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About this guide

This technical guide provides a
comprehensive overview of the key
technical inputs that have informed
the design of the NSW Housing
Pattern Book mid-rise patterns.
These technical inputs have been
developed with reference to state
and federal statutory requirements
and legislation, as well as planning
controls across various local
government areas (LGAs) in NSW.

The technical guide provides a
helpful reference point for pattern
users. It is intended for information
only as it has been developed
without site-specific requirements.
Users must procure the relevant
accredited professionals to

ensure any pattern book design
assumptions are suitable for a
specific site. They must conduct
site-specific work relating to the
areas identified in this document
before submitting their streamlined
development application (DA).

Guidance on parking, traffic and
waste management has been
informed by reviewing up to 30
LGA planning controls, the NSW
Environment Protection Authority
(EPA) Better practice guide for
resource recovery in residential
developments, relevant legislation
and Australian standards. Based
on this statewide approach, the
patterns have been designed to
be adapted to a range of settings
across NSW.

Civil, structural, mechanical,
electrical, and hydraulic engineering
have all been considered in the
development of the mid-rise
patterns and summarised in this
document. The approach has

been to allow for adaptability to
site-specific requirements such

as topography and hydrology

in civil design and to allow for
flexibility in construction and
material specification for structural
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design. The mechanical, electrical
and hydraulics engineering of all 9
patterns focuses on a compliance-led
approach that prioritises sustainable
design outcomes.

Acoustics, facade design and
waterproofing have also been
considered in the development of the
patterns. Flexibility has been allowed
so that pattern users can integrate
site-specific acoustic requirements
or further develop waterproofing and
facade construction details to suit
local supply and building practices.

The technical guide documents

how the mid-rise patterns enable
compliance with the National
Construction Code (NCC) 2022,

the Disability Discrimination Act

1992 (DDA), and relevant Australian
standards. It also documents how to
achieve various livability standards in
accordance with Australian Building
Codes Board (ABCB) guidance.

The guide summarises how
sustainability considerations and
environmentally sustainable design
(ESD) principles have been embedded
in the patterns. This is so they can
suit the various NSW climate zones
and can achieve compliance with
the State Environmental Planning
Policy (Sustainable Buildings) 2022
(the Sustainable Buildings SEPP),
Nationwide House Energy Ratings
Scheme (NatHERS), and Building
Sustainability Index (BASIX).

This document also provides guidance
on fire services engineering, fire
protection services strategy and fire
performance considerations. The mid-
rise patterns consider compliance with
the National Construction Code (NCC)
and Fire and Rescue NSW (FRNSW)
requirements. They also consider some
common performance solutions to
enable compliance with the NCC; these
are provided for information only.
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Due diligence

NSW Housing Pattern Book Mid-rise patterns: Technical guide 4



Responsibility of the
applicant and due diligence

It is the responsibility of the
applicant to investigate and
understand the legal, financial,
environmental and planning
matters and risks of undertaking
pattern book development on a
chosen site.

Site and title due diligence
Due diligence must be used to
confirm the site is appropriate

for the development of mid-rise
housing in accordance with Chapter
7 Pattern book development in
State Environmental Planning
Policy (Housing) 2021 (the Housing
SEPP). This may include confirming
ownership, easements, covenants
or restrictions understanding
planning controls and any site-
specific constraints such as, but not
limited to, heritage, bushfire-prone
land or contamination.

Planning and regulatory

approvals

Planning and regulatory approvals
must be investigated including, but
not limited to, the applicable plan-
ning pathway, additional permits
and approvals required, infrastruc-
ture contributions, and community
consultation obligations.

Financial and commercial

feasibility

The applicant is responsible for

determining the financial and

commercial feasibility of undertaking

a pattern book development. This

may include seeking advice and

determining the feasibility of:

— site acquisition costs

— construction cost estimates

— professional fees and
contingencies

— sales and leasing projections

— funding strategy and finance
terms

— return on investment (ROI) and
profit margin analysis

— any other relevant aspects.
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Design and technical
feasibility

The applicant is responsible for
managing and coordinating the
design and technical feasibility
of undertaking pattern book
development.

It is the responsibility of the applicant
to ensure the documents included
in the development application
reflect the current versions of the
applicable standards and regulations,
as required. Should a standard be
updated beyond that which the
pattern can accommodate, then it
may be that the pattern is not suitable
for use. This includes adapting the
pattern to site specific constraints
and requirements. This may include,
but not be limited to, seeking advice on:
— site survey and geotechnical
investigations
— architectural finalisation
— engineering advice and
constraints
— access and traffic considerations
— utility connections and capacity

Market and demand analysis
The applicant is responsible for
undertaking and applying their
own market and demand analysis
to understand the feasibility

of undertaking pattern book
development. This includes, but is not
limited to, understanding:

— demographic trends

— comparable developments

— market absorption rates

— target buyer/tenant profile

— sales and marketing strategy.

Environmental and

sustainability considerations

The applicant is responsible for

due diligence in environmental and

sustainability matters and meeting

any requirements or regulations. This

includes, but is not limited to:

— Sustainable Buildings SEPP

— environmental impact
assessments (EIA)
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— sustainability targets, for example
the National Australian Built
Environment Rating System
(NABERS), NatHERS, Green Star,
BASIX

— stormwater and waste management

— tree and vegetation assessments.

Stakeholder and community
The applicant is responsible

for ensuring that appropriate
engagement and consultation is
undertaken in relation to any pattern
book development. This includes
local council or consent authority
engagement, community consultants
and neighbouring property impacts.

Preparing your submission for

approvals

The drawings and designs provided
in the pattern have been completed
to a development-application level
of resolution to fast-track the
preparation of application plans and
documents. Note that applications
will require adaptation of these
drawings and documentation

to account for any features or
requirements of the specific site.

Guided by the pattern drawings and
information, consider the design
features and inclusions, along with
the adaptations required to use the
pattern on the subject site.

In addition to the information in this
pattern pack, a licensed package is
available for purchase. This includes
the pattern information in both PDF
and DWG format. This will enable
the designer to adapt the pattern

to your site-specific design for

the preparation of your planning
application.



Preparing your DA submission

Further technical reports and advice will be required when preparing a development
application. Applicants and designers will need to confirm all application
requirements specific to their site, council and chosen planning pathway.

Submission requirements for a typical City of Sydney apartment development are
listed here as an example. There may be other requirements in the planning controls
of the relevant local government area or other legislative requirements impacting a

specific site.

Common technical reports and documents included in a residential flat building DA submission

Access report
Housing for seniors or people with disability

Acid sulphate soils report
When there is a requirement under clause 7.14 of the
Sydney Local Environmental Plan 2012 (Sydney LEP)

Acoustic report
Developments on a classified or busy road

Air quality impact assessment

Proposal is close to the Cross City Tunnel ventilation
stack and is affected by clause 3.13.2 of the Sydney
Development Control Plan 2012 (Sydney DCP)

Arborist report

Proposal includes tree removal or major pruning, unless the
trees are exempt from the Sydney DCP. This may include
trees that are dead, dying or listed as exempt

Archaeological assessment
Groundworks are proposed and the site contains known
archaeological remnants or artefacts

BASIX certificate

Competitive design process report
For relevant developments

Conservation management plan or strategy
Proposal includes work or is of a type noted under clause
3.9.2 of the Sydney DCP

Contamination remediation action plan
Site is contaminated from previous use

Cost summary report
Cost is associated with the works

Environmental impact assessment
Designated development

Flood risk management assessment
Proposal is on land that is at or below the flood
planning level

Geotechnical report
Excavation below existing ground level is proposed

Heritage impact statement
Works on a heritage item or in a heritage conservation area

Landscape plan including the extent of proposed public
domain works
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Local drainage management plan
New building on a site over 1,000m? in the Fowlers Creek
catchment area or over 1,800 m? in other catchments

Proposed subdivision plan
Relevant developments

Preliminary public art plan

Developments of urban renewal areas requiring a master
plan or stage 1 DA or development with a construction
cost exceeding $10 million

Public domain cross sections through driveway and
building entrances

Reflectivity report
Proposal is in a location or of a design considered
necessary by the City of Sydney

Schedule of colours, materials and finishes
Shadow diagrams

Statement of environmental effects
Stormwater drainage concept plan

Stormwater quality assessment and MUSIC link report
New building sites over 1,000 m?

Structural engineers report
Demolition/substantial demolition of a heritage item or a
contributory building in a heritage conservation area

Survey plan
New buildings or building additions at ground level,
including the public domain on all frontages

Traffic report
Proposal includes more than 25 dwellings or a car park
with over 200 spaces

Voluntary planning agreement

Proposal seeks bonus floorspace that requires the
provision of community infrastructure and/or dedication of
land to the City of Sydney

Waste management plan

Wind effects plan
Proposal includes a new building over 45m in height
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Site and services
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Site infrastructure

Approach

The availability and adequacy

of site infrastructure utilities
vary across pattern book
application areas. The mid-rise
patterns have been designed
with general assumptions
representing a moderate scenario
for infrastructure available at the
property boundary of a proposed
pattern book site.

Applicants must make their

own enquiries of the relevant
authorities regarding site
infrastructure available at the site
and subsequently determine the
suitability of the pattern book for
the site.

Assumptions

— Utilities are available at the site’s
property boundary.

— Gas is not required for pattern
book development.

— While not all sites will require
one, all mid-rise designs allow
for either an internal or external
substation in the location and
orientation shown on the plans.
The location and orientation
of substations is assumed to
be suitable for underground
residential distribution (URD)
sites. Non-URD sites may require
a different location or orientation
to that described by the pattern
which may impact site suitability,
and the applicant will need to
determine the suitability of
these assumptions for their site.

— Hydraulic systems in the designs
are generally based on Sydney
Water requirements.

As the scenario of insufficient
flow is rare for hydraulic system
design in residential applications,
pattern book designs assume that
sufficient flow, but insufficient
pressure is available at the
property boundary for cold water
and fire services. That is, supply is
directly from the town main, and
pumps for both cold water and fire
servicing will be required.

The patterns generally do not have
spatial allowances for cold water
tanks nor fire tanks which may
render them unsuitable on sites
with insufficient pressure and flow.
Sanitary drainage will be driven by
the relevant authority’s connection
locations. Prioritise gravity

drainage and provide sewer sumps

where gravity connection cannot
be achieved.

Sump size will vary for each site.
Sumps should be located in-
ground at the lowest level.
Patterns allow for national
broadband network (NBN) and
master antenna television (MATV).
The requirements for fire

pump and tank sizes are to be
determined for each pattern once
the pressure and flow results
from the water authority and site
location is known, as sizing will
vary based on the circumstances.
All patterns have allowed for a
rainwater capture and non-potable
water reticulation system to meet
sustainability initiatives as well as
the dual reticulation requirements
of some local government areas,
requiring separate supplies of
potable (drinking) water and non-
potable (recycled) water.

Seek advice

Engage a registered surveyor to
carry out a survey of your site that
includes, but is not limited to, site
features, location of boundaries,
sewer and other underground
infrastructure, easements, relative
levels, significant trees, neighbouring
buildings, etc.

Water supply for cold water and wet
fire systems depends on the available
pressure and flow from utility water
mains. Submit a pressure and flow
application to the relevant water
authority as soon as possible to
understand whether a pattern may be
suitable for your site.

Substations may or may not

be required depending on the
development’s maximum demand.
Seek advice from the site’s energy
provider regarding the need

for a substation to support the
development and to determine
whether the type, location and
orientation of the pattern’s proposed
substation is suitable for your site.



Civil

Approach

Civil engineering design
requirements differ from site to
site across NSW. Stormwater
management will be required on
most development sites in NSW,
including on-site detention and
water quality treatment, although
the specific requirements will vary
between sites.

The mid-rise patterns have been
designed to accommodate potential
site-specific civil engineering
requirements in a general way
including topography, hydrology, and
planning requirements across NSW.
The patterns provide topography
adaptations for each pattern within
a set of described parameters and
these have been detailed in the
relevant drawing packs.

Objectives

— Provide guidance on stormwater
management including on-site
detention (OSD) and water
quality treatment for residential
developments.

— Mitigate flood risk and
environmental impact through
controlled stormwater discharge
and pollutant reduction.

Assumptions

— 80% impervious site area

— Minimum 10 kL rainwater tanks

— Specific usage assumptions for
irrigation, toilet flushing, and
laundry

— Different patterns can adapt
to varying freeboard levels
and maintain access to meet
ABCB Livable Housing Design
Standard and DDA requirements
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Brief

Spatial planning of OSD and
stormwater quality treatment are
included in the mid-rise pattern
book designs. Site constraints and
council requirements will need to
be accounted for.

Seek advice

Confirm site-specific requirements
with council guidelines and
consider best environmental
practice even if not mandated.

Consult with a civil engineer to
help determine whether the pattern
can adjust to suit the specific civil
requirements of your site.

