shafts by requiring that shafts be enclosed at the
top and bottom by fire rated construction.

Clause 2.7 grants exemptions for the top and bottom of shafts in cases where the likelihood of fire entering the
shaft is unlikely. This occurs when the top of the shaft is the top of the building (see Clause 2.7(a)), or the bottom
of the shaft is laid on the ground (see Clause 2.7(b)).

2.8 Carparks in Class 2 and 3 buildings

‘ To allow the use of residential levels of fire protection to be used for carparks in certain Class 2 and Class 3 buildings. \

Part A6 classifies a storey used for carparking as Class 7. The fire risks of a single storey carpark in a low-rise
Class 2 or Class 3 building are not as substantial as they are in other carparks attached to other classifications,
SO a concession is suitable. This concession is based upon the assumption that the carpark associated with
the Class 2 or 3 building will be for the exclusive use of the building occupants and that the carpark would
represent a low fire risk.

The sole purpose of this concession is to allow the carpark and/or ancillary use storey to be regarded as a
Class 2 or Class 3 building, as applicable, for the purposes of determining the fire resistance requirements of
Specification C1.1.

This concession applies to buildings which are otherwise wholly Class 2, wholly Class 3 or a mix of Class 2 and
3 and:
* the storey to which the concession is to apply is used only for carparking, or an ancillary purpose
such as storage of normal household items (see Clause 2.8(a)(i) and (b)(i));
* in the case of Class 2 buildings, contain no more than 4 storeys (see Clause 2.8(a)(ii)); and

* inthe case of Class 3 buildings or buildings that are a mix of Class 2 and 3, contain no more than 3
storeys (see Clause 2.8(b)(ii)).

The reason for the concession applying to an additional storey in Class 2 buildings is that the residents of these
buildings are long term and are usually aware of the building layout and exit routes. This concept is consistent
with D1.3.

The Clause 2.8 concession does not apply if the building contains any other classification of building.

2.9 Residential care building: Concession

To allow concessions for the fire protection of certain building elements in residential care buildings when a suitable
sprinkler system is used to achieve an adequate level of occupant safety.

“Residential care building” is defined in Schedule 3.

This concession is a response to concerns expressed by aged care organisations and health authorities in
regards to the impact of certain regulatory requirements on the design and operation of aged care hostels and
nursing homes.

The requirements for fire separation of individual sole-occupancy units (including self-closing doors) in aged
care hostels was considered to impose unwarranted development costs.

Fire compartmentation and the installation of door closers was considered to be impractical in the daily use of
an aged care facility. Self-closing fire doors are too heavy and difficult to operate by frail, elderly people. In a
number of cases this resulted in the doors being wedged open, thus negating the fire separation.

The limitation of the Class 1b concessions to buildings having an area of 300 m?2 or less and 12 occupants or
less (see A6.1) meant that those concessions could not be used for many aged care hostels. The concessions
in Clause 2.9 are considered to be reasonable for the larger aged care hostels. In some States or Territories it
is not acceptable for a Class 1b building to be used to house elderly people or other people who require special
care.

The concession contained in Clause 2.9(a)(i) applies to the requirements for floors and loadbearing walls as
set out in Tables 3, 4 and 5 of Specification C1.1. The concession, allowing a reduction in FRLs, is limited to
where the wall is an internal wall. An external wall is not subject to this concession.

The concession contained in Clause 2.9(a)(ii) for non-loadbearing internal walls, allows a reduction in FRLs
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subject to several conditions outlined in Clause 2.9(a)(ii). The conditions outlined in Clause 2.9(a)(ii) must be
achieved for the concession to apply. These conditions require walls to be:

* lined with 13 mm standard grade plasterboard, or a non-combustible material equivalent to 13 mm
standard grade plasterboard (see Clause 2.9(a)(ii)(A)); and

* extend to the underside of the floor above, a ceiling lined with standard grade plasterboard not less
than 13 mm thick or equivalent fire protective material, or a non-combustible roof covering. The wall
height requirement aims to create a smoke proof wall. This aim requires that joints and the like be
sealed to prevent the spread of smoke through potential cracks and openings (see Clause

2.9(a)(ii)(B)).
Clause 2.9(a)(ii)(C) requires that any insulation in a cavity in a non-loadbearing internal wall must be non-
combustible. This is to limit the spread of fire by way of the wall cavity.

The mandatory use of non-combustible materials prohibits the lining of non-loadbearing internal walls with
timber panelling. This does not restrict the use of timber mouldings and the like.

In addition to the above concessions for load bearing and non-load bearing walls, doors in a Class 3 building
must still comply with the requirements of C3.11(d)(ii), and walls must still comply with the requirements of Part
F5—Sound Transmission and Insulation.

Other provisions relating to residential care buildings are contained throughout the BCA. These include:

®  C3.11(d)(ii), regarding construction bounding sole-occupancy units and public corridors;
*  Clause 6(c) of Specification E2.2a, regarding warning systems; and
*  Specification E1.5, regarding sprinkler systems.

3 Type A fire-resisting construction

3.1 Fire-resistance of building elements

To specify the fire-resistance level (FRL) and other requirements for building elements in Type A construction.

Table 3 of Specification C1.1 sets out the required FRLs of building elements in a building required to be of
Type A construction. The required FRL depends on whether the element is loadbearing or non-loadbearing, if
the element comprises or is incorporated in an external wall, and its distance from any fire-source feature.

When using Table 3 of Specification C1.1, it should be noted that Clause 6 of Schedule 5 permits the deletion
of the structural adequacy criteria of an FRL for non-loadbearing elements. The reason for this is that if such
an element fails during a fire, there will be no flow-on collapse of other elements. See definition of ‘loadbearing’
in Schedule 3 to assist in understanding this provision.

The surface of an occupiable outdoor area located on a roof should be treated as a floor for the purposes of
Specification C1.1.

Clause 3.1(a) requires building elements to achieve at least the FRLs set out in Table 3.

Clause 3.1(a) only applies to the building elements listed in Table 3, and any beams or columns incorporated
in such building elements.

Clause 3.1(c) requires internal walls to extend to a barrier to stop or limit the spread of fire over the top of the
wall. Clause 3.1(c) only applies to internal walls required to have an FRL with respect to integrity and insulation.
This is consistent with the intent that the walls are only required to extend to the underside of a floor or roof, etc
when the wall is required to perform a fire separating function.

Clause 3.1(d) requires loadbearing internal walls and loadbearing fire walls (in both cases, including those
which are part of a loadbearing shaft) to be of concrete, masonry or constructed from fire-protected timber
(however, fire-protected timber has certain limitations).

Internal columns can be exposed to a fire-source feature through a window in an external wall. Clause 3.1(f)
requires such a column within 1.5 metres of a window to have the same FRL as an external column.

3.2 Concessions for floors

To allow certain floors to not have a fire-resistance level (FRL).

Clause 3.2 grants floors a number of concessions from the FRL requirement. The reason for each of the
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concessions is listed below:

* there is no fire load below a floor laid directly on the ground, (see Clause 3.2(a));

* there is a low fire load if the space below a Class 2, 3, 5 or 9 building is not a storey or does not
contain the listed elements, (see Clause 3.2(b));

* the space below a stage would generally have a low fire load because it cannot be used as a dressing
room, storage area, or the like. A fire in the storey below would not affect the stage because it is over
a floor with the required FRL. In addition, the stage would not have a room below which might have
a high fire load, (see Clause 3.2(c));

* the floor is within a residential sole-occupancy unit. This is because resistance to the spread of fire
between sole-occupancy units only is required. The levels connected are within the one sole-
occupancy unit and the spread of fire from one sole-occupancy unit to another would not be affected
by the construction of an internal floor without the required FRL, (see Clause 3.2(d)); and

* no fire separation is required for an open-access floor as a fire in the storey below could not affect
the area because it is over a floor with the required FRL, (see Clause 3.2(e)).

3.3 Floor loading of Class 5 and 9b buildings: Concession

To allow a floor or roof in a Class 5 or Class 9b building to have a reduced fire-resistance level (FRL) if it is above a
storey with a lower fire load.

Generally, Class 5 and Class 9b buildings have a comparatively low fire load which can be further reduced if
the structural carrying capacity of the floor (“live load” or “imposed action”) is restricted because there will be a
lower likelihood of the building containing a high level of stored combustible materials. AS 1170.1 and AS/NZS
1170.1 allows certain areas within office (Class 5) and assembly (Class 9b) buildings to have design floor loads
of 3 kPa.

In essence, the lower the structural carrying capacity of the storey’s floor, the lower the fire load. This lower fire
load in turn permits a reduced FRL for the floor or roof above such a storey.

The philosophy of fire protection in this provision is that the fire load of a storey controls the FRL of the floor or
roof above it. This is because a fire on one storey will affect the level above to a greater degree than itself.

Clause 3.3(a) sets out the concession for a floor above, and Clause 3.3(b) sets out the concession for the roof
above.

3.4 Roof superimposed on concrete slab: Concession

‘ To allow a non-combustible non-fire-rated roof to be superimposed on a concrete slab roof. \

Clause 3.4 allows a concession for a roof of non-fire-resisting construction to be superimposed above a concrete
slab roof. Such roofs are usually used for weather protection reasons.

Clause 3.4(a) states that the superimposed roof and any supporting members must be non-combustible.
Clause 3.4(b) states that the concrete slab roof must comply with Table 3 of Specification C1.1.

If compliance is achieved with the conditions outlined in Clause 3.4, a concession is reasonable because a fire
is unlikely to break through the concrete roof slab.

3.5 Roof: Concession

‘ To allow the roofs of certain buildings not to have a fire-resistance level (FRL). \

The roofs of certain types of buildings can be required to have an FRL to limit the spread of fire from the roof to
another building, or from another building to the roof. Clause 3.5 grants a number of concessions by which
certain roofs need not have an FRL, provided the roof covering is non-combustible.

In Clause 3.5(a), the BCA assumes that the specified sprinkler system will control any fire prior to it breaking
through the roof.

In Clause 3.5(b), the BCA assumes buildings with a rise in storeys of 3 or less will comprise a comparatively
low fire risk. Most buildings with a rise in storeys of 3 or less are permitted to be of Type B or Type C construction.
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In Clause 3.5(c), the BCA assumes that Class 2 and Class 3 buildings have a relatively low fire load compared
to other classifications, and recognises that the potential size of a fire in Class 2 and Class 3 buildings is limited
by the bounding construction of the sole-occupancy units. This concession does not apply where another
classification forms part of the storey immediately below the roof (eg a restaurant, which is Class 6).

Clause 3.5(d) assumes that the incipient spread of fire resistant ceiling will stop or limit the spread of fire to the
roof space or roof of the building for sufficient time for it to be brought under control.

3.6 Roof lights

‘ To permit roof lights or the like in a roof that is required to either have an FRL or have a non-combustible covering. \

The roofs of certain types of building can be required to have an FRL, or to be of non-combustible construction,
to limit the spread of fire from the roof to another building. This is particularly the case with a high rise building.
Clause 3.6 specifies the requirements for such roof lights.

The requirements of Clause 3.6 aim to minimise the risk that fire will spread by way of roof lights:

* from another building on an adjoining allotment;

* to an adjoining sole-occupancy unit; or

* to an adjoining fire compartment or fire-separated part of the building.
Clause 3.6 facilitates this aim by minimising the:

*  roof area which can be comprised of roof lights (see Clause 3.6(a));
* distance a roof light is from an allotment boundary (see Clause 3.6(b)(i));
® distance a roof light is from unprotected parts of the building which are higher than the roof (see
Clause 3.6(b)(ii));
* distance a roof light is from roof lights or the like in adjoining sole-occupancy units, if the bounding
walls are required to have an FRL (see Clause 3.6(b)(iii)); and
* distance a roof light is from any roof light or the like in adjoining fire-separated parts of the building
(see Clause 3.6(b)(iv)).
In some cases, the BCA requires incipient spread of fire resistant ceilings to stop or limit the spread of a fire to
the roof space.

Clause 3.6(c) provision requires that roof lights be installed in a manner which will maintain the requisite level
of protection. This is an example of a “performance-type” provision within the Deemed-to-Satisfy Provisions.
This is because a ceiling that has resistance to the incipient spread of fire is tested in the horizontal plane.

If roof lights are installed in a building, it may be necessary to install part of the ceiling in the vertical plane to
connect the roof light with the ceiling below. Where this occurs, it may be necessary for a building proponent to
provide evidence to an appropriate authority that the method proposed will meet the requirements of Clause
3.6(c).

However, in this case, if the material is installed on a vertical plane yet complies in all other respects with the
tested prototype, it is unlikely that the ceiling’s fire performance will be affected.

3.7 Internal columns and walls: Concession

‘ To allow lower fire-resistance levels (FRLs) for internal columns and walls which only support a non-fire-resisting roof. \

In the storey immediately below the roof, under circumstances specified in Clause 3.7, it is permissible to reduce
or (in some cases) delete the FRL of:

® columns, other than those in that are:

*  within 1.5 metres of a window;

* face that window; and

* exposed to a fire-source feature through that window; and
* internal walls, other than fire walls and shaft walls.

Clause 3.7 does not negate the need for internal columns to have the same FRL as an external column (set out
in Clause 3.1(f)) where that internal column is:
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. within 1.5 metres of a window;
e faces that window; and
* exposed to a fire-source feature through that window.

3.8 Open spectator stands and indoor sports stadiums: Concession

‘ To allow lower fire-resistance levels (FRLs) for building elements in open spectator stands and indoor sports stadiums. \

The Clause 3.8 concession is based on the BCA’s overall assumption that there is generally a lower risk to the
occupants of open spectator stands and indoor sports stadiums than in other buildings. The reasons for this
concession are that:

®* an open spectator stand generally has a low fire load, even though it may have a high population,
particularly during an event, and is open at the front, facilitating the ventilation of smoke and heat;
and

o in most indoor sports stadiums large areas are usually inaccessible to the public (being taken up as
part of the sporting events) and the finishes are generally spartan.

See Schedule 3 for definition of “open spectator stand”.

3.9 Carparks

‘ To allow lower fire-resistance levels (FRLs) for building elements in open-deck or sprinklered carparks. \

Clause 3.9 and Table 3.9 are based on experimental research carried out at the BHP Research Laboratories.
The research included full-scale fire tests on open-deck and enclosed carparks, and was supplemented by
extensive overseas testing.

The research showed that the Table 3.9 FRLs will not lead to an unsafe situation or structural failure of a building
element in an open-deck carpark, or an enclosed carpark, which is sprinkler protected.

See Schedule 3 for definition of “carpark”. Clause 3.9(b) refines this definition when the expression is used in
Clause 3.9 and Table 3.9.

Inclusions

Clause 3.9 concessions include:

®  a building which solely comprises a carpark (see Clause 3.9(a)(i));

® the carpark section of a building which, in part, has another use, and where the carpark and that use
are fire-separated as required in Clause 3.9(a)(ii)(A)-(D) (regardless of the classification of that use,
or whether that use is next to, above or below the carpark) (see Clause 3.9(a)(ii));

* any administrative area associated with the carpark, such as ticket selling and fee collection areas
(see Clause 3.9(b)(i)(A)); and

o in a sprinkler protected carpark, small areas ancillary to a Class 2 or Class 3 building, such as part of
the carpark used for normal ‘household’ storage (see Clause 3.9(b)(i)(B)).

Exclusions
Clause 3.9 concessions exclude:

® any area of another Class (see Clause 3.9(b)(ii)(A));
e another Class 7 use (i.e. other than carparking), (see Clause 3.9(b)(ii)(A)); and

®* an area “specifically intended” for the parking of vehicles such as trucks, buses, vans and the like
(see Clause 3.9(b)(ii)(B)).

Clause 3.9 and Table 3.9, while using a refined definition of “carpark”, also use the undefined expression
“carparking”. This word specifically refers to the parking of cars. This is also the intention of refining the definition
of “carpark” as expressed by the use of the words “specifically intended” in Clause 3.9(b)(ii)(B).

The purpose of refining this definition, which is to limit the concessions in Table 3.9 to areas used for the parking
of lighter vehicles (that is, vehicles other than commercial trucks, vans, buses and the like), rather than simply
limiting them to areas used for the parking of cars only.

Accordingly, it would seem contrary to the purpose of this clause to exclude from the refined definition and the
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word “carparking” such vehicles as motor bikes, van-like family vehicles, non-commercial panel vans, and
smaller non-commercial utilities.

Table 3.9 permits building elements to have either a specified FRL or a specified surface area to mass ratio. In
relation to columns and beams, Table 3.9 does not require them to have an FRL if they have the specified
surface area to mass ratio. Some authorities refer to this ratio as the “heat sink effect”’, in that the lower the
exposed surface area to mass ratio, the lower will be the member temperature for a given fire.

The concession of Table 3.9(a) relating to columns, only applies to columns of any material which support a
roof which is not used for carparking, and located 3 metres or more from a fire-source feature to which they are
exposed.

The concession of Table 3.9(b) only applies to steel columns which support a roof which is used for carparking,
and/or located less than 3 metres from a fire-source feature to which they are exposed. This concession is not
applicable if the steel columns support any other part of the building which is not used as a carpark.

Columns of any material that do not qualify for Table 3.9(a) and 3.9(b) concessions are subject to Table 3.9(c).

Example
The concession of (b) in the columns section of Table 3.9 does not apply if the column supports a part of the building
specifically intended for the parking of trucks, buses, vans, and the like.

In the section of Table 3.9 relating to roofs, there is a concession for roofs that are not used for carparking.

A roof used for carparking must comply with any relevant requirements of Table 3.9 (eg those relating to floor
slabs).

3.10 Class 2 and 3 buildings: Concession

To allow low-rise Class 2 and 3 buildings which are required to be of Type A construction to be constructed with timber
framing and/or non-combustible materials.

Clause 3.10 results from research undertaken by the National Association of Forest Industries and Forest and
Wood Products Australia, which have been confirmed by overseas studies.

Clause 3.10 provides a concession to Clause 3.1(d) and also to the combustibility requirements of C1.9(a) and
(b) and C2.6 to allow, subject to specified conditions, the use in certain Class 2 and 3 buildings, timber framing
instead of an alternative structural support system using non-combustible materials, concrete, or masonry.

Clause 3.10(a)(i) allows the use of timber framing.

Clause 3.10(a)(ii) allows the use of non-combustible materials (such as steel) for firewalls and internal walls
required to be fire resisting, instead of concrete or masonry as required by Clause 3.1(d).

Clause 3.10(a)(iii) allows a combination of timber framing and non-combustible materials.
The Clause 3.10(a) concession to use timber framing and/or non-combustible materials is conditional on:

* a firewall or internal wall required to be fire-resisting being extended to the underside of the non-
combustible roof covering. The wall height requirement, together with the smoke sealing requirement
of Clause 3.10(c)(ii)(D), aims to create a smoke proof wall, hence the requirement for sealing any
cracks and openings against the spread of smoke. It should be noted that these walls may need to
meet other requirements of Type A construction such as those of Clause 3.1(c);

* only non-combustible insulation being used in a wall cavity. This aims to limit the spread of fire by
way of the cavity; and

®* an automatic smoke alarm system being installed in the building to give early warning of a fire.

