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FINISHES & INTERIORS SECTOR

This guide provides advice for clients, designers, specifiers and other
economic operators throughout the supply chain on how to approach
the reuse of glass partitions. It does this not just from the perspective
of new projects with reuse requirements, but also from the perspective
of designing projects to be more reuseable during the fit-out cycle.

Some construction products such as raised access floors and
suspended ceiling tiles have already seen successful reuse models
both in traditional fit-out environments, and in contemporary reuse
initiatives. Glazed partitions have their own hurdles to reuse but
should be treated no differently in terms of our ambition to specify
and design reuse into our norms, and into the buildings which we all
use.

Starting with an analysis of the situation we find ourselves in backed
by rigorous data, this guide moves to give real world practical advice
to those looking at reuse, asking the right questions and designing
the right process to embed the reuse requirement into a project,
and pre-empt hurdles before they are presented. This is crucial to
ensure that reuse doesn’t present a cost that the supply chain will
be incentivised to value engineer away. Guidance then turns to the
delivery and asset phase, providing valuable insights into how fit-out
and strip-out contractors should engage with the unique logistics of
a reuse scheme. Crucially, it covers how manufacturers have a key
role to play throughout the process in ensuring that product can be
safely deconstructed, stored, transported and reconstructed whilst
maintaining or revalidating essential performance characteristics.

It is clear that the more ambitious embodied carbon limits found in
the Net Zero Carbon Building Standards can only be achieved if the
industry puts reuse of construction products front and centre. We
must learn to standardise, normalise and ultimately industrialise the
reuse of all construction products wherever achievable in order to
meet the demands of the industry in years to come.
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Disclaimer

While efforts have been made to ensure the accuracy and quality

of the information provided within this Reuse of Glass Partitioning
Systems report, the principal authors the Alliance for Sustainable
Building Products (ASBP), and organisations contributing to

the report, shall not accept any responsibility or liability for the
subsequent use of this information, for any errors or omissions

that it may contain, or for any misunderstandings arising from it -
whether direct, indirect or consequential. Readers of the report must
exercise their own judgement when deciding whether to abide by or
depart from the guidance.
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1: SUMMARY & RECOMMENDATIONS

Glass partitioning systems are widely used in commercial fit-outs and are generally
removed and disposed of during the process of refurbishment or demolition. The
reuse of these partitions in-situ or on other projects off site is minimal. Furthermore,
despite its recyclability, end-of-life building glass is also almost never recycled

into new glass products. Instead, it is often crushed together with other building
materials and either goes to landfill with inert waste or is downcycled for low-grade
fill application uses. Recent best practice has only resulted in 6% of flat glass being
effectively recycled. Most of this glass is downcycled, i.e. turned into lower-quality
products such as glass bottles and glass wool insulation.

Together with improved manufacturing yield, the reutilisation of end-of-life flat glass
as cullet in new production could reduce the annual greenhouse gas emissions of the
UK flat glass value-chain by up to 18.6%.

Processes to support reuse

« Data - material passports to support take back and/or reuse; more monitoring
and collation of statistics regarding the reuse of construction glass

+ Early engagement, materials audit as soon as refurb/deconstruction is being
thought about, clear direction to all the team that reuse is a key deliverable for the
project

+ Glass partitioning to be reused in-situ if relevant, if not then find a recipient as
soon as possible to incentivise the process, if not then donate as stock to a third
party

+ If some or all of partitioning system can't be reclaimed for reuse then look to
reusing doors and ‘closed-loop’ recycling the rest of the system

Policies to move away from downcycling and landfill
+ Incentives - planning benefits, carbon credits, procurement/tender requirements
Penalties — higher landfill tax in conjunction with embodied carbon levies.

Q

Is the reuse of glass partitioning
possible?
Yes definitely

Does the reuse of glass
partitioning offer carbon savings?
Yes definitely

Is the reuse of glass partitioning
financially feasible?
Yes in some cases

Will it become more financially
feasible the more clients demand
it and the more instances of
reclamation and reuse there

are? (economies of scale and
improved processes & skills)
YES!
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2: UK GLASS - CURRENT SITUATION

The reuse of flat glass is not a common occurrence in the
construction industry. The 2024 DESNZ report, Unlocking Resource
Efficiency, states that no literature data were available on current
levels of reuse of construction flat glass, but that some of their
workshop participants had known of ‘very small amounts of reuse’.
The report cited the renovation of the Empire State Building, Lloyd's
building and One Triton Square to demonstrate that the reuse of end-
of-life insulated glazing was ‘technically feasible, despite complex
assembly’; and Optima is mentioned as ‘offering a reuse service that
allows for previously installed Optima glass partitions and doors
into their new designs, facilitated by a modular design’. Key barriers
to reuse were stated as lack of material passports and lack of
standardisation.

Glass is 100% - and infinitely — recyclable (as long as its clean).

Despite its recyclability, end-of-life building glass is almost never
recycled into new glass products. Instead, it is often crushed
together with other building materials and either goes to landfill or is
downcycled for low-grade fill application uses. Recent best practice
has only resulted in 6% of flat glass being effectively recycled. Most
of this glass is downcycled, ie. turned into lower-quality products
such as glass bottles and glass wool insulation(1).

The majority of UK glass production is container glass, followed

by flat glass. In 2019, the UK produced 950,000 of flat glass

(23% of production) (2). The UK has three flat glass plants, with
approximately three quarters of production being devoted to glazing
products for buildings (2). The UK consumed 15.3 million m? of
insulating glazing in 2013 (60% for renovation purposes) (3).

In 2019, the UK glass industry emitted 1.5 million tonnes of CO2
emissions, with 75-85% accounted for by fossil fuel combustion

in the furnace (to produce the heat to melt the raw materials),

and 15-25% as CO= emitted from the raw materials during the
manufacturing process’ chemical reaction, depending on the
amount of recycled cullet used (recycled cullet does not release CO:
when remelted). The sector accounts for around 3% of UK industrial
greenhouse gas (GHG) emissions (2).

British Glass has estimated that 750,000 tonnes of end-of-life waste
flat glass is generated annually in the UK — around 500,000 tonnes
of which is landfilled, the rest was primarily recycled for use as
aggregates in construction (4).

(©)] How reusing and recycling glass can cut a building’s carbon emissions, (2024)

2 Unlocking Resource Efficiency Phase 2 Glass Report, April 2024 - DESNZ Research
Paper Series Number 2024/008

3) Economic study on recycling of building glass in Europe (2016)

(4) Glass sector Net zero strategy 2050 (2020)

(see Further Reading for full references)
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2: UK GLASS - CURRENT SITUATION

Overall, while there is no indication from the UK glass industry of
an impending critical shortage, there is, however, considerable
uncertainty regarding the long-term security of raw materials,
including silica sand supply, to support the manufacturing of glass
within the UK and the industry would certainly welcome additional
supply options (5).

9.2 million m2 of glazing was replaced in the UK in 2013.

107,000 tonnes of glass per year was removed during residential
refurbishment, and 62,000 tonnes in tertiary buildings per year.

7,000 tonnes was removed from the demolition of residential
buildings, and 23,000 tonnes in tertiary buildings. (199,000 tonnes in
total across all categories per year) (5).

The reuse of glass is the optimum solution, saving maximum
resources and creating minimum additional carbon emissions (eg.
packaging, logistics, reinstallation)...

..but closed-loop recycling also has huge benefits. Recycling

one tonne of glass saves up to 300kgCOze and 1.2 tonnes of raw
materials - including 700kg of sand. Cullet also melts faster than
raw materials, resulting in up to a 30% saving in energy consumption
and related emissions (6).