Design teams will need to
investigate the maximum
freeboard level or ground floor
level above natural ground

level that the pattern can
accommodate, while maintaining
access requirements that meet
the livability and accessibility
prescribed in the pattern.
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Metrics (assumptions)

OSD sizing 0 to 470 m®/

ranges ha based on
catchment data

Pollutant As per council

reduction DCPs

targets

Site 80%

percentage

impervious

Rainwater Minimum 10 kL

tank size

Rainwater tank 20% of roof area
bypass

3.5mm/m?
landscape area/day

Irrigation

Toilet flushing 2 people/
apartment,
45 /flush

8 flushes/day

Laundry 60 L/wash, 4 loads/
week/apartment
(50% use
rainwater)

External area 25%

treatment

device bypass

Rain garden 0.5m

filter depth

Cartridge filter 460 mm
depth




Approach

The selection of structural systems
for mid-rise apartment buildings is a
critical part of design development.
The structural approach must
balance architectural flexibility,
construction efficiency, material
performance, and sustainability.
Mid-rise patterns have been
designed with this in mind and
allow for common and widely used
structural approaches to mid-rise
construction. Comparative analysis
of floor, stability, and vertical
systems has informed the selected
structural systems. Modular

and prefabricated construction
methods have also been explored
to ensure pattern designs may
enable or are compatible with
modern methods of construction.

Objectives

The objectives of the structural

design for the patterns are to:

— Provide adequate structural
detail to inform the preparation
of a DA using a pattern.

— Align the structural design with
sustainability goals, for example
the Institution of Structural
Engineers (IStructE) target of
150kgCO,e/m? by 2030.

— Enable architectural design
flexibility while ensuring structural
performance to offer flexibility
to the future project team
(including structural engineer).

— Provide an efficient structural
system that is compatible with

Assumptions

— Structural systems must comply
with the NCC and relevant
Australian standards.

— Patterns are designed to NCC
Importance Level 2.

— Tolerances are incorporated
to allow the project team
to consider site-specific
geotechnical conditions, wind
and seismic loads and other site-
specific considerations.
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prefabrication and modularisation.

Structure design

— Substructure solutions are to
be developed based on site-
specific ground conditions, to
be ascertained for each site by
geotechnical desk-top studies
and investigations as required.
— Patterns have been designed to
consider the following metrics:
— embodied carbon target: <150
kgCO2e/m? by 2030
— structural design life: 50 years.
— Other load assumptions:
— live loads: 2-5 kPa depending
on use
— superimposed dead loads:
1.5-4 kPa
— cladding loads: 0.6-5.0 kPa
— load combinations according
to the AS/NZS 1170 series
(structural design actions).

Seek advice

Metrics (assumptions)

Grid sizes
range

Material
suitability
rated for

42 x4.5mto
78 x53m

Concrete

Precast concrete
Light-gauge steel
Mass timber
Traditional timber

Flexibility and
efficiency
assessed
according to the
pattern

Geotechnical engineering and

other relevant site investigations

are essential for foundation design.
Consult with the relevant specialists.

Engage a structural engineer early

to finalise selection of the structural

system and avoid the cost of
redesign.

If modular and prefabricated
systems are to be used, evaluate
these early to determine site-
specific feasibility.

Fire, acoustic, and vibration
performance must be addressed by
the relevant engineering disciplines,
especially for timber and steel
structural systems.

Coordination of structure with building
services is critical, particularly for
post-tensioned (PT) and precast
concrete structural systems.

Further advice may be needed for

these structural elements:

— specialist post-tension design

— modular construction logistics

— low-carbon material sourcing

— structural detailing for diaphragm
action and robustness.
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Mechanical

Approach

The mechanical engineering design
for mid-rise pattern book housing
focuses on compliance with relevant
standards and aims to provide
robust, maintainable, and code-
compliant systems. The approach
prioritises natural or mechanical
ventilation depending on car park
type and location, and considers
dedicated systems for apartment
air conditioning and exhaust. The
mechanical ventilation included

in the patterns minimises shared
infrastructure to reduce complexity
and improve maintenance.

Objectives

— Ensure mechanical systems
meet code requirements.

— Provide effective ventilation for
car parks, waste rooms, plant
rooms, and apartments.

— Support apartment-level
autonomy for air conditioning
and exhaust systems.

— Avoid smoke-control systems
due to building height
constraints (<25 m).

Assumptions

— Waste rooms and plantrooms are
infrequently occupied.

— For small below-ground car
parks, fresh air can be achieved
via perforated roller shutters and
entry ramp.

— For large, below-ground car
parks mechanical supply
systems with intake and
distribution ductwork have been
incorporated.

— Recirculating range hoods are
not permitted.

— Shared bathroom and laundry
systems may be considered.
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Brief
Mechanical systems include:
Below
Car park ventilation ground car
— Mechanical for below-ground parks
— Natural or mechanical for on-
On-grade
grade
car parks
Waste room ventilation
— Mechanical exhaust
recommended for odour control
Plant room ventilation
— Local supply and exhaust Waste room
systems
Apartment air conditioning Apartment
— Split systems with rooftop exhausts
condensers Condensing
ni
Exhaust systems units
— Shared for bathrooms and Riser space
laundries
— Dedicated for kitchen
rangehoods
Exhaust
Seek advice systems
Engage with a certified mechanical Ventilation
louvres

engineer to understand the

Metrics (assumptions)

mechanical exhaust
according to
AS1668.2

2.0 m? open area
per car space
(1 wall louvre)

0.5 m? open area per
car space (2 opposing
wall louvres)

Exhaust to roof via
riser

Discharge locally at
facade

One per apartment on
roof deck

For refrigerant
pipework per
apartment

Avoid crossing fire
compartments

Spaced evenly for
uniform distribution

requirements for your site and help
you determine the suitability of
pattern book development.

Confirm adequacy of ventilation
strategies for waste rooms and
plantrooms.

Review integration of apartment
exhausts with facade design.

Validate rooftop space and structural
capacity for condensing units.

Ensure compliance with NCC
and Australian standards for all
proposed systems.
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Electrical

Approach

A standardised approach has

been developed for electrical
engineering systems for mid-rise
patterns with a focus on compliance
with Ausgrid standards, using
typical arrangements and standard
documents.

Objectives

— Ensure compliance with
NSW electricity distribution
standards.

— Provide scalable and replicable
electrical infrastructure designs.

— Incorporate future-proofing
elements such as electric
vehicle (EV) charging, solar
photovoltaics (PV), and
decentralised metering.

— Align with NCC 2022 and
consider draft NCC 2025
requirements for solar PV
readiness.

Assumptions

— All patterns have a maximum
demand < 1,000 kVA.

— Ausgrid standards are used
as the baseline due to their
stringency.

— Apartments should be
individually metered.
Decentralised metering
is preferred for large
developments.

— Spatial allowances are made for
future upgrades.

— Solar PV design assumes
compliance with NCC 2022.

— Patterns provide options for
the inclusion of an internal
or an external substation
which may or may not impact
minimum requirements for site
dimensions.

— Electrical and comms risers
can be separate or combined
cupboards, although a separate
riser for NBN and comms is
preferred.

— Each apartment should include a
utilities cupboard with metering,
consumer unit and NBN box.
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Brief

Electrical systems considered in

the pattern designs include:

— electrical utilities

— comms utilities

— solar PV integration

— substation types

— switch room and riser
configurations

— internal unit provisions.

Seek advice

Engage with a certified electrical
engineer to understand the
requirements for your site and help
you determine the suitability of
pattern book development.

Final substation arrangements
must be approved by the relevant
network service provider (NSP).

Any deviation from standard NSP
requirements requires accredited
service provider level 3 (ASP3)
design.

Site-specific factors may affect PV
compliance.
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Metrics (assumptions)

Main Recommended size
switchroom 5,000 mm x 4,000 mm
(20m?)

Substation  Allow space for
1,000 kVA transformer
PV roof NCC 2022: 20%
allocation
Main May exceed 3m in
switchboard length depending
(MSB) on demand and
manufacturer
Electrical All patterns <
load 1,000 kVA
Switchboard 2 x 3-phase breakers,
allowance 4 DIN rail spaces
PV output Zone 1-=2 70W/m?,
Zones 2-7-2 40W/m?,
Zone 8-= 35W/m?
Additional  Zone 5=0.9W/m?
PV for gas
buildings

Electrical supply and substations

Maximum All patterns <
demand (MD) 1,000 kVA

Connection MD < 400A: May

thresholds  connect to existing
utility pillar (subject
to grid capacity
MD > 400 A: Requires
existing or new
substation

Recom- Space for a 1,000 kVA

mended transformer

provision substation

Preferred Internal chamber

substation substation

types

o External kiosk

substation
(Type Kor L)

Not recom- Basement or upper

mended floor substations

(require ASP3
bespoke design)
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Main switchroom and LV distribution

MSB Typically < 800 A for
most patterns
May exceed 3m in
length depending on
manufacturer
Switchroom 5,000mm x 4,000mm
size (20m?)
Spaces PFC unit, EV charging
included board, house power &

lighting, mechanical/
hydraulic boards

Alternative
for small
patterns

MSB cupboard if
board <3m and no
cooling required

Riser cupboards

Electrical For landlord services,
riser PV inverters, and sub-
cupboard distribution boards
Tenant Decentralised

riser and metering strategy
metering preferred

cupboard

Centralised Only suitable for

metering small patterns
Design Separate or combined
options risers based on

access and layout
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Electrical

Internal unit requirements

Each Standard metering
apartment unit

should .
include a Consumer unit box
utilities NBN connection box
cupboard

with:

Compliant with NSW Service and
Installation Rules (2018).

Comms infrastructure

Comms Space for NBN

intake room and other extra-
low voltage (ELV)
systems (e.g. security,
building management
systems)

Riser NBN riser: dedicated

cupboards riser preferred by NBN

Comms riser: for
MATYV, security,
access control, etc

Combined or separate risers allowed
depending on layout

Solar PV requirements

Switchboard 2 x 3-phase circuit

allowance breakers, 4 DIN rail
spaces

Roof NCC 2022: 20% of

allocation roof (with exceptions).

Additional  e.g. Zone 5: +0.9 W/m?

PV for Gas — +0.9kW for

Serviced 1,000m?2

Buildings

Total = base PV +
additional PV




Hydraulic

Approach

This section outlines hydraulic
services engineering strategies for
the mid-rise patterns. It focuses

on integrating pressure and
drainage services efficiently within
architectural patterns, enabling
compliance with local authority
requirements and sustainability
goals.

Objectives

— Provide consistent hydraulic
design guidance across building
patterns.

— Ensure spatial provisions for
hydraulic services are efficient
and adaptable.

— Support sustainability initiatives
through rainwater reuse and
electrification.

— Facilitate compliance with water
authority standards (e.g. Sydney
Water).

Assumptions

— Full electrification for pattern
book designs, no gas.

— Sydney Water standards have
been used as a baseline due to
their wide coverage.

— Mid-rise patterns have
allowance for pump rooms
to address the scenario of
sufficient water pressure
coupled with insufficient flow at
a site boundary. Patterns have
generally not provided room for
tanks and so may be unsuitable
for use in areas with insufficient
pressure and insufficient flow.

— Cold water pressure from mains
is generally sufficient, but pump
provisions are included as a
precaution.

— Rainwater harvesting and dual
reticulation are assumed for all
patterns.
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Brief

Hydraulic services include:

— pressure services: hot, cold, and
non-potable water (rainwater/
recycled)

— drainage services: sewer,
stormwater, and trade waste
(where applicable)

— metering: master and individual
meters required, especially in
Sydney Water areas

— risers: separate for kitchens and
bathrooms, with shared options
where feasible

— hot water systems: centralised
heat pump systems recommended

— pump systems: provisions for cold
and non-potable water pumps

— stormwater management:
rainwater and OSD tanks
integrated into landscaping

— utility connections: gravity-based
preferred; sump pumps used
where necessary

— trade waste: grease traps
for commercial kitchens; oil
separators for car wash bays (not
included in current patterns).
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Seek advice

Engage with a certified hydraulic
engineer to understand the
requirements for your site and help
you determine the suitability of
pattern book development and adjust
any spatial provisions accordingly.

Submit a pressure and flow enquiry
at your earliest convenience to
determine the limitations, if any, of the
use of the pattern on your site

Familiarise yourself with your local
water authority’s requirements.

Understand any trade waste
requirements triggered by the
commercial tenancy use such as, but
not limited to, a food and beverage
outlet.

Necessity of sump pumps and tank
sizing.



