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FOREWORD
This pocket-book has been designed to assist insulation
installers in the construction industry. It forms part of a set of
materials developed by the Department of the Environment,
Water, Heritage and the Arts (DEWHA) under its Energy
Efficient Homes Package. This program aims to improve the
energy rating of 2.9 million Australian homes by installing
ceiling insulation.
The training aims to achieve national consistency in
installation by a range of installers. It covers a number of
existing nationally endorsed units of competency including:

 CPCCOHS2001A Apply OHS requirements, policies and
procedures in the construction industry

 CPCCPB3014A Install batt insulation products
 CPCCCM1006A Work safely at heights, and
 partial coverage of CPCCPB3015A Install acoustic and
thermal environmental protection systems.

This pocket-book was fully funded by the Department of the
Environment, Water, Heritage and the Arts (DEWHA), and
developed by the Construction and Property Services
Industry Skills Council (CPSISC).
It is not a definitive guide to government regulations, codes
of practice, guidelines or procedures wholly applicable
under every circumstance. The appropriate standards,
regulations, codes of practice, guidelines and procedures for
individual jurisdictions and workplaces should be consulted.
For more information or clarification, see the last pages of this
pocket-book for relevant contact numbers. A useful glossary
of terms is also provided.
v

INTRODUCTION
The Australian Government has invested in the Energy
Efficient Homes Package to improve the energy rating of
Australian homes, making them more comfortable and
helping to reduce their electricity bills. At the same time, it
aims to cut household greenhouse gas emissions for the
benefit of the environment.
For most homes, insulation is the simplest, most effective and
cheapest way to make a house more energy efficient,
keeping it cooler in summer and warmer in winter. The
benefits of insulation include additional comfort and savings
of up to 40% in heating and cooling bills. Insulation can also
reduce condensation on walls and ceilings by increasing
room temperature, leading to improved health outcomes.
As a registered installer of ceiling insulation, you will have an
important role to play in achieving these goals. The
installation role requires compliance with several Australian
Standards, and building codes and regulations, as well as
understanding of a range of insulation products and how
they are selected and used.
This pocket-book will serve as a quick reference for some of
the key considerations for installing ceiling insulation. The
contacts section at the end can guide you if you need more
information. Also, the notes pages can be used to provide a
handy reference for your own numbers or details you want to
note and remember as you carry out your day-to-day work.
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SECTION 1

REGULATIONS, STANDARDS &
CODES OF PRACTICE
There are specific regulations,
Australian Standards, and industry
codes of practice which govern
installation of ceiling insulation.
Some of these are national, and
some are only relevant to
individual states and territories.
You need to understand what
they are, and how to comply with
them.
SECTION 1.1 AUSTRALIAN STANDARDS
lation?

What are Australian Standards?
“… documents setting out specifications and procedures
designed to ensure products, services and systems are
safe, reliable and consistently perform the way they were
intended to. They establish a common language which
defines quality and safety criteria.
These documents are practical and don’t set impossible
goals. They are based on sound industrial, scientific and
consumer experience and are constantly reviewed to
ensure they keep pace with new technologies. They
cover everything from consumer products and services,
construction, engineering, business, information
technology, human services to energy and water utilities,
the environment and much more.”
(Source Standards Australia, www.standards.org.au)
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Why are Australian Standards important?
Australian Standards set out the specifications and design
procedures that make sure that goods and services
consistently perform in the way they are intended.

Australian Standards are important because:


All Australians are made safer by Australian Standards.



They give business and consumers confidence that goods
and services they are developing or using are safe,
reliable and will do the job they were intended for.



They help consumers to make choices between one
product and another.



They protect you as a tradesperson, as well as your clients.

What happens if they are not complied with?
Once an Australian Standard (or part of it) is referred to in a
regulation (such as in the Building Code of Australia), it is no
longer voluntary and must be complied with. The
implications for non-compliance can be very serious for you
and/or your company, eg:
Your client could be dissatisfied with your products or
services and demand compensation
Your reputation as a quality installer (and that of your
company) could be damaged
People could be harmed or killed because of faulty
products/equipment (eg through fire)
You (and your employer) could be the subject of a
fine or legal action.
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Listing of Australian Standards related to insulation
Here are some important Australian Standards for installers
of insulation products. This is not necessarily a complete
listing, and Australian Standards are updated from time-totime.
You should always check the latest Standards
relevant to your work by talking to your supervisor,
or visiting the Standards Australia website
(see Contacts section of this pocket book).
Relevant Standard

What it aims to do

Thermal insulation

AS/NZS 4859.1-2002
Materials for the thermal
insulation of buildings

Provides requirements and methods
of test for materials that are added
to, or incorporated in, opaque
envelopes of buildings designed for
human occupancy, to provide
thermal insulation by moderating the
flow of heat through these elements.

AS 3999-1992
Thermal Insulation of
Dwellings - Bulk
insulation - Installation
requirements

Deals with the installation of bulk
thermal insulation in all classes of
dwellings. It is not intended to apply
to the insulation of building services
and equipment.

AS/NZS 3000-2007
Electrical installations
(known as the
Australian/New Zealand
Wiring Rules)

Covers wiring rules as minimum
clearance distances from recessed
luminaires, including downlights,
electrical equipment and cables.
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What it aims to do

Relevant Standard

Thermal insulation (continued)

AS 4426-1997
Thermal insulation of
pipe-work, ductwork
and equipment Selection, installation
and finish

Deals with the selection, installation
and finish of thermal insulation for
pipework, ductwork, tanks, vessels,
and equipment in the temperature
range of -75¡C to +800¡C, but
excludes manufactured
preinsulated equipment, structural
insulation of buildings and cold
stores, fireproofing structures,
refractory linings of plant, airborne
installations and all external
underground mains.

AS 4508-1999
Thermal resistance of
insulation for ductwork
used in building
airconditioning

Specifies requirements relating to
the optimum thermal resistance of
insulation for rigid and flexible
ductwork and associated fittings
used in heating, air-conditioning
and evaporative cooling systems of
buildings and dwellings.

Relevant Standard

What it aims to do

Acoustic insulation
AS/NZS ISO 717.1-2004
Acoustics - Rating of
sound insulation in
buildings and of building
elements - Airborne
sound insulation

Provides a method whereby the
frequency dependent values of
airborne sound insulation of building
elements and in building can be
converted into a single number
characterising the acoustical
performance.

AS/NZS 2499-2000
Acoustics Measurements of sound
insulation in buildings
and of buildings
elements - Laboratory
measurement of roomto-room airborne sound
insulation of a
suspended ceiling with a
plenum above it

Provides a laboratory method of
measurement the airborne sound
insulation of a suspended ceiling
with a plenum of defined height
mounted above an acoustical
barrier which separates two rooms
of a specified test facility.
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What it aims to do

Relevant Standard

Fire performance
AS 1530.1-1994
Methods for fire tests on
building materials,
components and structures
- Combustibility test for
materials

Sets out a test method for determining
the combustibility of building materials
and is one of a series of test methods
for evaluating the potential fire hazard
of building products.

AS 1530.2-1993
Methods for fire tests on
building materials,
components and structures
– Test for flammability of
materials

Specifies the apparatus and test
method for determining the
flammability index of a material.

AS 1530.3-1999
Methods for fire tests on
building materials,
components and structures
- Simultaneous
determination of ignitability,
flame propagation, heat
release and smoke release

Describes a single test method for
grading building materials on the basis
of ignition tendency, flame spread,
heat development and tendency to
produce smoke. Apparatus, test
procedure, indices for grading and
mounting procedures for specimen
materials are provided.

Reflective foils

AS/NZS 4200.1-1994
Pliable building membranes
and underlays - Materials

Specifies the requirements for materials
suitable for use as a pliable building
membrane (also known as underlay)
when it is intended to act as a sarking
membrane or thermal insulation, or a
vapour barrier in a domestic,
commercial or industrial building. It
does not specify the thermal insulation
requirements, nor does it include
materials for use in air handling ducts.

AS/NZS 4200.2-1994
Pliable building membranes
and underlays - Installation
requirements

Specifies the installation procedures for
a pliable building membrane (also
known as underlay) when it is intended
to act as a sarking membrane or
thermal insulation, or a vapour barrier in
a domestic, commercial or industrial
building. It specifies the installation
requirements when the membrane is
used under sheet roofing, tile roofing or
in walls.
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Relevant Standard

What it aims to do

Other insulations
AS 1366.1-1992
Rigid cellular plastic
sheets for thermal
insulation – Rigid cellular
polyurethane (RC/PUR)

Specifies requirements for rigid cellular
polyurethane in the form of sheets,
board, blocks and cut shapes for
thermal insulation.

AS 1366.2-1992
Rigid cellular plastic
sheets for thermal
insulation - Rigid cellular
polyisocyanurate
(RC/PIR)

Specifies requirements for rigid cellular
polyisocyanurate (RC/PIR) in the form
of sheets, board, blocks and cut
shapes for thermal insulation
purposes.

AS 1366.3-1992
Rigid cellular plastic
sheets for thermal
insulation - Rigid cellular
polystyrene - Moulded
(RC/PS-M)

Specifies requirements for rigid cellular
polystyrene in the form of sheets,
board, blocks and cut shapes for
thermal insulation purposes.

AS1366.4-1992
Rigid cellular plastic
sheets for thermal
insulation - Rigid cellular
polystyrene - Extruded
(RC/PS-E)

Specifies material requirements for
extruded rigid cellular polystyrene
(RC/PS-E) used in sheets, boards,
blocks and cut shapes for thermal
insulation. Lists minimum properties
and test methods for quality control
and material specification.
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Relevant Standard

What it aims to do

Dust and respirators
AS 3640-2004
Workplace atmospheres
- Method for sampling
and gravimetric
determination of
inhalable dust

AS/NZS 1715-2009
Selection, use and
maintenance of
respiratory protective
equipment

AS/NZS 1716-2003
Respiratory protective
devices

Specifies a gravimetric method for
the collection and determination of
inhalable dust. The aim of this
revision is to align the Standard
more closely with the definition of
inhalable dust given in ISO 7708.
Sets out the principles of respiratory
protection, requirements and
recommendations for the selection,
use and maintenance of personal
respiratory protective equipment
(RPE) in the workplace.
This Standard does not deal with
military applications for RPE, but
includes special needs of personnel
involved in a special response
hazardous material (HAZMAT)
incident where respiratory concerns
need to be addressed.
Specifies minimum performance
and testing criteria to be observed
in the manufacture of respiratory
protective devices.
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Relevant Standard

What it aims to do

Working at heights

AS 6001-1999
Working platforms for
housing construction

Sets out requirements for working
platforms and their supporting
structures used in the construction of
housing, which includes new
construction, renovations, additions,
alterations and maintenance.

AS/NZS 1576.1-1995
Scaffolding - General
requirements

Sets out design and operational
requirements for scaffolding, except
trestle scaffolding, portable ladders
intended to be used as working
platforms and elevating working
platforms.

AS/NZS 4576-1995
Guidelines for
scaffolding

Gives practical guidance for the
training and certification of
scaffolders, the preparation of sites for
scaffolding, and the safe selection,
supply, erection, alteration,
dismantling, maintenance, inspection
and use of scaffolding and
scaffolding equipment.

Remember that complying with Australian Standards in
your installation work, and checking that products comply
with relevant Standards, is your responsibility.
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SECTION 1.2 REGULATIONS

Building Code of Australia requirements

The BCA has been given the status of building regulations by
all states and territories in Australia.
The BCA aims to achieve and maintain
acceptable standards of structural sufficiency,
safety (including safety from fire), health and
amenity for the benefit of the community. It
contains technical provisions for design and
construction of buildings and other structures.
Recent changes to the BCA mean that new homes in
Australia have to comply with improved energy efficiency
measures. This requires insulation products to comply with
Australian Standard AS/NZS 4859.1.
Also, the thermal resistance (R-value) shown on all product
labelling must be determined by a recognised laboratory,
accredited to test to the relevant Standards and procedures.
Complying with electrical safety regulations
To ensure that the installation of insulation complies
with electrical safety regulations in each state and
territory, contact your local regulator. Details can
be found by visiting the ERAC (Electrical Regulatory
Authorities Council) website at www.erac.gov.au, and
clicking on ‘related links’.
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Climate zones

The BCA has established
Deemed to Satisfy clauses
which specify the total R-value
and installation requirements for
insulation across 8 climate zones
in Australia.
Insulation is to be installed to
the R-values required in the BCA
and/or the Energy Efficient
Homes Package where
applicable. These R-values vary
depending on the zone.
See Section 3 for more information on BCA
climate zones and required R-values.
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SECTION 1.3 INDUSTRY CODES OF PRACTICE

What is a code of practice?


A set of guidelines and regulations to be followed by
members of an industry, organisation, or group.



Are developed through consultation with people from
industry, workers and employers, special interest groups
and government agencies.



It is not law (ie not mandatory), but may give guidance on
how to comply with provisions of an Act or regulation.



In some cases, failure to observe an approved code of
practice can be used in legal proceedings as evidence of
failure to comply with provisions of an Act or regulation.

What is a code of practice?

Example codes of practice covering installation
of ceiling insulation
There are many construction industry codes of practice.
Here are two examples:
Australian Cellulose Insulation
Manufacturers Association (ACIMA)
Industry Code of Practice for the Safe Use
and Installation of Cellulose Insulation
ICANZ Insulation Best Practice Guideline for
Installers (for effective, safe and healthy
installation of Mineral Wool Insulation
Products).
See the Contacts section of this pocket book
for contact details for industry organisations.
12
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SECTION 2

SAFE WORKING METHODS &
PRACTICES
Using safe working methods and
practices is vital to Occupational
Health and Safety (OHS) in your
workplace. To work safely, you
need an understanding of the OHS
requirements and procedures which
cover your work including duty of
care, use of Personal Protective
Equipment (PPE) etc. You also need
to know how to access OHS
information.
SECTION 2.1 OHS REQUIREMENTS
ation?