Improved manufacturing yield in addition to the reutilisation of end-
of-life flat glass as cullet in new production could reduce the annual
emissions of the UK flat glass value-chain by up to 18.6% (7).

(5) Re-thinking the life-cycle of architectural glass — Arup (2018)

(6) How reusing and recycling glass can cut a building's carbon emissions - Graham
Coult and Stephany Le Rhun - RIBA Journal (2024)

7) Mapping the flat glass value-chain (2022)

(see Further Reading for full references)
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2: UK GLASS - CURRENT SITUATION

Re-thinking the life-cycle of Mining
architectural glass. Diagram adapted materials
from UKGBC Building glass into the
circular economy - How to guide
(2018)

Float glass manufacturer

Glass processors

Glazing unit manufacturer

Specialist contractor

Refurbish/ Recycle
remanufacture
_Re-use Building o
Re-distribute o Maintainance

Collection

Leakage to be
minimised
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3: GLASS PARTITIONING SYSTEMS

The UK suspended ceilings and partitioning systems market is
showing signs of recovery after experiencing significant challenges
in recent years. Valued at an estimated £283 million in 2020, the
market declined by around 16% due to the impact of the COVID-19
pandemic. However, prospects for the future are relatively
optimistic, with forecasts suggesting growth to approximately £335
million by 2025. Partitioning systems are led by static demountable
and relocatable products, which constitute 57% of this segment.
(Suspended Ceilings and Partitioning Systems Market Report — UK
2024-2028, AMA Research).

Glass partitioning systems can be designed and installed as fixed
(permanent), demountable or relocatable systems. The vast majority
of systems can be removed intact from their installed position -
though with varying levels of complexity and potential damage to
surrounding materials.

Permanent or fixed partitions span between the floor and ceiling
slabs and are often fixed into a studwork wall. To remove a fixed
partition, you would need to remove part of the ceiling and floor.

Demountable partition systems are a non-permanent partition which
can, if necessary, be taken down with minimal damage to the main
fabric of the building fit out (often called CAT-A elements), such as
raised floors and suspended ceilings, but removal may damage the
partitioning system. See drawings for Optima’s Adaptable Wall as an
example (page 9). Note that Head track and Base track is the same
for double or single or solid panel, with a simple non-destructive
removable clip plate. Systems can be interchanged in-situ and easily
removed for relocation /reuse.

Relocatability is different from demountability. All proprietary glass
partitioning systems are demountable to some degree, but they are
not necessarily fully relocatable.

Relocatable partitions should be capable of being taken down and
reused within the same building or elsewhere. Relocatable partitions
offer flexibility by allowing the rearrangement of office spaces
regularly and repeatedly, and are therefore designed to be easily
disassembled and reassembled multiple times.

The Reuse of Glass Partitioning Systems



3: GLASS PARTITIONING SYSTEMS

SKA (SKA rating is an environmental assessment method,
benchmark and standard for non-domestic fit outs) define
relocatable systems as:

+ Avrelocatable or reusable modular partition system that can
be removed and relocated without substantial repair (using
a minimum of 80% of the original components); it should be
capable of reinstallation within a tolerance of + T0mm of the
original installed height.

* Note: demountable partitions cannot be taken down without
damaging or destroying some or all of the components.

Partitions are typically fixed to a suspended ceiling or a soffit, as
these are not standard dimensions reuse may be limited in the
donor building. Tolerances of + 15-20mm can be provided using
deep head sections. Whilst it is not worth the complexity of cutting
larger panes of glass that are too tall for a proposed space, it can
be possible to reuse panels that are shorter than the floor-to-ceiling
height by building a bulkhead drywall.

Relocatable systems are generally bi-block (two steel panels
installed on both sides of the steel frame, leaving a void in between)
or monoblock (double skin partitioning, with less system materials)
products which exclude plasterboard-based systems and could be
steel, laminated boards and glass.

The Reuse of Glass Partitioning Systems



3: GLASS PARTITIONING SYSTEMS

Glass to glass dry joints aid demountability, but in order to be
classified as relocatable, the glass partition should also be capable
of accommodating a tolerance of + 10mm of the original installed
height upon relocation, and should be able to be taken down and
reused without substantial damage to both the main building fabric
and the partition itself.

Relocatable partitions can offer tax savings because they qualify
as Plant and Machinery under the Capital Allowances Act 2001.
This means businesses could claim capital allowances against tax,
though this needs to be checked on a case by case basis.

The performance of a glass partitioning system is dependent on
its laboratory test reports where estimates can be made based

on the type (toughened, laminate) and thickness of the partition.
Tests can include airborne sound insulation, fire resistance in
minutes and reaction to fire classification and robustness. The
original manufacturer should be able to provide this information.
Unfortunately, it is often unclear who this is from just looking at the
panels.

Documentation should be looked for in the 0&Ms, but this will

not always specify the manufacturer. Performance will also be
dependent on where the partition is reinstalled, the integrity of the
perimeter (surrounding materials) and the quality of the installation.
Sound insulation of a glass partition can be enhanced if an
acoustic barrier is built under the raised access floor, and above the
suspended ceiling. Not all partitions are fire resistant or need to be.
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4: WHAT DOES A GLASS PARTITIONING SYSTEM COMPRISE?

Heat Strengthened Glass is semi tempered or semi toughened
glass. The heat strengthening process increases the mechanical
and thermal strength of annealed glass, making it twice as tough
as annealed (or float) glass. When it breaks the fragments tend
to be larger in size than broken annealed glass, and with a greater
likelihood of staying together. It is used in applications where a
higher level of thermal resistance is required but the full strength
of tempered glass is not necessary such as in some architectural
glazing facades, and skylights.

: 8 o o
Toughened Glass also known as safety glass, most widely used : —
glass in the construction industry particularly for partitioning :
systems. If broken it breaks into chunks of glass, not shards.
Tempered glass undergoes a similar process, but it is further
enhanced through chemical treatment. Toughened glass can be
identified by the BS Kite Mark typically printed in the corners of
the glass. Standard: BS EN 12150.

Laminated Glass is made by bonding two layers of annealed
glass either side of a PolyVinyl Butyral (PVB) Interlayer. To be
categorised as Class A safety glass, the PVB interlayer must be
not less than 0.76mm thick and achieve safe breakage by the
interlayer holding the fractured panel together. Standard: BS EN
ISO 12543

Image credit: Optima. Demountable system with bulkhead
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4: WHAT DOES A GLASS PARTITIONING SYSTEM COMPRISE?
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Acoustic Laminated Glass is a laminated glass panel often made
up of two sheets (or more) of glass bonded together with a specially
formulated PVB interlayer designed to achieve significantly better
acoustic properties; can be used in both single and double glazed
systems. BS EN ISO 12543

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Fire-Rated Glass helps prevent fire and smoke from spreading from
one area to another. It is estimated that toughened glass can usually
withstand 260°C, while fire-rated glass can withstand an excess of
870°C. Fire rated glass is typically marked with the brand name, the
standard (e.g. BS EN14449), and the impact rating (e.g. 2B2)

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Single Glazed Walls - formed of one layer of glass, usually toughened

or laminated glass (or panels that have been both toughened and
laminated) that is sited in a U-channel track or aluminium profiles.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Double Glazed Walls - formed of two layers of glass offering
significantly improved performance in comparison with single glazed
options. Having two layers of glass can create an insulating layer in
the middle - either a narrow space between the panels that can be
filled by a gas or vacuum or provided by another layer of transparent
material, helping to retain heat and absorb sound.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Frameless Glass Partition Walls - glass panels in a
frameless glass partition system joined using either a wet
joint (silicone) or dry joint (prefabricated rubber jointing
tape or strips) method. Dry joints are uniform and easierto
fit but offer little or no flexibility in the size of gap between
each panel. Silicone joints are more flexible and tend to
offer better acoustic insulation but can be messy and time
consuming both to apply and also to remove for future use;
can be used for both single and double-glazed options.
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:  Framed Glass Partition Walls help strengthen glass wall

. rigidity due to panels being framed with an aluminium

¢ profile, used on single and double glazed projects.