Metrics (assumptions)

Water meter cupboard sizing allows
for individual and recycled/hot water
metering

Riser placement optimised for
acoustic and spatial efficiency

Pump systems sized for dual pump
sets with control panels

Grease trap 2,000L capacity with

provision clearance according
to Sydney Water
standards

Water metering cupboards

Purpose Accommodate
individual cold and
hot/recycled water
meters for each

apartment
Spatial Sized for meters,
provision distribution pipework,

and drainage

Location Preferably on same
strategy level as apartment
served

Hydraulic risers

Kitchen Near fixtures, include
risers drainage and water
pipework

Bathroom Behind showers,

risers include drainage,
stormwater, and water
pipework

Shared Wet areas stacked

risers vertically for
efficiency

Centralised hot water systems

Recommend- Centralised heat pump
ed system

Efficiency Coefficient of
metric performance (COP)

Spatial Rooftop or ground-
requirements level plant rooms
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Cold water pumps and tanks

Assumption Mains generally

sufficient
Spatial Dual pump set with
provision control panel

Tank rooms Included in some
patterns

Non-potable water pumps
and filtration

System Rainwater capture,

components filtration, dual pump
set

Spatial Wall-mounted filtration,

provision flexible sizing

Stormwater management
Downpipes External preferred

Overflow Spitters, cut-outs,
strategies outlets

Rainwater Combined and in-

and OSD ground may be

tanks combined with OSD
tank

Sewer and trade waste

Sewer Gravity-based
connections preferred

Grease traps 2,000L capacity,
clearance as per
standards

Oil-water Not included; minimal
separators impact

Other spatial Meter cupboards
allowances .
Kitchen and
bathroom risers
Pump rooms

Rainwater and OSD
tanks

Grease traps

Flexibility built into patterns for
site-specific adjustments

Mid-rise patterns: Technical guide
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Compliance

Mid-rise patterns are based on
compliance assumptions that may
vary with site-specific and contextual
conditions. Applicants must verify
these assumptions are appropriate
for their site and its surroundings
before applying the pattern for use
on a site.
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Acoustics

Approach

The acoustic design of the patterns
considers statutory requirements
and best practice standards,
providing baseline guidance for the
project team to build upon. Noise
intrusion, noise emissions, internal
noise levels, sound separation and
vibration have been considered and
will need further site, context and
project-specific analysis.

Objectives

The objectives of the acoustic

design for the patterns are to:

— provide internal and external
acoustic comfort for residents
and neighbours

— achieve compliance with NCC
and other relevant standards

— support comfortable and
enduring design through good
acoustic performance

— future-proof developments to be
suitable for varied site contexts,
with different noise constraints.

NSW Housing Pattern Book

Assumptions

— Minimum compliance with NCC
is assumed, and aspirational
performance levels may be
enabled.

— Timber and cross-laminated
timber (CLT) construction will
require additional acoustic
detailing by the project team.

— The communal and external areas
may host noisy activities that need
site-specific mitigation, such as
time restrictions or sighage.

— Vibration must comply with NSW
Government guidelines (Assessing
Vibration: a technical guideline,
Department of Environment and
Conservation 2006).

— The following decibel levels have
been considered in developing the
designs, but may vary depending
adjacency of noisy and sensitive
spaces and construction types.

— bedrooms: 35-40 dB LAeq,1hr
(depending on urban/rural
context)

— living rooms: 45 dB

— bathrooms: 50 dB

— common areas: 50 dB

— external communal areas: 55 dB
(aspirational)

— vibration: must comply with
NSW guidelines

Mid-rise patterns: Technical guide

Seek advice

Engage an acoustic consultant early
to ensure acoustic compliance and
mitigate noise-related risks.

Site-specific acoustic assessments
are required for ambient noise and
vibration, noise intrusion and emission,
Timber and CLT construction,
communal space activities, and
natural ventilation strategies.

Specific council requirements should
also be addressed, and may include
site specific pre-lodgement testing
of ambient noise levels and other
matters.



Metrics considered

Typical acoustic assumptions are
tabulated here for reference, but you
need to obtain project-specific advice.

This table provides a breakdown of
sound insulation and control metrics.

Acoustics

Minimum Minimum Better

Occupancy Other side of partition  airborne impact airborne Better impact
Wall separations

Enclosed habitable Enclosed habitable Rw+Ctr=50 - Rw+Ctr=55 -

room room

Enclosed habitable Wet area Rw + Ctr 250 Discontinuous Rw + Ctr=55 Discontinuous
room

Enclosed habitable Living/dining/kitchen Rw + Ctr 250 Discontinuous Rw + Ctr=55 Discontinuous
room

Wet area Wet area Rw+Ctr=50 - Rw+Ctr=55 -

Wet area Living/dining/kitchen Rw + Ctr 250 Discontinuous Rw + Ctr=55 Discontinuous
Living/dining/kitchen Living/dining/kitchen Rw + Ctr 250 Discontinuous Rw + Ctr=55 Discontinuous
Any occupancy Plant room / lift shaft Rw = 50 Discontinuous Rw =55 Discontinuous
Any occupancy Public corridors / lobby Rw =50 - Rw = 55 -

Any occupancy Different BCA Rw = 50 - - -

classification

Floor separations

Enclosed habitable Enclosed habitable Rw+Ctr=50 Lnw<55 Rw+Ctr=55 Lnw<=<55
room room

Enclosed habitable Wet area Rw+Ctr=50 Lnw=55 Rw+Ctr=55 Lnw=s55
room

Wet area Enclosed habitable Rw+Ctr=50 Lnw=<55 Rw+Ctr=55 Lnw=<55

room

Wet area Wet area Rw+Ctr=50 Lnw=<55 Rw+Ctr=55 Lnw<=5b
Living/dining/kitchen Living/dining/kitchen Rw+Ctr=50 Lnw=55 Rw+Ctr=55 Lnw=<55
Plant room / lift shaft/ Sole occupancy unit Rw+Ctr=50 Ln,w<=55 - -

corridor

Service type Receiving space Airborne rating

Pipes/ducts Habitable space Rw + Ctr 2 40

Pipes/ducts Non-habitable space Rw + Ctr =225
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Facade

Approach Seek advice Metrics (assumptions)

While not commonly required to : —

be documented at the DA stage of De3|gqers should consult qualified Compliance Performance-based
the project, the mid-rise patterns practitioners for performance- with NCC design briefs

have given detailed consideration to based design briefs and ensure Part F3is )

facade design and waterproofing.  coordination with other disciplines assessed Expert judgement
All designs have considered such as fire safety, ESD, and through:  Eyidence of suitability
regulatory requirements, design acoustlgs. Itis the respon3|b|l|'ty of

principles, and industry best the design architects and engineers, Site testing
practices and have been tested for bU'lC}'er_S, system suppllerg and (e.g., AAMA 501.2)
suitable floor-to-floor heights to certifying designers to ultimately

allow for waterproofing of terraces, provide a compliant design. Each facade DTS provisions
breezeways and balconies. It is type (e.g. and performance
ultimately the responsibility of the windows, solutions

applicant and their project team to doors,

compressed Specific standards
fibre cement @and testing protocols
(CFC), metal outlined in the NCC

Objectives o) ic and AS codes
To ensure the mid-rise patterns’ SR elm)
evaluated for

facade systems can comply with .

NCC Part F3 weatherproofing Co.mp.llance
requirements and promote best using:
practice in waterproofing design.

provide a compliant design.

Each pattern includes different
Assumptions facade systems and materials:
— The review assumes DA-level
resolution in architectural
documentation and that all
stakeholders adhere to the
Design and Building Practitioners
Act 2020 (DBP Act). CFC and
— The patterns typically allow
3.25m floor to floor to enable
adequate slab set downs and
waterproofing, while maintaining

Windows AS 2047 compliance,

and doors site hose testing
(AAMA 501.2), expert
judgement

Pressure equalised
magnesium design, AS4200.1/2
oxide boards compliance, factory-
coated panels

2.7m (min) floor to ceiling Metal AS1562.1 compliance,
heights. cladding pressure equalised
design
Brief

Facade considerations include: Masonry AS 3700 compliance

— compliance pathways ('deemed-

o Precast AS 3600 compliance,
to—sa_’usfy and performance concrete performance solution
solutions) only

— assessment methods
— key design considerations for Fixed AS/NZS 4740 rain
waterproofing facades including: louvres defence rating, sill
— condensation management drainage required
— pressure equalisation
— material selection. Skylights AS 4285 compliance,

pressure equalised
design, site testing

Refer to the mid-rise pattern
technical drawings
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Waterproofing

Approach

Mid-rise patterns include specialist
inputs on waterproofing risks

and considerations that will

enable industry best practice. All
designs considered regulatory
requirements and design principles
and have been tested for suitable
floor-to-floor heights to allow

for waterproofing of terraces,
breezeways and balconies. It is
ultimately the responsibility of the
project team to provide a compliant
design.

Objectives

— Provide pattern book designs
capable of using waterproofing
systems that meeting NCC
and Australian Standards
requirements, addressing risks
early in the design phase.

— Patterns provide floor to floor
heights of 3.25m (min) to
facilitate future compliance with

the requirements of the DBP Act.

— Provide designs that consider
long-term durability and
water integrity of residential

structures by allowing for robust

waterproofing systems that
comply with national standards
and performance criteria.

Assumptions

— Designs are assumed to
follow DTS provisions unless
performance solutions are
validated.

— BS8102:2022 is referred to
for below-ground structures
affected by groundwater.

— Waterproofing systems
are expected to withstand
environmental exposure and
structural movement.

NSW Housing Pattern Book

Brief

Patterns consider waterproofing
recommendations for various
building components including
driveways, service rooms,
communal areas, balconies, internal
wet areas, rooftops, planter boxes,
and structural joints.

Seek advice

Ensure Design and Building
Practioners Act compliance

Architectural deviations from DTS
provisions require performance
solutions validated against the NCC

Waterproofing specialists should be
consulted for membrane selection,
installation and maintenance to
ensure compliance and longevity.

Mid-rise patterns: Technical guide
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Metrics (assumptions)

Recommendations include use of
membranes, drainage systems, and
compliance with AS 4654.1/2

1:80 for internal wet
areas

Minimum fall
requirements

1:100 for external
wet areas and
rooftops

1:200 for basement

BS 8102:2022 references and
detailed installation requirements:

car parks
Membrane 70 mm for
upturn heights balconies

150 mm for internal
wet areas

1800 mm for
shower walls

Pattern types (1-4) are reviewed for
waterproofing compliance

Each pattern is assessed for key
risks and design considerations

Pattern- Strip drain
specific installations
metrics

include: Membrane

terminations into
drainage flanges

Bond breaker
installations at
junctions

Waterproofing of
penetrations

Each pattern type has unique fall
and drainage requirements

NSW Housing Pattern Book

Below ground Strip drain at ramp

Communal
open space

Balconies

Internal wet
areas

Shower areas
base

Continuous spoon
drain

Epoxy coating for
wet service areas

Concrete sealer for
dry areas

Roof areas

Membrane upturns
70 mm above
finished floor level
(FFL)

Strip drains at entry
doors

1:100 fall to drain
points
Structural

Tiles on pedestal Joints

system

Membrane
continuation over
hob

Strip drain at door
threshold

1:100 fall Penetrations
1:80 fall

Membrane upturns
150 mm above FFL

Waterstop angles at
doorways

Waterproofed

Waterproofing

Membrane upturns
1,800 mm above
FFL or 50mm above
shower head

Waterstop angles
separating shower
from bathroom

1:100 fall, membrane
termination at drip
groove

Skylight perimeter
hobs

Planterbox
protection with
high-density
polyethylene (HDPE)
board

Avoid construction
joints

Waterproofing
design to
accommodate
movement

Falls away from
joint locations

Waterproofing
around balustrades

Handrails
Pipe fixings

Membrane
termination into
drainage flange

penetrations

Mid-rise patterns: Technical guide
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Access

Approach Brief Metrics (assumptions)

The mid-rise patterns adopt a The patterns consider the

compliance-first approach to following access requirements: Corridors Minimum 1.2m width

accessibility, aligning with the -

NCC, DDA, Australian standards Small lot apartments and corner e I\/llmlmum SSO?m

and ABCB guidance. The designs apartments: ;j:;,;ﬁg_'%%oor;m

consider the ABCB livable housing  — 100% ABCB Livable Housing for Livable,

design standards and AS 4299--1995 Design Standard

Adaptable housing to ensure inclusive  — 10% (min) AS 4299 Adaptable Stairways  1m straight stairways

design across all patterns. Each housing. clear of handrails

pattern has distinct accessibility

requirements based on site Large lot apartments: Toilets 450 mm clearance

conditions and development type. — 100% ABCB Beyond Minimum from centerline to

— 10% (min) AS 4299 Adaptable adjacent fixtures

Objectives housing.

— Develop patterns that can Showers Step-free, hobless
comply with the NCC and DDA. Parking and vertical transport entry
z,:%na\o,;%[gcégigi'gédaptable’ design must support accessibility. T Level.o.r 18 ramped

— Provide clear pathways for Adaptable units must meet EE
performance-based solutions corridor, door, and stairway Water- Required for external
where needed. dimensions pre-adaptation. proofing step-free entries

Assumptions Seek advice Parking for Must meet AS 4299

— All patterns are designed to Performance-based solutions adaptable o AS 2890'-6-_72022
satisfy the ABCB Livable Housing . units Parking facilities,
Design Standard as a minimum. should be developed by a suitably Part 6: Off-street

qualified accessibility consultant.