What is duty of care?
Duty of care requires a person to do everything reasonably
possible to protect themselves and others from harm.

It is the legal responsibility of everyone including:


Employers



Self employed persons



Persons in control of the work site



Construction supervisors



Employees/workers



Designers



Sub-contractors



Inspectors
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What are the duty of care
responsibilities of employees?

9 To cooperate with, or help,
your employer on health and safety matters.
9

To take reasonable care to protect the health
and safety of yourself and others who may be
affected by your actions at work.

9

To conduct a risk assessment of the work area and
implement appropriate actions/mitigation strategies
in accordance with the risk assessment.

This means, for example, keeping your work area safe and
tidy, and telling other workers about potential hazards that
you have noticed (such as the location of electrical cables).

What are the duty of care
responsibilities of employers, those
in control of the work site and self
employed persons?
To ensure that as far as is reasonably possible, the employee
is, while at work, safe from injury and risk to health.
Your employer should provide a safe working environment,
facilities, systems and equipment. This could be, for example,
giving you a hard hat or respirator for personal protection.
Your employer should also provide you with health and
safety information and training including a proforma or
process to enable you to conduct a thorough risk assessment
of the work area.
15

Safe work methods and practices

Using safe work methods and practices will help
to protect you, the people around you, and your client’s
property, free from harm.

When installing ceiling insulation, safe work methods and
practices can mean:















Not taking any unnecessary risks, particularly when
working around electrical cabling
Maintaining vigilance and awareness of potential
hazards (eg electrical wiring, the dust levels,
awareness of asbestos, and stress caused by heat)
Always using Personal Protective Equipment and
clothing that has been given to you
Conducting a risk assessment of the work area
Communicating with others about potential hazards
and job status
Checking that insulation products and your installation
techniques comply with Australian Standards
If you must smoke, doing so only in designated areas
Keeping your work area clean and tidy and proper
disposal (or recycling) of waste
Using tools and equipment that are in safe working
order in the way the manufacturer has instructed
Entering and leaving the work site using designated
routes
Taking care not to damage client property
Never being under the influence of drugs
or alcohol at work, or bringing them
to the workplace
Helping to prevent bullying and harassment
in the workplace.
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What are safe working practices?
Your employer should provide you with
information about safe systems of work. This means
information about the workplace itself (eg special client
requirements, truck access, entry and exit points, location of
any hazards, how to move about safely, emergency exits,
location of first aid equipment, etc).

You will also need to know about:
procedures for handling and disposing of
materials and waste (especially if hazardous)
how to access amenities such as drinking
water and toilets
other systems, methods and procedures
which will help you to work safely (such
as removing asbestos, minimising dust,
using respirators, and using tools that
are non-conductive or have insulated
handles to minimise the risk of electrocution).

Which activities require a licence or
permit?
There are many common construction
activities which require qualifications, licences, tickets,
permits and registrations before they can be undertaken.
These activities are also controlled by approved Codes of
Practice. You should check what special licences or permits
are required for activities related to the installation of ceiling
insulation, noting in particular:

8
8

removal of asbestos

8

scaffolding over 4 metres

work to move, modify or fix electrical cabling
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Tips for keeping the work site safe …
Storage of materials and equipment
These should be stored in a safe and systematic manner
which allows them to be retrieved again
safely. The way materials and equipment
are stored should also be in accordance
with Material Safety Data Sheets (MSDSs)
and legislation where this applies.
You should make sure that stored materials
and equipment cannot fall on a person, or cause injury
through the projection of sharp edges, rough surfaces etc.
Removal of debris and litter
Debris (such as insulation off-cuts) should be continually
removed from the work area to prevent build up. Build up
could affect entry to or exit from the work
area or movement around the ceiling
space. It can also pose a fire hazard, or
other hazards such as tripping.
Litter includes such things as food scraps
and wrappings, waste from packaging, etc. Debris and litter
must be disposed of or recycled in approved containers
(such as garbage bins or skips). You must ensure that disposal
of debris and litter does not create a risk to the environment.
Remember to recycle as much as possible (eg plastic
bags can be recycled).
Housekeeping
Good housekeeping is essential to safety. It
includes day-to-day cleanliness, tidiness and
good order in all parts of your work area,
including keeping tools and equipment
maintained to ensure they are in safe and
efficient working order.
18

Personal Protective Equipment (PPE)
PPE is Personal Protective Equipment. It refers to clothing
and equipment (such as overalls, eye glasses, respirators,
hard hats etc) designed to protect a worker from
occupational hazards.
Dust in the ceiling space has the potential to irritate
the skin and upper respiratory tract. When installing
insulation products, protective clothing including
gloves and a face mask, should be worn.

Why is PPE important?
PPE is important because it can protect your body from
injury by blunt impacts, electrical hazards, heat, chemicals,
and disease or infection (eg use of a respirator can help to
prevent you from inhaling cellulose fibres in dust).
Using PPE is only one part of a complete safety program
that would normally use a range of strategies to maintain a
safe and healthy work environment.
PPE does not reduce the hazard itself, nor does it
guarantee permanent or total protection. It simply offers
a level of protection. You still need to think and act
safely at work to identify and control hazards and risks.
If you are feeling hot, don’t shed items of PPE. They
can reduce the severity of electric shock. Instead,
take frequent breaks and drink plenty of water.

Who supplies PPE?
Your employer must supply you with PPE appropriate to
your job. Your employer must also ensure that the purpose
of each PPE item that you are given is explained to you,
and that you are trained to fit and use it correctly.
19

What are some common examples of
PPE?
Headwear
Hard hats need to be carried at all
times and should be worn whenever
there is any chance of being hit by debris or falling
objects. Also, wide brimmed hats or hats with flaps to
protect against UV radiation should be worn when
required, eg when working on a roof. Note: brimmed
hats can restrict vision when working in a confined space.
Eye protection
Should be fit for the purpose and job and
must be worn where potential damage to
the eyes could occur, or where safety
signage specifies that eye protection
must be worn.
Hearing protection
Ear plugs and muffs are required where
noise is a risk to health and safety. Industrial
noise is a major factor in partial or permanent
hearing loss. The danger can be lessened
through the use of appropriate ear
protection.
Feet protection
Footwear needs to meet Australian
Standards and be appropriate for the
site and weather conditions. Non-slip
footwear should be worn when working
at height. Rubber soled shoes can
reduce the severity of electric shock.
20

Respiratory protection (lung/breathing)
A respirator is a device
designed to protect you
from inhaling harmful dusts,
fibres, fumes, vapours and/or gases.
Remember that you should only use a
respirator which complies with the
relevant Australian Standard.
There are two main categories:





Air-purifying respirators (half or full face mask)
which force contaminated air through a filtering
element. They are generally worn to protect you
from hazardous dust, mites, fibres or vapours. The
mask must fit your face correctly. Sealing is
critical to proper use.
Air-supplied respirators which deliver an
alternate supply of fresh air through gas type
cartridges or scuba equipment. These are
generally required when handling chemicals so
you will need to check the relevant MSDS.
Hand protection - gloves

Prevent your hands from being damaged
by sharp objects in the ceiling space.
Leather gloves can reduce the severity of
electric shock. Gloves can also prevent
hazardous substances from entering your
body through hand contact. You need
to adjust these before using them as they provide a
‘different feel’. Care must be taken that gloves do not get
tangled in machinery or moving objects (such as found with
loosefill equipment). In such cases the gloves themselves
can become a risk to your safety.
21

Body protection - clothing
Overalls or coveralls should be used to
keep contaminants from soiling your
clothes and from being carried from the
workplace. These should completely
cover your arms and legs.
High visibility clothing and vests help you
to be seen by others. You need to wear the correct type of
vest to suit the lighting conditions (day or night or day/night).
Long sleeve shirts and pants help to protect against harsh
weather elements, UV radiation and also chemicals. They
need to fit correctly to help to avoid injury caused by loose
clothing which may get caught in machinery or moving
objects. Jewellery and chains present similar dangers.
Leather gloves can reduce the severity of electric shock.
Height safety PPE
Working at height (such as on a roof) generally
requires you to use some additional PPE for fall
prevention (eg heights above 1.8 metres).
Depending on the job, this can include temporary
anchorage points, static lines, shock absorbing
lanyards and full body harnesses.
Equipment such as harnesses and safety lines must comply
with relevant Standards. Before each use, you should check
your equipment is safe and operational, eg:

9
9
9
9
9
9
9

there are no signs of fraying in stitching and webbing
lanyards and double yolks are not too worn
no chemicals or paint have spilt on the equipment
all fixings are tight and secured
all rings and housing are in good order
safety clips/hooks are not bent, cracked or stress-fractured
the fall arrest section is intact and not disturbed.
Remember that PPE will only assist in preventing
damage. It is important to use it, and use it properly,
but other safety measures must also be followed.
22

Types and purpose of safety information
Where can you get OHS information?
You can get information on health and safety from a range
of places. Your employer, your company‘s OHS committee
and/or OHS representatives are good starting points.

You can find out about health and safety by:


Reading (MSDS, safe work method statements,
company and industry newsletters, policies and
procedures, manufacturer’s instructions for
equipment and tools, hazard reports, job safety
analyses etc)



Listening (OHS meetings, toolbox talks etc)



Asking questions (supervisor, other workers,
OHS representatives, first aid officer,
suppliers, inspectors etc).

You can also talk to people who are not at your work site,
for example people from your state or territory workplace
safety authority or Safe Work Australia, or search the
internet for information.
Tip: When searching the internet (eg using Google), type
the following in the search box:
OHS+construction+[ key words for specific
information you need, eg ‘respirator‘]
Written

See the Contacts section of this pocketbook for
website details for a range of industry,
government and safety organisations that can
assist you.
23

What are the types of OHS documentation?
There are several types of OHS documents
related to your work. They generally do two things: provide
you within information about health and safety, and provide
a way for hazards, incidents, injuries etc to be reported.
Here are some examples:
Risk assessment instrument
This is a critical safety document which will help you to
identify hazards (particularly electrical hazards), to ensure the
work area is safe. It must be conducted on site before any
work is carried out. The purpose of the risk
assessment is to help you to identify hazards,
assess the level of risk (likelihood and severity),
record the details, and decide actions to
control or eliminate the risk.
The instrument will help you, for example, to
identify damaged, defective or obsolete electrical wiring
and other electrical hazards which pose a high risk of
electrocution. Your employer should provide you with the
instrument, or you can download one from the website
www.dewha.gov.au
Construction documentation and plans
These provide important detail about
construction specifications and design.
Safe work method statements (SWMS)
These statements provide agreed information to all staff in a
work group on safe work practices. They are developed only
after a full risk assessment has been completed and after all
reasonable risk control measures have been put into place.
24

Material safety data sheets (MSDS)
MSDS exist for materials that are hazardous. The sheets are
supplied by the manufacturer or product supplier. They identify
how the materials should be handled. They also cover safe
handling, first aid, and storage requirements.
MSDS are provided by Australian manufacturers for
glasswool and rockwool insulation, even though these
products are NOT hazardous. Also, for many insulation
products, health and safety information is given on the label.

Job Safety Analyses (JSAs)
A JSA is a detailed and systematic written record of a
job process. A job approach is analysed or studied to
look at the activity, the hazards involved, and any controls
which will be needed. JSAs also list the people responsible
for conducting activities and the process that needs to be
followed. They are most important for high risk tasks.
Accident, incident and injury reports
and proformas
These are the forms on which you should write
any workplace injuries incidents or accidents.
They need to be processed correctly and given
to the appropriate person (such as your
supervisor or OHS representative). This usually needs to be
done within a specified timeframe which will vary depending
on the type of report, and procedures for reporting.
Reports of dangerous occurrences or
near misses
Dangerous occurrences and near misses do not cause injury,
but may be a big risk to people or property, for example
collapse or failure of a building or structure, electrical short
circuit etc). These must be reported promptly to the correct
authority. You will need to check which proformas need to
be used, who the report should go to, and the timeframe for
reporting. Again, this might vary from workplace to
workplace (company to company).
25

Safety signs and symbols
Australian Standards specify the colour, size and
shape of safety signs. Safety signs are part of the
administrative controls within the hierarchy of
controls. They are important communication tools
and their message must be followed.
What do the colours mean?

There are four types of safety signs:
Regulatory signs: provide
information on legal
obligations in OHS,
eg relating to
standing orders,
legislation or
procedures and
directions.

Hazard signs:
include danger
and warning
signs.

Emergency information signs:
identify directions to find or
move towards exits,
equipment, and first aid
facilities.
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Fire signs: identify
where to find fire
alarms, fire-fighting
equipment and
fire exits.
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SECTION 2.2 COMMON INSTALLATION

HAZARDS
ation?

What is a hazard?
Definition: A hazard is a thing (including an intrinsic
property of a thing) or situation with the potential to
cause injury or harm.

What is a risk?
Definition: A risk is the likelihood of a hazard
causing injury or harm.