Clause 3.10(b) allows the top three storeys of a four storey Class 2 or 3 building to be constructed with timber
framing and/or non-combustible materials if they are located above a single storey used for vehicle parking
(note that the limitation in Clause 3.9 by use of the word “carparking” does not apply here) and ancillary
purposes. These ancillary purposes include such items as individual storerooms, laundries, and the like.

To achieve this concession, the lowest carparking storey (including the floor/ceiling between the carpark and
the storey above) must be constructed of concrete or masonry, and have the FRLs specified in Table 3, or
reduced by Clause 3.10(c). The floor between the carpark and the storey above must not contain penetrations
or openings that would reduce the fire-resisting performance of the floor. The exception to this is a door which
is permitted to be a —/60/30 self-closing fire door.

Under the Clause 2.8 concession, the vehicle parking storey can be classified as a Class 2 or 3 building for the

NCC 2019 Guide to BCA Volume One ARCH IVED Page 85



ARCHIVED

purpose of determining the relevant fire-resisting requirements of Specification C1.1.

The basis of the Clause 3.10(b) concession is that the concrete or masonry floor of the first storey above the
lowest carparking storey will provide adequate fire separation. Clause 3.10 does not require smoke detectors
or sprinklers in the lowest carparking storey because a fire occurring in it should not pose an unacceptable risk
to occupants evacuating from the upper three storeys.

Compliance must still be achieved with the other requirements of Specification C1.1 and other parts of the BCA,
including the relevant FRLs listed in Table 3 of Specification C1.1, and any relevant requirements of Clause
E1.5.

Subject to the conditions listed, including the installation of a sprinkler system, Clause 3.10(c) allows:

* areduction of the FRL of loadbearing walls (see Clause 3.10(c)(i)); and
* the deletion of the FRL for non-loadbearing internal walls (see Clause 3.10(c)(ii)).

Reference to Clause 2 of Specification E1.5 indicates one of the technical standards that the sprinkler system
may comply with is AS 2118.4—Automatic fire sprinkler systems—Residential. This Standard has been
specifically developed to provide a degree of life safety and property protection for occupants of low-rise Class
2 and 3 buildings. If the storey used as carpark requires sprinklers by Clause E1.5, then the carpark is
considered a Class 7 building for the purposes of applying Specification E1.5 (see E1.5).

Clause 3.10(c)(ii) allows non-loadbearing internal walls to have no FRL. The concession is subject to the
requirement that the internal walls be lined on each side with 13 mm standard grade plasterboard or non-
combustible materials with a similar fire-resisting performance. This means that all doors from sole-occupancy
units to corridors, when applying these concessions, must be smoke proof doors. Self-closing solid core doors
satisfy this requirement (see Specification C3.4).

The Clause 3.10(c)(ii)(B) provision regarding the height of a non-loadbearing wall, to which this concession is
applied, aims to create a smoke proof wall, hence the requirement for sealing any cracks and openings against
the spread of smoke.

The Clause 3.10(c)(ii)(C) requirement that only non-combustible insulation can be used in a cavity in a non-
loadbearing wall, to which this concession is applied, aims to limit the spread of fire by way of the cavity.

4 Type B fire-resisting construction

4.1 Fire-resistance of building elements

‘ To specify the fire-resistance level (FRL) and other requirements of building elements in Type B construction. \

Table 4 of Specification C1.1 sets out the required FRLs of building elements in a building required to be of
Type B construction. The required FRL depends on whether the element is loadbearing or non-loadbearing, if
the element comprises or is incorporated in an external wall, and its distance from any fire-source feature to
which it is exposed.

Although a roof is an external building element that can be exposed to a fire-source feature, it is not required
to comply with the FRLs specified under the heading of external wall in Table 4. The FRLs required for a roof
are contained under the heading of roofs near the bottom of the Table.

When using Table 4 of Specification C1.1, it should be noted that Clause 6 of Schedule 5 permits the deletion
of the structural adequacy criterion of an FRL for non-loadbearing elements. The reason for this is that if such
an element fails during a fire, there will be no flow-on collapse of other elements. See Schedule 3 for the
definition of “loadbearing”.

Generally speaking, Type B construction differs from Type A construction by allowing lower FRLs for external
walls, generally not requiring roofs and floors to have an FRL, and not requiring FRLs for ventilation, garbage,
and similar shafts.

These differences are based on the lower rise in storeys allowed by Table C1.1; and the smaller size of Type B
construction buildings allowed by Table C2.2.

The BCA requires the floors of buildings required to be of Type B construction to have an FRL in Class 2 and
Class 3 buildings, if the floor supports different sole-occupancy units (see Clause 4.1(i)), in Class 9a buildings
as part of the fire compartments required by C2.5(a)(iv) and in Class 9c buildings as part of the fire
compartments required by C2.5(b)(ii) (see Clause 4.1(j)).

Clause 4.1(a) requires building elements to achieve at least the FRLs set out for them in Table 4. Clause 4.1(a)
only applies to the building elements listed in Table 4, and any beams or columns incorporated in such building
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elements.

Clause 4.1(c) requires stair shafts which support floors or structural parts of floors to either have a specified
FRL, or be constructed at the junction of the shaft and floor (or part of floor), so that if the floor falls or collapses
(fully or partly) during a fire, the shaft will not be damaged.

Clause 4.1(d) requires internal walls to extend to a barrier to stop or limit the spread of fire over the top of the
wall. Such a requirement is not considered necessary when a sole-occupancy unit occupies the whole of the
top storey. This concession applies to buildings of Type B construction. Clause 4.1(d) only applies to internal
walls required to have an FRL with respect to integrity and insulation. This is consistent with the intent that the
walls are only required to extend to the underside of a floor or roof, etc when the wall is required to perform a
fire separating function.

Clause 4.1(e) requires loadbearing internal walls and loadbearing fire walls (in both cases, including those
which are part of a loadbearing shaft) to be of concrete, masonry or constructed from fire-protected timber
(however, fire-protected timber has certain limitations).

Under Clause 4.1(g), internal columns and internal walls need not comply with Table 4 if they are:

®* ina Class 5-9 building;
* in the storey immediately below the roof; and
. not fire walls or shaft walls.

Clause 4.1(i) does not apply if the storeys being separated are within a sole-occupancy unit of a Class 2 or 3
building, because it is likely that the two levels are connected by a non-fire-isolated stairway.

The primary reason for the Clause 4.1(i) fire separation requirement is that in a building fire, the highest degree
of risk is attached to such people as the very young, people with disabilities, the elderly, and those who are
asleep.

Table 5 requires internal walls bounding a stair required to be rated to have an FRL of 60/60/60. The reason for
this is because although Table C1.1 only allows buildings of Type C construction to have a maximum rise is
storeys of 2, such buildings may include a basement which is not included in the calculation of rise in storeys.
If a stairway in the building connects say a basement with two other storeys, in accordance with D1.3, a fire-
isolated exit would be required. Table 5 then sets out the required FRL for the walls of the stairway.

Examples

Buildings, which must comply with Clause 4.1(i), include:

4.2

A Class 2 building (which includes flats, apartments, etc).

A Class 3 building (which includes hotels, motels, etc).

The residential part of a school.

Accommodation for the aged, children or people with disabilities.
A residential aged care building.

A Class 9a building (which includes hospitals, etc).

A Class 9b building, such as schools, theatres, and the like.

Carparks

‘ To allow lower fire-resistance levels (FRLs) for building elements in open-deck or sprinklered carparks. \

Clause 4.2 and Table 4.2 are based on experimental research carried out at the BHP Research Laboratories.
The research included full scale fire tests on both open-deck and enclosed carparks, and was supplemented
by extensive overseas testing.

The research carried out on this matter showed that the Table 4.2 FRLs will not lead to an unsafe situation or
structural failure of a building element in an open-deck carpark, or an enclosed carpark which is sprinkler
protected.

See Schedule 3 for definition of “carpark”. Clause 4.2(b) refines this definition when the expression is used in
Clause 4.2 and Table 4.2.

Inclusions and exclusions
Clause 4.2 concessions include:

® a building which solely comprises a carpark;
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* the carpark section of a building which elsewhere has another use;

®* any administrative area associated with the carpark, such as ticket selling and fee collection areas;
and

®* ina sprinkler protected carpark, small areas ancillary to a Class 2 or Class 3 building, such as part of
the carpark used for normal “household” storage.

Clause 4.2 concessions exclude:

® any area of another Class;
® another Class 7 use (i.e. other than carparking); and
* an area “specifically intended” for the parking of vehicles such as trucks, buses, vans and the like.

Clause 4.2 and Table 4.2, while using a refined definition of “carpark”, also use the undefined expression
“carparking”. This word specifically refers to the parking of cars. This is also the intention of refining the definition
of “carpark” as expressed by the use of the words “specifically intended” in Clause 4.2(b)(ii)(B).

However, in applying these provisions, it is important to consider the purpose of refining this definition, which is
to limit the concessions in Table 4.2 to areas used for the parking of lighter vehicles (that is, vehicles other than
commercial trucks, vans, buses and the like)—rather than simply limiting them to areas used for the parking of
cars only.

Accordingly, it would seem contrary to the purpose of this clause to exclude from the refined definition and the
word “carparking” such vehicles as motor bikes, van-like family vehicles, non-commercial panel vans, and
smaller non-commercial utilities.

Regarding certain types of column and beam, Table 4.2 permits them to have either a specified FRL or a
specified surface area to mass ratio. In other words, in relation to these columns and beams, Table 4.2 does
not require them to have an FRL if they have the specified surface area to mass ratio. Some authorities refer
to this ratio as the “heat sink effect”, in that the lower the exposed surface area to mass ratio, the lower will be
the member temperature for a given fire.

The concession for columns in Table 4.2(a) applies to columns of any material which support a roof which is
not used for carparking, and located 3 metres or more from a fire-source feature to which they are exposed.

The concession in Table 4.2(b) only applies to steel columns that support a roof which is used for carparking,
and/or located less than 3 metres from a fire-source feature to which they are exposed. This concession is also
applicable where steel columns support any other part of the building that is not used as a carpark.

Columns of any material which do not qualify for the Table 4.2(a) and (b) concessions are subject to Table
4.2(c).

For the purposes of this clause, the usual definition of “carpark” is specifically amended (see Clause 4.2(b)).

Example

The concession of (b) in the columns section of Table 4.2 does not apply if the column supports a part of the building
specifically intended for the parking of trucks, buses, vans, and the like.

Table 3.9 provisions restricting the roof concession to those roofs that are not used for carparking does not
apply to Table 4.2.

The differences between Table 4.2 and Table 3.9 are based on the lower rise in storeys allowed for Type B
construction buildings by Table C1.1.

4.3 Class 2 and 3 buildings: Concession

To allow low-rise Class 2 and 3 buildings which are required to be of Type B construction to be constructed with timber
framing and/or non-combustible materials.

Clause 4.3 results from research undertaken by the National Association of Forest Industries and Forest and
Wood Products Australia, which have been confirmed by overseas studies.

The effect of Clause 4.3 is to provide a concession to Clause 4.1 to allow, subject to specified conditions, the
use in certain Class 2 and 3 buildings of timber framing instead of an alternative structural support system using
non-combustible materials, or concrete, or masonry.

Clause 4.3(a)(i) allows the use of timber framing.

Clause 4.3(a)(ii) allows the use of non-combustible materials (such as steel) for fire walls and internal walls
required to be fire-resisting, instead of concrete or masonry as required by Clause 4.1(e).
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Clause 4.3(a)(iii) allows a combination of timber framing and non-combustible materials.

Table C1.1 limits Class 2 and 3 buildings of Type B construction to a rise in storeys of two. For this reason
Clause 4.3 only applies to two storey Class 2 and 3 buildings, and no concession is allowed for a two storey
timber framed building above a concrete or masonry lower storey, as is allowed in the case of Type A
construction buildings by Clause 3.10.

The Clause 4.3(a) concession to use timber framing and/or non-combustible materials is conditional on:

* a fire wall or internal wall required to be fire-resisting being extended to the underside of the non-
combustible roof covering. The wall height requirement, together with the smoke sealing requirement
of Clause 4.3(c)(ii)(D), aims to create a smoke proof wall, hence the requirement for sealing any
cracks and openings against the spread of smoke;

® only non-combustible insulation being used in a wall cavity. This aims to limit the spread of fire by
way of the cavity; and

®* an automatic smoke alarm system being installed in the building to give early warning of a fire.

Clause 4.3(b) allows a 2 storey Class 2 or 3 building to be constructed with timber framing and/or non-
combustible materials if the lowest storey is used for vehicle parking (note that the limitation in Clause 4.2 by
use of the word “carparking” does not apply here) and ancillary purposes. These ancillary purposes include
such items as individual storerooms, laundries, and the like.

To achieve this concession, the lowest carparking storey (including the floor/ceiling between the carpark and
the storey above) must be constructed of concrete or masonry, and have the FRLs specified in Table 4. The
floor between the carpark and the storey above must not contain penetrations or openings that would reduce
the fire-resisting performance of the floor. The exception to this is a doorway which is permitted to be protected
by a —/60/30 self-closing fire door.

Under the Clause 2.8 concession, the carparking storey can be classified as a Class 2 or 3 building for the
purpose of determining the relevant fire-resisting requirements of Specification C1.1.

Subject to the conditions listed, including the installation of a sprinkler system, Clause 4.3(c) allows a reduction
of the FRL of loadbearing elements, and the deletion of the FRL for non-loadbearing elements.

Reference to Clause 2 of Specification E1.5 indicates one of the technical standards that the sprinkler system
may comply with is AS 2118.4—Automatic fire sprinkler systems—Residential. This Standard has been
specifically developed to provide a degree of life safety and property protection for occupants of low-rise Class
2 or 3 buildings (see E1.5).

Clause 4.3(c)(ii)(A) allows non-loadbearing internal walls to not have an FRL. The concession is subject to the
requirement that the internal walls be lined on each side with 13 mm standard grade plasterboard or non-
combustible materials.

The Clause 4.3(c)(ii)(B) provision regarding the height of a non-loadbearing wall to which this concession is
applied aims to create a smoke proof wall, hence the Clause 4.3(c)(ii)(D) requirement for sealing any cracks
and openings against the spread of smoke.

The Clause 4.3(c)(ii)(C) requirement that only non-combustible insulation can be used in a cavity in a non-
loadbearing wall to which this concession is applied aims to limit the spread of fire by way of the cavity.

There is no specific concession to permit the use of solid core doors in Type B construction buildings, unlike
that in Clause 3.10(c)(ii)(E), this is because they are already permitted in Type B construction (see C3.11).

The result of Clause 4.3 is that a designer proposing to use the BCA Deemed-to-Satisfy Provisions to design a
two storey Class 2 or 3 building of Type B construction has three basic options:

® designin accordance with other provisions applicable to buildings of Type B construction which, under
C1.9(a) and (b) and Clause 4.1(e) would exclude the use of timber external walls, common walls,
loadbearing internal walls, fire walls and non-loadbearing internal walls required to be fire-resisting;

° use timber and/or non-combustible materials in accordance with Clause 4.3; or
e comply with C1.5 and design for Type C construction, which places no limitations on the use of timber.

5 Type C fire-resisting construction

5.1 Fire-resistance of building elements

To specify the fire-resistance level (FRL) and other requirements of building elements in a building required to be of
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Type C construction.

Table 5 of Specification C1.1 set out the required FRLs of building elements in a building required to be of Type
C construction. If the element comprises or is incorporated in an external wall, the required FRL depends on
distance from any fire-source feature to which it is exposed.

Although a roof is an external building element that can be exposed to a fire-source feature, it is not required
to comply with the FRLs specified under the heading of external wall in Table 5. The FRLs required for a roof
are contained under the heading of roofs near the bottom of the table.

When using Table 5 of Specification C1.1, it should be noted that Clause 6 of Schedule 5 permits the deletion
of the structural adequacy criteria of an FRL for non-loadbearing elements. The reason for this is that if such
an element fails during a fire, there will be no flow-on collapse of other elements. See Schedule 3 for definition
of “loadbearing”.

Generally speaking, Type C construction differs from Type B construction by allowing lower FRLs for external
walls which are located more than 1.5 metres from a fire-source feature, and only requiring a maximum FRL of
90 minutes for any criterion. Table C2.2 bases these differences on the lower rise in storeys allowed by Table
C1.1, and the smaller size of Type C buildings allowed.

No building element in a building required to be of Type C construction is required to be non-combustible, or of
concrete or masonry.

Clause 5.1(a) requires building elements to achieve at least the FRLs set out for them in Table 5. Clause 5.1(a)
only applies to the building elements listed in Table 5, and any beams or columns incorporated in such building
elements.

Where Table 5 requires an external wall to have an FRL, Clause 5.1(b) requires that the wall only need be
tested from outside to meet the FRL criteria. This allows the use of brick veneer construction where the brick
has the required FRL.

Where a fire wall and the specified internal walls are of lightweight construction they must comply with
Specification C1.8.

Clause 5.1(d) requires internal walls to extend to a barrier to stop or limit the spread of fire over the top of the
wall.

The concession contained in Clause 4.1(d) for Type B construction with respect to the height of the wall when
a sole-occupancy unit occupies the whole of the top storey, does not apply to Type C construction.

To protect building occupants of Class 2, 3 and 9 buildings from fire spread between storeys, Clause 5.1(e)
establishes the minimum fire separation between storeys in such buildings. This requirement takes into account
the special risks that can exist in such buildings.

This requirement also relates to the fire separation of Class 2, 3 and 9 buildings from a carpark or storage area.

Clause 5.1(e) does not apply if the storeys being separated are within a sole-occupancy unit of a Class 2 or
Class 3 building, because it is likely that the two levels are connected by a non-fire-isolated stairway and would
therefore not be required to be fire separated.

The primary reason for the Clause 5.1(e) and (f) fire separation requirement is that in a building fire, the highest
degree of risk is attached to such people as the very young, people with disabilities, the elderly, and those who
are asleep.

Examples

Buildings that must comply with Clause 5.1(e) include:

A Class 2 building (which includes flats, apartments, etc).

A Class 3 building (which includes hotels, motels, etc).

The residential part of a school.

Accommodation for the aged, children or people with disabilities.
A residential aged care building.

A Class 9a building (which includes hospitals, etc).

A Class 9b building, such as schools, theatres, and the like.
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5.2 Carparks

To allow lower fire-resistance levels (FRLs) for building elements in open-deck or sprinklered carparks.

Clause 5.2 and Table 5.2 are based on experimental research carried out at the BHP Research Laboratories.
The research included full scale fire tests on both open-deck and enclosed carparks, and was supplemented
by extensive overseas testing.

The research carried out on this matter showed that the Table 5.2 FRLs will not lead to an unsafe situation or
structural failure of a building element in an open-deck carpark, or an enclosed carpark which is sprinkler
protected.

See Schedule 3 for definition of “carpark”. Clause 5.2(b) refines this definition when the expression is used in
Clause 5.2 and Table 5.2.

Inclusions and exclusions
The Clause 5.2 concessions include:

®  a building which solely comprises a carpark;
* the carpark section of a building which elsewhere has another use;

®* any administrative area associated with the carpark, such as ticket selling and fee collection areas;
and

®* ina sprinkler protected carpark, small areas ancillary to a Class 2 or Class 3 building, such as part of
the carpark used for normal ‘household’ storage.