. Frameless Glass Doors - frameless single glazed glass :
:  doors are common where acoustics and privacy are notan  :
. issue. :
. Framed Glass Doors offer better rigidity and acoustic :
. performance than frameless doors, can be single or double  :
¢ glazed. :
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4: WHAT DOES A GLASS PARTITIONING SYSTEM COMPRISE?

Example of single glazed system with minimal head and base Example of a dry jointed system which can be single or double glazed
channels and discreet glass to glass dry joints

The Reuse of Glass Partitioning Systems 13



4: WHAT DOES A GLASS PARTITIONING SYSTEM COMPRISE?

Example of a double glazed system with a slimline aluminium
framework which is bonded to the glass, thereby retaining both the
structural stability and acoustic performance of the glass partition.

The Reuse of Glass Partitioning Systems 14



5: WHAT COULD/SHOULD BE DONE TO ENCOURAGE MORE REUSE

..and if that is not possible then at least ensure it is ‘closed-loop’
recycled to retain more value than recycling/downcycling.

How can we increase the supply and demand and therefore create
a bigger market for reused partitioning systems and high quality
cullet? Reclamation and reuse and/or closed-loop recycling rates
need to be supported/ encouraged and could be legislated through
the following policy/legislation and process recommendations and
suggestions:

Image credit: Optima. Demountable system with bulkhead

Policy/legislation

Increasing the landfill tax would result in giving financial incentive
to contractors, and consequently clients, to divert glass waste from
landfill and ideally return it for closed-loop recycling. Removing glass
from the Landfill Tax legislation of “qualifying materials list” may
encourage further glass recycling, though it may still end up being
downcycled for aggregate.

Mandatory carbon reporting/ legislating embodied carbon targets
- requiring construction product manufacturers to disclose the
embodied carbon content of their products, enabling consumers
and businesses to make informed choices based on environmental
impact.

+ Glass is very high in embodied carbon. Lower carbon glass
with a higher amount of recycled content is feasible and
currently being manufactured, however until the market values
lower carbon glass more, it will not be manufactured at scale.
Insufficient demand for lower carbon glass is part of a ‘vicious
circle’ where the amount manufacturers are willing pay for
cullet is not enough to encourage the wider supply chain to
provide uncontaminated cullet back to the manufacturers
for the closed-loop recycling of flat glass. Generally projects
providing cullet for closed-loop recycling are being led by
forward thinking developers with strong KPIs around circular
economy solutions and lowering their carbon emissions.

+ Introduce regulations and standards for embodied carbon in
construction products and incentivising the use of low-carbon
materials through tax credits or subsidies.

The Reuse of Glass Partitioning Systems
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5: WHAT COULD/SHOULD BE DONE TO ENCOURAGE MORE REUSE

Defining standard clauses that can be included in contractual
documents would assist the industry to adopt requirements

for reusing and recycling building materials. Tender responses
could require the contractors to state the amount of reclaimed
glass as well as the % of recycled glass content being purchased
from their supply chain and encourage the measurement of what
is being returned to the supply chain from refurbishment and
demolition projects. This could potentially have a positive effect
on the promotion of increasing recycled content by the glass
manufacturers, as they currently do not openly advertise this
information.

Improved collections/ separate collection systems — could local
authorities facilitate collection and transport of cullet? Alternatively,
the private sector could work together to deliver a more effective
scheme. Vlakglas is a non-profit in the Netherlands financed by a
mandatory recycling fee; and individual resource management glass
specialists examples are Eurovetro in Italy and Saint Gobain's Glass
Eorever programme, as well as Pilkingtons renew:glass in the UK.

Supporting reuse and recycling targets for flat glass by embedding
requirements into planning and having requirements around
reclaimed and recycled flat glass in public procurement.

Implementing Extended Producer Responsibility in construction
products, including glass. For example manufacturers of highly
recyclable materials, like glass, should be obligated to take back and
recycle their own material, forcing them into dealing with their waste
and pushing them to review the materials ingredients both to make
their materials 100% recyclable — and also that they are recycled.

Eco-labelling programs - establishing eco-labelling schemes to
certify construction products with low embodied carbon, providing
transparency and recognition for environmentally friendly materials.
EPD could be part of this.

Tax incentives - introducing tax incentives or credits for construction
firms that adopt innovative and sustainable building techniques;

and — for example - for companies who demonstrate a minimum of
20% saving on embodied carbon in interior fit out schemes. There
should be a VAT incentive, especially considering the current VAT
construction issue, where refurbishments are penalised while new
buildings receive a 20% reduction.

Increasing the price of virgin cullet vs recycled cullet using Climate
Change Levy, carbon tax and tax exemptions or capital allowances.
« Currently the low market price for cullet pushes recyclers to

sell glass as part of combined waste for aggregate instead.
« Market place price for virgin materials to make flat glass

is on average cheaper than cullet due to cost of deglazing,

segregation, storage and transportation.

Research and development funding - allocating resources for
research and development in construction materials, techniques,
and interior fit-out solutions to drive innovation in the industry.

Certification schemes like BREEAM and SKA should include a credit
requiring that at least X% of site glass be sent to recycling facilities
where it is recycled back into the same quality products, rather than
being downcycled. This could also encourage take back schemes.

The Reuse of Glass Partitioning Systems
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5: WHAT COULD/SHOULD BE DONE TO ENCOURAGE MORE REUSE

Processes

Commercial sensitivities of building product manufacturers may
require some overcoming as glass manufacturers can be protective
of their processes to maintain competitive edge. Legislation may
be required to make the release of (some of) this information
compulsory for clarity on recycled content of products.

Screen-printing and digital printing utilises ceramic frits applied

to the glass for architectural, shading or privacy requirements.
These ceramic patterns are fused into the composition of the glass
following application using heat-treating techniques. The presence
of ceramic frit does not currently allow the glass to be returned to
remelting through the recycling loop. Given the safety requirements
to have markings on glass panels the ideal choice for this is vinyl
applications that can be removed to allow for a different choice of
marking or to facilitate recycling.

Regarding the significant amount of waste at Cat B stage - could
internal partitions be outside of Cat B in terms of dilapidations?
Landlords should discuss with tenants that are vacating, what they
plan to do with their glazing partitions. If the partitions remain in the
building, the floor-to-ceiling height is likely to stay the same or be
very similar, which significantly increases the chances of the glass
panels being reused. They should not be removed until the new
tenant is secured and has confirmed they are not required.

Materials passports and pre-demolition audits What information

is most useful? Ideally this needs to be standardised. Enable better
tracking/tagging and materials passport type information eg QR
codes, RFID tagging. Better asset tracking and early pre-demolition
audits would enable higher levels of reuse both due to having better
knowledge about the product (spec, age, manufacturer...) and also
having more time to find in-situ solutions or interested recipients.

Surplus materials - as with every aspect of the construction supply
chain there is always surplus (due to cancellations/ clients changing
their mind) which the industry needs to ensure is (re)used as a
minimum — above and beyond even reclaiming after first use!

Time/ effort/ money to dismantle - need to compare like for like
when cost reporting and researching options. It seems rare to
cost in that the systems have to be broken down before they can
be effectively recycled. If we are costing every single process for
reuse then we need to be costing every single process - including
disposal - for first time use. Also can reinforce with the client that
in the process of reuse this budget is being invested in labour/
skills whereas when purchasing new their funds are being spent
on the extraction of virgin materials with the associated negative
environmental impacts.

