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2. Executive Summary

2.1 Introduction

Plastics have been part of human civilisation for the past 100 years
(Chalmin, 2019) and each year an estimated 350 million metric tons of it
become waste worldwide (Brown, Laubinger, & Borkey, 2023). The wide-
spread of plastic can be attributed to its durability, strength, and mal-
leability. These qualities allow for a plethora of forms and applications
including building components and fixation methods. In building con-
struction, plastics can be found in the walls, foundation, and roof in the
form of insulation, pipes, flashing, tapes, sealants and many more. Many
of these can theoretically be recycled, however, once building compo-
nents have been fixed using glues or foams, the components become

contaminated and cannot be separated without being destroyed.

2.2 Project overview

This research examined the plastic components procured for a case
study building construction site in Auckland and other cormmonly used
plastic building components. Each component was evaluated in terms
of potential for reuse, recycling and landfill using the expertise and infor-
mation from builders, architects, product manufacturers, and building
companies. The information was compiled and formatted to be integrat-
ed into the LCAQuick C1 Building End-of-Life Waste Datasheet. Glues
and Foams were one of the focal points of this report, as they have a wide

variety of applications in building construction (Figure 1).

2.3 Objectives

The research for this report sits within the End-of-Life stage of a building
and was guided by four main aims. These involved the compilation of
a comprehensive list of plastic components used in typical residential
building construction projects in Auckland, each of which was evaluated
for potential ‘reuse, ‘recyclability, and ‘landfill’. This report aimed to for-
mat the research results for integration into LCAQuick Module C1 data-
sheet through a detailed breakdown of the plastic components identi-
fied. Following this, alternative fixation methods and materials for the
current practices that are conducive to a closed loop material cycle were

suggested.

2.4 Methodology

The nature of the methodology employed in this research is both qualita-
tive and quantitative. The first part is quantitative and involved the com-
pilation of a list of plastic components and the relevant information for
each one. The second part of the process was quantitative, as it involved
the evaluation of each component's reuse, recycling, and landfill poten-
tial. The evaluations were based on a range of sources including publica-
tions, product specifications, discussions with builders and other experts
in the building construction industry. The final part of the research, also
of qualitative nature, proposed additions to the LCAQuick Module C1in
the form of ‘best practice’ scenarios. In these scenarios, alternative fixa-
tion methods and materials that are more conducive to a closed loop

material cycle are suggested and explained. 7



2.5

Findings

5 of the 45 plastic building components analysed were deemed

reusable and 12 of 45 were deemed recyclable.

When less glue is used to fix building elements, components
are more likely to be in suitable condition for reuse after
demolition or deconstruction. Furthermore, materials

uncontaminated by glues can be recycled.

LCAQuick lists plastic as one single component, however 45

separate plastic components were identified by this study

2.6 Conclusion

In conclusion, this report evaluated relevant plastic components and
fixation methods found in New Zealand residential buildings. Based
on cost estimate documents from the case study site of eight terraced
houses at 40 Titirangi Road, a comprehensive list of plastic components
used in a typical residential building construction project in Auckland
was generated. This report highlighted the linear nature of the lifecycle
of fixation methods commonly used today. Five building component
systems and materials that disregarded the end-of-life of a building were
selected and alternative fixation methods and materials were identified.
These examples were formatted for integration into LCAQuick Module Cl1
through a detailed breakdown of each component system or material.
Potential alternatives conducive to a circular economy were found in his-
toric approaches such as the range of mechanical fastenings that were
widespread before the use of glue and foam adhesives in New Zealand.
Minimising the use of glues and foams allows for better separation at the
end of life and, consequently, more effective recycling and reuse oppor-

tunities for materials and components.