The Clause 5.2 concessions exclude:

® any area of another Class;
* another Class 7 use (i.e. other than carparking); and
® an area “specifically intended” for the parking of vehicles such as trucks, buses, vans and the like.

Clause 5.2 and Table 5.2, while using the refined definition of “carpark”, also use the undefined expression
“carparking”. This word specifically refers to the parking of cars. This is also the intention of refining the definition
of “carpark” as expressed by the use of the words “specifically intended” in Clause 5.2(b)(ii)(B).

However, in applying these provisions, it is important to consider the purpose of refining this definition, which is
to limit the concessions in Table 5.2 to areas used for the parking of lighter vehicles (that is, vehicles other than
commercial trucks, vans, buses and the like), rather than simply limiting them to areas used for the parking of
cars only.

Accordingly, it would seem contrary to the purpose of this clause to exclude, from the refined definition and the
word “carparking”, such vehicles as motor bikes, van-like family vehicles, non-commercial panel vans, and
smaller non-commercial utilities.

Regarding certain types of columns and beams, Table 5.2 permits them to have either a specified FRL or a
specified surface area to mass ratio. In other words, in relation to these columns and beams, Table 5.2 does
not require them to have an FRL if they have the specified surface area to mass ratio. Some authorities refer
to this ratio as the “heat sink effect”, in that the lower the exposed surface area to mass ratio, the lower will be
the member temperature for a given fire.

In the section of Table 5.2 relating to columns:
* the concession of (a) applies only to steel columns that are located less than 1.5 metres from any
fire-source feature; and

* the concession of (b) applies only to columns of any material which are located less than 1.5 metres
from any fire-source feature.

Columns of any material that do not qualify for the (a) and (b) concessions are subject to (c).

Roofs that do not qualify for the roof concession in Table 5.2 must comply with the requirements of Specification
C1.1 for roofs of other buildings.

Table 3.9 provisions restricting the roof concession to those roofs that are not used for carparking does not
apply to Table 5.2.

The differences between Table 5.2 and Table 4.2 are based on the lower rise in storeys allowed for Type C
buildings by Table C1.1.
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Specification C1.8 Structural tests for lightweight construction

Deemed-to-Satisfy Provisions

This Guide does not address, in detail, every provision in this Specification.

Lightweight construction is more susceptible to damage than other forms of fire protection. It therefore needs
protection to preserve its integrity in a fire.

Specification C1.8 describes a number of tests on walls of lightweight construction which can be used to demonstrate
their acceptance as a fire protection system under the Deemed-to-Satisfy Provisions.
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Specification C1.10 Fire hazard properties

Deemed-to-Satisfy Provisions

1 Scope

‘ To set out the scope of Specification C1.10. \

It should be noted that C1.10 requires the fire hazard properties of linings, materials and assemblies used in the
construction of a building to comply with Specification C1.10. Specification C1.10 sets out the details of these
requirements.

2 Application

‘ To set out clauses in the Specification, that the linings, materials and assemblies must comply with. \

Table 1 sets out which Clauses of Specification C1.10 linings, materials and assemblies must comply with.

3 Floor linings and floor coverings

To prescribe the fire hazard properties of floor linings and floor coverings.

Clause 3(a) states that a floor lining or covering must have a critical radiant flux not less than that in Table 2. A
material’s critical radiant flux is determined by testing the material in accordance with AS ISO 9239.1. This test is
the floor radiant panel test. The higher a material’s critical radiant flux is, the better the material performs.

The different requirements for materials are based on the building classification, the location of the material in the
building and whether the building contains a sprinkler system. The requirements are higher for aged care buildings
and health care buildings due to the limited mobility of occupants in those buildings. The requirements are based on
research which indicated that the required egress time in these buildings was greater and therefore proposed levels
of control needed to be greater.

Clause 3(b) contains requirements dealing with a material’'s smoke development rate. A material’s smoke
development rate is determined by testing the material in accordance with AS ISO 9239.1. This test is the floor
radiant panel test. The requirement is only applicable where floor materials and coverings are installed in buildings
that do not have a sprinkler system complying with Specification E1.5. Clause 3(b) limits the smoke development
rate to not more than 750 percent-minutes.

Table 2 does not contain any requirements for Class 9c buildings that do not contain a sprinkler system. The reason
for this is because, pursuant to E1.5, all Class 9c buildings must have a sprinkler system installed throughout the
building.

4 Wall and ceiling linings

‘ To prescribe the fire hazard properties of wall and ceiling linings. \

Clause 4 specifies that a material used as a wall or ceiling lining must be a Group 1, Group 2 or Group 3 material
and used in accordance with Table 3. A material’s group number is determined by testing the material in accordance
with AS 5637.1.

For the purpose of the BCA, a Group 1 material indicates the best performing material and a Group 4 material is the
worst performing material.

The allowable material group number differences are based on the building classification and the location of the
material in the building. It is also dependent on whether the building contains a sprinkler system (other than a
FPAA101D or FPAA101H system) in accordance with Specification E1.5, and whether the material is used as a wall
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lining or a ceiling lining.
The locations within the building referred to in Table 3 are fire-isolated exits, fire control rooms, public corridors,
specific areas and other areas. The definition of specific areas differs according to the use of the building. The specific
areas are as follows:

e for Class 2 and 3 buildings, a sole-occupancy unit;

e for Class 5 buildings, open plan offices with a minimum floor dimension/floor to ceiling height ratio >5;

e  for Class 6 buildings, shops or other buildings with a minimum floor dimension/floor to ceiling height ratio
>5;

e for Class 9a health care buildings, patient care areas;
e for Class 9b theatres and halls, etc, an auditorium;

* for Class 9b schools, a classroom; and

e for Class 9c buildings, resident use areas.

For Class 5 and 6 buildings, the minimum floor dimension and the floor to ceiling height need to be considered when
determining “specific areas”. An area is a specific area if the minimum floor dimension/floor to ceiling height ratio is
more than 5.

Example
Consider the case of a Class 5 building having a 15 m by 20 m open plan office with a ceiling height of 2.5 m. The
building also contains an enclosed office having a floor plan of 3 m by 4 m.

For the open plan office area, as the minimum floor dimension (15 m) divided by the ceiling height (2.5 m) is 6, i.e.
more than 5, it would be deemed a “specific area” and therefore wall and ceiling linings in the area would need to
comply with the requirements for Class 5 “specific areas”.

For the enclosed office, as the minimum floor dimension (3 m) divided by the ceiling height (2.5 m) is 1.2, i.e. less than
5, it would not be deemed to be a “specific area” and therefore wall and ceiling linings in the enclosed office would
need to comply with the requirements for Class 5 “other areas”.

“Other areas” are areas which are not either a fire-isolated exit, a public corridor or a “specific area”.

The requirements differ between the building classifications. These requirements are based on research which
indicated that the required egress time differed between the building’s classifications and therefore proposed levels
of control needed to be greater.

Clause 4(a) contains requirements dealing with a material’s smoke development rate. The requirements only apply
where the wall and/or ceiling lining material is installed in a building that does not have a sprinkler system complying
with Specification E1.5 (other than a FPAA101D or FPAA101H system).

5 Air-handling ductwork

To specify requirements for air-handling ductwork.

Air-handling ductwork has the potential to cause the rapid spread of fire throughout a building. It is important that
the materials used in its construction are appropriate to avoid this potentially dangerous situation. The particular
requirements are covered by AS 4254,

6 Lift cars

‘ To specify requirements for lift cars. \

Lift cars are small, enclosed spaces, with minimal ventilation and no active fire suppression equipment. They also
have no immediate means of egress. The materials used in their construction must be appropriate to avoid a
potentially dangerous situation. The particular requirements are outlined in AS 1735.2. The appropriate Occupational
Health and Safety Authorities also enforce these requirements.

Additionally, floor linings and floor coverings must have a critical radiant flux of not less than 2.2, and the wall linings
and ceiling linings must be either a Group 1 material or a Group 2 material, which are similar to those required in
public corridors.
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7 Other materials

‘ To specify requirements for other locations and materials. \

Clause 7 sets out requirements for materials and assemblies not included elsewhere in Specification C1.10. The
detail is located in Table 4. It is important to read the notes to this table because they contain specific requirements.

Fire-isolated exits and fire control rooms

Because fire-isolated exits are considered a safe place for people seeking egress during a fire, it is acknowledged
that they should be as safe as possible.

Similarly, fire control rooms are part of a building set aside for the fire brigade to co-ordinate its search, rescue and
firefighting operations during a fire. Since fire control rooms are used by the fire brigade during a fire, they should
also be a safe as possible.

The basic aim of Table 4 is to minimise the risk of a fire in a fire-isolated exit and a fire control room.
It could be claimed that fire is unlikely to enter either of these spaces because of their construction and protection,
and therefore there is no need for control of the finishes within them. However, compromising the integrity of these
spaces is not at all unusual. For example, by—

° removal, alteration or deterioration of fire doors; or

* wedging open fire doors in fire-isolated stairways.

The prescribed Spread-of-Flame Index and Smoke-Developed Index measures aim to limit finishes to those that
are no more hazardous than a conventional paint finish on a non-combustible surface.

The requirements for sarking-type materials in a fire-isolated exit or fire control room are contained under the heading
of sarking-type material.

Class 9b theatres, public halls and the like
To minimise the spread of fire and smoke in a Class 9b building used as a theatre, public hall or the like, Table 4
contains specific requirements for—
* fixed seating used by the audience; and
. proscenium curtains.
Escalators, non-required non fire-isolated stairways and ramps, etc.

Table 4 contains requirements for materials not listed elsewhere in Specification C1.10, used in stairways, ramps
and escalators not required by the BCA, and which are non fire-isolated. These requirements aim to prevent the
spread of fire through an unrestricted number of floors through unprotected openings for stairways, ramps and
escalators. Further requirements for escalators, non-required non fire-isolated stairways and ramps can be found in
D1.12 and Specification D1.12.

Sarking-type material

The requirements in Table 4 for a sarking-type material, in areas other than fire-isolated exits and fire control rooms,
to have a Flammability Index of not more than 5 is to minimise the risk of sarking facilitating the spread of fire.

Example
Before the flammability of sarking was regulated, there was a supermarket fire with the following characteristics:

®* The building was single storey, and similar to the current Type C construction.

* The fire was caused by faulty electrical wiring, started in a small switch and staff room, and was noticed by
an employee in its initial stages.

Under normal circumstances this fire would be easily extinguished, but it penetrated the ceiling through a small hole for
electrical wiring and ignited the sarking immediately above.

The sarking aided the spread of fire through the roof space.

As a result, there was severe damage to the roof structure, including the metal roof cladding, steel purlins, bracing and
trusses, timber battens and plaster ceilings, leading to burning debris falling down onto the floor.

As explained above, fire-isolated exits are considered a safe place for people seeking egress during a fire. Likewise,
fire control rooms are spaces used by the fire brigade during a fire. Accordingly, both spaces should be as safe as
possible and the required Flammability Index is more restrictive.

Other materials
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The other materials referred to in Table 4 are materials not referred to in other parts of Specification C1.10 and
elsewhere in Table 4. Such materials include, but are not limited to the following:

®*  Window frames other than timber window frames (timber window frames are exempt from the requirements
of Specification C1.10, see C1.10(c)).

*  Attachments to walls, floors and ceilings.
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Specification C1.11 Performance of external walls in fire

Deemed-to-Satisfy Provisions

1 Scope

To clarify that Specification C1.11 aims to minimise the risk, in a fire, of external walls collapsing outwards as complete
panels and panels separating from supporting members.

Specification C1.11 contains detailed Deemed-to-Satisfy Provisions that could form part of a solution to achieve
CP5. These provisions include solutions to avoid the potential collapse outwards, as whole panels, of concrete
external walls in a building with a rise in storeys of not more than 2, and minimum design loads which panel
connections must resist during a fire.

2 Application

To clarify that Specification C1.11 applies only to buildings with a rise in storeys of 2 or less, where those buildings
have concrete external walls that could collapse as complete panels.

Specification C1.11 applies only to buildings with a rise in storeys of 2 or less, where the external walls are
constructed using tilt-up and precast concrete panels.

Figure Spec C1.11(1) and Spec C1.11(2) illustrate some of the types of construction covered by Specification C1.11.

Figure Spec C1.11(1) Typical non-loadbearing panels required to comply with Specification C1.11 (Panels may
be full bay, multiple vertically or horizontally spanning)
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Figure Spec C1.11(2) Typical loadbearing panels required to comply with Specification C1.11
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3 General requirements for external wall panels

To provide general requirements for external wall panels which will minimise the risk of them collapsing in a fire and
causing death and/or injury.

The concrete shear cone is the element of a panel that provides the bulk of the interconnection or fixing load capacity
of the panel to the main structure. The aim of Clause 3(a) is to provide some attachment to the panel after the
concrete shear cone has failed during a fire. See Figure Spec C1.11(3).
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Figure Spec C1.11(3) Typical anchor bars for inserts
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Clause 3(b) sets out the strength capacity required for top inserts or fixings so that the collapsing framework or roof
structure will pull the panel inwards. See Figure Spec C1.11(4). The value for outward displacement of one tenth of
the panel’s height is based on observations of deflections on buildings during a fire.
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Figure Spec C1.11(4) Forces to pull panel inwards

7

Drilled-in inserts and clips will suffer a greater strength loss from exposure to fire than cast-in inserts. The difference
between the factor of two given in Clause 3(b) and of six in Clause 3(c) is based on engineering principles.

The lateral supporting members referred to in Clause 3(d), for “tilt-up type buildings”, may be roof beams or trusses.

Where the wall panels are supported by eaves tie members, Clause 3(d) requires that calculation of the forces in
the eaves tie take into account the geometry of the deformations of the eaves tie. Figure Spec C1.11(5) illustrates

this requirement.
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Figure Spec C1.11(5) Forces in eaves tie
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When applying the provisions of Clause 3(e), panels used in a group have to be actually “designed to act as one
unit”. It is not enough for the designer just to nominate the number of panels that are to act together.

While Specification C1.11 mostly applies to vertically spanning panels, Clause 3(f) addresses specific provisions
applicable to horizontally spanning panels.

4 Additional requirements for vertically spanning external wall panels adjacent to columns

To provide some additional requirements to enhance the safety of vertically spanning external wall panels which are
adjacent to columns.

Observation of the effects of fires shows that during a fire:

®  concrete panel walls tend to bow away from a fire;
* steel framework softens; and
*  steel columns tend to deflect into the building.

These results create large forces on fixings of concrete wall panels to steel columns. Accordingly, Clause 4(a) requires
that connections minimise the effect of such forces.

The provisions of Clause 4(b) provide two means of complying with Clause 4(a). However, they may not be the only
means. Clause 4(a) is a performance criterion.

Clause 4(b) provides two strategies for the designer to adopt to minimise fire induced forces on the means used to
fix vertically spanning concrete wall panels to steel columns.

If the supporting framework is a material other than steel, such as concrete or timber, the differential deflections
assumed by Clause 4 will not occur, and the requirements of Clause 4(b)(i) and (ii) will be inappropriate.

Clause 4(b)(i) suggests a design of a fixing that will accommodate the expected differential displacement. Figure
Spec C1.11(6) illustrates possible solutions to provide for the deflections. The magnitude of the differential deflection
given in Clause 4(b)(i)(A) and (B) is based on observations of buildings under fire conditions.

The solution referred to in Clause 4(b)(ii) depends on fixing the concrete panel to the eaves tie member, and taking
up the differential deflection in the eaves tie member. The distance this connection must be made away from the
column is specified.

If this option is taken, the eaves tie member must be designed to comply with Clause 3(d).
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Figure Spec C1.11(6) Typical fixing to accommodate differential deflection under fire
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Specification C1.13 Cavity barriers for fire-protected timber

Deemed-to-Satisfy Provisions

Specification C1.13 sets out requirements for cavity barriers used for fire-protected timber. A cavity barrier is a
barrier/enclosure provided to cavities within, around or adjacent to fire-protected timber. The purpose of a cavity
barrier is to limit the spread of fire, smoke and hot gases to other parts of a building in the event of a fire. A cavity
barrier is used under C1.13 to permit fire-protected timber to be used in lieu of non-combustible material.

The requirements for cavity barriers in Specification C1.13 include but are not limited to:
* the location of cavity barriers, i.e. junctions between fire-resisting floor/ceiling assemblies and fire-resisting

walls;

° minimum thickness of timber used as a barrier;

° minimum thickness of insulation; and

* the method to determine the FRL of the cavity barrier.
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Specification C1.13A Fire-protected timber

1 Scope

‘ To set out the requirements for fire-protected timber. \

Specification C1.13a includes the requirements for fire-protected timber and procedures for determining the time at
which the temperature at the interface between the protection system and a fire-protected timber element is
exceeded.

2 Requirements

2.1 General requirements

‘ To specify the protection requirements for fire-protected timber. \

Where fire-protected timber is used, it must be provided with protection so as to achieve the FRL required of
the building element.

In addition, the timber must have either of the following:

®* anon-combustible fire-protective covering which achieves a resistance to the incipient spread of fire
of not less than 45 minutes when tested in accordance with Section 4 of AS 1530.4 (see Clause
2.1(a)(ii)(A)); or

* atleast two layers of 13 mm thick, fire-protective grade plasterboard fixed in the manner required to
achieve the required FRL of the element (see Clause 2.1(a)(ii)(B)).

Figure Spec C1.13a Fire-protected timber

FIRE-PROTECTED TIMBER

Y Y
General (Clause 2.1) | | Massive Timber (Clause 2.2)
Y Y
Achieve element FRL Achieve element FRL
Y Y
Achieve resistance to < 300°C at interface
incipient spread of fire per Table 1
OR OR
2/13 mm fire-grade Fire-grade plasterboard
plasterboard per Table 1
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The covering required by Clause 2.1(a)(ii) part or all of the system used to protect the timber in order to achieve
the required FRL of the building element.

Clause 2.1(a)(ii)(A) separates the testing requirements into two sub-clauses; Clause 2.1(a)(ii)(A)(aa) for
horizontal elements and Clause 2.1(a)(ii)(A)(bb) for other elements.

For testing of horizontal elements, the test must be conducted in accordance with Section 4 of AS 1530.4. The
resistance to the incipient spread of fire is deemed to have failed at the time when the maximum temperature
recorded by thermocouples located on the unexposed face of the element lining exceeds 250°C.

The requirements for the testing of other than horizontal elements are contained in Clause 2.1(a)(ii)(A)(aa). For
the purpose of measuring temperatures in accordance with this Clause, thermocouples complying with clause
2.2.3.1 of AS 1530.4 shall be positioned at the following locations:

For wall systems and the like:
° Five thermocouples shall be evenly distributed to monitor the temperature on the unexposed surface
of the fire-protective covering at the centre of the specimen and at the centre of each quarter section.
For column systems and the like:
®*  Thermocouples shall be positioned at all locations considered to be critical on the unexposed surface
of the fire-protective covering.
For all systems:
o For timber framed systems, padded thermocouples shall be located in a clear space on the unexposed
face of the fire-protected covering and shall not be located at the timber interface.

o For monolithic timber systems, thermocouples (without insulating pads) shall be located at the
interface of the fire-protective covering and the timber.