How are hazards identified?
Identifying a hazard means recognising
that a hazard exists, or may exist. This means finding all
hazardous activities, situations, tools and equipment,
materials and processes.
Everyone should be involved in hazard identification. It
mostly requires you to be observant and aware, for example:

9
9

Frequently inspecting your workplace

9

Talking to people to find out about hazards, or letting
them know about hazards you have found

9

Conducting a risk assessment of the work area
(particularly to identify electrical hazards)

Checking reports of previous hazards, injuries and
accidents to give you an idea about potential hazards.
Methods for ideifying hazards also include:
Remember, if you see a hazard or dangerous situation,
you must report it so that all workers can be safe.
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Risk management

There are five basic principles of risk management:

Identify hazards
(find or see)
Assess the risks involved
(think about and check)
Consult and report to involve relevant people
(talk and tell)
Control the hazard
(stop or prevent it)
Review to identify change or improvement
(check and reflect)
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What is risk assessment?
You will need to be able to assess risks (or potential risks)
before work starts, as well as each time a hazard is found
and a risk control used. This is part of the risk management
process. It means gathering information so that you can
make a clear and educated decision on what needs to be
done to lower the risk as far as possible.

Risk assessment is based on these three factors:
the ‘likelihood’ that it will do harm (probability)
the ‘severity’ of the harm it could do (consequence)
the ‘number’ of times people could be affected by it
(frequency).

It is important to think about and check:
1.

Whether a hazard is likely to cause harm to a person
or property ...

2.

How severe the harm could be, or what the
consequences would be ...

3.

How often people or property could be
affected by the hazard ...

A risk assessment instrument should be provided by your
employer. Or, you can download a copy from website
www.dewha.gov.au Importantly, a site risk assessment
will help you to locate electrical hazards by identifying
and assessing the type, position and condition of
electrical cabling in the ceiling/roof space.
Once you have done this, you will be able to
make an accurate decision about which controls
(if any) will be needed. This is an important part
of risk management.
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Controlling hazards
Hazard control means limiting the dangers of a hazard. It
involves identifying the best way to reduce a hazard using
the hierarchy of controls.

The hierarchy (order) of control for hazards is:
1.

ELIMINATION • removing the hazard
completely. This could include removal of a
hazardous material or changing work practices
to avoid the potential danger or hazard.

2.

SUBSTITUTION • replacing a hazard with
something which is less hazardous such as
using safer equipment or materials.

3.

ISOLATION • minimising the chance of danger
or harm by preventing access such as:
erecting physical barriers, or putting a time or
distance restriction in place.

4.

ENGINEERING • where hazards can’t be
eliminated, substituted or isolated, a safer
environment can be created by making
equipment and process improvements, for
example using a respirator.

5.

ADMINISTRATION • where the risk still remains,
then administrative measures have to be used
and improved to limit the risk. Examples of
these are structuring water breaks to avoid
heat stress and providing training.

6.

PERSONAL PROTECTIVE EQUIPMENT (PPE) • this is
used on top of other measures where extra
protection is required. Items might include
overalls, gloves and respirators.
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How are the controls used?

Step 1:
Elimination

is always the best option!

The rest follow in order (ie 1 through to 6). If elimination is
not possible, then the hazard needs to be assessed using
the risk assessment process described earlier in this booklet.
This will help you to decide what else needs to be done to
control it.
This process flows down from substitution to using personal
protective equipment. The first control (in order) that is able
to be achieved should be put in place.
More than one control can be used at any one time to
reduce exposure to a hazard. For example, exposure can
be limited, warning signs installed, training and personal
protective clothing provided and used at the same time. It
is important that the highest control in the hierarchy is the
starting point for safety.
A risk assessment should be done every time a
control is used. This is done to make sure that the
control can, and will work, and that the hazard is
eliminated or reduced as far as possible.
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Common installation hazards

Asbestos (dust and fibre)
Asbestos is the biggest killer of workers in Australia. You
should never try to remove asbestos without previous
knowledge or training. Asbestos materials and products can
be found in buildings, workplaces and dwellings built before
1989.

Where can it be found?


Bonded form
Found around eaves, ceilings, wet
areas, floor tiles, pipes, some glues
and mastics.



Friable form
Found around hot water pipes and fire retardant
on structural steel.
Note: Loosely-bound asbestos (‘friable’ asbestos)
fibres may be found in a few older forms of ceiling
insulation. Ceiling insulation containing asbestos
was generally used in commercial buildings prior
to 1989.

While asbestos-cement building products can be
maintained, removed or disposed of safely, as long as
certain precautions are taken, in the case of materials that
contain loosely-bound asbestos such as may be found in
older forms of ceiling insulation, a licensed asbestos
removalist should always be consulted.
Always report the presence (or suspected presence) of
asbestos to your supervisor for further action.
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Other hazardous substances
and dangerous goods

These may include:


Synthetic Mineral Fibres (SMFs) (fibres made from
fibreglass, glassrock or other materials used for
insulation or reinforcement of cement and plaster
building materials). Note: This excludes FBS-1
Glasswool or Rockwool as manufactured by
Australian members of ICANZ.



Cement dust



Chemicals and solvents (eg cleaning agents, glues,
varnish and paint)



Custom wood and wood dust

Exposure to Synthetic Mineral Fibres (SMFs) can
in the short term result in skin and eye irritation,
and upper respiratory tract irritation. Longer
term exposure has been associated with a
slightly increased risk of serious illness for
exposed workers in early SMF industries.
It can take a long time after you have been exposed to
hazardous substances before they affect your health. It is
important to use PPE (such as a face mask/respirator, eye
protection and gloves). It is also important to follow correct
procedures when handling and disposing of hazardous
substances and dangerous goods.
Since 2001, all insulation products manufactured in
Australia have been based on mineral wool fibre
which is biosoluble FBS-1 Glasswool or Rockwool regarded as non-hazardous [NOHSC:1008] and
non-dangerous goods [Australian Code for the
Transport of Dangerous Goods by Road and Rail].
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Electrical
Electrical hazards are a serious concern,
posing a high risk of injury and death for installers
of ceiling insulation. This is because there is a large
amount of electrical wiring in the ceiling, and the types,
position and condition of wiring can vary from building to
building (eg wiring could be damaged by vermin such as rats
and mice). There will also be a range of electrical equipment
such as downlights and exhaust fans which pose many risks.

WARNINGS

!

You are at risk of electrocution if you do not conduct a
proper risk assessment to identify and assess the types,
position, and condition of electrical wiring (eg where
cabling is damaged from vermin, or potentially subject
to degradation from certain types of thermal insulation).

!

When placing insulation,
only use tools that are
non-conductive or have
insulated handles to
minimise the risk of
electrocution.

!

Wear proper PPE (such as
leather gloves and rubber
soles etc) as these items
can help to reduce the
severity of electric shock.

!

Before starting any work,
turn off or isolate power to the building at the main
switchboard.

!

The practice of stapling insulation products is no longer
allowed as it poses a high risk of electrocution to the
installer.

!

Under no circumstances must fixing devices in proximity
to electrical wiring be of metal or other conductive
material.

!

If in doubt, contact a licensed electrical contractor.
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Identifying types of electrical wiring, and
electrical hazards
This section includes information
and pictures about the types and
condition of electrical wiring
found in ceilings to help you to be
able to identify electrical hazards.
Remember that if you have any
doubts at all, seek advice.

Disconnected wiring

Wiring crossing joist or catwalks

Important note: Older types of
electrical wiring and installations
represent risks in themselves. Damage
does not need to be evident for the
wiring to be classified as a risk.

Lead sheathed cables
These types of cables were installed up until the late 1940s or
early 1950s. They had poor quality insulation around each
conductor core, and then covered in a lead casing.
Problems arose when the insulation of the inner core broke
down and made contact with the outer sheath. The lead
sheath then had the potential to become live when the
earth continuity of the sheath was lost.
If these cables are found in a ceiling space, no work should
proceed until the area has been assessed as electrically safe
by a licensed electrical contractor.
Tough rubber sheathed (TRS) cables
These cables were installed until the mid to late 1950s. They
had a short safe service life and where installed in ceiling
spaces, deteriorated even more quickly due to the high
ambient temperatures under roofs. However, such cables
may still be encountered in older buildings. Such cables may
appear sound on visual inspection, but the insulation can
crumble on contact leaving exposed live parts.
If TRS cables are found in a ceiling space, no work should
proceed until the area has been assessed as electrically safe
by a licensed electrical contractor.
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Open wiring
(single insulated rubber or PVC)
These single insulated cables were installed until the mid to
late 1950s. They had a short safe service life and were
installed in ceiling spaces on insulated cleats (like an
antenna system). This type of wiring system deteriorated
even more quickly due to the high ambient temperatures
under roofs.
Such cables and wiring systems will still be encountered in
older buildings (or parts of older buildings). They are
considered unsafe and obsolete. Entry to the roof space,
therefore, must not be attempted and no work is to
proceed as the wiring will need to be replaced/upgraded
by a licensed electrical contractor.

Split steel conduit
These were used up until the
late 1940s. The wiring within
such conduit is usually of
vulcanised India rubber (VIR)
insulated cables. The split
steel conduit system relied on
remaining effectively
earthed through the
Split steel conduit
continuity of the grub screw
secured joints in the system. These joints often fail
electrically with age. With the passage of time, therefore,
earthing cannot be guaranteed and with the deterioration
of the insulation of the wiring, sections of conduit can
become energised at 240 volts.
The same VIR cable was sometimes installed in a wooden
(pine) duct, often referred to as “cap and casing”. If split
steel conduit (or cables in pine ducted wiring systems) are
found in a ceiling space, no work should proceed until the
area has been assessed as electrically safe by a licensed
electrical contractor.
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Thermoplastic insulated and
sheathed (TPS) cables

These cables are almost the
universal type of electrical
cable used in houses today.
They have been in use since
the late 1950s. Older TPS
cables may have a black outer
sheath while more modern
Thermoplastic sheathed wiring
cables have generally grey or
white sheaths. Orange sheathed TPS cables are generally
more common in industrial installations.
Older TPS cables may have deteriorated to the stage of
requiring replacement, although many 50 year old TPS
cables remain safe and serviceable. The failure mode of
TPS cables is generally from embrittlement and cracking.
White sheathed TPS cables are often more prone to early
failure from embrittlement, particularly if exposed to ultra
violet radiation.
If the following are found, no work should proceed until
the area has been assessed as electrically safe by a
licensed electrical contractor:

8
8
8

cracked or split sheaths of TPS cables
exposed inner cores of TPS cables (usually red, black,
white or green)
exposed copper wire is visible at terminations,
electrical accessories or equipment

Damaged cable sheaths
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Thermoplastic sheathed

Unenclosed joints
When TPS cabling was introduced in the late 1970s, some of
the wiring joints were not suitably enclosed. These joints
were installed in the roof space using exposed connectors.
In some instances, insulation tape was applied.
Unenclosed joints (whether enclosed with insulation tape or
not), are considered unsafe. Entry to the roof space,
therefore, must not be attempted and no work is to
proceed. A licensed electrical contractor must enclose the
joints.

Unenclosed/exposed connections

Corrosive effects of thermal insulation
Thermoplastic insulated and sheathed cables can suffer
degradation of their electrical insulation if it comes into
contact with polyurethane or polystyrene types of thermal
insulation.
If polyurethane or polystyrene insulation is to be installed
where it will be in contact with the electrical insulation or
sheath of an electrical cable, work must not proceed until
the cables have been provided with a protective cover,
sleeving or barrier, or other precautions put into place by a
licensed electrical contractor.
Vermin damaged wiring
Vermin damage to electrical cables
in ceiling spaces can result in live bare
conductors being exposed. Wiring should be checked for
such damage.
If wiring is identified that shows signs of vermin damage, no
work should proceed until the area has been assessed as
electrically safe by a licensed electrical contractor.
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Derating of electrical cables and
wiring systems
The addition of thermal insulation around or beside a
cable can reduce its current carrying capacity because
thermal insulation prevents dissipation of the natural heat
rise of cables carrying electrical current. As cable
operating temperatures rise, their ability to carry electrical
current is significantly reduced. This phenomenon is called
‘cable derating’. Cables carrying current in excess of
their derated capacity can fail catastrophically.
Insulation must not be fitted so as to totally enclose a
cable. Insulation must not be arranged where total
enclosure may result from a cable sinking into loosefill. The
following arrangements are satisfactory:

9 placing insulation over a cable lying on the surface
of a ceiling sheet

9 placing insulation beside a cable fixed to a
structural member such as a joist

9 a cable lying on the top of batt type ceiling
insulation.

Cables subject to damage from
insulation fixing methods
Lead sheathed cables, TRS cables and thermoplastic
sheathed (TPS) cables are not designed to withstand
mechanical damage such as would be occasioned from
thermal insulation fixing nails, pins or cleats.
Under no circumstances must fixing devices in ceiling
spaces, or in proximity to electrical wiring, be of metal or
other conductive material. Control measures that ensure
that a fixing device cannot be at risk of puncturing or
otherwise damaging a cable must be used. Control
measures should also ensure that cables are not trodden
on, punctured, abraded, cut, crushed or placed under
tension.
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Recessed luminaires/downlights
Recessed luminaires (or downlights) are common in houses
today. There are detailed requirements in AS/NZS 3000:2007
(wiring rules) for the precautions that must be in place to
ensure that the installation arrangements for these, and
their auxiliary equipment, ensure that the risk of fire is
prevented.
Thermal insulation on or near recessed luminaires
causes excessive temperature rise and has been
the cause of numerous fires.
If a ceiling has a recessed luminaire, one of the following
precautions derived from AS/NZS 3000:2007 Wiring Rules
must be used before thermal insulation is installed:

9 it must be verified that the luminaire has been

specifically designed and certified by the
manufacturer to permit contact with combustible
materials or enclosure or covering by thermal insulation,
or

9 the luminaire must be installed within a suitable
fireproof enclosure, or

9 there must be provision of required clearances from
combustible and thermal insulation material as
specified by the manufacturer of the luminaire, or

9 there must be provision of the default clearances from

combustible and thermal insulation material as
specified by figure 4.7 of AS/NZS 3000:2007 Wiring Rules.

