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Finance Technical Guideline

TGO30 Glass Panels in Government Buildings

1. Purpose

This guide assists with the selection and installation of glass panels for Finance-
procured non-residential government buildings.

2. Background

Glass panels are used in numerous glazing applications, including building cladding,
skylights, screens, doors, and windows. Failure of glass panels and subsequent
replacement or rectification, including temporary safety measures, may be litigious,
unbudgeted, and expensive.

Spontaneous fractures in two trafficable glass panels at NIB stadium in 2016 were
caused by nickel sulphide (NiS) inclusions within the high temperature treated glass.

NiS crystals occur in two states, one at high temperature and the other at low
temperature. In normal glass manufacture, these crystals transform evenly as glass
slowly cools, and poses no problems. However, with high temperature treatments
like toughening, some NiS crystals may be trapped in their high temperature state
within the glass. The NiS inclusions will expand back to original size over time and
can cause spontaneous fracture and failure.

Toughened glass may be expected to contain one NiS inclusion per 500 tons of
glass. Inclusion rates vary between batches leading to potentially higher rates of
failure.

The probability of NiS inclusion failure is significantly reduced by heat soaking glass
after manufacture. This process reduces the chance of the high temperature form
of NIS crystals remaining in panels.

As a result, careful attention to glass panel specification and manufacture is
required.

3. Requirements for Finance projects

All glass is required to conform to the relevant Australian Standards, including:
e AS 1288 Glass in Buildings
e AS/NZS 2208 Safety glazing materials in buildings
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Please note that NCC 2019 Amendment 1 references AS1288-2006, while NCC
2022 references AS1288-2021. When being certified against NCC 2019
Amendment 1, adoption of the newer standard should be considered through a
performance solution.

Finance requires all toughened glass panels proposed in locations where failure will
place people at risk and/or compromise the security of the building, to be heat
soaked to reduce the risk of fracture. A certificate of heat soaking is to be provided
before the glass is incorporated into the works.

3.1. External use

Glazing design and selection is required to undergo a “thermal stress assessment”
to ascertain whether heat strengthening or heat soaking, as applicable, is required
to avoid cracking. Depending on the elevation and the effects of shade on the glass,
excessive stresses from hot and cold parts on glass panes need to be counteracted
by heat strengthening glass in order to avoid thermal stress cracking.

For applications where additional glass strength is required for thermal stress, and
safety glass is not mandated, yet there is a risk of glass panels falling from upper
levels, including skylights, trafficable glass and glass facades, it is recommended
that laminated heat strengthened glass is used to reduce the potential for
spontaneous breakage.

Laminated heat strengthened glass panels should also be used for glass barriers or
balustrades. The use of handrails incorporated into the barrier or balustrade should
be considered to provide additional strength and stiffening. It is noted that in the
event of glass panel failure, incorporated handrails will also provide additional
support.

For ground floor applications, toughened laminated glass may be used where
additional impact or wind load strength is required. Specification for toughened
glass must include a requirement for the heat soaking process to be undertaken
during manufacture. In addition to heat soaking, toughened glass can be laminated
to ensure the risk of compromising building security is minimised.

For sloped overhead glazing, consideration must be given to both the safety of the
occupants beneath the glazing and the safety of the workers who may be working
above the glazing.

All laminated glass, whether heat strengthened or heat soaked toughened, is
required to use an ionoplast interlayer.

3.2. Internal use

Use of heat-soaked toughened glass is permitted for use in internal windows and
fully internal glass doors where safety glass is required under AS 1288. Where
glazing is located in an internal void greater than one storey, glazing is required to
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be laminated using an ionoplast interlayer. Use of handrails incorporated into
internal glass balustrades shall be considered to provide additional strength,
stiffening and support.

3.3. Shop drawings

Glazing shop drawings shall be submitted with the framing and marking shop
drawings for approval by the Superintendent’s Representative prior to
commencement of any fabrication.

Marking shop drawings shall include all items noted in 4.4 Glass Identification and
shall detail their proposed location on the glass and its proximity with the framing,
demonstrating that it will not be blocked by the framing.

3.4. Glass identification

All safety glazing panels are required to be legibly and permanently marked on each
individual panel. Markings can be acid etched, sand blasted, ceramic fired
embossed or similar agreed type that cannot be removed. Markings shall be visible
on the glass and not be blocked by the framing.