— Some patterns are designed parking for people

to satisfy the ABCB Voluntary Construction certificate review with disabilities or be
Standard for Livable Housing must ensure compliance with both convertible
Design: Beyond Minimum. the ABCB Livable Housing Design
— All patterns proy|de for AS4299  gstandard ('Livable' standard)
Adaptable housing and AS 4299 Adaptable housing

— Performance solutions may be  (‘adaptable’ standard).
used to meet newer standards
(e.g. AS 1428.1-2021 Design
for access and mobility, Part 1:
General requirements for access -
New building work.)
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NCC/BCA

Approach

Mid-rise patterns are capable
of complying with the deemed-
to-satisfy provisions of the NCC
Volume 2 2022 Amendment 2.

Assumptions

The following areas are required

to be of particular note as part of a

building surveyor's assessment for

the purposes of any lodgement for
consent or certification:

— Bounding construction must be
completed to all footings and
to the underside of the roof or
through the roof covering as
applicable.

— Ensure all load-bearing walls
and columns are not less than
900 mm from the side boundary.

— The applicable wind speed
must be determined to confirm
relevant termination heights and
compliance with Parts H1 and H2
of the Building Code of Australia
(BCA) for the specific site.

— The building facade must be
reviewed for waterproofing and
rising damp compliance for the
specific materials and system
chosen.

— On sloping sites, to comply with
pattern adaptations:

— any charges in level
must ensure no internal
and external wet wall is
introduced within the dwelling
envelope

— adequate ventilation must
be confirmed for lightweight
structures located beneath
the dwelling.

— Sanitary compartment
requirements include, but are
not limited to, the following
considerations:

— gradients and floor wastes
must be detailed to
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comply with AS 3740-2021 Seek advice

Waterproofing of domestic wet

areas Seek advice from specialist NCC and
— and Part 10.2 of the BCA access consultants to ensure project

— showers must comply with AS ~ compliance.
3740 and Part 10.2 of the BCA

— at least one shower per
dwelling must be hobless and
step free to comply with ABCB
Livable standard, which may
require an unenclosed shower
design

— mechanical ventilation is
required for sanitary facilities
with no windows

— lift-off hinges are recommended
for sanitary facilities with WC
pans within 1.2 m of the door
hinge, such as module M1 and F1.

— Modules F2 and M2 include

a sanitary compartment and

laundry within the same room

with a single washbasin pictured.

Compliance with the performance

requirements of the BCA can be

achieved by one of the following
options:

— deemed-to-satisfy solution
-provide 2 basins; a separate
laundry washtub and a
bathroom washbasin; potentially
a double basin with separate
plumbing when space is limited

— Performance solution-seek a
performance solution against
H4P3(2) to permit a laundry
washtub to also be used as a
washbasin, with a non-return
valve to prevent clothes
washing machine wastewater
from contaminating the tub.

Note: It is important to ensure
the chosen registered certifier
has a licence capable of carrying
out certification work involving
performance solutions when
choosing this approach.
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4.
Sustainability




Environmentally

sustainable design

considerations

Approach

The Mid-Rise Pattern Book assumes
a performance-based approach to
achieving compliance with the NSW
Sustainable Buildings SEPP. Each
pattern has been evaluated for
compliance with NatHERS, BASIX,
and Green Star requirements

to ensure thermal and energy
efficiency across all nine designs.
The patterns have been reviewed
for the ability to comply across
multiple climate zones such as
Sydney CBD, Armidale and Coffs

Harbour.

Objectives

— Achieve minimum NatHERS
ratings (7 Star average, 6 Star
minimum). Meet SEPP heating

and cooling caps.

— Comply with BASIX energy and
water reduction targets.
— Align with Green Star credit

requirements

— Initiatives that are considered
good standard practice
in Australian Sustainable

Apartments

NSW Housing Pattern Book

Brief

— All patterns must meet

NatHERS, BASIX and

Sustainable Buildings SEPP

requirements

Patterns are tested across
orientations and climate zones,
noting patterns are not applied in
alpine, bushfire or flood regions

Green Star compliance
is enabled with current
specifications

Orientation and location on

site adjacent neighboring
buildings impacts performance,
highlighting opportunities to
apply additional ESD controls
Modelling assumptions include
specific insulation R-value (wall/
floor/roof assemblies), glazing
specifications, and window
openability. Hero software used.

Seek advice

Design teams should consult
thermal assessors and sustainability
consultants to ensure compliance

Green Star and BASIX calculators
should be applied for final
verification.
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Metrics (assumptions)

NatHERS

Heating/
cooling caps

BASIX

Green star

Additional
insulation

Glazing

Window
openability

Ceiling fans

Water
fixtures

Water

7 Star average,
6 Star minimum

Vary by climate zone
and storey count
(eg. Sydney 31/19.8
MJ/sgm (avg))

40% water reduction
based on location,
energy reduction
based on climate

5 Star average, 4 Star
minimum for Credit
Achievement (7.5
NatHERS equivalent)

Insulation: Roof R4.8,
External Wall R2.5,
Internal Wall R1.0,
Floor R2.0

Ground slab R2.5,
Slab edge insulation
R0.25, Thermal break
RO.2. R-values vary by
climate zone

U ~1.907, SHGC ~0.506
Note: value
adjustments based on
orientation

45%

Living rooms and
bedrooms dependent
on climate

Minimum 4 Star Water
Efficiency Labelling
and Standards (WELS)

40% reduction

target, driven by
fixture efficiency and
landscaping, RWT
installation 10kL per
building, fire sprinkler
circular test and reuse
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Metrics (assumptions)

Lifts With regenerative

drives

Carparks CO monitoring and VSD

3,292 kgCO02¢e/
person/year baseline,
reductions via HVAC
efficiency and PV
arrays

Energy

HVAC Systems with an
Energy Efficient Ratio

>25

Minimum Coefficient
of Performance 3.0,
25mm insulated
pipework internal
(RO.6) external (R1.0)

Heat pumps

High efficiency and
electrification

Appliances

Daylight Internal roller blinds

Insulated and sealed,
min. 80% LED
downlights, timers /
sensors / dimmers for
common areas, two-
way switches, master
control

Lighting

Non-toxic Low refrigerants
(hydrofluorocarbons
(HFCs) & global
warming potential
(GWP) refrigerants),
volatile organic
compounds (VOCs)
and formaldehyde
content
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Moisture management

Appropriate moisture control is
essential to prevent superficial and
interstitial condensation, material
degradation and mould growth.
Consider moisture in detailing and
materials as follows:

Materials Mould resistant

and finishes

Assemblies Vapour permeable
membranes / barriers,
damp proof courses at
ground floor interfaces

Ventilation Operable windows

Details Quality flashing

and seals window
junctions, roofs,
facades, and balconies

Reduce Located with a
thermal change of material
bridges type, direction and/
or thickness. Common
areas are window
and glazing edges,
intersecting junctions
such as wall/floor, wall/
roof connections, pipes
Increase air Common areas are
tightness holes in the thermal

envelope

Installation

Insulation  Separate from steel

frames, insulate pipes

Corrosion resistant
elements with
mechanical fixings.
Avoid composite
materials, selections
to comply with the
NCC non-combustible
requirements

Facades

Glazing Low-e coating, double
glazed windows with

thermal breaks
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Environmentally sustainable
design considerations

Embodied carbon

As energy grids decarbonise and
buildings move towards electrification,
embodied carbon is becoming the
primary source of a building’s life cycle
emissions. Reduce emissions through
strategic material selection and
efficient construction systems, such as:

Low carbon/ Replacing cement
carbon neutral with biproducts
concrete

Consider Glulam, CLT
timber

structures

Consider Recycled glass
recycled windows, recycled
material solar panels and

alternatives  glass benchtops

Consider prefabricated panels
or sections

Conducting whole building Life Cycle
Assessments

Monitoring and maintenance

Building Onsite master control
management for heating, and
system cooling, timer clock
settings, smart meters
Monitoring Water leak detection,
water use smart irrigation timers
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Improved high-
performance ESD
additions (optional)

Brief Metrics (assumptions)

Approach

The mid-rise patterns have
been developed to enable base
compliance as a minimum. The
patterns have also worked to
enable compliance with greater
sustainability ambition, as outlined
in this section of the Technical
Guide. Applicants may consider
these improved performance
provisions when finalising their
project documentation.

Objectives

— Align with Australia’s
commitment to net-zero
emissions targets by 2030

— Deliver apartment buildings that
are fossil fuel free, powered
by renewables, highly efficient,
built with lower carbon materials
and offset with nature

— Apply sustainability initiatives
that are market leading and

achievable

— Achieve a NatHERS ratings (8
Star average, 7 Star minimum)

— Align with Green Star high
performance requirements

— Exceed BASIX energy and
water reduction targets where

practical to do so

— Improved building performance
through air tightness and
thermal bridging controls.
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— Meet the requirements listed in
the previous ESD section as a NatHERS
minimum standard

— Apply national and international
best-in-class approach

— Consider building use, flexibility,
and climate resilience, future- BASIX
proofed asset

— Respond to global movements
and initiatives

— Consider aligning with
PassivHaus or the Living Building
Challenge requirements.

— Patterns are tested across
orientations and climate zones,
noting that orientation impacts
performance

— High performance NatHERS
and Green Star compliance is
achievable

— Modelling assumptions include
specific insulation R-value,
glazing specifications, and
window openability.

Heating/
cooling caps

Green star

Insulation

Glazing

Ventilation

Seek advice Fans and
To ensure compliance with the exhausts
selected high-performance criteria,

design teams should seek specialist

support from:

NatHERS: a NatHERS accredited
thermal assessor. Hero software is
used for modelling

Green Star: a Green Star Accredited Water
Professional fixtures

BASIX: ESD sustainability consultant

Use a certified Passivhaus designer,
certified Passivhaus certifier and
certified Passivhaus trades. Water

Green Star and BASIX calculators
should be applied for final
verification.
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8 Star average,
7 Star minimum

Vary by climate zone
and number of storeys

Opportunity for further
water reduction based
on location, energy
reduction based on
climate

6 Star average, 5 Star
minimum for high
performance

Roof R6.0, external
wall R3.0

U ~1.5, SHGC

~0.335. Note: value
adjustments based on
orientation

>45%

Heat and moisture
recovery system,
dedicated kitchen and
bathroom exhausts,
window integrated
trickle ventilation,
facade ventilation
boxes, electromagnetic
door handles

Minimum 5 Star Water
Efficiency Labelling
and Standards (WELS)

Shower wastewater
heat recovery system

40% reduction

target, driven by
fixture efficiency,
landscaping, rainwater
tanks connecting to
irrigation and WC
flushing
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Metrics (assumptions)

Energy 500kWh annual
electricity / dwelling,
reductions via highly
efficient systems,
communal appliances,
PV arrays, batteries, EV
charging infrastructure

Upfront 40% reduction target,
carbon 450 kgCO2%e/m?

Heating/ Higher performing

cooling components may be
needed to meet the
pattern MJ/m? cap

HVAC Systems with an
energy efficient ratio
>35

Heat pumps Minimum COP 3.5
with auto sensing
feature and insulated

pipes

Appliances Higher efficiency,
electrify, variable
speed drives

Thermal Appropriately located

mass internally exposed
concrete or brick,
when practical to do so

Lighting Insulated and sealed,
100% highly efficient
light-emitting diode
(LED) downlights
on timers / sensors
/ dimmers for all
areas, 2-way or 3-way
switches connected
to a master control

Non-toxic Ultra-low global

content warming potential
(GWP) refrigerant,
volatile organic
compounds (VOCs)
and formaldehyde
content
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Moisture management
Externally ventilated cavities

Suitably placed and sized
ventilation systems

Further reduce thermal bridges: can
be a point or linear length

Further increase air tightness

Embodied carbon opportunities
Use local materials

Low carbon Supplementary

concrete cementitious material
replacement >50%
with bio products

Adopting Wood fibre insulation,

low carbon cork, bio plasters,

materials linoleum, sisal; greater
use of recycled
material alternatives

Reduce or avoid ‘red list’ materials

Finishes Select finishes with a
Green Star responsible
product value

Energy Use biofuels,
geothermal heating
and cooling
technology when
practical to do so

Monitoring and maintenance

Building Onsite and remote
management master control for
system lighting, heating,

cooling and security,
timer clock settings,
smart meters, wifi
enabled

Network of Connected vehicles,

systems hot water systems
and appliances,
thermostats, pump
malfunction detection,
embedded networks,
clogged filter alerts

Improved high-performance
ESD additions (optional)

Ratings beyond minimum
requirements notes

Green Star

PassivHaus

There may be an
opportunity to target
credit achievement
of the Energy Use -
Residential Pathway
credit, which involves
achieving specific
NatHERS targets
while still meeting
BASIX compliance.
Some patterns may
achieve a higher
rating with optimum
orientation alone

Passivhaus principles
offer flexibility and
can be applied without
formal certification.
Certified Passivhaus
buildings demonstrate
exceptional
airtightness, achieving
an air exchange rate
of 0.6, sometimes
more attainable than

a high NatHERS

star rating. For even
greater sustainability,
these principles can
be complemented
with circular economy
practices and

water management
strategies.