®*  The thermocouples shall not be located closer than 200 mm from any joint in the fire-protective
covering.

®*  Where the fire-protective covering is not in contact with the monolithic timber, the surface of the timber
is deemed to be the interface.

®*  The acceptance criterion is the minimum time at which the unexposed face of the fire-protective
covering or interface exceeds a maximum temperature of 250°C.

The testing must be carried out in accordance with the Standard Fire Test, or an equivalent or more severe test
on the timber element with the proposed non-combustible fire-protective covering fixed in a representative
manner and confirmed in a report from an Accredited Testing Laboratory.

2.2 Massive timber

To specify alternative protection requirements for fire-protected timber which is massive timber.

Fire-protected timber which is massive timber need not comply with Clause 2.1 if it complies with Clause 2.2.
Compliance with Clause 2.2 is achieved when all of the following is applied:
* the element is protected to achieve the required FRL (see Clause2.2(a)(i));

®* a non-combustible fire-protected covering is applied to the timber which achieves either of the
parameters specified in Table 1 (see Clause 2.2(a)(ii)); and

* cavities within the fire-protective covering, if present, are filled with non-combustible insulation (see
Clause 2.2(a)(iii)).
The covering required by Clause 2.2(a)(ii) may form part or all of the system used to protect the timber in order
to achieve the required FRL of the building element.

The option provided under Clause 2.2(a)(ii)(A) requires a test to be carried out on a representative specimen.
Refer to Clause 3 for test procedures.

Under Clause 2.2(a)(iii) the fire-protective covering may be fixed to timber battens so long as any cavities are
filled with non-combustible insulation.
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3 Determination of the time the timber interface temperature exceeds 300°C for timber at
least 75 mm thick

3.1 Form of test

‘ To provide a test procedure for massive timber. \

Clause 3.1 specifies the testing requirements for fire-protected timber. Clause 3.1(a) requires the test to be in
accordance with the Standard Fire Test, or to apply an equivalent or more severe test method. The Accredited
Testing Laboratory must also provide a report to confirm the time at which the timber interface temperature
exceeded 300°C.

The remaining Clauses are specific requirements on how to conduct the test. Clause 3.1(b) requires the test
specimen to incorporate representative joints used in the proposed system. The locations where interface
temperatures are measured during the test is specified by Clause 3.1(c). The final sub-clause, Clause 3.1(d),
specifies the method of measuring the temperature; which is in accordance with AS 1530.4.

3.2 Smaller specimen permitted

‘ To allow a smaller test specimen to be tested. \

Clause 3.2 permits the Accredited Testing Laboratory to conduct a test using a smaller test sample than that
required by Clause 3.1, provided:

*  the specimenis notless than 1000 mm x 1000 mm and is representative of the proposed construction;

* the fire resistance has already been determined by a full scale test in accordance with AS 1530.4;
and

* the Accredited Testing Laboratory defines the limitations of the tested material, i.e. the size limitation
to which the actual system can be constructed.

3.3 Acceptance criteria

‘ To specify the acceptance criteria of the test. \

Clause 3.3 specifies that the acceptance criteria is the time at which any of the thermocouples (specified in
Clause 3.1) exceeds 300°C during the test.
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Smoke-proof walls in health-care and residential

Specification C2.5 care buildings

Deemed-to-Satisfy Provisions

1 Scope

To prescribe construction requirements for smoke-proof walls required by C2.5 in health-care and residential care
buildings.

Specification C2.5 applies to smoke-proof walls in:

®  Class 9a health-care buildings; and
®  Class 9c buildings.

2 Class 9a health-care buildings

‘ To prescribe construction requirements for smoke-proof walls required by C2.5 in Class 9a health-care buildings. \

Clause 2 applies to smoke-proof walls in Class 9a health-care buildings.

3 Class 9c buildings

‘ To prescribe construction requirements for smoke-proof walls required by C2.5 in Class 9c¢ buildings. \

Clause 3 applies to smoke-proof walls in Class 9c buildings.

The purpose of the smoke-proof walls is to create a “smoke compartment” to stop or limit the spread of smoke to
adjoining areas. It is therefore important that all penetrations of the walls and ceiling of the “smoke compartment” be
sealed against the penetration of smoke. This includes any light fitting in the flush plasterboard ceiling referred to in
Clause 3(a)(iii).

A wall lining need only be applied to one side of the wall to achieve compliance with Clause 3.

4 Doorways in smoke-proof walls

‘ To limit the spread of smoke between smoke-zones by the use of smoke-reservoirs. \
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Specification C3.4 Fire doors, smoke doors, fire windows and shutters

Deemed-to-Satisfy Provisions

1 Scope

‘ To prescribe standards for the construction of fire doors, smoke doors, fire windows and fire shutters. \

Specification C3.4 contains detailed Deemed-to-Satisfy Provisions that could form part of a solution for achieving
the Performance Requirements relevant to:

e fire doors;

®*  smoke doors;

e fire windows; and
* fire shutters.

2 Fire Doors

To specify the fire performance of fire doors to achieve compatibility with the fire performance of the walls in which
they are located.

Required fire doors must comply with AS 1905.1, which is the construction Standard for fire doors. This Standard in
turn requires that fire doors be tested in accordance with AS 1530.4.

In most cases, the BCA requires a fire door to have an FRL of —/60/30. Where a fire door is located in a firewall, a
higher FRL is required.

The first criterion of zero minutes is a reference to the structural adequacy of the door. AS 1905.1 does not require
a fire door to be tested for structural adequacy.

The final criterion of 30 minutes is a reference to the insulation the door must provide. It is difficult for a fire door to
achieve a higher insulation criterion when tested in accordance with AS 1530.4.

Any glass panel in a fire door must not fail through heat radiation during a fire, as measured by the AS 1530.4 test,
before the door fails the integrity criterion. If the glass panel fails by radiation, spread of fire could occur due to radiant
heat igniting combustible materials.

3 Smoke Doors

To specify the smoke performance of smoke doors to achieve compatibility with the smoke performance of the walls
in which they are located, by minimising the flow of smoke from one side of the door to the other.

Clause 3.1 is a performance criterion for smoke doors. It sets the general requirement that smoke doors must prohibit
the passage of smoke from one side to the other; and if glass panels are installed, minimise the risk of injury of
people accidentally walking into them. For example, it would generally be acceptable for the panel to be opaque.

To comply with Clause 3.1, a building proponent may choose to comply with Clause 3.2.
Construction deemed-to-satisfy

‘ To specify the general requirements under the Deemed-to-Satisfy Provisions for the construction of smoke doors. \

Under Clause 3.2(a), the leaves of a smoke door which is intended to achieve the requirements of Clause 3.1 must
swing in both directions, or in the direction of travel. This means that they cannot be sliding doors or roller shutters.

To make sure that a door is adequately smoke sealed during a fire:

° the doors must achieve a resistance to smoke at 200°C for 30 minutes. To achieve this, the door leaves
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can be at least 35 mm thick solid core timber, or of some other construction if the building proponent can
satisfy the appropriate authority that it will achieve this;

* the leaves must be fitted with smoke seals;
e the door must normally be closed, or automatic-closing;

*  where the door is automatic-closing, it must be activated by smoke detectors which comply with the relevant
provisions of AS 1670.1 and are located as specified in Clause 3.2(d)(ii)(A). Under Clause 3.2(d)(ii)(B),
the doors release and close in a power failure; and

*  where the doors are opened manually, they must return to the closed position each time they are opened.

Clause 3.2 requires glazing in smoke doors to comply with AS 1288. The glazing must be made apparent by opaque
construction if it is capable of being mistaken for an unobstructed opening as part of an exit. This is achieved by
complying with the requirements of Clause 3.2(g) . The intent of Clause 3.2(g) is not to permit the glazing in smoke
doors to be entirely of clear construction.

There is currently some discussion regarding whether or not seals around smoke resistant doors are required to
achieve the same resistance to smoke at 200°C in the same manner as the smoke door leaves under Clause
3.2(b)(i). Any queries on this matter should be referred to the State or Territory body responsible for building regulatory
matters.

4 Fire Shutters

To enable the fire performance of fire shutters to be compatible with the fire performance of the walls in which they are
located.

Under Clause 4(a)(i), required fire shutters must have the required FRL determined in accordance with Schedule 5.

Schedule 5 requires that a prototype of the element being tested must be subjected to the Standard Fire Test. See
AS 1530.4.

In order for a fire shutter to comply with Specification C3.4, it must be identical to a prototype tested in accordance
with AS 1530.4.

When testing the FRL of fire shutters in accordance with AS 1530.4, the structural adequacy criteria is not included.
Hence, these criteria are not included in the required FRL of a fire shutter.

Under Clause 4(a), non-metallic fire shutters:

®*  must be identical to a prototype tested in accordance with AS 1530.4;
*  must not be larger than the tested prototype; and

®  during the AS 1530.4 testing, the temperature on the non-furnace side of the shutter must not exceed 140
K during the first 30 minutes of the test.

The reason for the last condition is to reduce the amount of radiant heat on the non-fire side of the shutter, which
could ignite combustible materials.

Under Clause 4(b), metallic fire shutters can only be used if not prohibited by C3.5. Metallic fire shutters are not
permitted in certain situations because of the risk that fire could spread by way of radiated heat facilitated by the
metal construction of the shutter. Such radiated heat could ignite combustible materials on the non-fire side of the
shutter.

If permitted, metallic fire shutters must either comply with AS 1905.2 or be in accordance with Clause 4(a), in that
they:

®*  must be identical to a prototype tested in accordance with AS 1530.4;

*  must not be larger than the tested prototype; and

*  during the AS 1530.4 testing, the rise in temperature on the non-furnace side of the shutter must not exceed
140 K during the first 30 minutes of the test.

5 Fire Windows

To specify the fire performance of fire windows to achieve compatibility with the fire performance of the walls in which
they are located.
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Required fire windows must have the required FRL determined in accordance with Schedule 5.

Schedule 5 requires that a prototype of the element being tested must be subjected to the Standard Fire Test. See
AS 1530.4.

Therefore, in order for a fire window to comply with Specification C3.4, it must be identical to a prototype tested in
accordance with AS 1530.4.

When testing the FRL of fire windows in accordance with AS 1530.4, the structural adequacy and insulation criteria
are not included. Hence these criteria are not included in the required FRL of a fire window.
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Specification C3.15 Penetration of walls, floors and ceilings by services

Deemed-to-Satisfy Provisions

Specification C3.15 sets out details of permissible service penetrations through walls, floors and ceilings, and was
developed using building practices that are in general use. The Specification permits the use of metal pipe systems

and conduits (but not flue pipes) which do not satisfy the insulation criteria of AS 1530.4, provided certain criteria
are met.

Specification C3.15 does not apply to larger diameter electrical cables (i.e. where the opening is larger than those
specified in Clause 5(a) and (b) of 2000 mm?2 or 500 mm?2). This does not mean that larger diameter electrical cables
cannot be approved under C3.15. Larger diameter electrical cables can be approved under C3.15(a)(i) or, if
necessary, as a Performance Solution.
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Section D

Access and egress

Section D Access and egress

Part D1 Provision for escape

Part D2 Construction of exits

Part D3 Access for people with a disability
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Section D Access and egress

Section D Access and egress

Part D1

Part D2

Objective

DO1

Functional Statements

DF1

DF2

Performance Requirements

DP1 Access for people with a disability

DP2 Safe movement to and within a building

DP3 Fall prevention barriers

DP4 Exits

DPS5 Fire-isolated exits

DP6 Paths of travel to exits

DP7 Evacuation lifts

DP8 Carparking for people with a disability

DP9 Communication systems for people with hearing impairment
Verification Methods

DV1 Wire barriers

DV2 Access to and within a building

DV3 Ramp gradient, crossfall, surface profile and slip resistance for ramps used by wheelchairs

Provision for escape

Objective

Functional Statements

Performance Requirements

Deemed-to-Satisfy Provisions

D1.0 Deemed-to-Satisfy Provisions

D1.1 Application of Part

D1.2 Number of exits required

D1.3 When fire-isolated stairs and ramps are required
D1.4 Exit travel distances

D1.5 Distance between alternative exits

D1.6 Dimensions of exits and paths of travel to exits
D1.7 Travel via fire-isolated exits

D1.8 External stairways or ramps in lieu of fire-isolated exits
D1.9 Travel by non-fire-isolated stairways or ramps
D1.10 Discharge from exits

D1.11 Horizontal exits

D1.12 Non-required stairways, ramps or escalators
D1.13 Number of persons accommodated

D1.14 Measurement of distances

D1.15 Method of measurement

D1.16 Plant rooms, lift motor rooms and electricity network substations: Concession

Construction of exits

Objective

Functional Statements
Performance Requirements
Deemed-to-Satisfy Provisions
D2.0 Deemed-to-Satisfy Provisions
D2.1 Application of Part
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Part D3

D2.2 Fire-isolated stairways and ramps

D2.3 Non-fire-isolated stairways and ramps
D2.4 Separation of rising and descending stair flights
D2.5 Open access ramps and balconies

D2.6 Smoke lobbies

D2.7 Installations in exits and paths of travel
D2.8 Enclosure of space under stairs and ramps
D2.9 Width of stairways and ramps

D2.10 Pedestrian ramps

D2.11 Fire-isolated passageways

D2.12 Roof as open space

D2.13 Goings and risers

D2.14 Landings

D2.15 Thresholds

D2.16 Barriers to prevent falls

D2.17 Handrails

D2.18 Fixed platforms, walkways, stairways and ladders
D2.19 Doorways and doors

D2.20 Swinging doors

D2.21 Operation of latch

D2.22 Re-entry from fire-isolated exits

D2.23 Signs on doors

D2.24 Protection of openable windows

D2.25 Timber stairways: Concession

Access for people with a disability
Objective

Functional Statements

Performance Requirements
Deemed-to-Satisfy Provisions

D3.0 Deemed-to-Satisfy Provisions

D3.1 General building access requirements
D3.2 Access to buildings

D3.3 Parts of buildings to be accessible
D3.4 Exemptions

D3.5 Accessible carparking

D3.6 Signage

D3.7 Hearing augmentation

D3.8 Tactile indicators

D3.9 Wheelchair seating spaces in Class 9b assembly buildings
D3.10 Swimming pools

D3.11 Ramps

D3.12 Glazing on an accessway

Specification D1.12  Non-required stairways, ramps and escalators

Deemed-to-Satisfy Provisions

Specification D3.6 Braille and tactile signs

Deemed-to-Satisfy Provisions

1 Scope

2 Location of braille and tactile signage
3 Braille and tactile sign specification

4 Luminance contrast

5 Lighting

6 Braille
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Specification D3.10  Accessible water entry/exit for swimming pools
Deemed-to-Satisfy Provisions
1 Scope
2 Fixed or moveable ramp
3 Zero depth entry
4 Platform swimming pool lift
5 Sling-style swimming pool lift
6 Aquatic wheelchair
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Section D Access and egress

Issues — Part D3 and the relevant performance provisions

Compliance with Disability Discrimination Act 1992 (DDA)

Section 23 of the Disability Discrimination Act 1992 (DDA) makes it unlawful to discriminate against another person on
the ground of the person’s disability in relation to a number of aspects of access to, or use of, premises. The DDA also
provides that the relevant Minister may, by legislative instrument, formulate standards in relation to any area in which it is
unlawful to discriminate against another person on the ground of a disability. The Disability (Access to Premises —
Buildings) Standards (Premises Standards) were formulated following requests for improved certainty under the DDA in
satisfying its requirements for non-discriminatory access to premises. The BCA provisions for access for people with a
disability have been aligned with the technical provisions in the Premises Standards. This results in a uniform set of
requirements that will apply both in relation to non-discriminatory access under the DDA and in relation to the requirements
for access that must be complied with in order to obtain a building approval under building law.

The Premises Standards have been subject to a 5 yearly review that commenced in 2015 and was completed in May
2016. The review was undertaken by the Commonwealth Department of Industry, Innovation and Science in consultation
with the Attorney General’s Department, with input provided by the ABCB.

In response to the recommendations of that review, amendments have been made to the BCA.

Objective

DO1

The Objective of this Section is to—

(a) provide, as far as is reasonable, people with safe, equitable and dignified access to—
(i)  abuilding; and
(i) the services and facilities within a building; and

(b) safeguard occupants from illness or injury while evacuating in an emergency.

Safe, equitable and dignified access—DO1(a)

DO1(a) requires the provision of safe, equitable and dignified access to a building and its services, as far as is reasonable.
Several of these terms are explained below.

As far as is reasonable

There may be occasions when the application of a rule is “unreasonable”. Use of the phrase “as far as is reasonable”
indicates that the BCA provisions are not absolute. This is consistent with the intent of the DDA.

Equitable

One of the primary intentions of the DDA is to provide people with a disability with the same rights as the rest of the
community.

The word “equitable” combines concepts of fairness and equality. It does not mean that all people must be able to do
precisely the same thing in the same way. However, if some people can use a building for a particular purpose, then most
people should be able to use the building for that purpose.

Examples

If most members of the community enter a building at a particular point, normally the front entrance, people with a
disability should be able to enter the same building at that point.

However, this may not mean entry through the same door. For example, a revolving door may not be suitable for guide
dogs or wheelchairs. However, people who use guide dogs or wheelchairs should be able to enter the building at an
adjacent door.

The concept of “equitable” does not necessarily mean that everybody should be able to access all parts of a building.
Dignified

A person with a disability should be able to gain access to and within a building, and to the services and facilities of
buildings, in a manner which is not devaluing or demeaning.

Safeguarding people evacuating—DO1(b)
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DO1(b) refers to safeguarding occupants while evacuating in an emergency. This includes people with a disability who
cannot independently use exits and may require specific egress arrangements.

Example

A person who is able to walk without assistance is able to reach a public space on an upper level of a building with
dignity, perhaps by walking up a flight of stairs. A person with a mobility disability should also be able to access that
space with similar dignity. It is unlikely that having to be carried up the stairs would achieve this requirement.

Functional Statements

DF1
A building is to provide, as far as is reasonable—
(a) safe; and

(b) equitable and dignified,
access for people to the services and facilities within.

Limitation:
DF1(b) does not apply to a Class 4 part of a building.

DF2

A building is to be provided with means of evacuation which allow occupants time to evacuate safely without being
overcome by the effects of an emergency.

Limitation:
DF2 does not apply to the internal parts of a sole-occupancy unit in a Class 2 or 3 building or Class 4 part of a building.

DF2 refines the intention of DO1(b). A building must provide the capacity for occupants to evacuate in a safe and timely
manner, without being overcome by the effects of the emergency (for example, smoke, heat or flame in the case of a fire).

DF2 does not apply to the internal parts of any sole-occupancy unit located within a Class 2 or Class 3 building or a Class
4 part. The design of the internal parts of sole-occupancy units is not regulated in regards to egress, as occupants will
generally be familiar with egressing the units and the distances to travel to doors leading out of the units will generally not
be excessive.

Performance Requirements

DP1 Access for people with a disability

DP1 refines the intention of DO1(a). A building must, as far as is reasonable, provide safe access for people to all the
services and facilities in it.