The Reuse of Glass Partitioning Systems
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5: WHAT COULD/SHOULD BE DONE TO ENCOURAGE MORE REUSE

Improve reverse engineering/ reverse logistics processes -
Manufacturers that do take back for reuse struggle when there is
‘no owner’, they generally don't have the storage or the procedures
in place to handle the reverse process. When a client says “here’s
an existing partitioning system, can you deconstruct it, take it
away, service it and adapt it to suit our needs and then reinstall and
rewarranty the system” — then some manufacturers such as Optima
will do that for their own systems. They know the system, feel able
to rewarranty it and can justify the effort because there is a client
that wants it. Manufacturers are less comfortable doing take-back
outside of this scenario.

FIS Pre-Cycle Agreement - The Finish nd Interior r (Fl

has developed a pre-cycle agreement that provides a structure for
manufacturers to provide closed-loop recycling or reuse take back
schemes that is verified by a 3rd party. The PreCycle agreement
brings both the manufacturer and user of the product together from
the beginning of the project to ensure that during construction and
at end of use, the material can be recovered, repurposed, recycled or
processed in the most environmentally sustainable way by keeping
the product at its highest value application and importantly avoiding
landfill.

Raw materials issues - Manufacturers to promote awareness around
increasing pressure on raw materials — for example establishing a
sustainable sourcing standard and training programmes.

Designing for circularity - using the most environmentally
sustainable materials in the first instance, and guaranteeing that
partitioning systems (doors, frames and glass panes) are designed
for disassembly and reuse and are 100% recyclable.

Better value chain integration - including online flat glass
marketplace, measuring flat glass recycling performance, building
capabilities amongst those already involved, designing for reuse and
recyclability.

Data and knowledge - There is not a lot of data regarding reuse of
glass or recycling of flat glass, both due to lack of infrastructure and
regulation; this coupled with a lack of awareness, knowledge and
training & skills is stymying the adoption and advancement of the
reuse of glass/ glass partitioning and closed-loop recycling.

The Reuse of Glass Partitioning Systems
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6: QUESTIONS TO ASK AT AN EARLY STAGE

When there is an existing building:
Can the partitioning be easily demounted and relocated?

Is there any manufacturer literature or installation and maintenance
history available (eg in the O&M manual?)

What is the key information to capture should deconstruction be

an option? A detailed inventory of the glass should be compiled
from the key information - leading into material passports for each
individual panel, ideally the system would have a materials passport
but as components can get separated, they will also each need their
own passport. This should include:

+ Dimensions: height is particularly important, weight (not least
because panels that are too large an area or too heavy are very
cumbersome)

+  Type of glass: for example use the tap test - tap the glass
gently, laminated glass will produce a dull thud or thump, while
tempered or annealed glass will sound more like a ringing or
ting.

+  Type of partition

+ Manifestations: for example fritting, etching, or window film.

+ Damage: any chips, scratches, or other condition-related
aspects

+  What method of fixing has been used

+ And additionally when and where the glass was sourced from,
where it then went, who took it, where it was stored, who
moved it, who resold it, etc.

Logistics should be considered at an early stage as this may dictate
what parts, if any, can be moved from site ‘whole’. Questions include
what floor are the partitions on? Is there a goods lift? Do they fit in
the goods lift? If not, what is the access to/from site?

To achieve successful reuse and derisk the process as much

as possible, it is key for design teams to become familiar with
demolition practices or seek advice from a deconstruction specialist
to iron out practicalities and logistics at an early stage.

Image credit: Optima. Optima systems are designed with reuse in mind.
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6: QUESTIONS TO ASK AT AN EARLY STAGE

Can the partitioning be reused in-situ?

YES: Does it match the existing designs for an onsite project
(best solution but rarely the case); if not, can the client

and design team for the new scheme adjust their designs/
requirements?

YES: If it can be reused in-situ, there are a number of further
questions for the client to consider such as:

+ Does it need to be stored elsewhere on site and protected
during works?

+ Do you need specialist contractorsto take down and
reassemble or does your team have the expertise?

+ Can it be stored on the same floor and not have to move
up/down stairs?

+ Does it need any retesting/ certification?

+ Does it need remediation/ upgrading?

NO: Is it technically feasible and financially viable to remove the
partitioning from the existing building?

« If on an upper floor, is there a goods lift large and
accessible enough for efficient and safe removal of the
panels?

+  Would other walls, partitions or fixtures need to be
removed to make way for the glass to be handled out of
the building?

+ Does the route out of the building allow for temporary
storage of the partitions whilst awaiting collection?

+ Is there aloading bay / collection point large enough for a
suitably-sized vehicle?

+ Does the loading bay allow for a vehicle to be parked for
at least half an hour whilst being loaded?

NO: If in-situ reuse is not possible can an offsite recipient be
found before the partitioning is taken down? Finding a recipient
before the items get disassembled/deconstructed, if at all
possible, gives more incentive for reuse (also to minimize and
justify any storage costs), and an ownership and logistics ‘plan/
pathway'. This is particularly important given glass has a ‘shelf
life’ but also that if in storage for too long it skews the cost of
reuse further.

The Reuse of Glass Partitioning Systems
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6: QUESTIONS TO ASK AT AN EARLY STAGE

Is the prospective user of the reused partitioning willing to take on
some risk (due to probable lack of warranty)?

Is it possible to retain glass in-situ until collection to new site is
organised? If not, is there storage at the donor or receiver site
available during the interim period? If not and alternative storage
is required, is suitable storage available at a price point that is
financially viable?

If reuse is not feasible but the partitioning can be taken down and
out of the building, is a third-party reuse organisation willing to
collect the partitioning for resale or donation?

If reuse of the whole system is not possible then can at least the
door(s) be salvaged for reuse - as the highest value part of the
system and also easiest component to take out for moving —
and the rest of the partitioning be broken down for closed-loop
recycling?

If reuse is not feasible then is there a manufacturer take back
scheme? Criteria for take back must be clearly set out.

If reuse or take back is not an option then can the components go to
a recycling facility that would closed-loop recycle it into new glass
panels.

Last resort is downcycling the glass to be part of a crushed
aggregate.

NB. A new frame system can be designed to be used with glass
from an existing project but if the glass needs to be cut then it's not
worth doing in terms of cost or carbon. Floor tracks are really hard
to salvage, but side mullions have potential for reuse. The framing is
quite a small cost in relative terms.

Also where new framework is to be provided, make sure to consult
with the original manufacturer of the system to ensure whether
a new framework system can be provided that will maintain the
performance characteristics or the original system/installation.
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6: QUESTIONS TO ASK AT AN EARLY STAGE

Early design
/ concept stage

Identify glass removal
requirement

Decision

Barriers

Best Case

Current process

“Yes”

| T HETE;

“No”

Contractor PCSA

Initial discussion with
enabling contractor to
ss feasibility

Site surveys prior
contractor
appointment

Survey the site to assess
material type and quantity

1. Desk top study
to ascertain type of
material

2. Detailed site
survey to quantify
recoverable and
non-recoverable
glass

3. Determine site
constraints;
access, deglazing,
logistics

4. Saint Gobain to

provide rebate
quote - £/tonne

Key Considerations:

- Nickel free tools required for closed -
loop recycling.

- H&S implications for handling glass -

removal.

- Logistics of moving 1 tonne cullet bags -

reduce any contamination.
Carefully deglaze glass from frame.

from removal site to ground floor. - Liftgl

- Are we unintentionally adding carbon to -
the process? -

Can this be left on site for

the new development?