Mid-rise patterns: Technical guide
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Fire performance
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Fire protection

services

Approach

The fire protection services
strategy for mid-rise patterns
includes a comprehensive suite

of systems including automatic
fire suppression (sprinklers), fire
hydrants and hose reels, smoke
detection and building occupant
warning systems (BOWS), portable
extinguishers, and fire water
supply strategy based on site-
specific pressure and flow data.
The strategy has been tailored for
each pattern to ensure compliance
with relevant codes and address
Fire and Rescue NSW (FRNSW)
requirements while allowing
flexibility with pump and tank room
locations.

Objectives

— Ensure fire safety systems
are integrated into all mid-rise
housing patterns.

— Provide scalable and code-
compliant fire protection
solutions.

— Minimise spatial and cost
impacts through strategic
system selection.

— Enable early planning through
pressure and flow assessments.

Assumptions

— All patterns are assumed to be
at least 4 storeys.

— Fire water supply may require
on-site tanks and pumps
depending on utility main
performance.

— Sprinkler and hydrant systems
are mandatory.

— Fire hose reels are generally not
required on apartment floors.

— Fire detection and warning
systems must be comprehensive
and code-compliant.

NSW Housing Pattern Book

Brief

— Install fire systems according
to the NCC, fire engineering
strategy, and FRNSW
requirements.

— Submit pressure and flow
enquiries early to determine
infrastructure needs.

— Choose from 3 fire system
configurations based on site
conditions.

— Allocate space for fire tanks
and pump rooms using option
A (below ground) or option B
(adjacent footprint) (see table
next page).

— Ensure all systems are
coordinated with architectural
and spatial planning.

Seek advice

Engage with the water authority
early for pressure and flow data.

Consult a building surveyor and
the fire authority for any code
variations.

Coordinate with the fire services
designer to select the optimal
system configuration.

Review the spatial impacts of fire
infrastructure during early design
phases.

Mid-rise patterns: Technical guide
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Metrics (assumptions)

Hydrant 1 hydrant if fire

demand compartment
<1,000m?, 2 hydrants
if >1,000m2.

Sprinkler Based on hazard

demand classification per area

Fire tank 215 m? footprint

room

(option B)

Booster Must be accessible to

assembly fire trucks and near

the main entry

Fire water supply strategy

Pressure and flow from
utility water mains

Key metric

Determines whether
fire water is sourced
from authority water
mains, on-site tank, or
both

Implication

Submit a pressure and
flow statement before
spatial planning

Design
requirement

Sprinkler and hydrant system options

Option 01 FPAA101H (Fire
Protection Authority
of Australia) sprinkler

and hydrant system

Option 02 AS 2118.4-2012
sprinkler system
and AS2419.1-2021

hydrant system

AS2118.1-2012
sprinkler system
and AS 2419.1-2021
hydrant system

Option 03

NSW Housing Pattern Book

Hydrant demand

<1,000 m? 1 hydrant must flow
fire

compartment

>1,000 m? 2 hydrants must flow
fire simultaneously
compartment

Sprinkler demand

Based on hazard classification of
the area

Designer must refer to the Australian
standards and pattern book to
determine appropriate hazard level,
number of sprinklers, and flow rate

Fire tank and pump room options

Option A Below-ground
excavation, flexible
and site-adaptable

Option B 215 m? adjacent

footprint, can be
repurposed if not
needed

Pump room must comply with
AS 2941

Booster assembly

Located near a hardstand for fire
truck access

Must be visible from the main entry
and easily accessible

Fire hose reels

Required in car parks, commercial,
and retail areas

Not required in apartment floors

Supplied from domestic cold water
system (metered)
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Fire protection services

Smoke detection
Full building coverage

Multi-sensor detection in roof
spaces, plant rooms, and toilets

Multi-aspirated systems in high air-
change areas

Devices monitored via fire indicator
panel (FIP)

Building occupant warning system
(BOWS)

Includes break-glass alarms and
emergency speakers

Flashing alarms in noisy areas like
plantrooms and car parks

Portable fire extinguishers

CO:; for electrical rooms and
generator spaces

Wet chemical, ABE, and fire
blankets for communal kitchens and
BBQs

Recessed mounting in apartments
with signage

Additional units as required by fire
authority or building surveyor
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Fire safety
engineering

Approach

The fire services engineering for
all patterns considers compliance
with the NCC and FRNSW
requirements. While the patterns
consider regulatory fire safety and
compliance in the design, actual
compliance will be determined by
the project team throughout later
design and delivery phases and as
part of the occupation certificate.

FRNSW has provided advice on

ongoing measures to be addressed
to achieve compliance. FRNSW will
be required to assess the merits of
mid-rise pattern book development
on a case-by-case basis, and in

relation to site-specific conditions.

This technical guide outlines
common fire-related issues and
potential performance solutions
considered across all patterns.
This should be considered as
information, not an exhaustive list.

Assumptions

— When considering fire services,
the development is assumed to
be mid-rise, residential or mixed-
use, and subject to the NCC.

— Use of FPAA101H sprinkler
systems and other performance-
based fire safety measures are
also assumed.

— DTS assessment and compliance
provisions are addressed in the
NCC section of this technical
guidance.

NSW Housing Pattern Book

Brief

This technical guide outlines fire
safety strategies, including fire
separation, suppression systems,
egress and fire brigade access
provisions. It includes detailed
assessments of deviations from
DTS provisions and considers car
park safety, including EV charging
risks and fire brigade access.

Eighteen typical performance
solutions have been developed

for common design issues such

as single basement exits, fire stair
convergence, and external wall fire
stopping. These may not apply to
all patterns and are included for
information.

Seek advice

Engage NCC and fire engineering
consultants to monitor compliance
with fire services throughout
design and delivery phases. These
consultants may consider the
separate fire performance guidance
included with the pattern (on
purchase) when preparing their
advice.

Consult FRNSW on project-specific
performance-based design brief
(PBDB) submission guidelines and
content in accordance with relevant
legislation.
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Performance solutions

A development using a pattern
may need to prepare performance
solutions (refer guidance) for the
common fire-related issues listed
below. Additional deviations from
the DTS provisions of the NCC may
also need to be addressed where
identified by the project team.

1

10

11

12

13

14

15

16

17
18

Storage areas greater than 10%
of the floor area

Fire stopping at the external
wall interface

To permit the omission of
vertical spandrels between
openings on adjacent storeys

Openings within 3m of a fire
source feature

Openings in a fire-isolated
stairway within 6m of the external
wall of the same building

Bounding construction of the
residential corridor

Single exit from a basement

Non-fire-isolated stair
connecting up to 5 storeys

Egress provisions within
Class 2 areas

Distance between alternative
exits exceeds more than 45 m

Internal discharge of fire-
isolated stairway

Omission of fire hose reel
coverage in fire-isolated room
within basement car park

Hydrant booster pump room
Fire hydrant booster location

Basement car park (Class 7a)
consists of more than 40 car
spaces

Semi-enclosed external stair in
lieu of a fire-isolated stairway

Convergence of fire stairs

Electric vehicle chargers to
internal car parking
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Departures from deemed-
to-satisfy provisions

The following performance solutions are draft and preliminary only. They are included to help inform development
where needed, and will need to be verified for suitability by the relevant consultants and project team members.

Issue 1: Storage areas
greater than 10% of the
floor area

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions

Under the exemption clause A6GT1 (1), it states -

“(1) For A6G1(1) where a part of a building has been
designed, constructed or adapted for a different purpose
and is less than 10% of the floor area of the storey it is
situated on, the classification of the other part of the
storey may apply to the whole storey”

Furthermore, under C3D9, it states -
“If a building has parts of a different classifications
located alongside one another in the same storey -

(a) each building element in that storey must have the
higher FRL prescribed in Specification 5 for the
element for the classifications concerned, or

(b) the parts must be separated in that storey by a fire wall.

(2) A fire wall required by (1)(b) must have the FRL
prescribed in accordance with Specification 5
as applicable for that element for the type of
construction and the classifications concerned.

NCC guide clarifies that the intent of the clauses above
are to provide separation to different classifications
based on the risks levels that are associated with each
classification.

Departure from deemed-to-satisfy provisions

As part of the NSW Housing Pattern Book design,

the basement shall have storage areas which
collectively occupy greater than 10% of the basement
storey. It is proposed to fire separate these rooms
individually from the basement car park in bounding
construction achieving an FRL of 120/120/120 in lieu of
(240)/240/240.
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Likely fire safety performance measures

The basement shall be provided with an enhanced
FPAATOTH sprinkler system with quick response
heads achieving an RTI of 50(m.s)1/2 or alternative
sprinkler system as deemed appropriate by the fire
safety engineer.

Automatic detection shall be provided within each of
the storage rooms in accordance with AS 1670.1-2018

The storage rooms shall be enclosed in non-
combustible fire resisting construction achieving an
FRL of (120)/120/120.

Storage doors which open into a path of travel shall
be fire doors complying with Specification 12 (S12C2).
These doors shall also be provided with medium
temperature smoke seals (capable of resisting heat
of up to 200°C) tested to AS 1530.7 -2007 and the
requirements for smoke doors in accordance with AS
6905 -2007 respectively. These doors shall also be
provided with self-closing hardware.

All storage rooms shall be provided with doors
achieving an FRL of-/120/30.

The minimum clearance space of 500 mm shall be
maintained below the sprinkler head in accordance
with clause 5.7.7 of AS 2118.1-2017 using a physical
mesh barrier with opening area compliant with
AS2118.1-2017
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Issue 2: Fire stopping at the
external wall interface

Departures from deemed-to-satisfy provisions

External wall interface
Generally, the NCC defines the following terms:

Fire compartment means-
a. The total space of a building; or,
b. When referred to in-

i. the Performance Requirements -any part of a
building separated from the remainder by barriers
to fire such as walls and/or floors having an
appropriate resistance to the spread of fire with
any openings adequately protected; or,

ii.the Deemed-to-Satisfy Provisions-any part of a
building separated from the remainder by walls
and/or floors each having an FRL not less than that
required for a fire wall for that type of construction
and where all openings in the separating
construction are protected in accordance with the
Deemed-to-Satisfy Provisions of the relevant Part.

Floor area, means -
d. in relation to a fire compartment -the total area of all
floors within the fire compartment measured within
the finished surfaces of the bounding construction.

External wall, means
a. an outer wall of a building which is not a common wall.

Common wall, means
a. a wall that is common to adjoining buildings.

What is considered “part” of an external wall

In regard to which elements are considered part of the

external wall, Section 1.2, (Titled-What is an external

wall?) of an ABCB advisory note [1] provides the
following clarification:

— A building element is considered to be part of an
external wall if it is integral (i.e. is not ancillary) to the
construction of the wall. For example, the following
elements are considered to be part of an external wall:
— Facade covering (e.g. render and external cladding
— Framing
— Insulation
— Sarking
— Spandrels
— Internal lining (e.g. plasterboard) of an external wall.
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— In most instances, a curtain wall system would be
considered to be an external wall, and a render
system would be considered an integral part of an
external wall. Minor elements commonly attached to
an internal lining of an external wall, such as skirting
boards and cornices, would not be considered a part
of the wall because they are not integral to the wall.

Fire walls

Clause C2D?2 of the NCC requires that each building
element must comply with Specification 5. For a Class

2 building of Type A construction, Table S5C11d and
S5C11g of Specification 5 requires floor slabs and

fire walls to achieve an FRL of 90/90/90. For non-
loadbearing SOU walls, an FRL of (-/60/60) is required.
The intent of these provisions is to contain the fire within
the fire compartment for as long as practicable, or until
it breaches the external wall and vents to outside.

Fire stopping slab/wall edge

The NCC does not directly define the performance or
termination point for a fire resisting slab at the non-fire
resisting external wall interface. Under the deemed-to-
satisfy provisions, requirements are only specified for
cavity barriers that exist within fire-protected timber
construction. Although under Type A construction,
fire-protected timber is deemed to be compliant there
is no direction or clear requirements for other types of
building materials (i.e. concrete, masonry, steel etc).

Cavity as defined by the NCC means -

“a void between 2 leaves of masonry, or in masonry veneer
construction, a void between a leaf of masonry and the
supporting frame”.

Within modern construction, facade walls are commonly
added to the external face of a building. Where the
facade is fixed to the external wall a small gap is usually
provided between external face of the wall and the inner
face of the facade, creating, by definition, a “cavity”.

To address this issue, the internal face of the outside
layer/covering of the external wall shall be used as the
benchmark for deemed-to-satisfy compliance. This would
eliminate the potential for any cavity within the external
wall system. In accordance with the interpretation above,
the NCC does not consider this arrangement compliant
with the deemed-to-satisfy provisions.

Mid-rise patterns: Technical guide 34



Key fire safety performance measures

General fire safety provisions

— Sprinkler protection shall be provided throughout
the building, in accordance with an enhanced
FPAA101H system or an automatic fire sprinkler
system in accordance with AS 2118.1.

— The external wall shall be wholly in accordance
with the deemed-to-satisfy provisions of the BCA
Clause C2D10.

— The internal lining of the external wall shall also
be imperforate and fully sealed, such that any
cavity between the back pan and the outside face
of the external wall is not exposed from inside the
building.

— The fire walls and fire resisting floor slab shall
extend to the backpan/weather-line of the external
wall build-up.