It also excludes the application of DP1 to a Class 4 part of a building.
Emphasis on access for people

The required access is for people, including people with a disability.
To the degree necessary

DP1 uses the term “to the degree necessary”. See A1.0(3)(c).

DP2 Safe movement to and within a building

DP2 generally sets the performance required for safe movement within a building for most people, including those with a
disability.

Safe gradient—DP2(a)

The DP2(a) requirement for a safe gradient is to facilitate access and safety for all people, and refers to the crossfall as
well as the longitudinal grade.

Doors—DP2(b)
DP2(b) aims to make sure people are not put at risk by doors impeding egress or causing them to be trapped.
Stairways and ramps—DP2(c)
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Slip-resistant walking surfaces—DP2(c)(i)

People moving on stairways and ramps should not slip and fall. This is a particular issue during an emergency.
Handrails—DP2(c)(ii)

Handrails may be necessary to assist people using stairways and ramps, particularly in helping them maintain their stability.
Landings for ramps—DP2(c)(iii) and (iv)

Under DP2(c)(iii) and (iv), it is necessary to provide landings for ramps as well as stairways. As with stairways, the landings

on a ramp are used as a place to rest when necessary. Landings at doorways provide a level plane from which doors may
be safely opened.

Safe passage on stairways—DP2(c)(v)

DP2(c)(v) requires that a stairway must be suitable for the safe passage of people, and appropriate to the nature, volume
and frequency of use. This is a reference to the riser and going of the treads, and the width of the stairway. Hence the
rise, going and width may differ between buildings as long as a safe passage is provided.

DP3 Fall prevention barriers
DP3 principally relates to barriers which are meant to prevent people accidentally falling through an opening, etc.
Barriers and children

Children are at particular risk of falling off, over or through ineffectively designed or constructed barriers. Accordingly, DP3
aims to make sure a barrier does not facilitate climbing to reduce the likelihood of children being able to climb over a
barrier or fall through a barrier.

Use of windows as barriers

Provided it achieves the requirements of DP3 (such as having the required strength and not opening far enough to permit
the passage of children), a window can act as a barrier. In other words, it will stop people, including children, from
accidentally falling.

DP3 limitations
Areas where barriers may interfere with use
DP3 does not apply where the use of a barrier or the like would be inconsistent with the use of the area.

Examples
Loading docks, where a barrier would inhibit the unloading of trucks or other vehicles.

The stage of a theatre, where a barrier would interfere with the viewing of the performance. Railway platforms, where
a barrier would result in people not being able to get on or off a train.

Fire-isolated stairways or ramps

Fire-isolated stairways or ramps and the like are exempted from DP3(g) because unsupervised children are unlikely to
have access to such areas.

Class 7 and Class 8 buildings
Class 7 (other than carparks) and Class 8 buildings are exempted from DP3(g). This is for two primary reasons:

. unsupervised children are unlikely to have access to such buildings; and

. large numbers of people, particularly members of the general public unfamiliar with the building or its environs,
are unlikely to have access to such buildings.

Carparks are not included in this exemption from compliance with DP3(g) as they are often public in nature.

DP4 Exits

Number, dimensions and distribution of exits
DP4 is the Performance Requirement for the number, dimensions and distribution of exits.

DP4(a)—the travel distance will affect the time taken to evacuate the building. Greater distances will require greater
evacuation times.

DP4(b)—the number of occupants can affect the evacuation time. A greater number of people will require a greater
evacuation time through a single exit. This time can be reduced by such means as:

. increasing the number and/or width of the exits, or
. reducing the travel distance to the exits by utilising other options for their location.
DP4(b)—the mobility and other characteristics of occupants will have a direct effect on the evacuation time. Matters to be
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considered include whether the occupants are likely to have limited mobility or capacity to find their way unassisted, and
the type and the extent of that limitation. For example, people may be in beds or have some kind of ambulatory-related
disability, or may be asleep or anaesthetised, or may be under the influence of drugs or otherwise confused.

DP4(c)—the function or use of the building will have an effect on the building’s fire load.

DP4(d)—the height of the building will affect the distance a person escaping from the building would have to travel. The
height therefore has an impact on the evacuation time.

DP4(e)—to ensure the safety of occupants, an exit from a level below ground level needs to satisfy different criteria to
that of an exit from levels above ground. For example, an exit from a basement must take account of criteria such as:
* the difficulty in naturally venting smoke from a fire because of the lack of windows; and

* the need for occupants to evacuate in the direction of smoke travel (which will be upwards). This is the opposite
to upper storeys, where people would be evacuating downwards and the smoke would be travelling upwards.

DP5 Fire-isolated exits

DPS5 is the Performance Requirement for determining when fire-isolated exits are necessary to provide protection for
evacuating occupants.

Use of fire-isolated exits
Fire-isolated exits are used in multi-storey buildings to:

®* enable people to evacuate safely past a storey on fire;
e facilitate fire brigade access to carry out operations such as search and rescue and fire-fighting; and

*  minimise the distance people need to travel in a fire affected area before they are able to access a “safe place”,
such as a fire-isolated stairway.

Criteria for fire-isolated exits
Fire-isolated exits must be installed when necessary, and must be appropriate to a number of factors.

DP5(a)—the number of storeys connected by the exit will affect the distance a person has to travel while escaping from
the building, and, therefore, will also affect the evacuation time.

DP5(b)—fire safety systems are expected to reduce the rate of fire spread (e.g. if a sprinkler system is installed, it will
either extinguish the fire or reduce its growth rate), therefore allowing greater evacuation times.

DP5(c)—the function or use of the building will have an effect on the building’s fire load.

DP5(d)—the number of storeys passed through by the exits will affect the distance a person escaping from the building
would have to travel, and therefore has an impact on the evacuation time.

DP5(e)—*fire brigade intervention” is the terminology used in the BCA to determine the time taken by the brigade to arrive
at the building (presuming that the building is in an area served by a fire brigade) and any likely action of its officers (e.g.
whether they will undertake a search and rescue operation, and the likely time for that operation).

DP6 Paths of travel to exits

DP6 is the Performance Requirement for paths of travel to an exit. It is separate from DP4 because the needs for paths
of travel are often different from the needs for exits.

Class 2 or Class 3 buildings or Class 4 parts

The limitation attached to DP6 indicates that it does not apply within a sole-occupancy unit of a Class 2 or Class 3 building
or Class 4 part. The design of the internal parts of sole-occupancy units is not regulated in regards to egress, as occupants
will generally be familiar with egressing the units and the distances to travel to doors leading out of the units will generally
not be excessive.

The exception to the general rule concerning the path of travel to the door leading out of a sole-occupancy unit of a Class
2 or Class 3 building or Class 4 part is when smoke hazard management matters are being considered. For more
information on the reason for this exception, refer to Part E2.

Criteria for paths of travel to exits
As set out in DP6, paths of travel to exits must have dimensions appropriate to a number of factors, including:
*  DP6(a)—the number of occupants can affect the evacuation time—the greater the number of people the greater

the evacuation time required (this time can be reduced by increasing the number and/or width of (exits) and
paths of travel to exits);

*  DP6(a)—the mobility and other characteristics of occupants will have a direct impact on the evacuation time—
matters to be considered include whether the occupants are likely to have limited mobility or capacity to find
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their way unassisted, and the type and the extent of that limitation (for example, people may be in beds or have
some kind of ambulatory-related disability, or may be asleep or anaesthetised, or may be under the influence
of drugs or otherwise confused); and

*  DP6(b)—the function or use of the building takes account of any special provisions such as movement of beds
in hospitals.

DP7 Evacuation lifts

DP7 lists those issues which must be considered when it is intended a lift be used in addition to the existing required exits
as a means of assisting people in the evacuation of building occupants including those with a disability or other health
conditions in an emergency.

DP7(a) to (d) require similar consideration to that required by DP4, but are additional specific requirements where a lift is
proposed to assist in evacuation.

The intent of DP7(e) to (h) is to ensure a high level of safety and engineering reliability in a solution which includes a lift
and requires that appropriate consideration be given to a lift’s reliability, interaction with other fire safety systems of the
building, and building evacuation procedures under evacuation conditions.

A solution would more commonly utilise a passenger lift, however it may include a goods lift as the primary intent is that
compliance is achieved with the safety aspects required by DP7(a) to (h).

DP8 Carparking for people with a disability
DP8 is the Performance Requirement for carparking spaces for people with a disability.

If carparking is provided in or around a building, suitable carparking spaces must be provided for people with a disability.
These spaces are required to be larger than a conventional space. This facilitates a person transferring from a vehicle to
a wheelchair or other mobility aid positioned between vehicles.

DP9 Communication systems for people with hearing impairment

DP9 is the Performance Requirement for hearing augmentation and refines the intention of DO1(a). A building must, as
far as is reasonable, provide safe access for people to all the services, facilities and features. DP9 relates to the inclusion
of hearing augmentation systems where an inbuilt audible communication system is used for entry, information,
entertainment, or provision of a service. This requirement is not intended to apply to equipment such as televisions, music
systems etc that are provided for the purposes of improving an occupant’s general comforts and ambience but which are
not associated with the specific functioning of the building or specific services or entertainment provided.

It does not apply to a Class 4 part of a building.

It is also important to note that it does not apply to an inbuilt communication system used only for emergency warning
purposes.

Verification Methods

DV1 Wire barriers

DV1 is a means to verify whether or not a proposed wire barrier achieves the requirements of DP3(f) and (g), in other
words whether the wire barrier is—

®  constructed to prevent people from falling through the barrier; and
® capable of restricting the passage of children.
DV1 cannot be used to verify compliance with the other provisions of DP3.
It is not compulsory for a designer to use DV1. The designer has the choice of using—

*  DV1 to verify that the proposal achieves DP3(f) and (g); or
*  the Deemed-to-Satisfy Provisions in D2.16(d).
As set out in DV1(a), the Verification Method may be carried out on—

® aprototype that is identical to that proposed to be installed; or
®*  awire barrier installed on site.

The meaning of the phrase “prototype that is identical to that proposed to be installed” is similar to that for the testing of
prototypes for fire resistance. That is, it must be identical with respect to the type of wire, the wire diameter, the number
of lays, the wire tension, the post spacing and size, etc.

The test procedure is slightly different for barriers with horizontal or near horizontal wires and vertical wires or near vertical
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wires (see the test procedures set out in DV1(c)(ii)).

If DV1 is to be used for horizontal or near horizontal wire barriers, DV1(c)(vi), whereby the deflection of the tensioned
wires is measured as part of the prototype test, allows a simple method of checking that the barrier wires installed on site
have been installed at the required tension if a tension gauge is not available.

DV2 Access to and within a building

This Verification Method allows for a design based on occupant needs and characteristics by using a reference building
to verify that the proposed building provides at least equivalent access to and within a building (DP1), as well as specific
areas of a building (DP2, DP6, EP3.4 and/or FP2.1).

The basis of this Verification Method is that these Performance Requirements are dependent on “the number, mobility
and other characteristics of occupants”. As a fully developed set of occupant characteristics, as covered by the NCC, is
not currently available, the Verification Method uses the reference building approach to show equivalent access has been
provided by the proposed building.

Further information on the use of the Verification Method, as well as the overlap with the Disability (Access to Premises—
Buildings) Standards 2012 is available in the ABCB’s Access to and Within a Building Handbook.

DV3 Ramp gradient, crossfall, surface profile and slip resistance for ramps used by wheel-
chairs

DV3 is a means to verify wheelchair rolling resistance and ramp design in order to meet the requirements of DP2. For
further guidance, refer to the ABCB’s Ramps Verification Method Handbook.
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Part D1 Provision for escape

Objective

Functional Statements

Performance Requirements

The Objective and Functional Statements for Section D are at the beginning of Section D of this Guide. The Performance
Requirements for Part D1 precede Part D1.

Deemed-to-Satisfy Provisions

D1.0 Deemed-to-Satisfy Provisions

To clarify that the requirements of DP1 to DP6, DP8 and DP9 will be satisfied if compliance is achieved with Parts D1,
D2 and D3 in the case of all buildings, Part G3 in the case of buildings with an atrium, Part G4 in the case of buildings
in alpine areas, Part G6 in the case of occupiable outdoor areas, Part H1 in the case of theatres, stages and public
halls, and Part H2 for public transport buildings. DP7 is only required to be complied with if lifts are to be used to assist
occupants to evacuate.

Most buildings

Where a solution is proposed to comply with the Deemed-to-Satisfy Provisions, D1 clarifies that for most buildings
compliance with Parts D1, D2 and D3 will achieve compliance with DP1 to DP6, DP8 and DP9. The exceptions to this
general rule are set out below.

Buildings with an atrium

If the building contains an atrium, it must comply with Part G3 in addition to Parts Parts D1, D2 and D3.

Buildings with an occupiable outdoor area

If the building contains an occupiable outdoor area, it must comply with Part G6 in addition to Parts D1, D2 and D3.
Theatres, stages and public halls

A building which comprises a theatre, stage or public hall must comply with Part H1 in addition to Parts D1, D2 and D3.
Atrium and theatre, stage or public hall

If the building contains an atrium and one or more of a theatre, stage or public hall, it must comply with Parts D1, D2, D3,
G3 and H1.

Buildings in alpine areas
A building located in an Alpine Area must comply with Part G4 in addition to Parts D1, D2 and D3.
Public transport buildings

Abuilding associated with public transport services, such as railway stations, bus interchanges, airports and ferry terminals
must comply with Part H2 in addition to Parts D1, D2 and D3.

Where a Performance Solution is proposed, the relevant Performance Requirements must be determined in accordance
with A2.2(3) and A2.4(3) as applicable. (See commentary on Part A2).

D1.1 Application of Part

To exempt internal parts of sole-occupancy units in Class 2 and Class 3 buildings and Class 4 parts from the Part D1
Deemed-to-Satisfy Provisions.

Sole-occupancy units—Class 2 and Class 3

The Part D1 Deemed-to-Satisfy Provisions do not apply within a sole-occupancy unit of a Class 2 or Class 3 building and
Class 4 parts.
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This is because most occupants are familiar with the layout of their unit. The units are small in area compared to sole-
occupancy units in other classes of building. They will also have a low level of occupancy and a lower fire load than most
commercial and industrial buildings.

Additionally, such units will be separated from the rest of the building by fire-rated construction, or sprinklers will be installed.
Except when considering smoke-hazard management matters, the path to the door leading out of sole-occupancy units
is not regarded as part of the path of travel to an exit. See Part E2.

D1.2 Number of exits required

‘ To require the provision of sufficient exits to enable safe egress in case of an emergency. \

All buildings—D1.2(a)

Under D1.2(a), all buildings must have at least one exit from each storey. The remainder of D1.2 sets out the circumstances
in which more than one exit may be required.

Why do some buildings require multiple exits?

The purpose of regulatory control over the number of exits in a building is to maximise the opportunities for people to have
egress from the building in an emergency.

Egress from some buildings can be very difficult (for example, particularly tall or large buildings, or even small buildings
which have a complex passageway design). It may be necessary to provide several alternative exits.

Horizontal exits

While a number of the D1.2 provisions refer to “horizontal exit”, they do not require the installation of a horizontal exit.
Rather, where a horizontal exit exists or is proposed, at least two additional exits must be provided. Where there is no
horizontal exit, there must still be at least two exits.

Class 2 to Class 8 buildings—D1.2(b)

The D1.2(b)(i) provision regarding an effective height of 25 metres recognises the effective operating height for fire brigade
ladders and other fire-fighting and rescue equipment. Above this height, fire-fighting, rescue and egress problems increase
considerably.

D1.2(b)(ii)—Class 2 and Class 3 buildings complying with C1.5

C1.5 provides a concession for Class 2 and Class 3 buildings (having a rise in storeys of two), in that if they comply with
certain conditions they may be of Type C construction. In order to qualify for that concession such buildings must have at
least 2 exits.

This provision recognises that Class 2 and Class 3 buildings constructed in accordance with C1.5 include additional
evacuation provisions.

Basements—D1.2(c)

“Basement” is not defined in the BCA. A basement is regarded as a below-ground-level storey not counted in the rise in
storeys.

Any basement in excess of the minimum floor area specified in D1.2(c)(i) which has a travel distance to an exit in excess
of that specified in D1.2(c)(ii), must have at least two exits. The reason for this is that basements present difficulties in
terms of egress and fire-fighting. These include:

* the difficulty in naturally venting smoke from a fire because of the lack of windows; and

* the need for occupants to evacuate in the direction of smoke travel. This is the opposite to upper storeys, where
people would be evacuating downwards and the smoke travelling upwards.

Class 9 buildings—D1.2(d)

All Class 9 buildings

D1.2(d)(i) covers Class 9 buildings with a rise in storeys of more than six (additional to the provisions which apply to Class
2 to Class 8 buildings) and Class 9 buildings with an effective height of more than 25 metres (which is the same as for
Class 2 to Class 8 buildings, and recognises the effective operating height for fire brigade ladders and other fire-fighting
and rescue equipment).

D1.2(d)(i) recognises the emergency egress requirements for Class 9 buildings. Such buildings could contain large
numbers of people who may be unfamiliar with the building’s egress provisions. They might also be confused and in
various stages of immobility.

D1.2(d)(i) does not refer to “whichever is the lesser”, nor, for that matter, “whichever is the greater"—meaning that both
are applicable.
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Additional requirements for some Class 9 buildings

In D1.2(d)(ii)—(vi), and D1.2(e) and (f), the BCA recognises that some Class 9 buildings (patient care areas, aged care
buildings, early childhood centres, schools, spectator stands, storeys or mezzanines containing more than 50 people as
calculated under D1.13) present difficult evacuation conditions (requiring two exits additional to any horizontal exits)
because of such factors as:

* the age and nature of the occupants;

*  the density of occupation (for example, occupants per m2); and

* the unfamiliarity of occupants with the emergency evacuation requirements.
Exits must be accessible—D1.2(g)

There is little point requiring exits if they are not accessible at all times. D1.2(g) requires that occupants must be able to
access an exit. Where two or more exits are required, at least two exits (allowing for the fact that one of the exits may be
made inaccessible by an emergency, such as a fire) should be accessible.

Such access must not be through another sole-occupancy unit because access to the unit may be locked or barred.

D1.3 When fire-isolated stairs and ramps are required

‘ To indicate when fire-isolated stairways and ramps are required to enable safe egress in case of a fire. \

D1.3 and DP5
D1.3 comprises the Deemed-to-Satisfy Provisions for DP5.

Purpose of fire-isolated exits

Fire-isolated exits are required in multi-storey buildings to enable people to evacuate past a storey on fire. They also help
the fire brigade carry out search and rescue and fire-fighting.

Such exits minimise the distance people need to travel in a fire-affected area before accessing a “safe place”, such as a
fire-isolated stairway.

Fire-isolated exits may be:

° fire-isolated stairways;
° fire-isolated ramps; and
e fire-isolated passageways connected to fire-isolated stairways or ramps.

D1.3 sets out when stairways and ramps connecting storeys in a building are required to be fire-isolated. This only applies
to a stairway or ramp serving as a required exit. Therefore, from the definition of “exit”, D1.3 only applies to those providing
egress to a road or open space. Combined with the provisions of D1.2 that exits are required from every storey, a stairway
or ramp serving as an exit will generally be connecting storeys. However, the term “exit” could also apply to a stairway or
ramp from a basement that exits vertically, directly to a road or open space and thus, does not technically connect storeys.