Glass left in situ for new

development (Retrofit)

Reuse Ex-situ:

Can the glass be removed [l
without damag

glass suitable for
>d-loop recycling?

Mark Lane

No third party interest in reclaimed glass
partition or windows or within development.
Glass surveyed for closed loop recycling
viability.

Price and programme submitted to client for
closed-loop recycling (£24,979 — approx. 115t
of glass material)

Not accepted by client so sent for aggregate
recycling.

Typical Process:
Procure necessary tools and glass
breakout cullet table.

Cover floor area with monarflex to

panel onto cullet table.
Cover table with monarflex
Smash glass into the bag below.
- Stockpile ready for collection.

Site works

Key Challenges:

- Direct reuse limited as no current repurposing
facilities.

- Little to no application elsewhere - cannot
guarantee demand for supply.

- Need certainty to commit to additional labour
and materials.

- Often pricing of the items occurs too late to

make meaningful decisions.

- Only st ssful if donor client is motivated.

Carry out programme and
store for reuse - return to
site when required

per unit with
'usmess = Send for aggregate recycling
for closed loop

recycling

Carry out deconstruction
and send to Saint Gobain

Glass cullet reprocessed
into new glass product

GLASS

FOREVER

Send for aggregate re

Send for aggregate recycling|

180 Piccadilly

After initial survey of the material, JFH reached out
to designers, manufacturers, and local charities to
ascertain the level of interest in full glass panels. No
interest in the product led to exploration of closed-

loop recycling. £ and programme allowed us to carry
out this process — currently underway.

Total cost:

Total carbon saved: 25.5t

Example of the decision-making process in action — John F Hunt (click here for larger version of the graphic)
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6: QUESTIONS TO ASK AT AN EARLY STAGE

STRIP OUT AS USUAL AND
EXPLORE LEAST CARBON

MATERIAL REUSE PATHWAYS:
ANALYSING THE FEASIBLE ROUTE

MATERIAL

WHAT 15 THE CARBON

NO——] SAVING AND IS IT WORTH
INTENSIVE RECYCLING BEING DECONSTRUCTED?
YES
[CANTT BE REUSED IN SITUZ
!
Yves N‘O
ITREF! 7 CAN T BE RELOCATED WITHIN BUILDING AND
REUSED?
DOES THE CARBON COST ]
OF TRANSPORT AND OFF- YES NO ‘
SITE REPAIR OUTWEIGH

THE SAVING?

DOES THIS NEED TO
HAPPEN OFF-SITE?

DOES IT NEED A SURVEY
OR WARRANTY?

NO

YES

HAVE YOU MADE THE CLT
TRACTOR AWARE OF THE
AFFECT ON PROGRAMME,

NO
YES
CLIET [

HAPPY WITH THIS AND HAS THIS

ENT/ CON-
POTENTIAL
ARE THEY

ICAL PATH?|

BETN PLANNED INTO CRIT!

YES NO

CAN YOU REDUCE RISKS

BEFORE GETTING ON SITE|
AND ENSURE

PROGRAMME IS

vES
HAVE YOU MADE THE
CLIENT/ CONTRACTOR
AWARE OF THIS AND

THE AFFECT ON WORK

REVERT BACK TO START
AND EXPLORE ALTERNATIVE

NO

DOES IT NEED PROTECTION
WHILE BUILDING WORK
UNDERGOES ONSITE?

DOES THIS REPAIR NEED
CONSIDERABLE SPACE/
EQUIPMENT/ PERSONNEL?

IS THE CLIENT WILLING TO|
ACCEPT RISKS, TIME AND
COsTS?

NO

REVERT BACK TO START
AND EXPLORE ALTERNATIVE

ROUTE

AND ARE THEY HAPPY
A
. ENSURE YOU PLAN THIS I 10 PROCEEDT /
MINIMALLY AFFECTED WELL IN ADVANCE INTO NoO YES
vis b PROGRAMME AND PROJECT
COSTS, PREREABLY PRE- s
ENSURE YOU PLAN THIS
WELL IN ADVANCE INTO

DOES IT NEED PROTECTION
WHILE BUILDING WORK

TS THERE ENOUGH SPACE/ A
SECURE LOCATION WHILE
S BUILDING WORK IS UNDERGONE?)

YES

NO

1S THERE ANOTHER LOCATION IT
ICAN BE STORED WHILE BUILDING|
WORK IS UNDERGONE?

ENSURE YOU PLAN WELL IN
ADVANCE INTO PROGRAMME
AND PROJECT COSTS,
PREFERABLY PRE- STAGE 3

UNDERGOES ONSITE?

HAVE YOU MADE THE

CLIENT/ CONTRACTOR

AWARE OF THIS AND
THE AFFECT ON WORK
AND ARE THEY HAPPY

PROGRAMME AND PROJECT
COSTS, PREREABLY PRE-

FOLLOW DONOR BUILDING
REUSE METHODLOGY, MAKE
CLIENT AWARE OF ANY RISKS,|
AFFECTS ON PROGRAMME
AND COSTS. ENSURE THIS IS
CLEARLY INCLUDED IN
TENDER AND PROCUREMENT

Reuse in-situ

= Recycled

1S THERE A WAY TO
PHASE THE WORK TO[YES
ENSURE SAID
MATERIAL CAN BE
REUSED?

No

= Reuse on site but relocated
Reuse in host building
peycled or reformed

1S THE CLIENT WILLING TO|
ACCEPT REPAIR, LABOUR
COSTS AND TIME?

vEsS—]

TO PRO!

CEED?

FOLLOW DONOR BUILDING
REUSE METHODLOGY, MAKE
CLIENT AWARE OF ANY RISKS,
AFFECTS ON PROGRAMME
AND COSTS. ENSURE THIS IS
CLEARLY INCLUDED IN
TENDER AND PROCUREMENT

T
|—vEs

NO

1S THERE A WAY TO
PHASE THE WORK TO
ENSURE SAID
MATERIAL CAN BE
E

REVERT BACK 10 START,
AND EXPLORE ALTERNATIVE
ROUTE

S THE CLIENT WILLING TO|
ACCEPT REPAIR, LABOUR
COSTS AND TIME?

YES:

1S THERE A WAY TO
PHASE THE WORK TO
ENSURE SAID
MATERIAL CAN BE
REUSED?

YES

YES

REVERT

BACK 10 START
AND EXPLORE ALTERNATIVE

TS THE DISTANCE OF STORE FEA-
SIBLE IN TERMS OF TRANSPORT-
CARBON EMISSIONS? ROUTE
pR—

TS THE STORE LARGE ENOUGH
AND SUITABLE CONDITIONS FOR
MATERIAL TYPE?

v:Es

HAVE YOU ORGANISED SUITABLE 575~

marks barfield

architects

EXPLORE UPCYCLING
OPTIONS AND DIGITAL

MATERIAL MARKET-
LACES

NO
|

FOLLOW HOST BUILDING RE-
USE METHODLOGY, MAKE
CLIENT AWARE OF ANY RISKS,|
AFFECTS ON PROGRAMME
AND COSTS. ENSURE THIS IS
CLEARLY INCLUDED IN
TENDER AND PROCUREMENT

TEMS FOR LOGGING AND TRACKING TO

ENSURE MATERIAL DOESNT GET LOST

R DAMAGED?

—

NO

IF THERE IS A DELAY IN PRO- ‘
GRAMME, IS THERE A TIME LIMIT

YES

ON THE STORE?

ENSURE YOU HAVE A
BACKUP PLAN IN PLACE
INCASE THIS FALLS
THROUGH

[

YES

REVERT TO START AND

FOLLOW PATH 'DOES IT

NEED REPAIR? IF ALL
FEASIBLE.