Fire safety provisions related to fire stopping

— A proprietary fire stopping system shall be used
that achieves an equivalent level of fire resistance
when subjected to the standard fire resisting test
(AS1530.4) as the fire resisting element it is within
(i.e. fire resisting floor slab or fire resisting wall).

— The fire stopping product shall be fixed in
accordance with the manufacturer guidance from
the fire stopping product selected. This shall
include mechanical fixing to the fire resisting
element (i.e. the fire resisting floor slab or fire
resisting wall).

— The fire stopping product shall seal the gap
between the non-fire resisting external wall and
the fire resisting element be that the fire resisting
floor slab or the fire resisting wall.

— The fire stopping detail shall be suitably designed
to accommodate for the building’s designed level
of movement.

NSW Housing Pattern Book Mid-rise patterns: Technical guide
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Issue 3: To permit the
omission of vertical
spandrels between
openings on adjacent
storeys

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions
Clause C3D7 states, in part-
(1) Ifin a building of Type A construction, any part of
a window or other opening in an external wall is
above another opening in the storey next below and
its vertical projection falls no further than 450 mm
outside the lower opening (measured horizontally),
the openings must be separated by
a. A spandrel
b. Part of a curtain wall or panel wall that complies
with (a); or
c. Construction that complies with (a) behind the
curtain wall or panel wall and has any gaps packed
with a non-combustible material that will withstand
thermal expansion and structural movement
d. A slab or horizontal construction

Clause furthermore states-
(2) the requirements of (1) do not apply to-
c. “A building which has a sprinkler system (other
than a FPAA101D or FPAAT101H system) complying
with specification 17 installed throughout”

Departure from deemed-to-satisfy provisions
Under deemed-to-satisfy provisions, spandrels are
permitted to be remove if the building is sprinkler
protected with a sprinkler system complying

with specification 17. However, where the NSW
Housing Pattern Book designs are proposing to use
an enhanced FPAAT01H system with equivalent
performance to an AS 2118.1-2017 system a
performance solution should be sought. Since an
FPAAT0TH system does not comply with the exemption
under C3D7(2), this becomes a technical non-
compliance and shall be assessed below.

Key fire safety performance measures

Issue 4: Openings
within 3m of a fire
source feature

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions
According to clause C4D3 of NCC 2022, openings in an
external wall that is required to have an FRL must be
protected in accordance with C4D5, and if wall-wetting
sprinklers are used, they must be located externally.
The requirements above only apply if the distance
between the opening and the fire-source feature to
which it is exposed is less than:
a. 3m from a side or rear boundary of the allotment;
or
b. 6 m from the far boundary of a road, river, lake or
the like adjoining the allotment, if not located in a
storey at or near ground level; or
c. 6 m from another building on the allotment that is
not Class 10.

The intention of this clause, as per the BCA guide, is

to prevent the spread of fire from the boundary of an
adjoining allotment, or one building to another building
on the same allotment.

Departure from deemed-to-satisfy provisions

As part of the NSW mid-rise pattern book design, there
may be a design layout which places some openings of
the building within 3m from a fire source feature (e.g.
neighbouring buildings and fire source features defined
by the NCC). These openings are not proposed to be
protected in accordance with C4D5, a performance
solution should be developed.

Key fire safety performance measures

The radiant heat flux received at the external face
of the window glazing shall be less than what is
prescribed in the acceptance criteria.

An enhanced FPAAT01H automatic fire sprinkler
system shall be provided throughout the building.

Automatic smoke detection shall be provided in
accordance with AS 1670.1-2018.

The omission of vertical fire resisting spandrels would
need a performance solution where an AS2118.1 is not
proposed. Such as solution may require separate floor
valves and system performance to AS 2118.1

Window openings shall be fixed closed within 3 m
along the side or rear boundary. Additional protection
measures such as window specification and steel
mesh protection may also be considered to reduce
radiation below the acceptance criteria.

NSW Housing Pattern Book
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Issue 5: Openings in a fire
isolated stairway within

6 m of the external wall of
the same building

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions

Clause C4D9(4) of the NCC states that -

“A window in an external wall of a fire isolated stairway
must be protected in accordance with C4D5 if it is within
6m of, and exposed to, a window or other opening in a
wall of the same building, other than in the same fire-
isolated enclosure”

The NCC clarifies that the intent of the above clauses
is 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.

Departure from deemed-to-satisfy provisions

As part of the NSW Housing Pattern Book designs,
there are window openings into the fire isolated
stairways. These window openings may be within 6m
of and exposed to a window or opening with the wall of
the same building. It may be proposed to leave these
openings unprotected, this is a non-compliance and
shall be addressed in the following assessment.

Key fire safety performance measures

Issue 6: Bounding
construction of the
residential corridor

Departures from deemed-to-satisfy provisions
BCA deemed-to-satisfy Provisions

BCA Clause C4D12 requires that;
A doorway in a Class 2 or 3 building must be protected
if it provides access from a sole-occupancy unit to —
a. apublic corridor, public lobby, or the like; or
b. aroom not within a sole-occupancy unit; or
c. the landing of aninternal non fire-isolated
stairway that serves as a required exit; or
d. another sole-occupancy unit.

Departure from deemed-to-satisfy provisions
Within certain pattern book designs, the residential
corridors of the buildings are proposed to be not
protected from common areas.

Key fire safety performance measures

Fire resisting construction achieving an FRL of
(90)/90/90 shall be provided to the wall of fire-
isolated stairway for the entire width of the shaft.
The wall is to be fire resisting when tested in both
directions.

The radiation received at the window opening shall be
less than the acceptance criteria outlined within the
assessment.

Openings within the fire-isolated stairway wall shall
be fixed shut.

The building shall be provided with an enhanced
FPAA101H system with quick response heads
achieving an RTIl of 50(m.s)"?or alternative sprinkler
system as deemed appropriate by the fire safety
engineer.

Sprinkler system complying with FPAA101H system
with fast response sprinkler heads with an activation
temperature of 68°C and RTI of 50 mV2s”.

Smoke detection system complying with Specification
20, shall be installed in the corridor regardless of the
sprinkler system standard proposed.

Medium temperature smoke seals to the top and
bottom of the SOU doors. Restrictions on furniture use
may also need to be considered.

NSW Housing Pattern Book
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Issue 7: Single exit
from a basement

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions

Clause D2D3 of the NCC, states -

(1) All buildings -Every building must have at least one exit
from each storey.

(3) Basements -In addition to any horizontal exit, not less
than 2 exits must be provided from any storey if egress
from that storey involves a vertical rise within the
building of more than 1.5m, unless -

(a) the floor area of the storey is not more than 50 m?

(b) the distance of travel from any point on the floor to a

single exit is not more than 20 m”

A basement is regarded to be a below ground-level
storey not counted within the rise in storeys. Any
basement in excess of the minimum floor area specified
above which has a travel distance to an exit in excess of
20 m must have at least two exits. The reason for this is
that basements present difficulties in terms of egress
and fire-fighting. These include:
1. The difficulty in naturally venting smoke from a fire
because of the lack of windows; and
2. 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.

The NCC guide clarifies that the intent of this clause is
to provide requirements for sufficient exits to be made
available to enable safe egress in case of an emergency.

Departure from deemed-to-satisfy provisions

Within some of the proposed pattern book designs,

due to the size and location of the building footprint,

the basement is provided with a single fire stair
enabling occupants to discharge at ground level. This

is considered to be a departure from clause D2D3 such
that there is not a sufficient amount of exits available for
safe egress in an emergency.
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Key fire safety performance measures

Smoke lobby is to be provided within the area in
front of the stairs with an area not less than 10 m2.
The indicative location of one of the designs is
illustrated within the proposed performance solution.
The bounding construction shall achieve smoke
separation in accordance with BCA Specification 11
S11C2(a), (c), (d), and (e) and be capable of resisting
smoke at 200°C for 30 minutes.

Sprinkler protection shall be provided throughout the
building, in accordance with an enhanced FPAA101H
system or an automatic fire sprinkler system in
accordance with AS 2118.1-2017.

Use the ramp where gradient is DTS or supported by
an ergonomics or accessibility consultant input to the
solution. Slip resistant surface shall be provided in
accordance with Table D1V3.

A handrail shall be provided along the ramp and the
ramp gradient must not be greater than 1:6.

If an access gate is provided to the car park, the gate
must be automatically opened during a GFA.

Medium temperature smoke seals shall be introduced
to all the doors opening into a corridor which is
leading to the smoke lobby. These smoke seals are
required to meet the smoke leakage requirements

of AS 1530.7-2007 and AS 6905-2007 for medium-
temperature batwing-type seals, rated to 200°C for
30 minutes. The tested leakage rate shall be no more
than 5 m3/h.
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Issue 8: Non-fire-isolated
stair connectingup to 5
storeys

Departures from deemed-to-satisfy provisions

BCA deemed-to-satisfy Provisions

NCC Clause D2D4(a) of the BCA requires that in
Class 2 buildings, every stairway or ramp serving as

a required exit passes through more than 3 storeys
must be fire isolated. NCC Clause D2D4(b) of the BCA
states that notwithstanding (a), one extra storey of
any classification may be included if the building has
a sprinkler system (other than a FPAA101D system)
complying with Specification 17 installed throughout.

Departure from deemed-to-satisfy provisions

The proposed design features a non-fire isolated
stairway interconnecting 4 storeys above ground with a
5th basement level.

Key fire safety performance measures

Issue 9: Egress provisions
within Class 2 areas

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy Provisions
NCC Clause D2D5 requires that for a Class 2 building
c. The entrance doorway of any sole-occupancy unit
must be not more than —
e. 6 m from an exit or from a point from which travel
in different directions to 2 exits is available; or
f. 20 m from a single exit serving the storey at the
level of egress to a road or open space; and

Departure from deemed-to-satisfy provisions

As allowed under the clause S18C4(3), the maximum
distance of travel from a point from which travel in
different directions to 2 exits is available is proposed to
be 12 min lieu of 6 m whereas the maximum distance
from a single exit serving the storey at the level of
egress to a road or open space is proposed to be 30 m
in lieu of 20 min residential (Class 2) areas.

Key fire safety performance measures

Basement car park, shall be provided with a fire
isolated lobby achieving an FRL of 120/120/120 with
doors opening into the lobby achieving an FRL of
-/60/30 with medium temperature smoke seals on all
sides. These smoke seals are required to meet the
smoke leakage requirements of AS 1530.7-2007 and
AS 6905-2007 for medium-temperature batwing-
type seals, rated to 200°C for 30 minutes. The tested
leakage rate shall be no more than 5 mé/h. These
doors may be held open during normal operation but
should be closed on GFA.

An automatic sprinkler system which complies with
FPAA101H or better is provided throughout the
building.

A smoke detection and alarm system complying with
specification 20 is provided throughout the building.

The deemed-to-satisfy provisions of BCA Clause
D2D5(a) limit the entrance doorway of any sole-
occupancy unit to a maximum of 6 m from an exit (or
from a point offering travel to 2 exits) and 20 m to a
single exit serving the storey. Under Clause S18C4(3),
however, these distances may be increased to 12 m
and 30 m respectively where the building is protected
by an FPAAT01H sprinkler system.

The FPAA101H system provides the necessary
performance within the Class 2 parts of the building,
where the travel distance concessions apply,

while the enhanced protection in the basement

car park mitigates the specific risk that would
otherwise preclude the use of the deemed-to-satisfy
concession.

This holistic performance solution ensures that
sole-occupancy unit egress distances of up to 12 m
and 30 m still meet the life-safety objectives of the
deemed-to-satisfy provisions and fully satisfy the
performance requirements D1P4 and E2P2 for pattern
book designs.
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Issue 10: Distance between
alternative exits exceeds
more than 45 m

Departures from deemed-to-satisfy provisions

BCA deemed-to-satisfy Provisions
BCA Clause D2D6 requires that Exits that are required
as alternative means of egress must be -
c. not more than— in a Class 2 or 3 building -
45 m apart.

Whereas;

BCA Clause S18C4(3) states that following concessions

are permitted for Class 2 and 3 buildings provided

with a required automatic fire sprinkler system in

accordance with S18C3(1)(d):

e. The maximum distance between alternative exits,

as required by D2D6(c)(i), may be increased from
45 m to 60m.

But, as per BCA Clause S17C2(c)(ii) a FPAA101D or
FPAATOTH sprinkler system cannot be used where
the Class 7a part (other than an open deck car park)
accommodates more than 40 vehicles or where fire
rated spandrels are omitted.

Departure from deemed-to-satisfy provisions
Although, the concessions provided under Specification
18 cannot be applied given there may be more than

40 car spaces in certain designs or where fire rated
spandrels are omitted, it is considered acceptable
based on the enhanced FPAAT01H system provided for
the Class 7a car parks, and equivalent performance

to AS2118.1in the residential parts such that the
maximum distance between alternative exits, as
required by D2D6(c)(i), may be increased from 45 m to
60 m within non-Class 2 areas, as allowed under the
clause S18C4(3)(e).