D1.3 only applies to stairways that are required exits and therefore does not apply to stairways between split levels of a
single storey of a building or those leading from the front door of a building.

Exceptions

External stairways
Under certain specified conditions, D1.8 permits the use of external stairways in place of fire-isolated stairways.

Class 2 buildings—D1.3(a)(i)

D1.3(a)(i) permits Class 2 buildings to have non-fire-isolated exits provided they do not connect, pass through or pass by
more than three consecutive storeys, plus an extra storey of any classification under specified conditions. The terms

“connect”, “pass through” and “pass by” include the following situations:

*  Where the exit provides access to the storey.
*  Where the exit passes through the storey but does not necessarily provide access to or egress for the storey.

*  Where the exit is external to the building, i.e. passes by the storey but does not necessarily provide access to
or egress for the storey.

With regard to the allowance for 3 storeys, the BCA assumes that residents of Class 2 buildings tend to be long-term
occupants, and aware of their surroundings. This makes them likely to be able to exit quickly without the need for fire-
isolated exits.

An extra storey of any classification may be included under certain circumstances where the fire risk associated with the

NCC 2019 Guide to BCA Volume One ARCH IVED Page 124



ARCHIVED
D1.3

extra storey is low. The circumstances are:

* where the extra storey is used for a carpark or other ancillary purposes. In Class 2 buildings a carpark usually
represents a low fire risk, and is unlikely to have many occupants for any length of time. The inclusion of the
extra storey applies when the building only consists of a Class 2 building and a carpark. The building may also
include a Class 3 part, however in such a case, the Class 3 portion of the building would control the number of
storeys connected by a non-fire-isolated exit (see comments on D1.3(a)(ii)); and

* where the building contains a sprinkler system. This concession recognises the ability of sprinkler systems to
extinguish or contain a fire thereby allowing additional time for occupants to escape; and

* where the exit is separated from the extra storey by walls having an FRL consistent with those required for a
public corridor in a Class 2 or 3 building. By having separating walls with an FRL and by preventing any
connection to the extra storey for the purpose of providing access to or egress for that storey, the non-fire-
isolated exit is protected from the fire risk associated with the extra storey.

Class 3 buildings—D1.3(a)(ii)
D1.3(a)(ii) permits Class 3 buildings to have non-fire-isolated exits provided they do not connect, pass through or pass by
more than two consecutive storeys, plus an extra storey of any classification under specified conditions. The terms

” oo«

“connect”, “pass through” and “pass by” include the following situations:

®*  Where the exit provides access to the storey.
*  Where the exit passes through the storey but does not necessarily provide access to or egress for the storey.

*  Where the exit is external to the building, i.e. passes by the storey but does not necessarily provide access to
or egress for the storey.

The allowance for two storeys is based on residents of a number of Class 3 buildings being less familiar with the building
layout and paths of travel to an exit than residents of a Class 2 building. The differential between Class 2 and Class 3
buildings recognises a higher potential level of risk in Class 3 buildings.

An extra storey of any classification may be included under certain circumstances where the fire risk associated with the
extra storey is low. The circumstances are:

* where the extra storey is used for a carpark or other ancillary purposes. In Class 3 buildings a carpark usually
represents a low fire risk, and is unlikely to have many occupants for any length of time. The inclusion of the
extra storey applies when the building only consists of a Class 3 building and a carpark. The building may also
include a Class 2 part, however in such a case, the Class 3 portion of the building would control the number of
storeys connected by a non-fire-isolated exit; and

* where the building contains a sprinkler system. This concession recognises the ability of sprinkler systems to
extinguish or contain a fire; and

* where the exit is separated from the extra storey by walls having an FRL consistent with those required for a
public corridor in a Class 2 or 3 building. By having separating walls with an FRL and by preventing any
connection to the extra storey for the purpose of providing access to or egress for that storey, the non-fire-
isolated exit is protected from the fire risk associated with the extra storey.

Class 9a health-care buildings—D1.3(b)(i)

Under D1.3(b)(i), required exits in Class 9a health-care buildings need to be fire-isolated if they connect, pass through or
pass by more than two consecutive storeys, or the areas they connect, pass through or pass by include one or more

patient care areas. The terms “connect”, “pass through” and “pass by” include the following situations:

®*  Where the exit provides access to the storey
*  Where the exit passes through the storey but does not necessarily provide access to or egress for the storey

*  Where the exit is external to the building, i.e. passes by the storey but does not necessarily provide access to
or egress for the storey.

Open spectator stands—D1.3(b)(ii)

D1.3(b)(ii) allows an exemption for open spectator stands because of their open nature, which means that the build up of
smoke is unlikely.

Class 5-9 buildings containing sprinklers—D1.3(b)(iii)
D1.3(b)(iii) does not apply to:
* a Class 9a building;
®* a Class 9c building; or
®* an open spectator stand.
D1.3(b)(iii) permits other Class 5-9 buildings to have non-fire-isolated exits provided they do not connect, pass through
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or pass by more than two consecutive storeys, plus an extra storey of any classification under specified conditions. The

terms “connect”, “pass through” and “pass by” include the following situations:

®*  Where the exit provides access to the storey.
*  Where the exit passes through the storey but does not necessarily provide access to or egress for the storey.

*  Where the exit is external to the building, i.e. passes by the storey but does not necessarily provide access to
or egress for the storey.

An extra storey of any classification may be included under certain circumstances where the fire risk associated with the
extra storey is low. The circumstances are:

* where the building contains a sprinkler system. This concession recognises the ability of sprinkler systems to
extinguish or contain a fire; and

* where the exit is separated from the extra storey by walls having an FRL consistent with those required for a
public corridor in a Class 2 or 3 building. By having separating walls with an FRL and by preventing any
connection to the extra storey for the purpose of providing access to or egress for that storey, the non-fire-
isolated exit is protected from the fire risk associated with the extra storey.

D1.4 Exit travel distances

‘ To maximise the safety of occupants by enabling them to be close enough to an exit to safely evacuate. \

Travel distances

The D1.4 travel distances are based on an assumption of what is considered “reasonable” distances to be travelled by
occupants in reaching an exit.

Method of measurement
The travel distances specified in D1.4 are measured in accordance with D1.15.
Class 2 and Class 3 buildings and Class 4 parts—D1.4(a) and (b)

D1.4(a)(i)(A) and (B) require a shorter travel distance, to a single exit, for Class 2 and Class 3 buildings and Class 4 parts
than is required for Class 5 to Class 9 buildings.

The distance occupants of sole-occupancy units in Class 2 and Class 3 buildings and Class 4 parts must travel to leave
their unit is not part of the distance specified in D1.4. Accordingly, the permitted distance of travel from the point at which
the occupant leaves the unit must take account of the time needed for the occupant to reach that point from within the
unit.

Distance of travel must factor in the time occupants need to wake up, become alert to their predicament, and exit in a
state of confusion.

This process of becoming alert will inevitably require more time to exit. Therefore the distance of travel to an exit should
be shorter.

Figure D1.4(1) illustrates various methods of complying with D1.4 for Class 2 and Class 3 buildings.
Class 5 to Class 9 buildings—D1.4(c)(i)

D1.4(c)(i) sets out the maximum travel distance in Class 5-9 buildings. This includes Class 9c buildings, but excludes
Class 9a buildings, which must comply with D1.4(d). (See comments on D1.4(d) for the reason Class 9a buildings are
treated differently). The additional travel distance allowed in Class 9c buildings recognises the effectiveness of sprinkler
systems that must be installed in these buildings.

The distances specified allow people to evacuate in a reasonable time, assuming that they are not asleep.

In case a fire blocks a path of travel, D1.4(c)(i) requires that alternative routes must be available within 20 metres of the
starting point, unless it is possible to reach a single exit within 20 m.

The conditional reference in D1.4(c) to sub-clauses (d), (e) and (f) refers to special provisions for particular types of building.
Figure D1.4(2) illustrates various methods of complying with D1.4 for Class 5 and Class 6 buildings.
Class 5 and Class 6 buildings—D1.4(c)(ii)

D1.4(c)(ii) provides a concession for Class 5 and Class 6 buildings served by a single exit opening onto a road or open
space. The concession only applies to the storey at the level of access to a road or open space.

D1.4(c)(ii) uses the phrase “at the level of access to a road or open space”. The term “level” does not require the storey
to be physically level or flush with the road or open space to obtain the concession, but simply requires that the storey is
at a level from which occupants finally leave the building to reach a road or open space. The concession allows a greater
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travel distance of 30 m in lieu of 20 m to a single exit on the basis that occupants, including customers of a shop, are:
* generally aware of their surroundings in these types of buildings which are typically small shops or offices
located at or near ground level,;
e  familiar with the location of the exit which is typically the main entrance to the shop or office; and
e  familiar with the path of travel to reach the exit thereby allowing a prompt and direct egress from the space.

Small shops and offices at or near ground level also tend to have an open plan layout thereby allowing the exit to be easily
sighted to permit safe and speedy egress where the space is located in close proximity to the external ground surface
such as a road or open space.

The concession is applicable to a number of cases such as to any Class 5 and 6 parts of a building located in a storey at
the level of access to a road or open space even though the storey may be served by more than one exit, subject to that
part otherwise complying with D1.4(c)(ii).

The concession is also available for Class 5 or 6 parts of a building containing other classifications (refer to A1.0(3)(a)).
The conditional reference in D1.4(c) to sub-clauses (d), (e) and (f) refers to special provisions for particular types of building.
Patient care areas—D1.4(d)

Patient care areas in Class 9a buildings can present particular problems in case of emergency egress. Such areas are
likely to be occupied by people who are either fully or partly non-ambulatory, and in many cases confused or incapacitated
by drugs and medical and post-operative conditions.

Accordingly, the allowable distance of travel to an exit in the patient care areas of a Class 9a building is less than for Class
5-8 buildings, non-patient care areas of Class 9a buildings, and Class 9b buildings.

D1.4(d) should be read in conjunction with C2.5.
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Figure D1.4(1) Distances to exits in Class 2 and Class 3 buildings
Travel distance |
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v — Or choice of travel
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(a) Dead-end travel from SOU
Travel distance limited |
G, by distance between
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Room NOT in SOU b
(b) Alternative exits
'Travel distance must
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Or choice of travel (c) Dead-end travel from room
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Figure D1.4(2) Distance to exits in Class 5 to Class 9 buildings

‘Travel distance to
one exit must be

(b) Alternative exits

Travel distance must be 30 m max.
for Class 5 & Class 6

(c) Single exit to a road or open space

Open spectator stands—D1.4(e)

The construction of an open spectator stand is such that the build up of smoke is unlikely. Greater distances of travel to
an exit are therefore permitted.

Assembly buildings—D1.4(f)

The concession available for assembly buildings is based on a specific level of fire and smoke separation being provided
between the area being evacuated and the circulation space passed through to reach an exit.

To obtain the concession, D1.4(f)(iii) limits the distance of travel through the room being evacuated and across the
circulation space outside that room to the exit.

D1.5 Distance between alternative exits

To require that if an exit is inaccessible, access to any required alternative exit must be available within a reasonable
distance.

Why is this matter regulated?
Where a building requires multiple exits, the exits maximise the choices of a person evacuating, in case one exit becomes
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blocked.
Uniform distribution of exits—D1.5(a)

D1.5(a) requires that where multiple exits exist, they must be distributed as uniformly as practicable to improve the level
of safety when evacuating.

Minimum and maximum distances are set

D1.5 specifies the minimum and maximum permitted distances between alternative exits (for example, two exits may be
located next to one another, so long as they are not each other’s alternative in an emergency). Where scissor stairs are
used, the shafts will be adjacent and separated by fire-resisting construction. However, the access doors to the alternative
scissor stairs must comply with the minimum separation distance.

Minimum distance—D1.5(b)

The minimum distance minimises the risk of fire spreading to block the alternative exit.

Maximum distance—D1.5(c)

The maximum distance between alternative exits minimises the need to travel too far to reach an exit.
Convergence distance—D1.5(d)

If alternative paths of travel converge too closely, both paths can be blocked by the same fire. The minimum distance
between the paths of travel aims to negate this.

The minimum convergence distance only comes into operation when the paths of travel have already diverged to that
distance. The paths can commence more closely together than the distance specified.

Method of measurement
The travel distances specified in D1.5 are measured in accordance with D1.15.
Figure D1.5(1) illustrates the method of measuring the maximum and minimum distances between exits.
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Figure D1.5(1) Plan showing method of measuring between exits
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Figure D1.5(2) illustrates the convergence prohibition on alternative paths of travel.
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Figure D1.5(2) Plan showing converging paths of travel
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D1.6 Dimensions of exits and paths of travel to exits

Fnens

To require exits and paths of travel to an exit to have dimensions to allow all occupants to evacuate safely within a
reasonable time.

Height of exits and paths of travel—D1.6(a)

The D1.6(a) requirement for a minimum unobstructed height of two metres is considered to be a reasonable minimum for
most people to safely walk through to gain egress.

D1.6(a) relates to the unobstructed height between a floor and:
° a ceiling; or
° a projection from a ceiling, such as a bulkhead, beam, cable tray, light fitting, pipe, sprinkler head or the like.

It should be noted that in addition to complying with D1.6, exits and paths of travel to exits must comply with the minimum
ceiling heights in F3.1.

The reduction to a minimum of 1980 mm for doorways is to allow for a standard door frame.
Exit and path of travel widths

Width required to allow safe exit

The required exit and path of travel widths have been determined on the basis of an estimate of the width required to
allow the safe exit of a given number of people expected in particular buildings.

Minimum unobstructed width

Exit and path of travel width—D1.6(b)

D1.6(b) clarifies that the unobstructed width of any exit or path of travel to an exit is to not be less than the dimensions
prescribed. These may then be added to achieve the aggregate width that is required.

D1.6(b)(iii) applies to Class 9c buildings. The additional width at doorways is to allow for greater manoeuvrability of beds,
mobile baths, wheelchairs, walking frames and other equipment throughout the resident use areas.

Figure D1.6(1) illustrates two examples of how compliance with the corridor width provisions in a Class 9c building may
be achieved.
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Figure D1.6(1) Method of measuring corridor width in a Class 9c building
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Plan View Example Two

Storeys accommodating up to 200 people—D1.6(c)
Buildings, other than ward and treatment areas of a Class 9a building, accommodating up to 200 people (see D1.6(b) and
(c)) require minimum widths of:
. 1 metre for 0 to 100 people;
. 1.25 metres for 101 to 125 people;
. 1.5 metres for 126 to 150 people;
. 1.75 metres for 151 to 175 people; and
® 2 metres for 176 to 200 people.
See Figure D1.6(2).

Storeys accommodating more than 200 people—D1.6(d)

Above 200 people (see D1.6(d)), there is a division between those buildings which have a change of floor level by way of
stairways or ramps with a gradient greater than 1 in 12, and those which do not have such a change in floor level. The
reason for this differentiation is that the change in floor level has the potential to create problems at exits, which could
cause injuries and delays. The difference can be outlined as follows, and is illustrated in Figure D1.6(2):

®* Change in floor level by stairway or ramp greater than 1:12—D1.6(d)(i)
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e 2.5 metres for 201 to 260 people;
* 3 metres for 261 to 320 people;

* 3.5 metres for 321 to 380 people;
e andsoon.

° Every other case—D1.6(d)(ii)

e 2.5 metres for 201 to 275 people;
* 3 metres for 276 to 350 people;

* 3.5 metres for 351 to 425 people;
e andsoon.

Aggregate width of exit or path of travel—D1.6(c), (d) and (e)

D1.6(c), (d) and (e) refer to the required width of an exit or path of travel to an exit in terms of an “aggregate unobstructed
width”. The exit or path may be less than the total required width (although each must achieve the minimum required
width), but when the width of each exit or path is added together, the specified aggregate unobstructed width must be
achieved.

Figure D1.6(2) Graph showing required exit widths
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Doorway widths—D1.6(f)

The width of a doorway must be clear of all obstructions. This includes door handles or other attachments or any part of
the door leaf and any part of the door frame, including the door stop.

Patient care areas—D1.6(f)(i) and (ii)

D1.6(f)(i) and (ii) provide additional width for doorways in patient care areas to allow for the turning circle of beds, and
other egress difficulties, such as those experienced by patients who require ambulatory assistance.

Width of a doorway—D1.6(f)((iii)

The width of a doorway comprising part of the exit or path of travel is permitted to be 250 mm less than the width of each
exit. This allows for the installation of a standard door frame.

In the case of an exit comprising multiple doorways, this concession may be applied to each individual doorway.
Figure D1.6(3) shows alternative examples of the exit door width for a building requiring a total exit width of three metres.
Aged care buildings—D1.6(f)(iv)

D1.6(f)(iv) applies to Class 9c buildings. The additional width of doorways is to allow for greater manoeuvrability of beds,
mobile baths, wheelchairs, walking frames and other equipment throughout resident use areas.
Minimum permitted width of a doorway—D1.6(f)(v)

No doorway should be less than 750 mm in width, except doorways which open into toilets and bathrooms. However,
minimum width requirements do apply to doorways which provide access to facilities required for people with disabilities
(see D3.2 and F2.4).
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Exceptions to the exit and path of travel width

Treatment areas, ward areas—D1.6(b)(ii) and (c)(ii)

D1.6(b)(ii) and (c)(ii) specify additional width requirements for the exit and path of travel to allow for the turning circle of
beds.

Open spectator stand—D1.6(e)
D1.6(e) provides an exception for large open spectator stands to the exit and path of travel width required for other
buildings.

Figure D1.6(3) Plan showing examples of exit widths for a building requiring an exit width of 3 m

3 m wide - 250 mm

a) Single exit
(RS EXIT (ie 2.75 m)
e .
EXIT —
Each exit 1 m wide
/ providing a total width of
/  exitsof 3m -each
= doorway may be reduced
EXIT _— ﬁ by 250 mm to a minimum
P

——Q' of 750 mm

(b) Three exits

Exit or path of travel width must not be reduced—D1.6(g)

Under D1.6(g), the required unobstructed width of exit or path of travel must not be reduced in the direction of egress.
This provision aims to avoid congestion in an exit or a path of travel to an exit.

Example
A restaurant is located on the fifth floor of a building.

The restaurant may seat 250 people. This would require an aggregate exit width of 2.5 metres. One stairway, 2.5 metres
in width, is provided to achieve the exit requirement.

The fourth floor of the same building may be used as an office, with 100 staff, requiring an aggregate exit width of only
1 metre.

The 2.5 metre wide stairway from the fifth floor cannot be reduced to 1 metre when it reaches the fourth floor. The
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stairway must retain its 2.5 metre width throughout its length.

The exit width is not required to increase to 3.5 metres below the 4th floor. The BCA makes the assumption that the
occupants of both floors are unlikely to all be exiting through the same part of the stairway at the same time.

If the restaurant was below the office, the stairway could begin at 1 metre in width at the office, but would have to
increase to 2.5 metres after it passed the restaurant.

Method of measurement of required width and height of stairways and ramps

Under D1.6(h)(i), the required stairway width must be measured clear of obstructions, including handrails and projecting
barriers.