SEEK ANOTHER SUITABLE LO-
CATION AND REVERT TO YES. IF|
UNSUCCESSFUL REVERT BACK
[TO START AND EXPLORE ALTER]
NATIVE ROUTE.

DO YOU HAVE THE TIME TO

CURATE THIS YOURSELF OR IS

THE CLIENT WILLING TO PAY
FOR THIS TO BE DONE?

FOLLOW HOST BUILDING RE-
USE METHODLOGY, MAKE
CLIENT AWARE OF ANY RISKS,|
AFFECTS ON PROGRAMME
AND COSTS. ENSURE THIS IS
CLEARLY INCLUDED IN
TENDER AND PROCUREMENT

HAVE YOU MADE THE CLIENT,
CONTRACTOR AWARE AND
IS THIS PLANNED INTO PRO-

GRAMME/ COSTS - ARE THEY

HAPPY TO PROCEED?

NO

SEEK PROFESSIONAL ADVICE
AND RESEARCH SIMILAR SYS-
TEMS IN THE INDUSTRY, MAKE
SURE CLIENT/ CONTRACTOR IS

REVERT BACK 10 START,
AND EXPLORE ALTERNATIVE

AWARE OF PROCESS

FOLLOW DONOR BUILDING
REUSE METHODLOGY, MAKE
CLIENT AWARE OF ANY RISKS,|
AFFECTS ON PROGRAMME
AND COSTS. ENSURE THIS IS
CLEARLY INCLUDED IN
TENDER AND PROCUREMENT

[OOK FOR SUPPORT FROM THE
WIDER INDUSTRY AND TRIED
AND TESTED METHODS. ENSURE|
CLIENT IS AWARE OF BENEFITS
OF REUSE

Example of the decision-making process in action — Marks Barfield (click here for larger version of the graphic)
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7: DESIGN GUIDANCE

Glass products need to be designed with end of life in mind (e.g.
insulation, ceramic inks, lamination...) and systems/ units should be
designed for easy disassembly, reuse and reinstallation.

Unless reuse is to be explored within the owner/developer’s own
development or portfolio, the market demand for reused partitions

is low and this affects the willingness of clients to pay for the risk of
removing them ‘whole’ over breaking up for cullet recycling. However
most internal/in-situ applications seem to be of similar size and
quality across offices so this should not be a blocker for reuse.
Could it be that architects aren’t yet confident in the supply/quality
of the partitions so they are reluctant to specify?

If the designer has early knowledge of and information about the
reclaimed partitions, they can often design around what is available.
All floor-to-ceiling heights don't necessarily need to be standardised,
but if the available materials can be presented early enough,
designers can incorporate them.

Designing for flexibility & adaptability: should designs be a more
standard size moving forward?

Can we design more buildings with a common floor to ceiling height,
and partitioning layouts with common sizing to facilitate reuse? The
variability of floor to ceiling heights is a big issue for reuse, we have
a mixed existing building stock and therefore heights vary but we
should be looking to have a more standardised grid in new builds.

As retrofit and reuse of structure becomes more of the norm, could
partitions be designed which have a standard datum (2400mm)
and work with re-adjustable base and head details? If designing the
system so that the bottom section of the partition is reusable (for
example 2100mm), when floor to ceiling is different from donor

to receiver, it is only the top part of the system that needs to be
replaced — reducing waste by around 85%. Also need to ensure
doors are standard heights for reuse.

Standardisation benefits the onward/second user not the first user
- it's an ethical/sustainable choice to request more standardised
systems as it doesn't benefit the first user.

Glass frames should be designed to accommodate different glass
thicknesses and allow for different heights.

Clients should be encouraged to accept standard module widths
with a make-up panel, rather than equally divided panels so that runs
or partitioning can be more easily reused replacing make-up panels
only.
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7: DESIGN GUIDANCE

Doing more with less

When fitting out a new building - are there any components such as
a partition wall or glass panels available on a different site within the
client’s portfolio or a materials reuse platform that could be used,
instead of ordering new?

Doors are designed/warrantied for much longer that their average
life span — for example an Optima door is designed for a 25 year life
- but the average life span of a partitioning system door is 5.2 years
due to refurbishments. Should systems be designed to last for 10
years not 25? Ignoring this issue and continuing to overengineer for
the average life span means reuse is even more vital to ensure the
capital and carbon investment is protected and maximised.

Could architects design with less glass and smaller modules for less
risk regarding H&S and ease of dismantling? Have partitions start at
800m high with a planter at the bottom so it's more easily adaptable,
with flexible head and base details or standard bulkhead which
could be changed.

If framing (often metal) is too thin/ delicate it can get warped in the
deconstruction process. Consider deconstruction of each ‘piece of
the puzzle’ at an early stage.

General note from demolition contractors is not to overcomplicate
details — if each material component can be accessed easily by

the deconstruction contractors, there is likely a way to deconstruct.
For example architects should consider joints and details, and also
think about the specification of manifestations/ design details which
cannot be easily reversed for the next user.

A key element to consider for the redesign/ reassembly of partition
is the replacements of gaskets. If these are done to a sufficient level,
the acoustic performance can likely be maintained.

The Reuse of Glass Partitioning Systems
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7: DESIGN GUIDANCE

Image credit: Optima. Demountable system

Demountable & relocatable vs permanent systems

Demountable and particularly relocatable systems can be upgraded
or moved (relatively) easily, are simple to install and uninstall as
required and, as with permanent systems, include single or double
glazed windows, and options for frame finishes, wall coverings,
vision panels, skirting and doors.

The main difference is how the partitions are fitted to the floor,
ceiling and walls, and what materials they are framed with. (for more
details see section 3)

Demountable and particularly relocatable systems could help save
money as they can be taken with the owner and reused at the next
location. Additionally the potential tax savings that relocatable
systems offer means they can be a good choice for businesses
wanting flexibility.

There are often initial discussions about designing / creating
demountable products but rarely is full consideration given to the
team who will end up carrying out this work in 5-15 years’ time.
Aspects such as information on how and who to send the items to
for remanufacture should be covered in materials passports but a
standard format has yet to be decided on, nor where the information
is to be stored or who takes responsibility for it. Also the teams
likely to be working on site for any future deconstruction may not be
well versed in technology so access to the information must not be
overcomplicated. If the information is not readily available it is likely
to revert back to business as usual.

The Reuse of Glass Partitioning Systems
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8: DECONSTRUCTION GUIDANCE

Undertake a pre-refurbishment/pre-demolition audit to estimate
the materials that can be reclaimed for reuse — for example types
of glass (eg laminated), single/double glazed, whether it has
manifestations on it.

Typically a specialist contractor will be required to carry out the
deconstruction.

Clearly indicate (ideally on the demolition drawing as well labelling
the item) what glazing is being retained, what is being removed from
site to be reused or closed-loop recycled, and what is being removed
to be downcycled.

If take-back of some elements is difficult, is there scope for partial
takeback? Tackling one element at a time? Reuse (or closed-loop
recycling) of glass but takeback of framing and accessories such as
ironmongery, or just take back of the doors?

Ensure a robust Risk Assessment and Method Statement is in

place, which will include Health and Safety considerations such as
additional PPE required — eg Kevlar sleeves. What processes have to
be put in place? Specific to handling glass?

Carefully dismantle the glazing track, the removal of the glazed door
(particularly heavy) and the glazed panels.

Number each item as it is being removed and where possible record
this on the site demolition drawing.

The glass partitions should be taken down in a dust free
environment as otherwise there is a risk of contaminating the
system.