See page 97 for additional installation information about
recessed luminaires and downlights.
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Other electrical appliances
Electrical appliances other than recessed luminaires in ceiling
spaces may include air conditioning equipment, exhaust fans,
combination bathroom fan/light/heaters and luminaires
installed specifically to illuminate the attic/roof space.
You must ensure that installation of thermal insulation does not
impede the safe operation of the equipment. The equipment
manufacturer’s installation instructions/advice in this regard
must not be contravened. Statutory clearances between the
equipment and thermal insulation must be maintained in
accordance with relevant Standards including
AS/NZS 3000:2007 Wiring Rules.
Some equipment such as bathroom combination
fan/light/heater units must not have a cover
placed over them as this will create an
immediate fire hazard.
Other electrical equipment
Additional risks relate to using any electrical tools or
equipment in the installation process, for example power
drills and vacuum cleaners. You must report all electric
shocks and short circuits. Australian Standards and OHS
legislation demand regular inspections of electrical
equipment
All electrical equipment must be tested
and tagged. Extension leads and
portable tools should be checked for
defects and correct tags. In work areas, all
electrical leads should be suspended off
the ground.
If you suspect the wiring in the ceiling does not conform to
AS/NZS 3000-2007, or the building was constructed
prior to 1989, you should seek advice from a licensed
electrical contractor or electrical inspecting authority
to determine whether the cables are suitable for
surrounding in thermal insulation.
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Tools and machinery

Tools used in the installation of insulation (eg knives, cutters
etc) pose hazards, particularly when used in confined spaces
and around electrical equipment and cabling.
Other equipment such as machinery used to pump loosefill
products pose risks. You will need to keep your clothing and
hands well clear, and ensure that protective guards are in
place.

Plant and equipment
Use only tools and equipment that are
safe to use. Make sure the equipment
you use has been correctly serviced
and checked. Also, keep tools in good
repair and check to make sure they
are fit for use.
Knife blades must be covered when not in use
and be able to be locked in place when in
use.
Treat tools with respect. Always unplug
equipment when changing blades or fittings.
NEVER place insulation using tools that can conduct
electricity, ie metal sticks or poles. Always use tools that are
non-conductive or have insulated handles to minimise the
risk of electrocution.
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Confined spaces

A confined space is a space of any
size which:





is not intended as a regular workplace





is at atmospheric pressure

has restricted means for entry and exit
may have an atmosphere that is contaminated or
lacking in oxygen

has a permit system for access
has special requirements such as a permit for
work, provisions for rescue and first aid,
communication and people acting as spotters.

Confined spaces are covered by an
Australian Standard which needs to
be complied with. This requires
special, separate training. Examples
of confined spaces are some roof
spaces, pits, tanks, ducts, pipes,
pressure vessels etc.
Many roof spaces pose potential hazards as they are
cramped, dark and dusty, and unsafe to move around in
except on structural members. You will need adequate
lighting, breathing masks, gloves, goggles, kneeling boards
and non-conductive tools to help you to place insulation
products.
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Heat stress
Some tasks may expose you to hot or cold
working environments. Work outdoors may
expose you to the sun’s radiation, or to wind chill and the
potential for heat-related illness.
Workers in cold areas may be exposed to thermal hazards on
the job. It is important that you know the difference between
a situation which threatens health and safety, and a feeling
of discomfort.
Terms like hypothermia and heat stroke refer to
serious medical conditions.
Hypothermia is where a person gets an abnormally low body
temperature as a result of exposure to cold environments. It
is a serious condition which can lead to death.
Heat stroke is an uncommon and more severe form of heat
illness, which is a medical emergency. It occurs when the
body can no longer control the body temperature and it rises
to temperatures where mental function is seriously impaired.
Heat exhaustion is related to lack of fluids, or a rapid loss of
body fluids.
Heat stress is more serious, and can
lead to death. It is more likely to occur
in conditions of high humidity.
Roof spaces can become very hot,
particularly in warm weather. This has the
potential to cause heat stress especially if you
need to wear heavy PPE. Do not discard PPE.
Get relief from the heat by taking breaks and
drinking plenty of water to avoid dehydration.
Learn to recognise the signs of heat stress.
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Working at heights
(including scaffolding)
Falls from heights are one
of the most common
forms of serious injury or
death in the construction
industry. When working at
heights (usually over 1.8 metres),
appropriate protection must be
given to you, and used (regardless of the
height at which you are working.
Where installation requires work at height, or there is a risk of
falling (eg when placing insulation in roofs, working near
unprotected open edges or openings in roofs, walls etc), you
must always use protection, work safely and comply with
Standards.
You can’t always be sure that a roof is in sound condition,
particularly if it is old, or made from cement or fibreglass
sheeting. Think about safe use of ladders, use of safety barriers
and additional PPE (harnesses etc – see page 22). Don’t
forget that weather conditions such as rain and high wind
pose additional risks when working at height.
You must make sure that:


passage-ways, corridors and stairs are clear of obstruction



people below are protected from falling objects



ladders are used correctly (eg set up at 1:4 base to height
ratio, used only to 3 rungs from the top, placed on a solid level
surface for support, safe carrying of tools, ascending and
descending with both hands etc)



scaffolds or mobile work platforms are used if work is of an
extended nature



edge protection is used if a person is likely to fall more than
2 metres, or there is a risk (eg guard rails, barricades etc)



a safety harness, safety net or other system is used if edge
protection can’t be used



all scaffolding, temporary structures, planks, decking, tools
and equipment etc are secured to stop them from falling



you wear non-slip footwear.
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Remember that scaffolding above 4 metres
needs to be erected by a licensed scaffolder.
Also, when working above 2 metres,
kick boards and hand railings are
required as are barricades and warning
signs. If extra height is needed, you will
need to have the platform re-adjusted. You
must not use railings or boards to gain extra
height.

Falling objects
You must take care to ensure that
objects do not fall onto or hit people
doing construction work and people
in adjoining areas. Adjoining areas
could include a private driveway,
public footpath, or the yard of a
nearby dwelling.
Falling objects include anything that can fall or be sent out
sideways or upwards, eg tools falling off a roof.

It is important that:


there are exclusion zones around scaffolding and
adjoining areas to stop unauthorised people from
accessing the area



perimeter containment screening, scaffold fans,
hoardings or gantries are used to contain falling
objects



scaffolding is erected and dismantled during quiet
times in built-up areas



materials are never dropped from
a scaffold – mechanical hoists
should be used to move materials



signs are used to warn people of hazards.
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KEEP OUT FALLING
OBJECTS

SECTION 2.3 EMERGENCY

RESPONSE & EVACUATION

slation?

What is an incident?
Definition: An incident is an accident resulting in
personal injury or damage to property, or a near miss
or dangerous occurrence which does not cause injury,
but may pose a risk to persons or property.

Definitions of near misses and
dangerous occurrences vary between
states and territories, but can include:



damage to any plant, machinery or
equipment that is likely to endanger the health
or safety of people in the workplace



damage or collapse of the load bearing
member or control device of a crane, hoist,
conveyor, lift, plant or scaffolding



collapse or failure of excavations and related
shoring



collapse or partial collapse of a building or
structure



an uncontrolled fire, explosion or escape of
gas, steam or dangerous substances



any other occurrence involving imminent risk
of fire, explosion or escape of hazardous
substances; risk of death or serious personal
injury to any person; or risk of substantial
damage to property.
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What is an emergency?

Definition: An emergency is a sudden
unforeseen crisis (usually involving danger) that
requires immediate action. An emergency
presents (or may present) a risk of serious injury
or death to people on the work site.

Emergencies on a construction
worksite can result from:



electric shock



a chemical spill



structural collapse



injury to personnel



fire



toxic and/or flammable
vapours emission



vehicle and mobile plant
accidents.
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General emergency
response procedures

What is the basic response?
You should know the emergency response procedures for
your work site before an emergency happens. This
information will be in documents such as the emergency
plan, and procedures for evacuation, incident notification
etc. Check with your supervisor if you are not sure. Basically,
in an emergency situation:

Keep calm
Raise alarm
Obtain help
You must stay within your capabilities and authority. This
means, don’t do anything you are not authorised to do, or
are not capable of doing. Also, do not move people who
are injured unless they will be in further danger if you do not
move them.
What should you do if there is an electric shock?
Isolate/turn off the power source immediately
(ie at the switchboard).
What should you do if there is a fire?
As with any other emergency, follow emergency
procedures and plans. Try to limit the danger to
yourself and others by quick action. If quick
containment is an option, take swift and
appropriate action to do so.
The need for evacuation should be decided quickly
given limited exit opportunities when working in
ceilings. Any action to extinguish a fire may increase
smoke levels and reduce oxygen and visibility.
50

What other procedures should you know?
Your organisation should have an emergency
plan including procedures which will need to
be followed in the event of an emergency.
You should know who to contact in an
emergency and how to follow the plan.
Emergency plans:
Help to prevent:

Help in:

8
8

panic

8

breakdown of normal paths
of authority and
communication.

9
9
9

poor judgement under
pressure

making quick decisions
effective evacuation
keeping people safe.

Should:

Provide procedures:

9

outline quick responses that
can be used to eliminate or
control danger and
damage

9

for reporting a fire or other
emergency

9

9

for emergency evacuation
(including exit routes)

provide simple, effective
and generally accepted
information on evacuation
procedures and safe
assembly points

9

9

to be followed by people who
need to remain to operate
critical equipment or conduct
vital procedures before they
evacuate

provide a fail-safe
communication system.

9

to account for all employees
after evacuation

9

to be followed by employees
performing rescue or medical
duties.

Emergency
Plans:

also provide the names or job titles of every
employee who may be contacted by workers
who need more information about the Plan, or
an explanation of their duties in an emergency.
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How are emergency authorities notified?
Notification of emergency authorities will depend on
the type of incident or emergency, as well as other
factors such as your access to communications.
In an emergency it may fall to you to
ring or contact the required emergency
services. You will need to quickly decide
who needs to know: Fire Brigade, or
Ambulance, or onsite emergency
personnel such as your supervisor or first aid
officer. If you don’t know the contact numbers, find out
where you can get them now.
If you need to contact emergency services, you will
be asked to pass on the following information quickly
and clearly:




the type of emergency (what has happened)
the location (where the emergency is - this will
include the street address, organisation name etc)



what action has been taken by persons at the
scene (what is being done)



if there are any injuries to persons (including
information on the type and nature of the injuries if
known)



whether relevant emergency services have been
contacted




your name (who is calling)
how they can make further contact with you if
needed.
Remember not to hang up without receiving
instructions on how to proceed and getting advice on
the next steps to take!
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Why reporting is important
Reporting hazards, incidents and injuries is vital so
that a healthy and safe workplace can be
maintained. Reporting can prevent repeated or new
hazards, incidents and injuries. It can lead to improvements
in health and safety for all workers.
All incidents, regardless of whether there is an injury or not,
must be reported to the relevant person in your
organisation or workplace (eg supervisor, OHS
representative etc). This includes near misses and
dangerous occurrences where there is no injury.
In some cases there are legal requirements to
report OHS issues to people or authorities outside
of your organisation, eg where:


there is a death or serious injury



there is a significant accident with potential
for further danger



there is a dangerous occurrence or near miss



there are acute symptoms after exposure to a
hazard



inpatient treatment or hospitalisation of a
person is required.

In these cases, a report must be made to the
correct authority (eg your state or territory workers
compensation body). Your supervisor can provide
you with information if needed.
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How are hazards, incidents
and injuries reported?
Any hazard, incident or injury must be
reported promptly to the OHS representative
or safety personnel for your work site or
organisation.
You may also need to use a reporting form
or ‘proforma’ to do this. This is especially the
case if the report relates to something that needs to be
reported to people outside of your organisation. Your
supervisor or an OHS representative can assist you with
the necessary proforma. These will usually vary
depending on your organisation.
Your employer must forward all hazard,
incident and injury reports relating to legal
OHS requirements, as well as keeping records
within the organisation.
Serious injuries and incidents have to be
reported immediately. This is sometimes done
verbally immediately, with a written report
provided within the specified time-frame
(usually 24 hours). Less serious injuries and
incidents have different timeframes for
reporting.
You will need to check the procedures which are
relevant to your organisation.
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SECTION 3

INSULATION MATERIALS,
EQUIPMENT & PROCEDURES
Insulation is a barrier to heat or
cold. This thermal barrier can
be created using any material
which limits the upward or
downward flow of heat or cold.
Insulation can also provide an
acoustic absorption for sound
and noise.
To be an effective installer, you
will need to know about the
benefits of insulation, and how to select the best products for
the job based on climate zones and an understanding of
Material R-values (Rm) and Total R-values (Rt) varies by
insulation material chosen and its application.
Visit the Energy Efficient Homes Package
(www.environment.gov.au/energyefficiency) to find
information about becomign a registered installer. The site
includes fact sheets, information about quoting and invoicing,
calculating R-values within program guidelines etc).
The Your Home website (www.yourhome.gov.au)
is a joint government/industry project which
contains quality and detailed technical materials
and tools to help you to select and install insulation materials. The
information contained within Your Home will complement this
section of the pocketbook.
Follow the links for Technical Manual, and Passive Design to access
the following technical guidance:



4.7 Insulation (information on types of materials, R-values,
climate zones etc)



4.8 Insulation installation (installation tips and information
about health and safety, installation procedures etc)
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SECTION 3.1 BENEFITS OF INSULATION
For most homes, insulation is the simplest, most effective and
cheapest way to make a house more energy efficient,
keeping it cooler in summer and warmer in winter.
The benefits of insulation include additional comfort and
savings of up to 40% on heating and cooling bills. Insulation
can also reduce condensation on walls and ceilings, leading
to improved health outcomes.
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Where is insulation needed?
There are now a range of insulation products available for
home insulation. These are designed to be used where
insulation is needed the most:

 ceilings
 walls

 floors
 roofs.