The markings shall include the following information as per AS1288:

e Name, registered trademark or registered number of the manufacturer or
supplier.

e Code or words indicating type of safety glazing material (e.g. T or the word
Toughened for toughened safety glass, or L or the word Laminated for
laminated safety glass).

e The standard to which the safety glazing has been tested and manufactured
(e.g. AS/NZS 2208).

e A letter indicating the grade of standard safety glazing (e.g. A for Grade A or
B for Grade B).

¢ A number to indicate nominal thickness for the glazing material.

Additionally, for all Finance projects, the following information must also be included
in the markings:

e Type and supplier of interlayer being used.
¢ Annealed glass to have marking “Annealed glass”.

e Heat soak testing must be noted where toughened glass has been heat soak
tested.

¢ Low-E coating and / or body tint supplier designation product code.

e For double glazed units where one lite is Grade A and the other lite is not, the
marking must include information on both lites.
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e Year of manufacture.

Marking drawings shall be submitted for approval with the glazing and framing shop
drawings prior to commencement of any fabrication.

Evidence of compliance, including provision of certifications from the glass
manufacturer, is to be submitted as part of the Certificate of Construction
Compliance requirements.

The glazing specification clauses shall be amended by consultants to include the
above additional glass identification requirements.

3.5. Facade Engineer

A specialist facade engineer is required to be engaged for all significant projects
that have glazing extending over two or more storeys. They shall provide:

e Design,

e Detailed documentation,

e Specification,

e Certification and site superintendence

of all glass facades, doors/windows glass and frames, considering all wind, dead
and live loads.

For all multistorey buildings or glazing that extends over two or more storeys, the
shop detailing submission shall be endorsed by the fagcade engineer, via the
Superintendent and the Principal’s Representative, before proceeding with
procurement.

The facade engineer is required to certify that the specified glass and interlayer(s)
have been incorporated into the constructed works. This certification is to be
submitted as part of the Certificate of Construction Compliance documentation.

3.6. Glazing specification

Glazing design needs to be fully considered based on project location, live, dead
and wind loads. A glass manufacturer can be nominated however, consultants are
required to allow for equivalent quality alternatives to be submitted by the
Contractor for approval.

The design and documentation are required to show:
e How the glass is held in the frame,
e Edge frame details,
e Type of structural silicone proposed.

e The specified glass types, thicknesses, manufacturer and origin,
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e Compliance with relevant Australian Standards for glazing codes.
For laminated glass, the following shall be confirmed in the documentation:

e Type of interlayer,

e Thickness,

e Manufacturer.

Any application for alternative interlayer type needs to be submitted and approved
in writing by the Superintendent before the work proceeds.

4. Common glazing use guide

For building projects procured through Finance, the following provides a guide for
the types of glazing that may be considered for certain circumstances. This guide
does not remove the responsibility of the Lead Consultant and the facade engineer
for the specification of appropriate glazing for each specific project. It also does not
vary, amend, or reduce in any way, the consultants’ obligations to comply with the
relevant codes, standards, and legislations.

Location/ Suggested glazing for Comment

circumstance consideration

General - Avoid low level glazing below 600mm or full length glazing to

applicable to all ground level, as this is more prone to breakage and sun intrusion.

floor levels

Barrier, Laminated heat strengthened Safety glass required.

Balustrade - glass with interlinking handrail

internal/external

Sloped overhead Laminated heat strengthened Safety glass required.

gls le.n?] teg. glass Thermal stress considerations,
yig reduce risk impact damage.

Ground floor - Laminated glass Reduce risk of impact damage,

external: facade/ security considerations.

door/window

Ground floor - Laminated glass Reduce risk impact damage,
internal: safety glass required.
door/window

Level 1 or above — | Laminated heat strengthened Safety glass required.
external: glass
facade/door
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Level 1 or above -
external: window

Where safety glass required -
laminated heat strengthened
glass

Consider fixing of glass - fully
framed, structural silicone fixed
etc.

Level 1 or above -

Monolithic toughened glass

Laminated glass should be used

internal doors where security is a consideration.

Safety glass required.

Level 1 or above - Consider acoustics.

internal window

Laminated heat strengthened or
toughened glass where located
over an internal void 1 level or
greater in height.

5. Definitions

5.1.

Molten glass is ‘floated’ over molten tin and slowly cooled down in an annealing
chamber to release residual internal stress and strains. The glass can be tinted,
patterned, etched or formed (slumped) and/or further processed into heat
strengthened, toughened, or laminated glass. Annealed glass breaks into long
fragments with sharp edges which can cause significant injury. It is typically used
when strength or safety is not a concern.