Key fire safety performance measures

Sprinkler system complying with FPAA101H system
Enhanced sprinkler and hydrant coverage

The FPAA101H system provides the necessary
performance within the Class 2 parts of the building
and is equivalent to AS2118.1. Therefore, this holistic
approach ensures that the intent of the deemed-to-
satisfy provisions is met and that the Performance
Requirements D1P4 (Egress) and E2P2 (Timely
Evacuation) are satisfied, and therefore maximum
distance between alternative exits, may be increased
from 45 m to 60 m within non-class 2 areas for
pattern book designs.

Issue 11: Internal discharge
of fire isolated stairway

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions

Clause D2D12(2)(b) states -

“Each fire-isolated stairway or fire-isolated ramp must
provide independent egress from each storey served
and discharge directly, or by way of its own fire-isolated
passageway -

(b) to a point -

i. In a storey or space, within the confines of the
building, that is used only for pedestrian movement,
car parking or the like and is open for at least 2/3 of
its perimeter; and

ii. from which an unimpeded path of travel, not further
than 20m, is available to a road or open space

D2D12(2)(c) - fire-isolated stairway discharging into a

covered area

Clause D2D12 (2)(c) states -

“Each fire-isolated stairway or fire-isolated ramp must
provide independent egress from each storey served
and discharge directly, or by way of its own fire-isolated
passageway -

(c) into a covered area that -

i. adjoins a road or open space; and

ii. isopen for at least 1/3 of its perimeter; and

iii. has an unobstructed height throughout, including
the perimeter openings of not less than 3m; and

iv. provides an unimpeded path of travel from the point
of discharge to the road or open space of not more
than 6 m.

The NCC guide clarifies that the intent of the clause is
to set 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 one third of its
perimeter to aid smoke ventilation).

D2D12(3) -fire-isolated stairway discharging within

6 m of an external wall of the same building

Clause D2D12(3) states -

“Where a path of travel from the point of discharge of a
fire-isolated exit necessitates passing within 6 m of any
part of an external wall of the same building, measured
horizontally at right angles to the path of travel, the
following applies:

(a) That part of the wall must have -

i. an FRL of not less than 60/60/60; and

ii. any openings protected internally in accordance with

C4D5; and

(b) The protection required by (a) must extend for a
distance of 3m above or below, as appropriate, the
level of the path of travel, or for the height of the
wall, whichever is lesser”

Mid-rise patterns: Technical guide 40



The NCC guide clarifies that the intent of the above
clause 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 passing within 6 m of any part of the
external wall of the building being evacuated. This only
applies at the level of discharge. If an exit discharges at
ground level, then 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.

Departure from deemed-to-satisfy provisions

As part of the NSW Housing Pattern Book design, there
may be an arrangement whereby a fire isolated stairway
discharges internally into a covered space and a point
within the building. A majority of these discharge conditions
would require occupants to take a path of travel that
would necessitate them passing within 6 m of an external
wall. Such scenarios are unable to be avoided therefore is
considered to be a non-compliance under clause D2D12
and shall be addressed relative to each scenario.

Key fire safety performance measures

Key fire safety performance measures

Fire-isolated stairway discharging to a point within

the building

— An enhanced FPAATO0TH fire sprinkler system shall
be provided throughout the building, or alternative
sprinkler system as deemed appropriate by the fire
safety engineer.

— The bounding construction of a public corridor
leading to the final discharge door shall achieve an
FRL of 60/60/60.

— Signage shall be provided within the enclosed space
with the wording “NO STORAGE” in 20 mm high font
on a colour-contrasting background.

— Permanent and directional signage shall be provided
within the enclosed space to direct occupants to
final discharge door.

— |If the primary path of travel could be blocked such
as a door opening into it, an alternative exit path
shall be provided with compliant exit signage. The
path shall be >6 m separated from the primary exit
path and fire separated from any fire source that
could render the primary exit path blocked by fire.

— Where an AS2118.1 sprinkler system is provided, the
corridor smoke detection shall not be omitted.

— Any rooms adjacent to or bounding the covered area
shall be fire separated in accordance with deemed-
to-satisfy provisions.

— Any doors opening into the covered area shall
achieve an FRL in accordance with deemed-to-
satisfy provisions and provided with medium
temperature smoke seals (capable of resisting heat
of up to 200°C) tested to AS 1530.7 -2007 and meet
the requirements for smoke doors in accordance
with AS 6905-2007.

— Any doors opening into the covered area from public
areas or the like shall be provided with self-closing
hardware.

— A vision panel shall be provided on the discharge
door into the covered area such that occupants can
see the conditions before exiting. Signage shall state
“CHECK CONDITIONS OUTSIDE BEFORE EXITING”
or alike with 20 mm high font on a colour-contrasting
background shall be provided just below the vision
panel of the discharge door.

— Where an AS2118.1 sprinkler system is provided, the
corridor smoke detection shall not be omitted.

Fire-isolated stairway discharging into a covered area

— An enhanced FPAA101H fire sprinkler system shall
be provided throughout the building.

— Signage shall be provided within the covered area with
wording to the effect “NO STORAGE OF ANY KIND”.

NSW Housing Pattern Book

Fire-isolated stairway discharging within 6 m of an

external wall

— The radiation received via openings shall meet the
acceptance criteria outlined within the assessment.

— Attenuation screens and/or glazing capable of being
exposed to greater temperatures shall be provided to
protect and reduce the radiating heat received from
external openings along a path of travel. Supporting
testing evidence is to be provided.

— The external wall construction shall be of non-
combustible, Type-A construction achieving an FRL
of 60/60/60 or greater.

— Any doors which open onto a path of travel, shall
have an FRL in accordance with deemed-to-satisfy
provisions and provided with medium temperature
smoke seals (capable of resisting heat of up to
200°C) tested to AS 1530.7 -2007 and meet the
requirements for smoke doors in accordance with
AS 6905-2007.

— Any doors opening into the covered area from public
areas or the like shall be provided with self-closing
hardware.

— Where the acceptance criteria cannot be achieved,
an alternative path of travel shall be provided,
separated from the primary exit path. The path shall
be >6 m separated from the primary exit path and
fire separated from any fire source that could render
the primary exit path blocked by fire.
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Issue 12: Omission of fire
hose reel coverage in
fire isolated room within
basement car park

Departures from deemed-to-satisfy provisions

BCA deemed-to-satisfy Provisions

NCC Clause E1D3(2) of the BCA requires that fire hose

reels must be provided to serve the whole building

where one or more internal hydrants are installed. The

fire hose reels must be installed in accordance with

AS 2441 and be located so that the fire hose will not

need to pass through doorways fitted with fire or smoke

doors, except:

— doorways in walls referred to in C3D6(1)(e),

— doorways in walls referred to in C3D13 or C3D14
separating equipment or electrical supply systems; and,

— doorway openings to shafts referred to in C4D14.

The BCA guide clarifies that the intent of this clause

is to enable, where appropriate, a building’s occupants
to undertake initial attack on a fire, in the early stages
of fire growth. It also clarifies that the provisions
related to the position of fire hose reels are intended to
emphasise the importance of the location of fire hose
reels to ensure safety.

Departure from deemed-to-satisfy provisions

In the proposed design, there are a number of small

fire isolated rooms within the basement car park that

are unable to be provided with fire hose reel coverage
without passing the fire hose through a fire or smoke
door, due to the compartmentation strategy. These
rooms shall instead be provided with fire extinguishers in
accordance with BCA Clause E1D3 and AS 2444-2001.

Key fire safety performance measures

Portable fire extinguishers shall be provided in
rooms where hose reel coverage is not achieved, in
accordance with BCA Clause E1D3 and AS 2444:2001.

Fire doors to rooms without fire hose reel coverage
shall be fitted with automatic door closers.

NSW Housing Pattern Book Mid-rise patterns: Technical guide
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Issue 13: Hydrant
booster pump room

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions

Clause E1D2 (2) states -

“The fire hydrant system must be installed in accordance
with AS 2419.1-2021”

Relating to internal pump rooms, clause 6.11.2 (c) of AS
2419.1-2021 states -
“The pumproom shall have a door leading directly to-
i. Road or open space
ii. An airlock or smoke lobby that leads to -
a. A fire-isolated passageway or stair, leading to
road or open space, and;
b. A fire-isolated passageway or stair, pressurized in
accordance with AS 1668.1-2015, leading to road
or open space.”

The NCC guide clarifies that the intent of the above
clauses is to provide a suitable fire hydrant system to
facilitate the fire brigade’s firefighting operations.

Departure from deemed-to-satisfy provisions

The NSW Housing Pattern Book designs may provide
an arrangement whereby the hydrant pump room is
located within the basement or within a room that
does not comply with the requirements set out in AS
2419.1-2021, clause 6.11.2 (c). An indicative example of
the hydrant pump room location with no direct access
to road or open space is provided in Figure 11. This is a
non-compliance with the NCC and AS 2419.1-2021 and
therefore shall be addressed as part of a performance
solution.

NSW Housing Pattern Book

Key fire safety performance measures

The building shall be provided with an enhanced
FPAA101H fire sprinkler system throughout.

Signhage placed on the external face of the shared
entry doorway with wording to the effect “HYDRANT
PUMP ROOM THROUGH HERE".

Sighage placed on the external face of the entry door
into the hydrant pump room with wording to the effect
of “HYDRANT PUMP ROOM”.

Weather-proof signage on the external face of the
entry door from the principal vehicular entrance with
wording to the effect “FIRE HYDRANT PUMP ROOM
THROUGH THIS DOOR”.

Directional signage throughout the corridor with
wording to the effect “FIRE HYDRANT PUMP ROOM
THIS WAY”,

Signage provided throughout the corridor with
wording to the effect “NO STORAGE AT ANY TIME”.

Block plans shall be provided at the hydrant booster
and designated building entry point (DBEP) with a
“YOU ARE HERE” indicator. The block plans shall
show the location of the hydrant pump room relative
to attending brigades’ location.

The public corridor serving as a path of travel to the
hydrant booster shall achieve an FRL of (60)/60/60.
Any doors opening into the corridor shall be provided
with medium temperature smoke seals in accordance
with AS 1530.7-2007.
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Issue 14: Fire hydrant
booster location

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions
Clause E1D2 of the NCC requires that -
“A fire hydrant system must be provided to serve a
building having a total floor area greater than 500 m?,
and;
“The fire hydrant system must be installed in
accordance with AS 2419.1:2021”

Clause 7.3.1(c) of AS 2419.1-2021 requires that:
1. Fire brigade booster assemblies may be located:
a. remote from the building and within sight of the
principal pedestrian entrance to the building -

i. Adjacent to the site boundary and the principal
vehicle access for the fire brigade pumping
appliance to the building or site, or;

ii. Not more than 20 m from the facade of the
building containing the principal pedestrian
entrance and not more than 20 m from the main
pedestrian entrance”.

It is understood from previous revisions of AS 2419.1
that the intent of the booster location requirements

is to afford maximum accessibility for and protection
of firefighting personnel. It should ideally be located
within sight of the main entrance of the building.
Specific requirements for the booster locations should
be discussed with the relevant fire brigade.

Departure from deemed-to-satisfy provisions

As part of the NSW Housing Pattern Book design,
there may be certain arrangements where the booster
location does not always comply with the NCC.
Therefore, where a booster is located remote from
the building entry it shall be in accordance with the
performance requirements and access guidelines for
FRNSW under “Fire safety guidelines-Access for fire
brigade vehicles and firefighters”.

NSW Housing Pattern Book

Key fire safety performance measures

Block plans shall be provided within the fire indicator
panel (FIP) cupboard, clearly indicating the location of
the hydrant booster. The plans shall have a “YOU ARE
HERE” identifier and path to the booster.

Block plans shall be provided next to the hydrant
booster, clearly indicating the location of the
designated building entry point (DBEP) and FIP. The
plans shall include a “YOU ARE HERE” identifier and
path to the FIP.

Block plans shall be permanently affixed, weather
resistant (if external) and readable at the expected
viewing distance.

A visual alarm device (VAD) as required by clause
7.3.2 of AS 2419.1:2021 in the form of a red strobe
shall be provided at the booster which is to activate
on fire trip.

The hydrant booster shall be located such that
attending FRNSW are provided with suitable access in
accordance with the “Fire safety guidelines-Access
for fire brigade vehicles and firefighters.”
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Issue 15: Basement car
park (Class 7a) consists of
more than 40 car spaces

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions

NCC Clause S17C2(C)(ii) of the BCA specifies that

FPAA101D or FPAA101H sprinkler systems are not

permitted in Class 7a car parks that accommodate
more than 40 vehicles.

Departure from deemed-to-satisfy provisions

In some of the pattern book designs, there may be an
arrangement where the number of car park spaces in

a basement storey exceeds 40. Under clause S17C2(c)
(i) an FPAA101H system is not permitted to be used
within a car park with more than 40 spaces. However, it
is proposed to use an enhanced FPAA101H system with
a performance equivalent to an AS 2118.1-2017 system.
This is a technical non-compliance with the NCC

and shall be addressed in the following assessment.
Alternatively, an AS2118.1 system can be provided to
make the design deemed to satisfy.