Homes lose heat in winter, and gain heat in summer. Heat
will always move from a hot place or region to a colder
place or region. And the greater the temperature,
difference, the faster the rate of heat transfer!

Selecting insulation products
Heat transfer is an important concept in selecting products.
There are three ways heat is transferred:
Conduction

Convection

Radiation

> Heat energy excites molecules in materials.
Heat energy moves from hot to cold.

> Warm air rises, then cools and falls. Heat

energy can be transferred from surface to
surface this way.

> When heat rays come into contact with
surfaces, thus heating them.
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What do you need to consider?

When selecting insulation, you need to make sure that the
material is:

9 the recommended R-values required for the area
(material and/or total R-value)

[note: BCA climate zone maps show you the climate zone
for your area, while the Energy Efficient Homes Package
Guidelines specify the relevant R-value by climate zones.
See page 81 for more information]

9 right for the intended installation (ie climate zone,
area of the building, client needs etc)

9 covered by Australian Standards or approved by
other recognised testing authorities

9 sufficient to meet local building authority
requirements

9 the insulation specified in the house energy rating.
R-value:

Refers to the thickness of the insulation,
and its ability to insulate.

For example, insulation material with an Rm value of 3.5 will
be better at keeping heat in, than material with an Rm value
of 1.5.
All materials offer a resistance to heat transfer which means
they slow down the speed of heat moving through them.
Good insulators have a high resistance to heat flow (ie heat
flows at a slow rate through a good insulator).
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Comparing insulation products

To make a meaningful comparison of insulation products,
you should consider:

Thermal
performance

> This is the main function of any thermal

insulation. It needs to be of sufficient quality
to ensure its durability and continued
performance over a period of time.

> This is ultimately up to your client, but you

Cost

should be mindful of the costs of different
products when making recommendations.

Safety
(fire and
smoke)

> Insulation products vary in terms of their fire
performance and the toxicity of smoke.
You need to read labels and compare
performance standards in these areas
against BCA requirements.

Choosing the correct insulation depends on a range of
factors – not just thermal performance. For example, think
about condensation control, moisture absorption,
combustibility and acoustic performance.
Remember that often more than one type of insulation
product is needed for the job.
Also, it is important to check that all materials meet
Australian Standards and are installed by a reputable
contractor.
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Types of insulation
There are two major types of insulation:

 Bulk insulation (batts and blankets, loosefill and
boards)

 Reflective insulation (reflective foil laminates (RFLs)).
The type of insulation needed really depends on the job and
the climate. The greater the temperature difference
between inside and outside, the more bulk or reflective
insulation is needed.
Bulk insulation
Includes glasswool, rockwool, cellulose fibre
and sheepswool products. This type of insulation
has a high resistance to the flow of heat by
conduction; it acts like a blanket thrown over a house.
It is useful when the temperature outside the house is
different from the temperature inside (so, in heated or
airconditioned houses, to keep the heat in or out, depending
on the need).

Reflective insulation
Has a reflective material such as aluminium foil, laminated to
a base such as reinforced building paper. It is called
reflective foil laminate (RFL) and it must be installed next to
an air space to be effective. It resists the flow of heat by
radiation. The greater the temperature between the inside
and outside, the more foil layers separated by still air spaces
would be needed to achieve the required total R-value.
Installed in the roof, it will keep a house cooler in summer. It is
essential in warm, sunny climates. This type of insulation often
complements (works well with) bulk insulation.
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Bulk insulation products
Source: Sustainable Energy Authority (Victoria) Fact Sheet on Insulation
Types (accessed at www.sustainability.vic.gov.au)

Bulk insulation contains millions of tiny pockets of still air
trapped within the material. This air provides the material’s
insulating effect so it is important not to compress bulk
insulation. Bulk insulation is available as batts, blankets and
boards, or as loosefill which is pumped, blown or placed by
hand into an area.
Loosefill insulation consists of shredded or granulated
material supplied in a loose form. It must be correctly
installed at even depth and density to provide adequate
insulation cover. Barriers should be installed to prevent
insulation falling down through exhaust fans, wall cavities,
ceiling vents and light fittings.
Loosefill material may settle over time, reducing its
effectiveness. This may require you to quote a ‘settled
Rm value’ which is the final R-value achieved after any
settling has occurred. This type of insulation is more suited to
flat or shallowly-sloping ceilings of less than 25° pitch. With
the exception of some rockwool products, loosefill is only
suitable for insulating ceilings.

Natural wool

Polyester

Glasswool

Rockwool
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Loosefill

Batts
Batts and
and blankets
blankets
There are four main types of batts and blankets: glasswool,
rockwool, natural wool and polyester.
Glasswool

•

Made from melted glass spun
into a flexible mat of fine fibres
(fine fibrils bound together into
coarse fibre elements)

•
•
•

Easy to cut and install

•
•

Should not be compressed or moistened

•

Blankets are manufactured in rolls for specific types of
installations, eg under roofing in a cathedral or raked ceiling
or under a flat roof

•

Blankets are thinner and denser than batts, and are
available with reflective foil attached to one side

Is non-combustible
Commonly sold in ‘do-it-yourself’
packs with R-values clearly labelled
All ends and edges should be butted together firmly during
installation

Rockwool

•

Made from volcanic rock melted at high
temperatures and spun into a mat of
fine fibres (fine fibrils bound together into
coarse fibre elements)

•

Denser than glasswool, so R-value per
unit thickness is higher

•
•
•

Better sound absorption qualities than lightweight glasswool
Generally more expensive than glasswool
Other characteristics are similar to glasswool
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Natural wool

•

Made from sheep’s wool
formed into batts or blankets

•

Should only be manufactured
from new, scoured wool
treated with a vermin and
rotproofing agent during the
scouring process

•

Moth-proofing of wool is vital - check with the manufacturer
for test results to guarantee this (test results should not be
more than four months old)

•

Most batts and blankets are made of a woolpolyester blend
to reduce settling and compression

•

Naturally flame-resistant, however, the addition of synthetic
fibres increases flammability - check with supplier for fire
resistance testing results

•

As different types of wool can provide different R-values for
the same thickness, check with the supplier for R-value tests
and certifications

•

Is an organic product and as such is combustible (ie it does
not pass the AS1530.1 combustibility test)

Polyester

•

Made from polyester fibres (including recycled polyethylene
terephthalate (PET) bottles) which have been spun into a
flexible mat

•
•

Non-allergenic
Will melt if exposed to
a direct flame at high
temperature
(does not pass the AS1530.1 combustibility test)
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Loosefill
Batts and blankets
There are three main types of
loosefill insulation:
cellulose fibre, natural wool, and
granulated rockwool.
The most obvious difference between loosefills and other
types of insulation is their form. They are either produced as,
or broken down into shreds, granules, or nodules. These small
particles form fluffy materials that conform to the spaces in
which they are installed.
Loosefills are most commonly sold in bags and are blown into
building cavities using special equipment. Loosefill insulation
is considered ‘environmentally positive’ because recycled
waste materials are used in their production.
Loosefill insulations are well suited for places where it is
difficult to install other types of insulation, such as irregularly
shaped areas, around obstructions (such as plumbing stacks),
and in hard-to-reach places.
The ceiling loading with loosefill may exceed the
plasterboard manufacturer’s recommended loading
of between 2kg/m2 and 2.5kg/m2 loading. Care is
needed to NOT overload ceiling linings.
Cellulose fibre

•
•

Made from waste paper pulverised into a fine fluff

•

Cheaper to purchase and install than other types of bulk
insulation

•

Fixed fire resistant barriers are required around ceiling
penetrations, downlights, flues etc

Is treated with fire retardant chemicals to reduce
flammability and reduce rodent infestation
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Natural wool

•
•

Natural sheep’s wool off-cuts

•

Cheaper grades of wool are commonly used and can
include small leather fragments – this can affect thermal
and fire performance

•

Should be treated with a vermin and rotproofing agent
during the scouring process

•

Moth-proofing of wool is vital - check with the manufacturer
for test results to guarantee this (test results should not be
more than four months old)

•

Other characteristics are similar to natural wool batts and
blankets

Should consist of pure, new, scoured wool only - should not
contain any synthetic fibres, or dyed or recycled materials or
other animal hair

Granulated rockwool

•
•

A loosefill form of rockwool

•

Minor settling (<10%) – will settle less
than cellulose

•

Non-combustible, however fire
rated barriers are required
around hot surfaces such as
downlights

If treated with a water-repellent agent, can sometimes be
used to fill cavity brick and brick veneer walls (need to
check with the supplier for suitability)
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Boards
There are three types of insulation boards:

 extruded polystyrene
 foil-faced expanded polystyrene
 rigid glasswool.
Extruded polystyrene

•
•
•

Rigid, waterproof boards of closed cell polystyrene

•
•

Very high R-value per unit thickness

•

Some products available with reflective foil facing

High compressive strength
Contain flame-retardants, however, installation is only
recommended between non-combustible surfaces
(eg plasterboard, reflective foil or brickwork)
Can be more expensive than other types of bulk
insulation

Foil-faced expanded polystyrene

•

Rigid boards of polystyrene beads with reflective foil
attached to both sides

•

Should be installed with foil facing still air spaces of at
least 25mm width to maximise Rt-value on both sides

•

Contain flame-retardants, however, installation is only
recommended between non-combustible surfaces
(eg plasterboard, reflective foil or brickwork)

•

Expanded polystyrene has lower R-value per unit
thickness than extruded polystyrene

•

Also available as boards without foil facing - these have
similar properties to extruded polystyrene, but have lower
compressive strength and are not water resistant
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Rigid glasswool

•

Glasswool has the highest non-combustible fire rating. It is
ideal for use where excellent fire performance is required

•

Thermal performance between Extruded Polystyrene and
Expanded Polystyrene per unit thickness (13mm R0.4, 25mm
R0.8, 38mm R1.2, 50mm R1.5, 75mm R2.3, 100mm R3.0)

•

Reflective foil attached to one or both sides to provide a
water barrier, vapour barrier and additional thermal
properties

•

Should be installed with foil facing still air spaces of at least
25mm width to maximise R-value

•

It is competitively priced compared to Expanded
Polystyrene Boards

Some electrical cabling is insulated or sheathed by
a material which can suffer degradation if it comes
into contact with polyurethane or polystyrene types
of thermal insulation (see page 39 for more details).
If these insulation products are to be installed near
electrical wiring, do not proceed. You must contact
a licensed electrical contractor.
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Reflective insulation products
Source: Sustainable Energy Authority (Victoria) Fact Sheet on Insulation
Types (accessed at www.sustainability.vic.gov.au)

Reflective insulation is made of thin sheets
of highly reflective aluminium foil laminate,
which reflects heat from its polished
surfaces while absorbing and emitting
only a small amount. It must work in
conjunction with a still air layer for
maximum effectiveness.
Reflective foil R-values are influenced by
the characteristics of adjacent air spaces,
such as their orientation, thickness and
temperature differences. Unlike bulk
insulation, foil insulation products in
general do not have a material R value.
They require a reflective still air space. To compare the
thermal performance of a bulk and a foil insulation product,
you need to calculate the total R-value of both the particular
bulk and reflective foil products in any given application.
Adequate performance can be achieved by combining
reflective insulation with bulk insulation and/or using specialist
foil products, provided they are carefully installed. Any gaps
or tears will significantly reduce performance, as will dust
buildup, condensation or oxidation on the foil’s surface.
Generally, the following applies for reflective insulation:






foil laminated to paper with glass fibre reinforcement
supplied in rolls
typically used as roof sarking and wall insulation
double-sided foil is more effective than singlesided,
provided that both sides face a still air space - it is also
more water resistant

 double-sided foil is typically produced with an

anti-glare coating - this reduces the insulation’s
effectiveness by around 10%.
69

Reflective foil laminate
There are three main types of reflective foil laminate
products: multi-cell reflective foil, expandable concertinastyle foil, and foil bonded to bulk insulation.
Multi-cell reflective foil

•

Two, three or four layers of laminated foil separated by
partitioning to provide a one, two or three-layered cell
structure

•

Can be installed over ceiling joists and between or across
wall studs, depending on the product

•

Must be butted firmly together to prevent any air movement
through gaps - failure to do so will reduce the Rt-value
significantly

•

Rt-value depends on the number of cells and the presence
of still air layers between the batts and other materials
Expandable concertina-style foil

•

Double-sided reflective foil formed into an expandable
concertina

•
•
•

Used mainly under timber floors and between wall studs
Adjustable width to suit varying gaps
Should be installed with an adjacent sealed air space and
be well sealed against the building frame
Foil bonded to bulk insulation

•

Reflective foil bonded to batts,
blankets or polystyrene boards

•

Increases insulation benefits if
installed with the foil facing a still air space

•

Blankets are a common method of insulating cathedral
ceilings and under flat roofs

•

Essential to providing high levels of condensation control
beneath metal roofs and to providing a reduction in noise
transmission through the roof (eg rain noise)
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How much
insulation is
needed?