3. Introduction

Plastics have been part of human civilisation for the past 100 years
(Chalmin, 2019) and each year an estimated 350 million metric tons of it
become waste worldwide (Brown, Laubinger, & Borkey, 2023). The wide-
spread of plastic can be attributed to its durability, strength, and mal-
leability. These qualities allow for a plethora of forms and applications
including building components and fixation methods. In building con-
struction, plastics can be found in the walls, foundation, and roof in the
form of insulation, pipes, flashing, tapes, sealants and many more. Many
of these can theoretically be recycled, however, once building compo-
nents have been fixed using glues or foams, the components become
contaminated and cannot be separated without being destroyed. Such
components are typically discarded in landfills (BRANZ, 2022). This
research examined the plastic components procured for a case study
building construction site in Auckland and other commonly used plas-
tic building components. Each component was evaluated in terms of
potential for reuse, recycling and landfill using the expertise and infor-
mation from builders, architects, product manufacturers, and building
companies. The information was compiled and formatted to be integrat-
ed into the LCAQuick C1 Building End-of-Life Waste Datasheet. Glues
and Foams were one of the focal points of this report, as they have a wide

variety of applications in building construction (Figure 1).

Figure 1- Construction foam applications. Image by Sika Group, 2023.



4. Aims

The research for this report sits within the design process (fixation meth-
ods) and the End-of-Life stage of building construction (Figure 2), and

was guided by four main aims:

1. To generate a comprehensive list of plastic components used in
typical residential building construction projects in Auckland. This
was based on the cost estimate documents for the case study site
of eight terraced houses at 40 Titirangi Road. A selection of other
commonly used plastic components were added to this to repre-
sent a wider range of products and fixation methods used in New

Zealand building construction.

2. To evaluate the potential ‘reuse, ‘recyclability,” and ‘landfill' of each
identified plastic component. Evaluations were based on informa-
tion gathered from the attendants of the builder's workshop, tech-
nical guides, publications, and online sources. The complete list can

be referred to for future contributions to the LCAQuick tool.

3. Toformat five selected building component systems for integration
into LCAQuick Module C1 datasheet through a detailed breakdown

of the plastic components within each one.

Figure 2 - Diagram of plastic product lifecycle. (UoA).

To identify alternative fixation methods and materials for five build-
ing component systems that disregard the end-of life of the build-
ing. During the design phase of a building, the selection of compo-
nents, materials, and fixation methods impacts the lifecycle of the
building, and its total embodied energy. Once building components
have been fixed using glues or foams, the components become
contaminated and cannot be separated without being destroyed.

Such components are typically discarded in landfills (BRANZ, 2022).

10



5. Methodology

The nature of the methodology employed in this research is both qualita-
tive and quantitative. The first part is quantitative and involved the com-
pilation of a list of plastic components and the relevant information for
each one. The second part of the process was quantitative, as it involved
the evaluation of each component's reuse, recycling, and landfill poten-
tial. The evaluations were based on a range of sources including publica-
tions, product specifications, discussions with builders and other experts
in the building construction industry. The final part of the research, also
of qualitative nature, proposed additions to the LCAQuick Module C1 in
the form of ‘best practice’ scenarios. In these scenarios, alternative fixa-
tion methods and materials that are more conducive to a closed loop

material cycle are suggested and explained.

5.1 Identification of Plastic Components

This step involved compiling a comprehensive list of all plastic compo-
nents used in building construction in New Zealand. This included com-
ponents such as pipes, insulation, glues, foams, fixtures, and various oth-
er plastic building elements. The construction of an eight-unit terraced
development, at 40 Titirangi Road, New Lynn, Auckland was the case
study for this report. A list of all components for the build were provid-
ed by owner Nigel Benton, from which a list of plastic components was
extracted. The plastic components were then detailed in a spreadsheet,
including their application, location within the building, material con-

tent, and fixation method (see complete list in Appendix). To ensure that

the report encompassed a broad scope of plastic componentry and their
respective fixation methods, additional plastic components were added
to the initial list. These were plastic components that are typically found
in other New Zealand budlings and developments (see results in Appen-
dix).