Doors can be taken off in as little as half an hour, with very little
noise, no skilled trades, it can be relatively quick and easy to do.
It requires much more thought and skill to take out the rest of the
system. Doors can be easily serviced and adapted, the locks can
be changed, different pivots can be put on, and if frame can't be
salvaged then it is fairly simple to make new frames for a door.

Use designated storage areas to store the glazing. Use corner
protectors and/or soft material (can be materials such as carpet
tiles that are being removed as part of the strip-out) to protect
the glazing during storage and handling, as well as more robust
materials like corex to protect the glazing and used as barriers to
cordon off the storage area.

When the glazing is removed the existing gaskets in between the
glass cannot be used as they have to be cut, so new gaskets/seals
need to be ordered and replaced. The existing glazing track can be
removed and re-installed in the new location if it meets the required
new layout.

It may be worth retaining additional glazed panels over and above
the brief in case of breakages, or also if the layout changes down
the line.

Understanding the client’s reuse objectives as early as possible
gives the best chance of success. Noting that the reuse of partitions
has failed on some sites due to the cost of labour/ time it may take
to demount a partition vs the amount a recipient is willing to pay.
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9: PACKAGING AND STORAGE GUIDANCE

Partitions can be stored indefinitely, but in a climate-controlled
environment. Glass cannot be stored for a long period in a standard
warehouse or outside, as it ‘spoils’ and loses value quickly.

Sometimes it is not possible to get the larger panes of glass out of
the building due to lack of goods lifts — hence mentioning logistics
in the early considerations section - as well as the difficulty/danger
associated with manual handling.

Use correct PPE e.g. safety gloves that are suitable for glass
handling i.e., cut resistant, PU coating, and good sensitivity so the
glass can still be felt in your hands, and Kevlar sleeves

If not already packaged, place masking tape along the sharp edges
of the glass to prevent injury. If glass handling tools are not being
used then apply tape to the smooth side as well. Stick masking tape
in a cross shape across the glass, then tape X shapes in the boxes
of the cross shape - this prevents the glass from going everywhere
in the event it does shatter.

Put both corner and edge protection blocks on the glazing for
protection. If protection blocks are not available then wrap the
glass in thin foam sheeting (or anything soft that is available such
as blankets). Cut foam sheeting down to size and tape it securely
to the glass so it does not slide around. Use corrugated cardboard
to encase the glass, with pieces to cover each side of the glass,
including the edges, and tape these on.

When manual handling, eg when moving the panels down to the
loading bay, 3 or 4 people may be required to carry a typical panel
to avoid strain and also to minimise the likelihood of losing balance
and dropping the glass. Suction pads can be helpful, though it is
also possible (and sometimes easier) to carry by hand only.

To prevent damage or warpage, the panels need to be stacked onto
stillages. This should be carried out at the loading location of the
donor site, or ideally at the point of deinstallation if there is sufficient
access to move a wheeled stillage through the building, and in any
goods lifts.

Stillages should be suitably sized to avoid having large areas of
glass overhanging (either vertically or horizontally), these need to be
tested and rated to carry the appropriate weight. The total weight of
glass being stacked on each stillage should be calculated prior to
loading onto stillages.

Stillages should have lifting eyes to enable safe lifting with forklift or
other lifting device, unless they are wheeled and planned to be lifted
on/off vehicles via large tail lift.

The glass panes should be set on strips of wood or other soft
material, and avoid contact with hard materials such as metal, stone
or concrete. Watch out for screws or bare metal on the stillage.
Avoid contact with alkaline materials such as lime and cement.
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9: PACKAGING AND STORAGE GUIDANCE

Panels should be stacked evenly on each side of the stillage to avoid
an uneven load which could lead to it toppling over. Panels should be
therefore be added alternatively to one side and then the other.

Panels should be stacked on their edges (ie not stored flat/
horizontally). Whether it is the short or the long edge will depend on
factors such as size, substance and availability of space. The panels
should sit upright at an angle of between 3 to 6 degrees from the
vertical - with sufficient lateral support to prevent bowing.

Once stacked, the glass should be strapped down to the stillage
before being carefully lifted onto the collection vehicle via forklift,
telehandler, or other lifting machine. Alternatively, wheeled stillages
could be placed on a vehicle via tail lift as long as the tail lift is large
enough (there are various sizes of tail lifts available).

The load should be distributed as evenly as possible over the vehicle
axles — the lorry driver should be able to advise on this. If multiple
stillages are being transported the positioning should be adjusted
accordingly to ensure an even load. Make sure the total weight of
the load does not exceed the payload capacity of the vehicle.

Once in place, the stillages should be robustly strapped down to

the vehicle, taking care to ensure any ratchets or other solid items
are not at risk of knocking against the glass. If wheeled stillages
are used, sturdy chocks should also be used to lock the stillages in
place and avoid sliding. Ensure there are no other items in the trailer
that are at risk of sliding and bumping against the glass.

Store in a clean dry, ventilated place, away from direct sunlight or
heat sources. If moisture or condensation is seen between panes of
stacked glass then they should be immediately separated and dried,
otherwise the panes may stick together or be permanently stained/
damaged. Avoid contact with alkaline materials such as lime and
cement.

The edges of glass are by far the most vulnerable parts of a glass
panel, and all efforts should be made to reduce double handling to
minimise breakage during disassembly, movement, storage and re-
installation.
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10: RE-INSTALLATION - DESIGN AND INSTALLATION

The detailed inventory/ material passport information can be used
by designers on prospective projects to integrate specific panels into
their designs.

Height is usually the main constraint as more panels can be bought
to make up with width, but panels cannot be cut down. Floor to
ceiling height and/or size of glass pane dictate new designs using
existing systems — so may need a bigger skirting with a shadow
gap or a panel/ light trough at the top for example. (see also Design
section earlier in this document).

Often, there are a range of panel widths used as well as some
differences in height. These can be worked around with some
careful design as well as the use of deeper channels and/or
bulkheads.

The system provided could just be a new framework in theory but in
practice it would depend on what warranty the client wanted.

The acoustics is all about the seal between the gasket and the
aluminium framing, so reused glass should not have any chips on

it. The ‘arris edge’ should be inspected, cleaned and then the pane
reinstalled. (In some cases there can potentially be some allowance
for very minor chips on short edges, or even on long edges where
chips can be concealed by the tracks as long as the integrity of the
pane is not compromised. Damage can even be repaired by glazing
specialists if deemed worthwhile).

Refer to manufacturers instructions for further details of pre-glazing
preparation and make sure that there are no projecting screw heads
that could make contact with glass edges.

Partitioning is usually built on site in stick form, whereas doors will ,
have been taken out and stored as a framed unit.
There needs to be a dust free environment for reinstalling the glazed
panels so as not to trap any dust between the panels.
=
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Image credit: Optima
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11: WARRANTY

For in-situ partitions, what is the after-care obligation and re-
warranty schemes by manufacturers? Are manufacturers looking to
design for longer life?

Workmanship warranty is straight forward but would probably not
cover the materials/ glass for the (part of the) framework and glass
that is reused.

Acoustic performance: Acoustic testing vs acoustic verification

- they are different. Acoustic verification is confirmation that

the performance of the actual system installed is what the
manufacturer/installer has promised on paper. Acoustic testing is
what happens in scientific labs in controlled environments. Does the
client want a guarantee of a certain acoustic level?

Fire-rating - not all partitions are fire resistant or need to be, check
requirements. If they are fire rated, likelihood is that in the current
market they would have to be reused in-situ and surveyed and
retested by a fire specialist. Seek advice early and check if the client
is happy to proceed with this level of risk. Otherwise they could be
reused elsewhere without a need for fire rating.