Key fire safety performance measures

As a part of the performance solution, in addition to
the hydrants required under FPAA101H, the Class
7a areas of the building must be provided with an
additional hydrant riser (in cases where there is only
one hydrant serving the car park) is proposed for
the project to serve the car park. This hydrant would
be specifically sized to deliver the high flow and
pressure demanded by a system equivalent to AS
2118.1/AS2419.1.

Exposed fast response sprinkler heads with an
activation temperature of 68°C and RTI of 50 mV2sl.

Regardless of whether the car park is open-deck or
fire sprinkler protected, the fire rating concessions
under the DTS to the car park are not permitted and
must be designed to achieve an FRL of not less than
(120)/120/120 minutes.

Issue 16: Semi enclosed
external stair in lieu of a

fire isolated stairway

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions
Clause D2D13(1) states an external stairway or ramp
may serve as a required exit in lieu of a fire-isolated exit

serving a storey below an effective height of 25 m, if
the stairway or ramp is —

d. non-combustible throughout; and

e. protected in accordance with (3) if it is within 6 m
of, and exposed to, any part of the external wall of
the building it serves.

Clause D2D13(3) states, The protection referred to in
(1)(b), must adequately protect occupants using the
exit from exposure to a fire within the building, in
accordance with one of the following methods:
a. The part of the external wall of the building to
which the exit is exposed must have —
i. an FRL of not less than 60/60/60; and
ii. no openings less than 3 m from the exit (except a
doorway serving the exit protected by a -/60/30
fire door in accordance with C4D9(1)); and
iii. any opening 3 m or more but less than 6 m from
the exit, protected in accordance with C4D5
and if wall wetting sprinklers are used, they are
located internally.
b. The exit must be protected by construction of
a wall, roof, floor or other shielding element as
appropriate in accordance with (4) from —
i. any part of the external wall of the building
having an FRL of less than 60/60/60; and
ii. any openings in the external wall.

Departure from deemed-to-satisfy provisions

There may be instances where an external stair is proposed
to connect more than 4 storeys above ground, but is not
wholly external to the building line and the external wall
of the building. This can potentially lead to more than 4
storeys interconnected by a stair not protected to the
standard of a shaft as defined by the BCA. In order to
maintain a consistent interpretation and level of safety
the performance solution has been proposed.

In addition, certain windows are located within 6 m of

the stairway which pose a risk to the occupants who are
evacuating using the stairway during an emergency.

Key fire safety performance measures

A stair not wholly incorporated within (90)/90/90
FRL shall only connect 4 storeys above ground floor
discharge, or be designed as an external stair wholly
outside the building line, accessed off an open balcony.

NSW Housing Pattern Book
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Issue 17: Convergence
of fire stairs

Departures from deemed-to-satisfy provisions

NCC deemed-to-satisfy provisions

Clause D2D15(4) states -

“The discharge points of alternative exits must be located
as far apart as practical”

The NCC guide clarifies 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.

Departure from deemed-to-satisfy provisions

As part of the NSW mid-rise pattern book design, there
may be a design layout where the path of travel from 2
separate fire-isolated stairs may converge due to the
available land space or design layout of the building.
Although every effort is made to provide a compliant
discharge path, a converging exit path is considered

to be a non-compliance with the NCC and shall be
addressed in principle using the following assessment.

Key fire safety performance measures

Issue 18: Electric vehicle
chargers to internal car
parking

Departures from deemed-to-satisfy provisions

The fire safety risks around electric vehicles (EVs) and
electric vehicle charging points (EVCPs) is an emerging
field. No design requirements for EVs or EVCPs in
buildings exists within the current version of the NCC.

EV charging represents an increased risk of fire and will
be addressed as a special fire hazard.

E1D17-Suitable additional provision must be made if
special problems of fighting fire could arise because of:
(a) the nature or quantity of materials stored, displayed
or used in a building or on the allotment; or
(b) the location of the building in relation to a water
supply for fire-fighting purposes.

E2D21-Additionally, Additional smoke hazard
management measures may be necessary due to the
(a) special characteristics of the building; or
(b) special function or use of the building; or
(c) special type or quantity of materials stored,
displayed or used in a building; or
(d) special mix of classifications within a building or
fire compartment.

Key fire safety performance measures

An alternative path of travel shall be provided where
the discharge of fire stairs converges and shall be
provided in accordance with D2D6 for alternative
paths of travel.

Additional exit and directional signage shall be
provided to direct occupants to an alternative path of
travel upon discharge at ground level.

Management in use procedures shall be implemented
by building management such that the alternative
path of travel is kept clear at all times, such that
egressing occupants have a path of travel available
without being impeded.

EVs and EVCPs may be assessed against the Special
Hazards provisions within the NCC, considering:

The Australasian Fire Authorities and Emergency
Service Council (AFAC) EV position statement, FRNSW
Position Statement, "Electric Vehicles (EV) and EV
Charging equipment" and Australian Building Codes
Board's "ABCB EV Guidance Document June 2023"

Location of EVCPs and their proximity to other
vehicles, exits, other fire safety systems, building
utilities and critical infrastructure.

The adequacy of vehicle separation to prevent fire spread
with respect to directional flame jetting in EV fires.

Provision of remote emergency shutdown controls
and/or automatic shutdown for EV charging stations.

Application of any best practice standards for EV
charging equipment.

‘Smart charging’ to enable remote monitoring and
access to disconnect power supply to a connected EV.
This gives emergency responders another potential
method of shutdown from unit to EV.

NSW Housing Pattern Book
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Other matters




Safety-in-design
requirements in
NSW

1. High-level summary iii. Apply the hierarchy of 10-step SiD process
controls: eliminate > substitute
a. Safety in design (SiD) is a legal > engineer > admin > personal 1. Know the law -understand

and procedural framework

embedded in NSW’s work health

and safety (WHS) legislation. It
requires designers to eliminate

protective equipment (PPE).

iv.Use tools like HAZOP, FMEA,
Bow-tie analysis, and CHAIR
workshops.

WHS obligations, including
duties of designers under
Regulation 295.

or minimise risks to health and 2. St'art.early—apply Sib
safety through thoughtful design  b. Stakeholder consultation principles during concept
choices across the lifecycle of a i. Engage clients, users, design to maximise risk
structure, plant, or system. construction teams, and elimination.
 maintenance personnel. 3. Work as a team-collaborate
2.Key principles: ii. Collaborative workshops are with clients, engineers,
encouraged to capture diverse contractors, and end-users.
a. Legal duty: under the WHS perspectives.
act 2011 and regulation 2017, _ _ 4. Gather information-conduct
designers must ensure, so far c. Design safety reviews site visits, review reports,
as is reasonably practicable, . Conducted at each design and identify location-specific
that their designs are safe for stage (concept, schematic, hazards.
construction, use, maintenance, _ detailed). _
and demolition. ii. Must be documented and 5. Assess thg risks -Use formal
validated. methods like HAZID, CHAIR,

b. Life cycle focus: SiD applies from FMEA, and bow-tie analysis.

concept through to disposal,
covering all interactions with the
asset.

d. Documentation requirements

i. SiD report: captures risk
assessments and design
decisions.

ii. SiD manual: final document 7
for owners/users, detailing
safe operation, maintenance,
and demolition procedures.

6. Apply the hierarchy of controls
-eliminate > substitute >
engineer > admin > PPE.

Consult and communicate
-engage stakeholders and
document safety decisions.

c. Documentation: designers must
produces an SiD design report
and manual to communicate

risks and mitigation strategies.
8. Document the process -

maintain a live design risk

5.Roles and responsibilities
register and SiD report.

3.Detailed summary

Legal and regulatory framework: a. Designers: must assess and 0.

document risks. Transfer knowledge -

communicate residual risks to
contractors and maintenance
teams.

a. WHS Act section 22: designers
must provide adequate b. Project managers: ensure SiD
information about the design to processes are followed and
ensure it can be used safely. facilitate reviews. 10.
b. WHS Regulation 295: requires a
safety report for structures and c. Facilitators: lead SiD workshops
plant, detailing identified hazards (no longer required to be

Learn from experience
—-capture lessons learned
and update standards and
procedures.

and control measures. independent).
4.SiD process overview d. Stakeholders: provide input and
feedback throughout the design
life cycle.

a. Sydney Water and other NSW
entities follow a structured SiD
process:

i. Risk management process
ii. Identify hazards early in the
design phase.
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a.

a.

6.Tools and techniques

HAZOP: identifies deviations
from design intent.

. FMEA/failure mode, effects and

criticality analysis (FMECA):
assesses failure modes and
effects.

. Bow-tie analysis: visualises risk

pathways.

. CHAIR: contextual hazard

identification.

. Live hazard register: maintained
throughout the project life cycle.

7. Best practices

Start SiD early —during
requirements capture.

. Maintain a live hazard register.

. Integrate SiD into engineering

management systems.

. Document lessons learned for

future projects.

. Comprehensive guide: Safety in

design (SiD) for project teams in
NSW

SiD is a legal requirement under
the WHS Act and Regulation in

NSW. It mandates that designers

and project teams eliminate or
minimise risks to health and

safety across the entire life cycle

of an asset — from concept to
demolition.
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Safety-in-design requirements in NSW

Phase-by-phase guidance

Pre-design

— Understand legal duties, inspect
site

— WHS review, stakeholder register.

Concept design
— ldentify hazards, collaborate early
— SiD scopes, workshops

Schematic design
— Assess risks, apply controls
— HAZID, brainstorming, CHAIR

Detailed design

— Document decisions, validate
safety actions

— Risk register, annotated drawings

Pre-construction

— Transfer knowledge, finalise SiD
documentation

— Final SiD report, handover
protocols

Core tools and templates

— Design risk register -tracks
hazards, controls, and decisions.

— SiD checklist —-ensures common
risks are addressed.

— SiD report template -summarises

residual risks and mitigation plans.

— CHAIR guidewords -prompts for
contextual hazard identification.

— Stakeholder register -ensures all
relevant parties are consulted.

Mid-rise patterns: Technical guide

Advanced tools and

technologies

— BIM software -visualises spatial
risks.

— Digital twins-simulates
lifecycle performance.

— Al and automation -detects
design-stage hazards.

— Real-time dashboards -tracks
emerging risks.

— Generative design -suggests
safer layout options.

Organisational integration

— Gap analysis -identify
compliance gaps with WHS and
SiD standards.

— Training -ensure designers and
facilitators are competent.

— Custom procedures -tailor SiD
processes to project type and
risk level.

— Lifecycle safety -consider
safety during operation,
maintenance and disposal.
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Abbreviations

AAMA

ABCB
AS
ASP3
BASIX
BCA
BMS
BOWS
CFC
CHAIR

CLT
COP
Ctr

DA
DBP Act
DBEP
DCP
DDA
DIN
DTS
EIA
ELV
EPA
ESD

EV
EVCP
FFL

FIP
FMEA
FMECA
FPAA
FRL
FRNSW
GWP
HAZID
HAZOP
HDPE
Hero

NSW Housing Pattern Book

American Architectural
Manufacturers Association

Australian Building Codes Board
Australian standard

accredited service provider level 3
Building Sustainability Index
Building Code of Australia
building management system
building occupant warning system
compressed fibre cement

construction hazard assessment
implication review

cross-laminated timber

coefficient of performance

spectrum adaptation term
development application

Design and Building Practitioners Act 2020
designated building entry point
development control plan

Disability Discrimination Act 1992
Deutsches Institut fir Normung
deemed to satisfy

environmental impact assessment
extra-low voltage

NSW Environment Protection Authority
environmentally sustainable design
electric vehicle

electric vehicle charging point

finished floor level

fire indicator panel

failure mode and effects analysis
failure mode and effects criticality analysis
Fire Protection Association Australia
fire resistance level

Fire and Rescue NSW

global warming potential

hazard identification

hazard and operability study
high-density polyethylene

NatHERS Home Energy Rating &
Optimisation software

Housing
SEPP

HVAC
LED
LEP
LGA

Ln,w

MATV
MD

MSB
NABERS

NatHERS
NBN
NCC
NSP
OH&S
0OSsD
PBDB
PFC
PT

PV
RTI
Rw
SEPP
SHGC
SiD
Sou

Sustainable
Buildings
SEPP

URD
VOC
WELS

WHS
WHS Act

WHS
Regulation
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State Environmental Planning
Policy (Housing) 2021

heating, ventilation and air conditioning
light-emitting diode

local environmental plan

local government area

weighted normalized impact sound
pressure level

master antenna television
maximum demand
main switchboard

National Australian Built Environment
Rating System

Nationwide House Energy Ratings Scheme
national broadband network
National Construction Code
network service provider
occupational health and safety
on-site detention
performance-based design brief
power factor correction

post tensioned

photovoltaics

response time index

weighted sound reduction index
State environmental planning policy
solar heat gain coefficient

safety in design

soul occupancy unit

State Environmental Planning Policy
(Sustainable Buildings) 2022

underground residential distribution
volatile organic compound

Water Efficiency Labelling and Standards
(scheme)

work health and safety
Work Health and Safety Act 2011
Work Health and Safety Regulation 2017
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