SECTION 3.2 LEVELS OF

INSULATION

The BCA has established
Deemed to Satisfy clauses
which specify the total R-value
and installation requirements for insulation across all climate
zones in Australia.
Insulation must be installed to the Rt-values required in the
BCA. These Rt-values vary depending on the climate zone.
Also, for insulation installations under the Energy Efficient
Homes Package, the R-value requirements differ from those
required under the BCA for most zones (see page 81 for more
information).
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BCA climate zones

The BCA divides Australia into 8 climate zones as shown
below. The higher the zone, the greater the level of
insulation required.

ZONE
1
2
3
4
5
6
7
8

DESCRIPTION
High humid summer, warm winter
Warm humid summer, mild winter
Hot dry summer, warm winter
Hot dry summer, cool winter
Warm temperate
Mild temperate
Cool temperate
Alpine
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NEW SOUTH WALES (and Sydney)

74

VICTORIA (and Melbourne)

75

QUEENSLAND (and Brisbane)

76

WESTERN AUSTRALIA (and Perth)

77

SOUTH AUSTRALIA (and Adelaide)

78

TASMANIA (and Hobart)

79

NORTHERN TERRITORY (and Darwin)
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R-values
R is a symbol for the term Thermal Resistance. An R-value is
an internationally accepted unit of measurement of a
material’s resistance to heat flow.
Generally, the higher the R-value, the less thermal (or
acoustic) transfer, and the more effective the insulation.
R-values are calculated:

R=

t

thickness (m)

k

conductivity (W/mK)

Total R-values are based on the
sum of all components of the
building system including indoor
and outdoor air-films, building
materials used in the system,
and air-spaces:

 bulk insulation thermal resistance is
expressed by Material R-value

 reflective insulation thermal resistance is expressed in

terms of Total R-value based on an application and Rtvalue for both Summer and Winter conditions (as per BCA).
Some insulation materials may not maintain their
installed R-value over the life of the product due to
settlement of dust on reflective insulations, outgassing
of blowing gases in foam insulations, and settlement
of loosefill insulations.

You should ensure that you are aware of the settling factors
for the materials being installed, and provide extra thickness
to allow for settling as required to meet the R-value and
Standards.
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R-values and climate zones
Rt-values can be calculated using BCA climate zone maps.
Before you do this, however, you need to note some special
requirements for installations which fall under the Energy
Efficient Homes Package.
Energy Efficient Homes Package
Climate zone minimum R-values for insulation programs
under the Department of Environment, Water, Heritage and
The Arts (DEWHA) Energy Efficient Homes Package differ from
those required under the BCA for most zones.
A listing of program R-values is provided in Table 1 below.
This table is sourced from Section 4 on Installation eligibility
requirements at
www.environment.gov.au/energyefficiency/insulation/home
owners/guidelines.html
Table 1: Program R-Value Requirements by Climate Zone
Climate zone
2
3
4
1
2
At less than At 300m
(see climate maps)
300m
altitude

Minimum R-value
requirements
The R-value can be
either:
1. Material R-value, OR
2. Total R-value
approach outlined
in the BCA
Direction of heat flow

3.0

6

7

8

3.5

3.5

4.0

4.0

altitude
or above

3.0

Down

5

3.90

3.0

Down and Up

3.5

Up

Notes on Table 1:
1.
2.
3.

Material R-value is the declared R-value of the insulation product as tested
according to AS/NZS4859.1. This value should be marked on the insulation
packaging.
Material R-value is not the same as Total R-value. Total R-value includes the
Material R-value plus the thermal value of building elements and reflective
air spaces.
The assistance of up to $1,600 is available for a variety of insulation materials,
provided the other requirements listed above are met.

For more information, access the insulation program
guidelines available at
www.environment.gov.au/energyefficiency
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Calculating R-values
Source: adapted from ICANZ INSULATION HANDBOOK, Part 1: Thermal Performance,
Total R-Value calculations for typical building applications – downloadable from
www.icanz.org.au

Here is a basic process for calculating R-values.

Step 1 Determine the climate zone for your job location
using the BCA maps (see page 73).

Step 2 From the table below, determine the design

conditions (‘Summer’ heat flow in or ‘Winter’ heat
flow out) according to the BCA building class and
climate zone for your job. For installations under the
Energy Efficient Homes Package, see the table on
the previous page.

Step 3 Refer to the roof, wall or floor system applicable to
your construction type to determine Total R-value.

Note: Some applications may achieve Total R-values sufficient to
comply with the minimum performance levels of the BCA
Deemed to Satisfy requirements.
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Thermal bridging
A thermal bridge is thermally conducting material which
penetrates or bypasses an insulation system, for example a
metal fastener, concrete beam, slab or column.
Heat will flow through the easiest path from the heated
space to the outside. Typical effects of thermal bridges are:

 decreased interior surface temperatures; in the worst
cases this can cause condensation problems,
particularly at corners

 significantly increased heat loss
 cold areas in buildings.
Insulation around a bridge is of little help in preventing heat
loss or gain due to thermal bridging. This decreases the
overall Rt-value.
The bridging has to be eliminated, rebuilt with a reduced
cross-section or with materials that have better insulating
properties, or with an additional insulating component (a
‘thermal break’).
Wall frames and ceiling joists are examples of thermal bridges,
having a lower Rm-value than the insulating material placed
between them. Because of this, the overall Total R-value of a
typical ceiling is reduced.
For example, adding Rm2.5 bulk insulation between timber
joists will result in an overall Total R-value for the whole ceiling
of R2.2.
Metal framing, which has lower thermal resistance, reduces
the overall Rt-value even further. Consequently, higher levels
of added insulation must be installed to compensate for this.

84

Fire performance
All insulation products should be
independently tested for flammability prior
to being sold (in accordance with
Australian Standards – see page 6).
Glasswool and rockwool is essentially
non-combustible (both products pass
AS1530.1 test for combustibility).
Cellulose fibre is combustible and must be
treated with a fire retardant (which is a mix
of borax and boric acid) during
manufacture.
Expanded and extruded polystyrene are combustible, and
should only be installed between fire-resistant surfaces (this
includes plasterboard).
Natural wool is combustible. It can be flame resistant
provided only pure, new scoured wool is used. Wool which is
oily, or has synthetic fibres mixed with it, is potentially
flammable.
Polyester, while naturally self-extinguishing when exposed to
flames, is combustible at high temperatures.
The quality of individual products may vary
considerably. You will need to ensure that the
manufacturer supplies details of independent
fire resistance tests, and check performance
against Australian Standard
AS1530 Parts 1, 2 and 3.
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SECTION 3.3

INSTALLATION
PROCEDURES

Planning and preparation
Here are a few notes to help you to prepare for the
installation work. They are a guide only, as the full range of
tasks for planning and preparing will depend on the
particular job. The first step in any installation job is to check
all the information that you need to do the work effectively
and comply with legislation, standards and regulations.
Check the job instructions and Job Safety Analysis (JSA) if
one exists, so that you know which Australian Standards and
regulations apply and can make arrangements based on
these (such as getting the right PPE).
Installation must be carried out in a manner that complies
with safety requirements, and causes the least intrusion to the
occupant of the property. In the planning stage, there are
many things you’ll need to consider. For example:

• materials may need to be delivered in a truck which can

cause problems if a property is in a narrow suburban street.
You will need to first check with the occupant about the
most convenient place to park the truck before
commencing work

• before commencing work, isolate power and map the

position of downlights and other ceiling appliances on a
sketch plan of the building as they may be difficult to see in
the ceiling

• if work is to be done on the roof, you will need to make

arrangements so that you work safely at heights, and so on.

Don’t forget, a site risk assessment needs to be conducted
not just for the period of the work, but to ensure safety before,
during and after completion of the job.
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When planning the installation
work, consider:

















Checking instructions and documentation
such as job instructions, plans and specifications, JSAs
etc
Timeframes for ordering, installation and completion
Inspecting the work site to conduct a risk assessment
for potential hazards and risks and insulation
requirements (eg asbestos, electrical wiring, fittings
and appliances, roof leaks, insulation placement etc)
Contacting a licensed electrician for advice
How the power can be isolated or turned off
What PPE will be needed (depending on job)
What tools, equipment and materials (such as tape,
fasteners etc) will be needed
Types of insulation products needed for the job,eg
more than one type of material may be required
(bulk insulation + reflective etc)
Who supplies it? Price/quality comparisons?
Whether products meet all safety and quality
standards
What R-value is needed?
Quantities of insulation and fixing materials needed don't cut corners or you will lessen its effectiveness
The weather – hot weather may pose a heat stress
hazard, strong winds or rain may pose hazards for
working at heights, etc
Who needs to know? Talk to the people who need to
know about the job (eg your supervisor, colleagues,
the client, sub-contractors etc).
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Procedures for installation
When installing ceiling insulation, you should aim to follow
these best practice principles to get the best possible
performance from the insulation:

9
9
9
9

Avoid gaps in insulation

9
9
9

Protect insulation from contact with moisture

Do not compress bulk insulation
Eliminate thermal bridges
Allow clearance around
appliances, fittings, pipes and flues
Provide a sealed air space with reflective insulation
Provide vapour and moisture barriers to prevent
condensation.

Basic installation instructions for most products are
provided with the products, for example Pink Batts:

Source: Fletcher Insulation
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Start with a clean work area by
following these six steps:

Check that any previous contractors have
completed their work.
Check that the insulation will not get wet if you
install now. Are the timbers dry? Are the
external walls permanently weatherproofed to
prevent water damaging the materials if they
are installed?
Check the site for hazards (particularly
electrical) and look for ways to avoid them
(the JSA will help). Turn off or isolate power
and map the position of downlights and other
appliances on a sketch plan of the building.
In particular, look for sharp objects or nails
sticking out of wood. You may not notice
these things once you start installing.
Make sure that the ceiling that you will be
using to layout the materials is dry and clear of
sharp objects that could injure you or damage
the insulation products.
If necessary, sweep or clear the site
before starting work.
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Installing batt (and blanket)
insulation

Installing batts in ceilings:
1.

Check to ensure that you have the correct batts.

2.

Cut the bags open along the seam.

3.

Unpack the batt insulation bales carefully.

4.

Place the ladder so that you can safely climb and
install the batts in the ceiling.

5.

Measure the batts against the ceiling to find the best
fit.

6.

Cut the batts against a firm straight surface.

7.

Gently push the cut batts into the ceiling space. There
should be no gaps around the outer edges of the
batts and no folds in the batts.

8.

Move the ladder regularly so that you are not
stretching as this may cause you to topple and fall.

9.

Continue cutting and fitting the batts working along
the ceiling until all of the ceiling area is covered.

10. Cut a label from the batt installed in the ceiling and fix
it to a joist near to the access manhole in the ceiling.
This is to provide information in the future to anyone
wishing to know which product has been installed.

11.

When you have fitted all of the ceiling, tidy away all of
the empty bags and any remaining off-cuts.

12.

When you have completed the installation, all
materials should be removed and the job should be
inspected to ensure it is complete and correct.
Source: Fletcher Insulation
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Installing batts in walls:

1.

Check to ensure that you have the correct batts.

2.

Cut the bags open along the seam.

3.

Unpack the batt insulation bales carefully.

4.

Measure the batts against the wall to find the best fit.

5.

Cut the batts against a firm straight surface. Cut
between 5-10mm larger than the space you are
filling to ensure a good fit.

6.

Gently push the cut batts into the wall space. There
should be no gaps around the outer edges of the
batts and no folds in the batts.

7.

Continue cutting and fitting the batts, working along
the walls until all of the exterior wall spaces are filled
from top to bottom plates.

8.

You may need to use strapping to keep the batts in
place between interior walls.

9.

Wherever possible, the insulation should be laid
behind electrical wiring or pipes. It is important that
the insulation is not compressed.

10. Use off-cuts from the walls to fill small gaps around
window frames and doors.

11.

Where there are split level ceilings or floors, the area
of wall above or below the split should be insulated.

12.

When you have fitted all of the walls, tidy away the
empty bags and any remaining off-cuts.

13.

When you have completed the installation, all
packaging materials should be removed and the job
should be inspected to ensure it is complete and
correct.
Source: Fletcher Insulation
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Installing loosefill insulation

Installing loosefill in accessible
ceilings and ceiling cavities:
1.

Check that the application machine is set as
recommended by the machine manufacturer
including air settings.

2.

Check that there are not vented eaves. If so, they
will need to be blocked.

3.

Enter ceiling via roof or manhole.

4.

Install perimeter edges/edge restraints between
ceiling joists so that loosefill does not overflow into
wall cavities (see p100).

5.

Install collars around low voltage downlights and
ensure appropriate clearances (see p97).

6.

Pump in loosefill, spraying from edge to centre.

7.

Level pumped in loosefill with a non-conductive
levelling stick to ensure consistent coverage across
the ceiling (see p94)

8

Check that electrical wiring has not been fully
surrounded by insulation (see p40 for information
about cable derating).

9.

When you have fitted all of the ceiling, tidy away any
remaining loosefill.

10. When you have completed the installation, inspect

the job to ensure it is complete with no voids or gaps,
and appropriate depth and coverage.
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When installing loosefill
insulation, be careful to avoid:

Voids and gaps: You may create undesirable voids or gaps
if you install the insulation at too low a density or if you do not
completely fill ceiling cavities. Voids are most likely to occur
in the corners of ceiling cavities.

Fluffing: this occurs when insulation is installed to minimum
thickness but not to minimum weight requirements. The result
is a less dense application of insulation that requires fewer
bags. When insulation is fluffed, air passes more easily
through it which means increased heat loss.
Also, the fluffed loosefill will eventually settle and result in a
thinner layer with a lower overall R-value. To avoid this
problem, check the number of bags used, against the
number recommended by the manufacturer.