Reuse can present a challenge in the absence of a single original
manufacturer, it must be accepted that a new party adopts the
responsibilities of a manufacturer by bringing a new kit of parts
together.

And still some questions remain to be definitively answered:

If the original manufacturer is no longer in business how does that
work? How do quality and warranty checks work? Does building
control need to come in and do checks regarding bulkhead and head
and base details if the original manufacturer is not there to do this?

Should glass partitioning be approached at a system level rather
than a material level? Could it be looked at in a similar scenario

to refurbishing an air handling unit or a fan coil unit, where these
can be rewarrantied on site — rewarrantying the system rather than
individual parts. Should we be looking at the glass partitioning
system rather than the individual materials? Does this differ
depending on whether it is being reused ‘in-situ’ vs ‘on another site’?
Noting that it may be that the systems approach could be the only
viable option for establishing either a full warranty (rather than just
on workmanship) or a performance characteristic if either of these
are required.

Could further research be done around the drivers for a warranty
and how often this is upheld/ utilized in actuality. For example, if a
partition hasn’'t been maintained or checked in the prescribed way
while in use, does it lose its right to a warranty anyway?

How much do we need to upskill and get the building/ facilities
management teams and maintenance personnel involved — in terms
of upholding any warranty given? Including making any updates to
materials passport information.
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12: COST, CARBON, AND OTHER MEASUREMENTS/REPORTING

Image credit: Optima. Demountable system

The prime drive for many material reuse projects is to reduce carbon emissions.
One case study example states that by reusing 18.17 linear metres of partitioning
and 10 doors a total of 5,238.4 kg CO2e of emissions was avoided. Some clients
will sacrifice some warranty and acoustics performance to get the carbon credits. It
needs to be approached on a case-by-case basis.

Currently it is - on average, though not always - more expensive to reuse, even in-
situ, so the project needs a client that wants to reuse for circularity and/or carbon
emissions reduction reasons. Glass is expensive to buy, but the processes involved
from deconstruction to reinstallation can be time consuming and tip the balance to
make it cheaper to purchase new...

.. however as reuse becomes more commonplace - increasing demand and supply
- this will create economies of scale, improved processes, knowledge-sharing and
better storage options, bringing the cost down. This, combined with increasing
resource prices and supply chain pressures, will shift the balance towards reuse
over new. See case studies for more on cost and carbon.

What is useful to report on in addition to cost & carbon?

+  Amount of damage — for example % of glass panes chipped

+ The % overall of the different element that are reclaimed eg mullions, doors
+  Which processes are more successful than others

With glass manufacturers only paying approx. £55* a tonne for cullet (closed-
loop recycling) many contractors feel it is not worth the effort, unless the client
specifically requests it.

It would be interesting for a study to do a side-by-side comparison of the benefits of
glass reuse vs high value recycling, including the challenges and factors taken into
consideration when one solution makes more sense over the other.

*As of 2025
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13: GLOSSARY OF USEFUL TERMS

Arris edge - The arris is the sharp corner between two adjacent
planes or surfaces. An "arris edge" on a glass pane refers to a
process that removes the sharp edges (the arris), making them less
prone to cutting or damage. It involves lightly sanding or grinding the
edges of the glass, effectively chamfering them to a gentle angle.
This is not a perfectly smooth or polished finish, but it is a safety
measure to reduce the risk of injury.

Bulkhead - In the context of glass partitions, a bulkhead is a

flexible supporting structure that can be used to reduce the

height of a partition (and potentially secure glass partitions from
above). Bulkheads should be installed before glass is installed and
can cover ceiling lights or bars that might get in the way during
installation. Plasterboard is a cost-effective solution to aid the reuse
of different sizes of glass partitioning and lower the overall expense
if glass is not required for the full floor to ceiling height.

Db Dw - Dw is a term that relates to onsite sound insulation

Db Rw - Rw relates to the laboratory rated sound reduction index of
a single element, i.e. a wall.

Fritted glass is a type of architectural glass that has a layer of
ceramic frit applied to its surface. The frit is made of finely ground
glass particles mixed with pigments, which are then fused to the
glass during the manufacturing process by heat transfer from a
tempering furnace.

Gaskets - Window gaskets provide sealing and (sound) insulation
and can help hold window glass in place. They are made of rubber
materials and installed along the edges of stationary windows.

Manifestation - Glass manifestation is designed to help make glass
obvious and reduce injuries by preventing people from walking into
the glass. Glass entrance doors and glazed screens must feature
manifestations at two levels (850 to 1000mm and 1400 to 1600mm
above the floor), contrasting visually with the background under all
lighting conditions, to meet the requirements of Approved Document
K.

A mullion is a vertical element that forms a division between units of
a window or screen, or is used decoratively. When dividing adjacent
window units its primary purpose is a rigid support to the glazing of
the window. Its secondary purpose is to provide structural support
to an arch or lintel above the window opening. Horizontal elements
separating the head of a door from a window above are both a head
jamb and horizontal mullion and are called transoms.

Soffits - A soffit ceiling refers to a section of a ceiling that is lower
than the surrounding ceiling. It is a more aesthetically-pleasing
ceiling finish to the ‘technical’ ceiling above that contains services,
pipes and ductwork. While often used in exterior applications like
eaves, soffit ceilings are also implemented indoors in a variety of
ways to achieve architectural style and functionality. The difference
between a standard soffit ceilings and exposed soffit ceilings tends
to be that a standard soffit ceiling is typically covered with panels,
creating a clear and smooth appearance; whereas an exposed soffit
ceiling leaves the structural elements, like beams and ducts, visible,
often giving a more industrial or modern look.
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14: FURTHER READING

British Glass Net zero strategy: progress update (2024) How reusing and recycling glass can cut a building’'s carbon emissions
- RIBA Journal, Graham Coult and Stéphany Le Rhun (2024)

recycling-architecture#:~:text=Recycling%200ne%20tonne%200f%20

Enabling Business Models Innovation for Sustainability in the UK 9 9 % %

Glass Sector (University of Nottingham with British Glass (2024)

https://nottingham-repository.worktribe.com/output/32749889 Re-thinking the life-cycle of architectural glass — Arup (2018)
How reusing and recycling glass can cut a building’s carbon httos:/www.arup.com/alobalassets/download

emissions (2024) h -Iif -cycle- f rchtectural-glass.pdf

- . - - British Glass: Glass sector Net zero strategy 2050 (2020)
recycling-architecture

% %
DESNZ Unlocking Resource Efficiency: Phase 2 Glass Report -%20Net%20Zero%20Strategy.pdf
(2024)
Glass for Europe (2020)

h : . lishing.service.gov.uk
hase-2-glass-report.pdf

Mapping the flat glass value-chain: a material flow analysis and
energy balance of UK production - Rebecca Hartwell, Graham
Coult, (2022)

Glass for Europe/Deloitte - Economic study on recycling of building

value-chain-a-material-flow-analysis-and- glass in Europe (2016)
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https://www.britglass.org.uk/sites/default/files/British%20Glass%20-%20Net%20Zero%20Strategy.pdf 
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https://glassforeurope.com/2050-flat-glass-in-a-climate-neutral-europe/
https://ukgbc.org/wp-content/uploads/2018/10/How-to-guide_Building-glass-into-CE.pdf 
https://ukgbc.org/wp-content/uploads/2018/10/How-to-guide_Building-glass-into-CE.pdf 
https://www.glassforeurope.com/wp-content/uploads/2018/04/Economic-study-on-recycling-of-building-glass-in-Europe-Deloitte.pdf
https://www.glassforeurope.com/wp-content/uploads/2018/04/Economic-study-on-recycling-of-building-glass-in-Europe-Deloitte.pdf
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