Annealed glass

Also known as “float glass” or “non-tempered glass”.
5.2. Safety glass

Safety glass is relatively resistant to breakage compared to ordinary annealed
glass, and will not fracture into dangerous shards when broken, thereby reducing
the risk of personal injury.

Safety glass can come in Grade A or Grade B safety glazing materials tested to
AS/NZS 2208. Grade A typically is toughened, laminated, or is organically backed
glass, and has a higher performance level than Grade B. Grade B safety glass is
typically wired (reinforced) glass.

Grade A safety glass is required in areas subject to high risk of breakage through
human impact. This includes gymnasiums, swimming pools, halls, and public viewing
galleries. Parts of schools also require Grade A safety glass where the glazing is
within 5000mm of areas where activities are related to playgrounds, courts, playing
fields unless otherwise protected by a permanent barrier.

Toughened (tempered) glass

Toughened glass is a type of safety glass that is produced from heating annealed
glass to approximately 600°C, then force cooling it to create surface and edge
compressions. The cooling process is accelerated to create higher surface
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compression and /or edge compression in the glass. The process makes the glass
four to five times stronger than annealed glass and is less likely to experience a
thermal break.

Heat-soaked glass

Heat soaking is a prolonged process that involves heating toughened (tempered)
glass to approximately 290°C to accelerate nickel sulphide (NiS) expansion. The
process causes glass containing nickel sulphide inclusions to break in the heating
chamber, thus reducing the risk of potential breakage on site. Heat soaking needs
to be undertaken in accordance with EN14179-1:2005 and certificates of
compliance are required to be provided.

Laminated glass

Consists of two or more sheets of glass permanently bonded together by a plastic
or resin interlayer. Although laminated glass will break on impact, the fragments are
held by the interlayer, reducing risk of injury, and resisting penetration.

Interlayers

The standard and minimum interlayer is 0.38mm thick, but it is also available in 0.76,
1.14 or 1.52mm. All interlayer thicknesses pass the Grade A safety glass test. The
two most common interlayer types are:

e Polyvinyl butyral (PVB) - standard interlayer that tends to soften when used
on the roof.

e lonoplast - specialised structural interlayer 5 times stronger and 100 times
greater rigidity than a standard PVB laminated glass interlayer. It is better
known as SGP or SentryGlas® Plus, a proprietary product.

There are also less common interlayers, such as ethylene vinyl acetate (EVA) that is
mainly used for internal glazing, and security PVB interlayers that retain their
integrity even after repeated strikes from heavy objects.

5.3. Low emissivity glass (Low-E)

A special thin metal coating is applied to one side of the annealed glass to reduce
temperature transfer. Coatings consist of either a passive ‘hard’ coat, where a
pyrolytic coating is fused to the glass when it is hot, or a solar control ‘soft’ coat,
where the coating is applied via a magnetron sputtering vapor deposition process to
the glass after cooling. Soft coated glass must be enclosed within a double glazed
or insulated glass unit for longevity and added performance.

Hazing may be visible in hard coated low-E glass. This is caused by the coating’s
interaction with light and cannot be prevented. It is more visible when the glass is
viewed at an angle or under strong light, but its appearance can be minimised by
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controlling the environment, such as, limiting instances where the glass is partially
shaded or viewing the glass against dark backgrounds.

Low-E glass requires special maintenance in order to not damage the coating.

Low-E glass can also be made into safety glass.

5.4. Heat strengthened glass

Annealed glass is heated to approximately 650°C, then force cooled to create
surface and edge compressions. Heat strengthened glass is approximately two
times stronger than annealed glass. The cooling process is slower than toughened
glass, which results in a lower compressive strength.

Unlike toughened glass, heat strengthened glass is not considered a safety glazing
material as it forms large pieces when broken. However, heat strengthened glass
has a much lower potential for spontaneous breakage than heat-soaked toughened
glass.

Page 8 of 10



Finance Technical Guideline: TGO30 Glass Panels In Government Buildings
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Disclaimer.

The information in this publication is general and does not take into account individual circumstances
or situations. While care has been taken in preparing this document, the State of Western Australia,
its agents, or employees, accept no responsibility or liability for decisions or actions taken, or not
taken, as a result of any data, information, statement or advice, expressed or implied, contained
within. To the best of our knowledge, the content was correct at the time of publishing. The content
within should not be relied upon as a substitute for independent legal and other professional advice.
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