Covering vents: Insulation blown into ceiling cavities should
cover the top plate of the wall.

Electrical devices: Electrical devices and recessed lights
require clearance from insulation in accordance with
Australian Standards. You need to check these.

Pipes and flues:

Pipes for kitchen and wood stoves and furnaces should only
be insulated with fiberglass or rockwool because cellulose
may smoulder and combust if flue temperatures become hot
enough.
Suitable gaps should be maintained around pipes and flues.
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Levelling pumped in loosefill
insulation
When first pumped in, loosefill insulation will not be at the
same depth across the roof. You are required to level
high spots with a non-conductive levelling stick to ensure
consistent cover across the ceiling.
A clearance between the underside of the roof lining and
the insulation of 50mm must be maintained. This may require
a reduction in the depth at the edges of the ceiling. This is
acceptable providing that the insulation is at least 90mm
deep and that the areas with reduced thickness extend no
more than 600mm from the inside face of the external wall.

Edge restraints between ceiling
joists for loosefill products
Loosefill products will spill out into the wall cavity in between
ceiling joists. Suitable restraints must be provided to prevent
the loosefill spilling into the wall cavity.

Typically a batt product is used to provide this edge restraint.
If there is sufficient room to provide at least 50mm clearance
to the underside of the roof lining, the batt product should
have the same R-value as the loosefill. If there is not
adequate clearance, a minimum of Rm2.0 may be used to
provide edge restraint.
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Important guidelines and considerations
Source: Sustainability Victoria Insulation Installation and Product Guidelines.

Insulating around electrical
equipment and other appliances
When installing, you must be extremely careful with the
electrical wiring, electrical equipment and other appliances.
In general, clear space around electrical cables and
equipment is required to permit the dissipation of heat into
their surrounding area, reducing the risk of fire from cables
and appliances overheating.
If wiring conforms to AS/NZS 3000 (and the depth of insulation
thickness is less than 150mm), insulation may be installed
based on these guidelines. This applies to houses which have
been constructed or rewired since the introduction of the
standard in 1989 (provided that they were wired according
to the standard, if there is any doubt consult the appropriate
electrical safety authority).
If the wiring does not conform to AS/NSZ 3000 (or the
insulation is installed to a depth of greater than
150mm) either install the insulation so that it does not
surround or cover the cables or consult a
licensed electrical contractor or electrical
inspecting authority to determine whether
the cables are suitable for surrounding in
thermal insulation.
Remember, some electrical cabling is insulated or
sheathed by a material which can suffer
degradation if it comes into contact with
polyurethane or polystyrene types of insulation.
If these insulation products are to be installed near
electrical wiring, do not proceed. You must contact
a licensed electrical contractor.
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Surrounding electrical cables
and wiring with thermal insulation

Where possible, electrical cables and wiring should be
placed above the thermal insulation (it must not be able to
fall into loosefill insulation). It is recommended that
surrounding cables with insulation be avoided by using a
separating device, such as cardboard, to provide a
minimum 5mm clear space/air gap from the insulation.
The separator should be fixed in position, or held in position
by the insulation using one of the two methods shown below:

Ceiling

See page 40 for additional safety information relating
to derating of electrical cables caused by contact
with thermal insulation.
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Downlights
(recessed luminaires)
Remember that downlights are covered by AS/NZS 3000-2007
Electrical installations. You should refer to this Standard when
installing insulation around downlights as it covers wiring rules
as minimum clearance distances from recessed luminaires,
including downlights, electrical equipment and cables.
Before commencing work, map the placement of ceiling
downlights (and other appliances) on a sketch plan of the
building. This will help you to locate them in a dark ceiling or
roof space.
Do not put insulation over or around recessed light fittings like
downlights mounted in the ceiling. For halogen downlights
with no approved protection, leave a 200mm gap around
their perimeters free of insulation to allow heat generated by
the light fitting to dissipate.
For incandescent downlights, allow 50mm clearance. In
houses with low voltage downlights, particularly where there
are a large number of downlights, it has become common
practice to leave out ½ a batt around the downlight. This
can reduce the effective R-value by up to 40% if the
uninsulated area is 5%.
Insulation should be trimmed to fit around downlights and a
clearance of no more than 250mm provided. When
trimming insulation, take care to avoid electrical cabling.
For loosefill, fire-retardant collars should be installed around
all downlights to provide a minimum of 200mm and
maximum of 250mm clearance around halogen downlights
prior to the pumping in of insulation (50mm to 100mm for
incandescent downlights).
50mm clearance must be given around transformers
as well - not just the downlights. See page 41 for
additional safety information for downlights.
97

Downlights (continued)

Minimum clearance
around downlights

Do not leave out ½ a batt.
This is NOT acceptable practice

As shown above, the transformer for the low voltage
downlight has been left on the ceiling. Insulation should be
trimmed to fit around the transformer or collars installed
around the transformer if loosefill is used.
Alternatively, the transformer could be fixed to the upper side
of the ceiling joist, though this may still require the installation
of insulation restraints or trimming batts to ensure 50mm
clearance around and below the transformer.
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Other ceiling penetrations: exhaust
fans, flues & other electrical fittings
Before insulating around electrical equipment and built-in
electrical appliances, check with the equipment or
appliance manufacturer to gain assurances that their safe
operation will not be jeopardised by placing thermal
insulation around these products.
In general, a clearance of at least 90mm will be required
around the perimeter. A clearance of no less than 90mm or
greater if required by local building regulations, should be
provided around the outer skin of any flue likely to carry hot
gases.
90mm gap between insulation and flues is required. Note
example shows case where insulation is installed on top of
ceiling joists. This is for illustration and is not required practice.
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Insulation to extend beyond the
internal face of the wall

Thermal insulation should be placed so that it extends at least
50mm past the inside wall at the building’s perimeter to
eliminate thermal bridging at the edges of the ceiling space.
Note that low pitched roofs may make access to the edge of
the ceiling difficult. In this case, use a broom (or other
suitable tool) with sufficient width to push the insulation into
the required position.
It is not good practice to allow the underside of the insulation
to touch the underside of the roofing material and a gap of
50mm must be maintained. This may require use of lower
Rm-value batts around the perimeter. No less than Rm2.0
should be used. This strip of lower Rm-value batts may be no
wider than 600mm or the minimum required to achieve a
50mm clearance to the underside of the roofing material.
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Dropped ceilings

When a drop section in the ceiling is formed, eg above a
cupboard, the vertical and horizontal surfaces should be
insulated with insulation of the same R-value as the ceiling
insulation. Vertical surfaces will require the insulation to be
supported with suitable support material.
If insulation is to cover the drop ceiling or cavity and not line
it, the insulation must be supported underneath with a
suitable support to keep it in the same position and level with
the ceiling.

Ceiling joist
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Insulating manhole covers

To properly complete the installation process you must
remember to fix an appropriately sized section of insulation
with the same Rm-value as installed in the rest of the roof, to
the top of the manhole cover. This should be glued or fixed.

Gaps between closely spaced
framing members & irregular shapes
All ceiling areas should be insulated and batts trimmed to fit
irregular and narrow gaps between framing members
regardless of the size of that space (except as allowed for
providing safety around electrical equipment and flues). This
is particularly important to ensure the effectiveness of the
insulation program.
The table below shows how the percentage of ceiling left
uninsulated (excluding framing) affects the effective R-value.

This demonstrates the critical importance of insulating all
areas of the ceiling as a 5% uninsulated portion reduces the
effective R-value by 40%. Note that even if it is not possible
to provide the full thickness of insulation due to the shape of
the spaces to be filled, providing at least Rm2.0 will virtually
eliminate the loss of R-value.
The BCA does not allow 5% loss.
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Safe access in attic spaces

To meet the R-values required to be installed, insulation
depths will inevitably exceed the depth of ceiling joists.
This may pose problems for safely moving about an
attic. In the case of loosefill products, the ceiling joist is
completely covered.
To make it easier for others to locate safe bearing points
for walking through the attic, it is recommended that
joist locators be installed:

 in two directions on joists adjacent to the
manhole for a distance of 4 metres

 the locator shall be placed on the side of the
joist at 600mm centres

 the two lines of locators should run at right

angles from the manhole toward the centre of
the attic space

 the joist locator should extend to a minimum
height of 50mm above the insulation

 the locator should be made from a durable

material which is not affected by moisture or
the chemical additives in some insulation
products such as plastic

 the locator should be a light colour or

reflective to make them easy to see in low
light.
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Finalising installation

Before finishing the job …

Inspect your work to make sure that:

9
9
9
9
9
9
9

The ceiling has been insulated without thermal bridging
(leaving unnecessary gaps)
Insulation has been installed around penetrations,
electrical equipment and cables according to
AS/NSZ 3000-2007
No loosefill insulation has fallen into the collars around
downlights, exhaust fans and flues. If this has
happened, completely remove all loosefill material
from within the collar
No insulation is in contact with downlights
The installation is in accordance with all Australian
Standards, regulations and industry guidelines
The product depth and coverage is sufficient to provide
the required R-value
No damage has been done
during installation to products
or property.
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After completion …

Finish off by:

9
9
9
9
9
9
9

Inspecting, cleaning and maintaining tools and
equipment used during the installation to ensure they
are in safe working order.
Cleaning the work site, and disposing of (or recycling)
waste using methods that protect the environment. Be
sure to remember to leave with your tools and
equipment.
Turning the power to the building back on at the
switchboard.
Notifying relevant people that the installation is
finalised (ie your supervisor, the client etc).
Completing necessary documents and forms.
Evaluating your work quality and processes to identify
improvements (this means checking how it was done,
what went wrong, what could have been done better,
the quality of the finish, compliance with standards,
whether it met timeframes etc).
Following-up, reporting and resolving any outstanding
issues or problems such as non-conformances, client
complaints, damage to property, faulty materials etc.

105

CONTACTS
For information about nationally recognised training in the
construction industry:

Construction and Property
Services Industry Skills Council
PO Box 151
Belconnen ACT 2616
p:
f:
e:
w:

02 6253 0002
02 6253 0004
info@cpsisc.com.au
www.cpsisc.com.au

For information about the Energy Efficient Homes Package:

DEWHA

GPO Box 787
Canberra ACT 2601
p: 02 6274 1111
w: www.environment.gov.au

For information about Vocaional Education and Training
in Australia:

DEEWR

GPO Box 9880
Canberra ACT 2601
p: 1300 363 079
w: www.deewr.gov.au
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National bodies & industry associations

Housing Industry Association
(HIA)
http://hia.com.au

Australian Building Greenhouse
Rating
www.abgr.com.au

Insulation Council of Australia
and New Zealand (ICANZ)
www.icanz.org.au
e: info@icanz.org.au
p: 1300 363 742

Australian Business Council for
Sustainable Energy
www.bcse.org.au

Master Builders Australia (MBA)
www.masterbuilders.com.au

Australian Cellulose Insulation
Manufacturers' Association
(ACIMA)
www.acima.asn.au

Plastics Industry Manufacturers of
Australia (PIMA)
www.pima.asn.au

Building Code of Australia
www.abcb.gov.au

Standards Australia
www.standards.com.au

Glass and Glazing Association of
Australia (AGGA)
www.agga.org.au
e: agga@agga.asn.au
p: 03 9941 3130
f: 03 9696 1553
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Industry

Aluminium Foil Insulation
Association (AFIA)
www.afia.com.au

Government /Safety

Commonwealth - Department of
Resources, Energy and Tourism
www.ret.gov.au

South Australia – Department for
Energy, Transport and
Infrastructure
www.energy.sa.gov.au

Energy Australia
www.energy.com.au

Tasmania - Department of Primary
Industries and Water
www.dpiw.tas.gov.au

Northern Territory – Department
of Minerals and Energy
www.nt.gov.au/d/Minerals_Energy

Victoria - Department of Primary
Industries
http://new.dpi.vic.gov.au/energy

NSW - Department of Energy,
Utilities and Sustainability
www.deus.nsw.gov.au

Western Australia – Sustainable
Energy Development Office
www1.sedo.energy.wa.gov.au

Queensland - Department of
Mines and Energy
www.dme.qld.gov.au

Australian Capital Territory
Office of Regulatory Services
(ORS) / WorkCover
www.workcover.act.gov.au

WorkCover South Australia
www.workcover.com

Department of Employment and
Industrial Relations / Workplace
Health and Safety, Queensland
www.deir.qld.gov.au

WorkCover Tasmania
www.workcover.tas.gov.au

Safe Work Australia (SWA)
www.safeworkaustralia.gov.au

WorkCover Western Australia
www.workcover.wa.gov.au

SafeWork South Australia
www.safework.sa.gov.au

WorkSafe Northern Territory
www.worksafe.nt.gov.au

WorkCover NSW
www.workcover.nsw.gov.au

WorkSafe Victoria
www.workcover.vic.gov.au

WorkCover Queensland
www.workcoverqld.com.au

WorkSafe Western Australia
www.worksafe.wa.gov.au
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Office of Consumer and Business
Affairs (South Australia)
www.www.ocba.sa.gov.au
08 8204 9696

Department of Employment
and Industrial Relations
(Queensland)
www.deir.qld.gov.au
07 3225 2000

Workplace Standards Tasmania
www.wst.tas.gov.au
1300 135 513

Energy Safe Victoria
www.esv.vic.gov.au
03 9203 9700

Department of Consumer and
Employment Protection
www.energysafety.wa.gov.au
08 9422 5282

Office of Fair Trading (NSW)
www.fairtrading.nsw.gov.au
133 220

Electrical Workers and Contractors
Licensing
www.electricallicensing.nt.gov.au
08 8981 5435
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Electrical Regulators

ACT Planning and Land
Authority
www.actpla.act.gov.au
02 6207 1923

GLOSSARY OF TERMS
Term

Explanation

ACM

Asbestos Containing Materials

Adhesive

A material capable of holding other materials together by
surface attachment. Glues, cements, pastes, and
mucilage are some common adhesives.