Example

A stairway has handrails along both sides and they are located within the width of the stairway (as opposed to along
the top of a banister along the edge of the stairway).

In this case, the required stairway width must be measured between the handrails (presuming that there are no other
obstructions intruding into the stairway).
Under D1.6(h)(ii), the required width of a stairway must continue to a height of 2 metres above the stair. This measurement
is consistent with other similar BCA requirements.
Figure D1.6(4) illustrates compliance with D1.6(h).

Figure D1.6(4) Method of measuring height and width of a stairway

Height 2 m min for full width of stairway
(excluding any cornice)

Width of stair

NCC 2019 Guide to BCA Volume One ARCH IVED Page 136



ARCHIVED
D1.6

D1.7 Travel via fire-isolated exits

To enable occupants to safely enter a fire-isolated exit which discharges to a safe location.

Access to fire-isolated exits—D1.7(a)

D1.7(a) requires that a doorway must not open into a fire-isolated exit unless it opens from a public area, a sole-occupancy
unit which occupies a whole floor, or a toilet. This is to limit the number of entry points into a fire-isolated exit to retain its
fire-resisting performance.

Note that D1.7(a)(i) refers to a “public corridor, public lobby, or the like”. A smoke lobby which serves at least two sole-
occupancy units is a “public lobby”, and can open directly into a fire-isolated exit. Figure D1.7(1) illustrates permitted and
prohibited entry into a fire-isolated passageway from sole-occupancy units in a shopping centre.

Discharge to areas not roads and open spaces—D1.7(b)
D1.7(b)(i) requires fire-isolated exits to discharge to roads or open spaces. However, there are some exemptions:

e D1.7(b)(ii) sets out the requirements for a fire-isolated exit to discharge into an area within a building (including
the requirement that it be open for at least two thirds of its perimeter, to aid smoke ventilation); and

*  D1.7(b)(iii) sets out the requirements for a fire-isolated exit to discharge into a covered area outside the building
(including the requirement that it be open for at least one third of its perimeter, to aid smoke ventilation).
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Figure D1.7(1) Plans showing entry into a fire-isolated passageway in a shopping centre

IN i
\ ~ Fire door IN Fire door

No direct access
into the fire isolated
passage is allowed
from SOUs

(b) Multiple access — pressurised
(see D1.7(d))

(c) Multiple access — smoke lobbies

Figures D1.7(2) and (3) illustrate some of the options available by the use of D1.7.
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Figure D1.7(2) Example of discharge of fire-isolated stair complying with D1.7(b)(ii)
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Figure D1.7(3) Example of discharge of fire-isolated stair complying with D1.7(b)(iii)
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Travel within 6 metres of an external wall—D1.7(c)

D1.7(c) sets out the FRL and opening protection requirements where the path of travel from the point of discharge of a
fire-isolated exit to a road or open space necessitates passes within six metres of any part of the external wall of the
building being evacuated. The provision only applies at the level of discharge. So if the exit discharges at ground level,
any first storey wall or window would not need protection. The reason is that a fire on the first floor is unlikely to affect
people exiting one storey below.

Figure D1.7(4) illustrates when walls and window openings require protection in accordance with D1.7(c).
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Figure D1.7(4) Plan showing when walls and windows require protection in accordance with D1.7(c)

Window opening to be
protected internally in
60/60/60 wall — accordance with C3.4
N (internal wall wetting
sprinklers would be
appropriate)

Paved Road
area

Less than 6 m

| Path of travel

60/60/60 wall Paved area

Smoke lobby or pressurised system—D1.7(d)

D1.7(d) requires the use of a smoke lobby or a pressurisation system to stop the entry of smoke into the fire-isolated exit,
if more than two access doorways described in D1.7(a)(i) or (ii) are provided in the same storey. This provision must be
read in conjunction with D1.7(a), it does not over-ride it. See Figure D1.7(1).

Ramps in Class 9 buildings—D1.7(e)

D1.7(e) requires a ramp where there is any change in level in a fire-isolated passageway in a Class 9 building and that
change is less than 600 mm.

D1.8 External stairways or ramps in lieu of fire-isolated exits

To detail the circumstances in which an external stairway or ramp can be provided instead of a fire-isolated stairway
or fire-isolated ramp.

Alternative to required fire-isolated stairways or ramps

Compliance with D1.8 for external stairway or ramp is only required where the external stairway or ramp is proposed as
an alternative to a required fire-isolated stairway or ramp. In other words, if a fire-isolated stairway or ramp is not required
by the BCA, compliance is not required with D1.8.

External stairways and ramps permitted to 25 metres

The use of an external stairway or ramp is permitted instead of a fire-isolated stairway or ramp up to a height of 25 metres.
The reason external stairways or ramps are not permitted above this height is because of:

* the risk that people would suffer vertigo above this level;
e the risk that weather conditions, particularly wind, may become more severe above this height; and

* the need to enable any person who gets into difficulties on the stairway to be rescued by way of fire brigade
ladders or other rescue equipment, which generally do not reach above this height.

Fire protection required

Fire protection from the external wall of the building near the external exit and any openings in that wall, is required under
D1.8(a) and (b) to ensure that an average person using the exit is afforded adequate protection from flames and radiant
heat from a fire within the building.

D1.8(c) provides two separate methods of protecting the external exit from a fire from within the building:

° protect the external wall of the building and any openings in the wall, within the prescribed distances to the exit
(see Figure D1.8(1)); or
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° protect the exit by shielding construction where the exit is within the prescribed distances to the building (see
Figure D1.8(2)).

Figure D1.8(1) Protection of the external exit using the external wall of the building in accordance with D1.8(c)(i)

D1.8(d) provides requirements for the shielding construction and protection of any openings in that construction.

Figure D1.8(2) Protection of the external exit using shielding construction in accordance with D1.8(c)(ii)

The external exit is considered to be any
part of the stair that would be used by any
occupant travelling down the stair.

The perpendicular extension from the main
balcony would be only used by the
occupants of that level and is no different to
the requirements of main external balcony

N

/ﬁ External exit
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D1.9 Travel by non-fire-isolated stairways or ramps

‘ To require that a person using a non-fire-isolated stairway or ramp be provided with a safe evacuation path. \

Continuous means of travel—D1.9(a)

D1.9(a) requires that occupants in a required non-fire-isolated stairway or ramp are able to continue all the way down to
the level from which egress to a road or open space is available.

D1.9(a) refers to a continuous means of travel comprising flights of stairs and landings. It would generally not be acceptable
for an entire or substantial proportion of a storey to be called a “landing”.

The first diagram in Figure D1.9(1) illustrates non-compliance with D1.9(a) because the stair does not provide a continuous
path of travel to the level providing egress to a road or open space. The second diagram in Figure D1.9(1) illustrates a
method of compliance with D1.9(a).

Required stairways and ramps

The distances specified in D1.9 apply only to a required non-fire-isolated stairway or ramp.
Figure D1.9(2) illustrates the method of measuring a travel distance down a stairway.
Distances for non-fire-isolated stairways—D1.9(b) and (c)

D1.9(b) and (c) provide requirements for the overall travel distances permitted on non-fire-isolated stairways. Figure D1.9(3)
illustrates compliance with D1.9(b) and (c).

Distance from stairway to discharge point—D1.9(d) and (e)

D1.9(d) and (e) provide requirements for the travel distance permitted from the base of the non-fire-isolated stairway to
the discharge point (note that this distance is part of the distances required under D1.9(b) and (c)). Figure D1.9(4) illustrates
compliance with D1.9(d) and (e).

Class 2 or Class 3 requiring 2 or more exits—D1.9(f)
D1.9(f) provides the additional requirements for Class 2 and Class 3 buildings which are required to have 2 or more exits.
Figure D1.9(5) illustrates one method of an exit system in a Class 5-9 building complying with Section D.
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Figure D1.9(1) Section showing compliance with D1.9(a)

/ Not allowed

(a) Non-continuous travel

Complies with D1.9

i

(b) Continuous travel

Figure D1.9(2) Method of measuring travel distance down a stairway
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Figure D1.9(3) Method of measuring overall distance of travel via non-fire-isolated stairways
Travel distance A
6 m max (see D1.4)
8 Class2or3
dist=A+B
Max. 30 m Type C
60m T Type A+B
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Non fire-isolated stair

Down

15 mmax. Class 2 & 3 & 9a
20 m max. Class 5 & 8 & 9b

Y

Path of travel to road or open space

(a) Single point of egress

J ‘ L
~_
Non fire-isolated stair - \ Path of travel to road
Al or open space
s
o
o
\j |
i
L ]
30 m max. Class 2 & 3 & 9a
40 m max. Class 5 & 8 & 9b
, vt

(b) Alternative points of egress

Figure D1.9(4) Plans showing compliance with D1.9(d) and (e) for the discharge of non-fire-isolated stairways
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Figure D1.9(5) One method of compliance with Section D

| Travel distance A to an
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D1.10 Discharge from exits

‘ To require the safe discharge from an exit to a road or open space. \

Egress not to be blocked—D1.10(a)
D1.10(a) requires that an exit must not be blocked at the point of discharge.

Barriers (such as bollards) must be installed, if they are necessary to prevent vehicles blocking access to, or discharge
from, an exit.

Link between open space and a road—D1.10(b) and (c)

If an exit discharges to an open space, D1.10(b) and (c) require that a safe means of travel be provided from the open
space to a road. This means that the following criteria must be satisfied:

*  D1.10(b)—to maximise the safety of people moving towards a road during an evacuation, the width of the path
of travel from the open space to the road must be at least that required for the exit (and in no case less than
one metre).

®*  D1.10(c)—to minimise the risk from falling or tripping, any stairways or ramps must comply with the rest of the
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BCA (eg construction of treads, landings etc). This may include the provision of ramps suitable for people with
disabilities.

The link between the road and open space must be open to the sky for its length.

Discharge points to be well separated—D1.10(d)

D1.10(d) requires that the discharge points of alternative exits be as far apart as possible, so that if the discharge from
one of them is blocked, the other will still operate satisfactorily.

Open spectator stand—D1.10(e)

D1.10(e) requires that exits from an open spectator stand not discharge to the ground in front of the stand. There may be
a large number of people viewing the event from the front of the stand, and they may obstruct the path of those evacuating.

There is also a risk that the front of the stand could be subject to severe heat radiation. Also the only egress to the road
from the ground in front of the stand may be through the stand.

Auditorium—D1.10(f)

Under D1.10(f), only two thirds of the required width of exits from an auditorium, such as a theatre or hall, are to discharge
into an entrance foyer where the auditorium can accommodate more than 500 people. This restriction applies because
there may be a large number of people in the foyer, possibly waiting for the next show, or to gain access to another
auditorium. These people would obstruct the path of the people evacuating.

D1.11 Horizontal exits

To detail how the installation of horizontal exits in a building is permitted as an alternative to a conventional exit.

Difficult evacuations

Originally, provision was made for horizontal exits between fire compartments because some occupants can have difficulty
evacuating, particularly those confined to bed or that have a disability.

Subsequently, it was accepted that horizontal exits would be of value in other buildings, where they could overcome
problems associated with large fire compartments, eg excessive distances to travel to exits.

Purpose of horizontal exits

The use of horizontal exits can overcome some of the difficulties outlined above, although they need to be used in
conjunction with some other form of exit.

In an emergency, the Deemed-to-Satisfy Provisions require that occupants travel for limited distances before they reach
a place of safety. A “place of safety”, in the case of horizontal exits, means the connecting fire compartment to which
people will flee.

For a horizontal exit to comply with the Deemed-to-Satisfy Provisions of Section D, it must meet the following criteria:

*  The distance of travel to the exit must not exceed that specified elsewhere in the BCA.

®*  The protection for a place of safety from its adjoining fire compartment is provided by a fire wall. The fire wall
has a fire rating to match the classification of the fire compartments it divides and is expected to withstand a
burnout of the respective areas. This provides an appropriate level of safety to people using the horizontal exit
as they may have to remain in the place of safety for an extended period before evacuating via other exits.

*  There must be another exit (other than a horizontal exit) from each place of safety entered by way of a horizontal
exit. After escaping to the place of safety it should not be necessary to return to the area being evacuated to
continue to evacuate from the building. D1.11(c) specifies a limit for the number of horizontal exits in a storey
for buildings of other than Class 9a and Class 9c buildings.

*  The place of safety must be large enough to temporarily accommodate the people from the area the horizontal
exit is being provided for. It is important to note that if there is only one other exit in the fire compartment then
the place of safety is to be large enough to accommodate all the occupants of the fire compartment. This is
necessary because if the other exit is blocked then all the occupants will be required to exit through the horizontal
exit. This is necessary until vertical evacuation is available. Since this accommodation is only for a short period,
the areas specified generally only allow for people to stand. However, the larger areas specified for Class 9a
health-care buildings and Class 9c buildings allows for patients or residents on beds to be wheeled through the
horizontal exit to be accommodated in the place of safety.

* The path to the place of safety is to have dimensions equal to those of the horizontal exit to assist with the
smooth evacuation of occupants.

*  The swing of the horizontal exit door must be the same as other exit doors. This means that if the area is more
than 200 m? (as specified in D2.20(b)), the door is to swing in the direction of egress. If the FRL of the fire wall
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is three or four hours, two fire doors may be provided to achieve this FRL. In such cases, for both doors to
swing in the one direction, a vestibule must be formed, as shown in Figure D1.11.

To make sure that evacuation is always possible, it is not permitted to have a horizontal exit to a separate sole-
occupancy unit. This is because the owner or occupier of the other unit may lock the door for security reasons,
barring entry (or exit) in an emergency.

Where egress is required in either direction, two doors swinging in opposite directions or a 180° swinging door
(complying with all BCA requirements including fire and smoke sealing capacities) may be used.
Other uses of horizontal exits

Horizontal exits may be useful as a means of evacuation from many health-care buildings. They can also be an advantage

in large floor area buildings which need to be sub-divided by fire walls to reduce the size of the fire compartments. These
fire walls can then be penetrated to create horizontal exits.

Figure D1.11 Plan showing doors forming a horizontal exit in a fire wall in accordance with D1.11
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(b) Travel in one direction

D1.12 Non-required stairways, ramps or escalators

To limit the spread of fire and smoke through unprotected openings for stairways, ramps, escalators and moving
walkways.

Application
D1.12 only applies to:
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*  escalators;
®*  moving walkways and travelators;
®* non-required non-fire-isolated stairways; and
° non-required non-fire-isolated ramps.
What is a non-required non-fire-isolated stairway or ramp?

Builders etc may choose to interconnect two or three storeys of a building with a non-required stairway, ramp or the like
in accordance with D1.12.

Example

A two storey shop or suite of offices may be within a multi-storey building where all storeys are connected by a stairway
which is both required and fire-isolated. This stairway may be external to the sole-occupancy unit which comprises the
shop or office suite. For easy access within the sole-occupancy unit, another stairway may be located within the shop
or office suite interconnecting the two storeys. That stairway is additional to the required stairway, and is not required
to be fire-isolated.

Patient care and resident use area—D1.12(a)

D1.12(a) prohibits the use of a non-required non-fire-isolated stairway or ramp in a patient care area of a Class 9a building
and a resident use area of a Class 9c building. The prohibition is because of the difficulties in evacuating bed-ridden, or
otherwise mobility-impaired occupants. This prohibition applies to D1.12(d), despite that provision’s general reference to
Class 9 buildings.

D1.12(b) allows any number of storeys to be connected in certain buildings as follows:

®*  The open nature of the construction of an open spectator stand, sports stadium, carpark, atrium, and a stairway
or ramp located outside a building is such that the build-up of smoke is unlikely. D1.12(b)(i), (ii) and (iii) permit
any number of interconnected floors in such cases.

®* InaClass 5 or Class 6 building containing a sprinkler system, D1.12(b)(iv) allows connection of any number of
storeys if the interconnecting stairway, ramp, or escalator and the like complies with Specification D1.12.

Atriums and Part G3—D1.12(b)(ii)

e  While D1.12(b)(ii) refers to atriums, there are additional requirements for atriums in Part G3.
Number of interconnected storeys is restricted—D1.12(c) and (d)

D1.12 restricts the number of storeys which can be interconnected by a non-required non-fire-isolated stairway, ramp or
the like. This recognises that an unprotected opening for a stairway, ramp, escalator or the like can lead to the spread of
fire or smoke from one floor to another.

The restriction applies if:

* D1.12(c)(i)—a Class 2-9b building (excluding Class 9a) contains a sprinkler system, no more than three
consecutive storeys can be linked, one of which storeys must directly egress to a road or open space. This
recognises the effectiveness of a sprinkler system in controlling the spread of fire;

*  D1.12(c)(ii)—the building is an unsprinklered Class 2 or Class 3 building, two consecutive storeys can be linked,
one of which must directly egress to a road or open space. Part D1 does not generally apply to sole-occupancy
units in Class 2 or Class 3 buildings, or Class 4 parts, and there is no restriction on an internal non-required
non-fire-isolated stairway, ramp or the like linking two storeys in, for example, a two storey penthouse suite; or

® D1.12(d)—in a Class 5 or Class 6 building which does not qualify under D1.12(b)(iv), and in Class 7—9b buildings
(excluding a patient care area in a Class 9a, see D1.12(a)), two consecutive storeys can be linked.

Neither storey is required to provide direct egress to a road or open space and there is no requirement for a sprinkler
system as part of this provision. As the stairway or ramp is not required by the BCA for emergency evacuation purposes,
this provision is in accord with the remainder of the BCA.

D1.13 Number of persons accommodated

To establish a methodology for calculating Deemed-to-Satisfy building populations which are deemed acceptable for
use in the design and checking of applications when more accurate figures are not available.

D1.13 and Table D1.13 are used to calculate the anticipated number of people in particular types of building.

From these calculations, a number of BCA requirements can be determined within Sections D, E, F and J. The likely
number of persons accommodated can affect determinations in relation to a number of matters in the BCA including: exit
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requirements, hearing augmentation, limitation of the use of stairway platform lifts, sanitary facilities, ceiling heights and
the energy efficiency of mechanical ventilation systems.

D1.13 not to be used for non-BCA purposes

D1.13 and Table D1.13 are only intended for the purposes of determining BCA requirements which depend on the number
of occupants likely to occupy a building or storey. D1.13 and Table D1.13 are not intended to restrict the number of
occupants using a building, or to enforce any building use or licensing requirements.

Use of Table D1.13
If more accurate information is available on the expected population of a building, it should be used in preference to Table
D1.13. This information may include:

° D1.13(b)—if the building is an assembly building or room, its seating capacity can be used; or

®*  D1.13(c)—where there is limited public access, a statement from the building owner as to the number of
occupants who will use the building; or

*  D1.13(c)—a study of the number of people using similar buildings. Such a study must include the number of
people at various times. As an example, if the building is to be used as a shop, the figures must include the
maximum numbers of people expected at peak times (such as before Christmas).