Added Rvalue

Thermal resistance added to a construction element by
insulation.

Australian
Standards

Detailed technical documents developed for Standards
Australia by expert working parties drawn from industry and
government agencies. There are over 400 Australian
Standards relevant to occupational health and safety
(OHS). Some of these have been adopted as codes of
practice by individual governments.

Batt
insulation

Flexible, blanket like pieces of a standard size. Usually
made from glasswool, batts are used for thermal or sound
insulation. As opposed to loose-fill insulation which is blown
in place.

BCA

Building Code of Australia - a set of national
requirements for the use in the design, construction,
alteration or demolition of buildings, setting out
procedures, acceptable methods or material and
minimum or maximum values. Each state has its own
variations to the national document.

Beam

Any major horizontal structural member.

Bearing
partition/
wall

A partition that supports any vertical load in addition to its
own weight.

Breathing
zone

A zone described by a hemisphere of 300mm radius,
extending in front and measured from the midpoint of an
imaginary line joining the ears.

Building
code

Government rules regulating safe building practices and
procedures. The codes generally encompass structural,
electrical, plumbing, and mechanical remodelling and
new construction. Inspection may be required to confirm
adherence to local codes.

Bulk
insulation

Insulation depending for its performance upon thickness
and thermal conductivity to achieve Material R-value.
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Term

Explanation

Term
Ceiling joist

Explanation
Structural members providing support for a second story
floor and a nailing surface for a lower story's ceiling.

Cellulose
fibre
insulation

Loose fill insulation made from pulverised recycled paper.
Can only be used in ceiling areas and is good when access
to the area is awkward. Can be dusty and barriers may be
needed to stop it entering home through vents and exhaust
fans. Requires fireproof/ insect-proof treatment.

Climate
zone

An area defined in the BCA Climate Zone Map of Australia
having energy efficiency provisions based on a range of
similar climate characteristics.

Code of
practice

Technical document on a health and safety issue
approved by a government minister. It provides practical
guidance on ways to achieve compliance with OHS
legislation.

Conduction

Heat flow transfer by exciting molecules of a solid material.

Conduit

Metal or plastic tubing designed to enclose electrical wires.

Control (ie
hazard or
risk)

Process used after conducting a risk assessment to identify
all practicable measures for removing or reducing the
likelihood of injury, to implement these measures and
review them to ensure their effectiveness.

Convection

Heat flow transferred by movement of a fluid (eg air
movement).

Double sided

Reflective foil on both faces of reflective insulation.

Double
sided antiglare

Reflective foil on both faces of reflective insulation with
additional ink coating on external face (for OHS antiglare
requirements).

Duty of care

A principle of common law that requires each person or
company to take care not to cause harm to other persons.

Emergency

An event that will produce or exacerbate injury to people
and/or damage to property unless immediate intervention
occurs.

Emergency
procedures

Best practice guidelines for reacting to an emergency so
that persons at risk respond in a prompt, orderly and
appropriate way.

Emittance

Ratio of radiant energy emitted by a surface compared to
that of a blackbody (a blackbody emits radiant energy at
the maximum rate possible).
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Term

Explanation

Exposure
standard

An airborne concentration of a particular substance in the
worker’s breathing zone, exposure to which, over a period
of 8 hours followed by a period free of exposure of 16
hours, and according to current knowledge, should not
cause adverse health effects nor cause undue discomfort
to nearly all workers.

Extruded
polystyrene

(or expanded polystyrene boards) - useful if space is
limited, but must be installed between non-combustible
surfaces, eg reflective foil, bricks or plasterboard.

Fibre

A particle with a length to width ratio of at least 3:1

Fill-type
insulation

Loose insulating material that is applied by hand or
mechanically blown into wall spaces.

Floor plan

A drawing showing the arrangement of rooms, the
locations of windows and doors, and complete
dimensions- A floor plan is actually a horizontal section
through the entire building.

FSTC

Field sound transmission class

Hazard

An energy or environmental factor that could produce
injury or disease.

Hazardous
substance

A substance that has the potential, through being used at
work, to harm health and safety in the workplace. The
criteria for identifying a hazardous substance are detailed
in the NOHSC Approved Criteria for the Classification of
Hazardous Substances (1999) as amended occasionally.

Glasswool
batts

Made from a large percentage of recycled glass –
generally good fire resistance due to non-combustible
glass fibres. Up to 80% of material used in manufacture is
from recycled glass cullet.

Incident

An unplanned, undesirable energy release that may result
in injury to people and/or damage to property.

Indoor air
film

A layer of air adjacent to the internal surface of the
building element.

Inspirable
fraction

That fraction of dust which enters the respiratory tract as
defined in Australian Standard AS2640 - 1989 Workplace
Astrospheres: Method for sampling and gravimetric
determination of inspirable atmospheric dust.
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Term

Explanation

Insulated
foam
sheathing

A type of sheathing made from compressed foam and
covered by a foil or other substance allowing its use as a
wall sheathing with increased insulating value.

Insulation

Any material which resists the transfer of electricity, heat, or
sound. In a home, insulation is any material that slows heat
loss. A well-insulated home will provide year-round comfort,
and cost less to heat and cool. Insulation also helps to
reduce noise levels and condensation.
Insulation can be made from glasswool batts, rockwool
batts, natural wool, cellulose fibre, extruded polystyrene or
expanded polystyrene boards, polyurethane foam,
polyester fibres, and reflective foils (silver batts).
Insulation comes in different forms such as blanket, batt,
rigid, fill or reflective. Organic materials must be pretreated to become insect, fire and decay resistant. Some
insulation is made from recycled materials.

Joist

One in a series of parallel framing members that supports a
floor or ceiling load. Joists are supported by beams or
bearing walls.

Joist hanger

Metal device, shaped like a "U", used to connect two joists
or a joist and beam at right angles to each other.

Joist support

A horizontal beam that supports the floor joists.

JSA

Job Safety Analysis - a method that can be used to
identify, analyse and record 1) the steps involved in
performing a specific job, 2) the existing or potential safety
and health hazards associated with each step, and 3) the
recommended action(s) or procedure(s) that will eliminate
or reduce these hazards and the risk of a workplace injury
or illness.

Label or
Labelling

A label that complies with the NOHSC Code of Practice for
the Labelling of Workplace Substances (1994) as amended
from time to time.

Kneewall

A wall that extends from the floor of an attic to the
underside of the rafters. Kneewalls are short (usually 48"
high) and often non-bearing.

Legislation

Law passed by an Act of Parliament.

Loosefill
insulation

Small pieces of insulation, made from mineral wool that is
blown into a home using a machine that houses a blowing
machine. Loosefill is especially effective at filling small and
irregularly-shaped spaces.
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Term

Explanation

Manual
handling

Any activity requiring the use of force exerted by a person
to lift, push, pull, carry or otherwise move, hold or restrain
any object.

Material
R-value

Thermal resistance determined by dividing thickness by
thermal conductivity, excluding surface air film resistances.
Note: Material R-values shown in the applications may be
higher or lower than that stated on packaging. Labelled
Material R-values are determined in accordance with
AS/NZS 4859.1 - Amdt. 1-2006. The contribution of any
insulation product may vary due to the composition of the
application. It is for this reason that the Material R-values
may vary from their normal values.

Micrometre

One millionth of a metre, or equivalently one thousandth of
a millimetre.

MMMF

Man-Made Mineral Fibres - term generally used in Europe
covering glass wool and rock wool similar to SMF.

MSDS

Material Safety Data Sheet - summary of relevant
properties of a hazardous chemical or proprietary product
and which includes safety, health, storage, handling and
emergency information.

MVF

Man-Made Vitreous Fibres - term generally used in USA and
Europe covering glasswool and rockwool similar to SMF.

Natural
ventilation

An air space bounded by one or more permeable surfaces
allowing a degree of air movement (eg an attic space
below an unsarked tiled roof).

Natural wool
insulation

Available as batts, blankets and loose fill. Must be treated
to resist insect infestation.

Near miss

An accident that does not produce an injury or disease.

Nominal
fibre
diameter

The median diameter to which the fibrous product is
manufactured. It may be thought of as the diameter at the
mid point of a long fibre created by joining all fibres in a
sample together in order to increase thickness.

NOHSC

National Occupational Health and Safety Commission.

Non-bearing
wall

A wall supporting no load other than its own weight.

Nonventilated

Air space enclosed by non permeable building materials.
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Term

Explanation

OHS

Occupational Health and Safety - prevention of disease
and injury caused by workplace influences.

Outdoor air
film

A layer of air adjacent to the external surface of the
building element.

Personal
sample

An air sample taken within the breathing zone of the
worker.

Polyester
insulation

Made from polyester fibres (including recycled
polyethylene terephthalate (PET) bottles) which have been
spun into a flexible mat.

Polyurethane
foam

A semi-rigid spray-applied insulation system which is made
up of microscopic cells that simultaneously insulates and
provides an air-seal in wall, floor and ceiling cavities,
applied as a liquid which expands into a foam, curing in
just seconds. It creates a barrier which stops temperature
leakage, insulates both thermally and acoustically, and
stops irritants from entering the home.

PPE

Personal Protective Equipment – equipment work by
workers to reduce risk from OHS hazards.

Quality
assurance

A planned and systematic process of ensuring that the
requirements of the assessment system, unit of
competency and any other criteria are applied in a
consistent manner. Quality assurance mechanisms or
procedures are an integral part of an assessment system.

Radiation
heat

Flow transfer by electromagnetic radiation (infra red
waves).

RCF

Refractory Ceramic Fibre - a high temperature industrial
insulation product.

Reflective
attic space

Air space between flat ceiling and pitched roof bounded
by reflective insulation under roofing material.

Reflective
insulation/foils

Sheet material in which one or both surfaces will conduct
comparatively little heat. When used with the surfaces
facing air spaces, such material reduces the heat radiation
across the air space.

Regulation

Subordinate legislation passed by parliament to amplify or
make explicit the requirements of an Act.
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Term

Explanation

Respirable
fibre

A fibre with a diameter less than 3 micrometres and length
greater than 5 micrometres and with a length of width ratio
of greater than 3:1. These fibres can reach the deepest
part of the lung.

RFL

Reflective foil laminate

Risk

The chance of the hazard actually causing an injury or
disease. Measured in terms of consequences and likelihood.

Risk
assessment

Judgement as to the likelihood of an agent producing
harm to persons under the circumstances of its use.

Rockwool
batts

Insulation made from basalt or other rock material.
Generally excellent fire resistance due to non-combustible
fibres. Up to 40% of material used for manufacture is from
recycled sources.

RT

Radiative transfer

R-value

The ability of a material to resist the flow of heat. R-values
measure how good insulation material is at containing
heat. The higher the R-value, the better the insulation will
be. The BCA specifies total R-values for floor, wall and
ceiling insulation. It is important to know the R-value
recommended for the geographical locations as in
Australia, there are 8 designated climate zones. The Rvalue defines its resistance to heat flow, in and out. The Rvalue recommended for ceilings is usually approximately
twice that of walls.

Safe Work
Method
Statement
(SWMS)

Statement which describes how work is to be carried out. It
identifies the work activities assessed as having a safety risk
and outlines the safety risks. It also describes the control
measures that will be applied to the work activities. The
SWMS includes a description of the equipment used in the
work, the standards or codes to be complied with, the
qualifications of the personnel and training required to do
the work.

Single sided

Reflective foil on only one face of reflective insulation.

Site plan

The drawing that shows the boundaries of the building, its
location, site utilities.

SMF

Synthetic Mineral Fibres - general term used to describe a
number of fibrous materials made from glass, rock, alumina
and silica. Some products are composed of a mixture of
fibres in a multitude of sizes. Also known as Man Made
Mineral Fibres (MMMFs).
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Term

Explanation

Specifications

Detailed, precise engineering instructions that include the
kinds of materials to be used and the method of
construction.

Static sample

A sample taken at a fixed location, commonly between 1
and 2 metres above floor levels.

STC

Sound Transmission Class

Structural
member/timber

Pieces of wood of relatively large size (with a cross section
greater than 4" x 6"), the strength of which is the controlling
element in their selection and use. Framing for buildings,
and crossarms for posts are examples of structural timbers.

Summer

Denotes BCA design heat flow direction into the structure.

System
R-value

Thermal resistance of a system, or construction of different
materials, excluding surface air film resistances.

Thermal
bridging

Thermal bridging occurs when there is an interruption of
insulation in a house by other materials. Insulation is only
effective if it achieves unbroken coverage around the
building. If there are any breaks in the insulating material,
heat can escape.
A common example is steel wall framing which interrupts
insulation and acts as a thermal bridge. Heat loss along
thermal bridges can be minimised by using thermal breaks.
Material that does not conduct heat, for example
polystyrene, is placed between the steel framework and
the outside building material.

Thermal
conductivity

A measure of the ability of a material to conduct heat.

Total R-value

Thermal resistance associated with a material or system,
including surface air film resistances.

TWA

Time-weighted average is the average airborne
concentration of a particular substance over a normal
eight-hour working day, for a five-day working week.

Ventilated

Air space ventilation provided by an opening designed to
allow air movement, or by mechanical means.

Winter

Denotes BCA design heat flow direction OUT of the
structure.
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