Example
It would be appropriate to use an alternative means of assessing the number of occupants when:

®* under D1.13, a restaurant is deemed to accommodate one person for every square metre of floor area;

* if a specific restaurant has fixed tables, booths, dining alcoves and architectural features which occupy
significant floor space, the actual number of patrons able to be accommodated may be much less than the
number calculated using D1.13; and

0 in such a case, it may be appropriate to use another method for calculating the number of people
accommodated (such as counting the number of seats available for use by patrons), and hence calculating
the total width of exits to be provided; however

0 if such an approach is adopted, due allowance must be made for the employees, as well as the potential for
alternative seating layouts which could increase the number of people in the restaurant.

The area per person contained in Table D1.13 for computer rooms applies to rooms housing computer infrastructure such
as computer servers and where low occupant numbers occur. These circumstances are similar to those found in switch
or transformer rooms. For computer training rooms and office areas containing computers, the area per person for an
office or school classroom, as appropriate, should be used.

D1.14 Measurement of distances

‘ To identify the nearest part of an exit for the purposes of measuring travel distance. \

Why is this important?
D1.14 describes the point at which an exit has commenced with respect to both fire-isolated and non-fire-isolated exits.
Figures D1.15(1) and D1.15(2) illustrate methods of measuring the distance of travel specified in the BCA.

D1.15 Method of measurement

‘ To specify the method of measuring the distance of travel to an exit in various situations. \

Path a person would walk

The distance of travel to an exit is measured by determining the path a person would walk from the most remote area of
the building to the nearest exit.

The maximum distance of travel between required alternative exits is measured by determining the path a person would
travel along in a case where a fire blocks the path of travel to the nearest exit. The path of travel to the alternative exit
includes passing through the point at which travel in different directions to those exits is available.
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Figure D1.15(1) Plan showing measurement of maximum distance of travel between required alternative exits
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Measure around any built obstructions

It is necessary to measure around any walls, or other built obstructions (including a wall, a demountable wall, and
permanent fixed seating). See D1.15(f) and (g).

Furnishings do not need to be taken into account
Generally, furniture, cars in a carpark and some non-built or non-fixed obstructions are not taken into account in the

calculation of travel distance. However, there may be occasions when such matters must be taken into account.
Figure D1.15(2) and D1.15(3)

Figure D1.15(2) illustrates, by example, the method of measuring the distance of travel for Class 2 and Class 3 buildings
and Class 4 parts.
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D1.15

Figure D1.15(2) Plan showing one method of compliance with Section D for Class 2 and Class 3 buildings and

Class 4 parts

6 m max (see D1.4)
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Figure D1.15(3) illustrates, by example, the method of measuring the distance of travel for Class 5-9 buildings.

45 m travel
distance limited by
distance between
exits (see D1.5)

Figure D1.15(3) Plan showing one method of compliance with D1.15 for Class 5-9 buildings

Class 5-9

Travel dist=A+B+C
(shortest distance)
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D1.16 Plant rooms, lift motor rooms and electricity network substations: Concession

‘ To provide concessions for small plant rooms, lift motor rooms and Class 8 electricity network substations. \

Why are concessions made?

Concessions (such as the use of a ladder in lieu of a stairway) are granted for small plant rooms, lift motor rooms and

Class 8 electricity network substations for the following reasons:

*  the usual occupants of a small plant room, lift motor room or Class 8 electricity network substation are trained
personnel familiar with the room’s hazards and layout and are capable of negotiating the service ladders in a

safe manner;

° it is reasonable to assume that if the plant or lift motor room is small, so also will be the number of people who

will ever occupy it;

* the small size of the room means that there is not a significant distance to travel to gain egress; and

* in the larger rooms which qualify for this concession, and multiple exits are provided, only one needs to be a

stair.

Figure D1.16 illustrates some possible methods of using the concessions contained in D1.16.

Figure D1.16 Plans showing use of D1.16

Plant Room
Ladder -ﬂ 100 m? max
(a) Ladder only
r l | Plant Room
Ladder -] Stairway - 100 m2 - 200 m?

(b) Ladder plus stairway
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Part D2 Construction of exits

Objective

Functional Statements

Performance Requirements

The Objective and Functional Statements for Section D are at the beginning of Section D of this Guide. The Performance
Requirements for Section D precede Part D1.

Deemed-to-Satisfy Provisions

D2.0 Deemed-to-Satisfy Provisions

To clarify that the requirements of DP1 to DP6, DP8 and DP9 will be satisfied if compliance is achieved with Parts D1,
D2 and D3 in the case of all buildings, Part G3 in the case of buildings with an atrium, Part G4 in the case of buildings
in alpine areas, Part G6 in the case of occupiable outdoor areas, Part H1 in the case of theatres, stages and public
halls, Part H2 for public transport buildings and Part H3 for farm buildings and farm sheds. DP7 is only required to be
complied with if lifts are to be used to assist occupants to evacuate.

See Deemed-to-Satisfy Provisions of D1.0.

D2.1 Application of Part

e

To clarify that Part D2 does not apply within a sole-occupancy unit in a Class 3 building (except for D2.13, D2.14(a),
D2.16, D2.17(d), D2.17(e), D2.21 and D2.24) nor within a sole-occupancy unit in a Class 2 building or Class 4 part
(except for D2.13, D2.14(a), D2.16, D2.17(d), D2.17(e), D2.21 and D2.24).

Where a path to the door is not a path of travel to an exit

Except as outlined below, Part D2 does not apply within sole-occupancy units in Class 2 or Class 3 buildings or Class 4
parts. The path from within the units to the door opening from them is not regarded as a path of travel to an exit. For these
buildings, the path of travel to an exit commences at the outside of the door to the sole-occupancy unit. The path inside
the unit, leading to the door, is part of the “evacuation route” (see the definition of this term in Schedule 3).

Exceptions

D2.13 deals with the construction of stair treads and risers. For the safety of people moving within a sole-occupancy unit,
it is important that stair treads and risers are safe to use.

D2.14(a) requires the installation of landings in stairways. For the safety of people moving within a sole-occupancy unit,
it is important that landings be provided. This also links with D2.13(a) to limit the maximum number of risers in a flight of
stairs to 18.

D2.16 deals with barriers. Appropriate barriers are required to minimise the risk of people falling from a landing, balcony,
roof with public access, flight of stairs and the like.

D2.18 allows steeper stairs to infrequently used areas of a building. This concession applies to infrequently used areas
such as machinery rooms, boiler rooms, etc and attics and storerooms in sole-occupancy units in Class 2 buildings and
Class 4 parts. Under D2.18, the designer has the choice of designing the stair, landing, barrier and handrail to comply
with the appropriate provisions of the NCC or with AS 1657.

D2.2 Fire-isolated stairways and ramps

‘ To maintain a sufficient level of fire safety to enable the use of fire-isolated stairways and ramps during an emergency. \

Materials and construction methods
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D2.2 sets the criteria for the materials and methods of construction used in stairways and ramps within a fire-resisting
shaft.

Integrity of fire protection to be maintained—D2.2(a) and (b)

D2.2(a) and (b) set out the requirements for maintaining the integrity of the fire protection to the shaft of a fire-isolated
stairway and ramp. These provisions reflect the fact that:

®* occupants who use the stairway or ramp during a fire will expect to remain reasonably safe while evacuating,
relying on the protection provided by the fire-isolated stairways and ramps to safely evacuate the building; and

* the stairway or ramp provides protection to the fire brigade to undertake search and rescue, and fire-fighting
operations.

D2.3 Non-fire-isolated stairways and ramps

‘ To maintain a sufficient level of safety for the use of stairways and ramps during an emergency. \

Safe egress required

Where the installation of non-fire-isolated stairways and ramps is required by the NCC, they must provide a safe means
of egress.

Such stairways and ramps will not be within a fire-resisting shaft, but they are nonetheless expected to be structurally
sound, and constructed of materials which will not readily support combustion.

D2.3 requires that required non-fire-isolated stairways and ramps must be either constructed in accordance with D2.2 or
the alternative options set out in D2.3(a)—(c).

Glued timber members—D2.3(c)(ii)

D2.3(c)(ii) permits the use of glued timber members under certain conditions. The aim of these conditions is to minimise
the risk represented by certain types of glue which delaminate during a fire.

D2.4 Separation of rising and descending stair flights

‘ To minimise the risk that an occupant mistakenly passes the lowest storey providing escape when evacuating. \

Risk of missing the lowest egress floor—D2.4(a)

A danger exists that, in an emergency, a person may mistakenly pass the lowest floor providing direct egress to a road or
open space. D2.4(a) minimises the risk of this by requiring that there is no direct connection between the rising and
descending flight of a stairway at the level from which egress is obtained.

Separation required—D2.4(b)

If, in order to achieve D2.4(a), rising and descending flights of stairs are separated by construction (which may in places
be common to the two flights), that construction must comply with the smoke separation requirements contained in Clause
2 of Specification C2.5.

Figure D2.4 illustrates one method of compliance with D2.4.
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Figure D2.4 Plan showing one method of compliance with D2.4

Up from

basement
Down from
upper floors

Non-combustible =1
smoke-proof wall

N

Direct egress to road
or open space

Fire isolated

D2.5 Open access ramps and balconies

To specify the requirements for natural ventilation of smoke from an open access ramp or balcony which forms part of
a required exit system.

Background

Table E2.2a allows the use of an open access ramp or balcony instead of stairwell pressurisation. If this option is chosen
then D2.5 aims to prevent the entry of smoke into a fire-isolated exit by allowing smoke to vent naturally through an open
access ramp or balcony, before it reaches the fire-isolated exit.

Ventilation openings—D2.5(a)

D2.5(a) sets out the requirements for ventilation openings where an open access ramp or balcony forms part of a required
exit. This helps the evacuation of occupants using the exit by enabling the natural ventilation of smoke.

Enclosure permitted up to 1 metre—D2.5(b)
The reason for permitting an enclosure up to a height of one metre under D2.5(b) is to allow for a solid barrier or balcony.
No more than 25 percent enclosed above 1 metre—D2.5(b)

Note that the opening above one metre cannot be enclosed for more than 25 percent of the area of its sides. This allows
for adequate smoke ventilation, while permitting some limited enclosure.

Figure D2.5 illustrates three methods of compliance with D2.5, and one method that does not comply.
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Figure D2.5 Plan showing compliance and non-compliance with D2.5

D2.6 Smoke lobbies

‘ To prevent smoke entering a fire-isolated exit. \

Smoke lobbies required by D1.7
D2.6 only applies to a smoke lobby required by D1.7.
A smoke lobby required by D1.7 must be constructed in accordance with each of the requirements in D2.6(a)—(d).

Intumescent putty—D2.6(b)(iii)

The intumescent putty referred to in D2.6(b)(iii) is intended to expand when exposed to fire, thus sealing any opening at
the top of the lobby against smoke. If another material is proposed, it must be no less effective than the putty.

D2.7 Installations in exits and paths of travel

To maximise the safety of occupants evacuating to or within exits by limiting the types of services which may be located
in exits and paths of travel.

Services in exits and paths of travel
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Paths of travel within a building must continue to provide safe evacuation during an emergency. To achieve this, D2.7
restricts the installation of certain services in fire-isolated exits, non-fire-isolated exits, and certain paths of travel to exits.

D2.7 should be read in conjunction with C3.9, which lists the services that may penetrate fire-isolated exits.
Access to services—D2.7(a)

D2.7(a) prohibits access to services (apart from fire-fighting and detection equipment) from within a fire-isolated exit
because they are a potential source of smoke or fire. Doors to service enclosures, if left open, could also hamper
evacuation. The prohibition also means that maintenance equipment will not be placed within the enclosure.

Chutes and ducts—D2.7(b)
D2.7(b) prohibits any chute or duct carrying products of combustion from a boiler, incinerator fireplace or the like from
being installed in:

®* any required exit (i.e. both fire-isolated exits and non-fire-isolated exits); and

® any corridor, hallway, lobby or the like leading to a required exit (i.e. it does not apply to other paths of travel to
an exit).

An opening from a chute or duct that forms part of a smoke hazard management system is permitted.
Gas and fuel services—D2.7(c)

D2.7(c) prohibits the installation of any gas or other fuel service in a required exit (i.e. both fire-isolated exits and non-fire-
isolated exits). This prohibition does not apply to a path of travel to an exit.

Other services—D2.7(d)
Under specified conditions, D2.7(d) allows certain electrical and communication services to be located in:

e D2.7(d)(iv)—any required non-fire-isolated exit (installation in required fire-isolated exits is effectively prohibited
by the reference to D2.7(a)); and

e D2.7(d)(v)—any corridor, hallway, lobby or the like leading to a required exit (i.e. it does not apply to other paths
of travel to an exit).

Electrical wiring—D2.7(e)

D2.7(e) allows electrical wiring to be installed within a fire-isolated exit if the wiring is associated with specified equipment
and systems serving the exit or systems used for alarms and monitoring of fire safety systems.

D2.8 Enclosure of space under stairs and ramps

To minimise the risk of a fire starting under a stairway and endangering the safe evacuation of the building occupants.

Fire risk from spaces under stairways or ramps

Spaces under stairways are often used for a range of purposes. It is common practice to have a cleaner’s store located
in such spaces. These stores often contain flammable cleaning agents.

Required fire-isolated stairways or ramps—D2.8(a)

Space is part of the fire-isolated shaft

If the stairway or ramp is fire-isolated, and the space below is part of the fire-isolated shaft, that space must not be used
as a cupboard or the like.

Space is not part of the fire-isolated shaft

If the stairway or ramp is fire-isolated, and the space below is not part of the fire-isolated shaft, that space may be used
as a cupboard etc. This could be created by placing a fire rated slab under the flight of stairs. This is shown in Figure
D2.8.

Required non-fire-isolated stairways or ramps—D2.8(b)

If the stairway or ramp is non-fire-isolated, any cupboard underneath must be fire separated from the stairway. The
construction must have an FRL of 60/60/60, with a self-closing —/60/30 fire door.
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Figure D2.8 Section showing enclosure of space below fire-isolated stairway

D2.9 Width of stairways and ramps

‘ To establish requirements for the safe use of wide stairways and ramps. \

Width of two metres—D2.9

Most people using stairways tend to move in easy reach of a handrail or barrier. This tendency is particularly pronounced
during an emergency evacuation. The D2.9 maximum of two metres (effectively permitting a reach of one metre to either
side) is considered reasonable.

Wider stairways are permitted, with more than two metres between the handrails. However, for the purposes of calculating
required widths, such stairways are deemed to add no more than two metres to the aggregate required width.
Example

If a building is required to have a path of travel to an exit with a width of four metres, a stairway with four metres of
width between its handrails will not comply, as it will be deemed to only provide two metres of width. Therefore, an
intermediate handrail should be provided or a further two metres must be provided by other means.

D2.10 Pedestrian ramps

‘ To allow the use of a ramp as a required exit, instead of a stairway. \

Ramps instead of stairways—D2.10(a)
Under D2.10(a), a fire-isolated ramp may be used instead of a fire-isolated stairway if:

®  the construction enclosing the ramp complies with the requirements of the NCC for fire-isolated stairways; and
* the width and ceiling height of the ramp complies with the requirements of the NCC for fire-isolated stairways.
Specified ramp gradients—D2.10(b)
D2.10(b) specifies safe gradients for a ramp used as a required exit. They are determined having regard to likely users.

Ramps for people with a disability, as specified by Part D3, require a gradient of not less than 1:14, and in other cases,
not less than 1:8.

D2.10(b) relates to a ramp being used as a fire-isolated exit. If the ramp is also used for access it must comply with the
requirements for such ramps in Part D3.
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Surface of a ramp—D2.10(c)

Under D2.10(c), the floor surface of a ramp must be slip resistant to avoid people slipping over and injuring themselves.
The surface must have a slip-resistance classification when tested in accordance with AS 4586. There are a number of
parameters to be considered: two ramp slopes, two tests (the wet pendulum test or the oil-wet inclining platform test) and
there are two conditions (dry or wet).

To determine the appropriate slip-resistance classification surface to apply to a ramp, it is necessary to determine the
conditions (either dry, wet or both) that the relevant surface is likely to be subjected over the life of the building.

A dry surface is one that is not normally wet or not likely to become wet other than by accidental spill.

A wet surface is one that is normally wet or likely to be made wet other than by an accidental spill. This could include a
surface that is exposed to weather such as an external ramp, and a surface that may, on occasions, become wet such as
a surface in a transitional space like an entrance airlock or entrance lobby.

Other potentially wet affected areas such as bathrooms are not included in the NCC provisions unless they a have a ramp
incorporated in them.

Surfaces affected by commercial or industrial processes are regulated by the relevant workplace safety authority.

D2.11 Fire-isolated passageways

‘ To make a fire-isolated passageway safe from a fire outside. \

Protection of fire-isolated passageways—D2.11(a)

Under D2.11(a), the required FRL of a fire-isolated passageway must (except as set out in D2.11(b)):
*  D2.11(a)(i)—not fall below the required FRL of any fire-isolated stairway or ramp which discharges into the
passageway; and
*  D2.11(a)(ii)—in every other case, not fall below 60/60/60.

The FRL test is for a fire outside the passageway, in another part of the building. It is extremely unlikely that a fire will
occur inside a fire-isolated passageway.

Top of a fire-isolated passageway—D2.11(b)

Despite the requirements of D2.11(a), D2.11(b) allows the top of a fire-isolated passageway to be constructed without an
FRL on the condition that its walls are built up to either of the following:

Non-combustible roof covering—D2.11(b)(i)

The top construction of a fire-isolated passageway need not have an FRL if the walls continue to the underside of a non-
combustible roof covering.

Incipient spread of fire resistant ceiling—D2.11(b)(ii)

Under D2.11(b)(ii), a fire-isolated passageway need not have a top construction with an FRL, and need not have its walls
extend to the underside of a non-combustible roof covering if the walls extend to the underside of a ceiling which is resistant
to the incipient spread of fire for at least 60 minutes.
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Figure D2.11 Elevations showing alternative methods of protecting a fire-isolated passageway from a fire in an-
other part of the building

Such a ceiling will prevent the ignition of combustible materials in the roof or ceiling space from a fire below. For the ceiling
to be effective, the whole fire compartment surrounding the passageway must also be covered. This will minimise the risk
of a fire spreading into the fire compartment’s roof or ceiling space, and entering the passageway from above. An incipient
spread of fire resistant ceiling is not required over the passageway, because it is extremely unlikely that a fire will start
there.

It is important that the junction between the top of the wall and the incipient spread of fire resistant ceiling is adequately
sealed to maintain the integrity of the barrier.

Figure D2.11 illustrates this comment.

D2.12 Roof as open space

‘ To allow a roof of a building to be used as a point of discharge from an exit. \

Roof must be protected

Exits must provide egress to a road or an open space. D2.12 applies where the open space is provided by a roof. To
maximise the safety of people who must use a roof as the point of discharge from an exit, such a roof is required:

e D2.12(a)—to have an FRL sufficient to protect people on the roof from fire below during evacuation from the
building; and
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e D2.12(b)—not to have any openings within three metres of the path of travel to the portion of the roof being
used as open space, and from that portion to a road. This protects a person passing such openings from being
affected by a fire on the other side of such openings.

Safe path of travel to road
Once on the roof, a safe path of travel must be provided to a road. See D1.10.

D2.13 Goings and risers

‘ To enable the safe movement of people using stairways. \

Background to D2.13—goings and risers

The going and riser requirements in D2.13 date from a substantial reform carried out in 1987, based on international
research.

Saf