Glues and foams were also added to the list, as they are defined plastics.

Plastic, as a substance, is defined by Merriam-Webster (n.d.) as:

“Specifically: any of numerous organic synthetic or processed materials
that are mostly thermoplastic or thermosetting polymers of high molec-

n

ular weight and that can be made into objects, films, or filaments)

Common adhesives and foams are often composed of polyurethane
or silicone bases, which fall under the of synthetic thermoset polymers
(Chalmin, 2019; Geyer, 2020). This report considers adhesives and con-

struction foams as plastic components in building construction.

5.2 Evaluation of Potential End of Life

Once the list of plastic components was compiled, the research team
assessed the potential for three main disposal outcomes: ‘reuse, ‘recy-
clability, and ‘landfill' (Table 1). They examined each plastic component’s
potential for being reused in other construction projects, recycled into
new materials, or ultimately destined for disposal in a landfill. Each com-
ponent was then assessed for reuse, recyclability, or landfill on a yes/no

basis.

1



The evaluation of ‘reuse, ‘recyclability, and ‘landfill’ is conducted based
on, research consortium meetings, online research on the collective
experience of builders, architects, product manufacturers, and build-
ing companies. Furthermore, in collecting and analysing research data,
the team utilized BRANZ appraisal documents, observed products in
the market, and reviewed technical product data sheets. Through this
approach, the research team leveraged the combined knowledge and
practices of these entities to assess the potential disposal outcomes for

the identified plastic components.

Plastic component |App|ication |Location |Materia|content Fixation |Reuse IT?ecyclabiIity |Landﬁ|l

Soft plastics
Agpac Polythene
Black 250 Micron
4mx25m [Slab
DPM] (5)

“black polythene sheet
for use as a damp-proof
membrane (DPM) under |slab foundation system

floor slabs.” (5) (EXPOL Tuff Pods and poured
concrete) (5)

Used to separate site “250-micron thick, |“The DPM No
levelling sand from concrete |[black polythene is loose laid  [(16)
sheet.” (5) with taped
joints” (5)

No, contami- [Yes (16)
nated

Table 1- Example of information gathered for soft plastics. (UoA)

5.3 Alternative fixation methods and material
options

The outcomes of this research were formatted to be integrated into the
LCAQuick C1 Building End-of-Life Waste default datasheet to support
the continued development of the tool. LCAQuick is a Life cycle assess-
ment tool developed by BRANZ. The tool is designed to support archi-
tects, designers, and structural engineers to make informed, sustain-
able design decisions. Module C1: Building End of Life Waste Datasheet
is used to estimate the demolition waste quantities from commercial
buildings in New Zealand. The information is divided into ‘typical case’
and ‘best practice’ scenarios, each with the subcategories: ‘reuse’, ‘recy-

cling’, ‘recovery (energy), and ‘landfill/cleanfill’

This research presents commonly used plastic components found in
five systems within a residential building (slab systems, flashings and
jointers, interior door frame fixing, fixing plywood floor cover on joists,
and EIFS (Exterior Insulation Finishing System)) and their current
waste endpoints as ‘typical case’ scenarios in the format of LCAQuick
C1 datasheet and is described in the results section. Additionally, ‘best
practice’ alternatives for each plastic component and suggestions for
alternative fixation methods and materials are presented in the same

format.

In LCAQuick Module C1, each subcategory gives the percentage of the
material that is typically reused, recycled, sent to energy recovery, and
discarded in landfills during demolition. The Titirangi Road case study
was a new build construction site, not a deconstruction project. There-
fore, percentages for the waste endpoint of each component were not
able to be determined. This is a potential area for future research. In place
of the missing percentage figures, existing data fromm LCAQuick data-
sheet (typical case) was input. Assumptions about the end-of-life of each
component were made based on research consortium meetings, col-
lective knowledge of practitioners and the research team, site visits to
40 Titirangi Road, and online sources such as technical documents and

publications.

12



6. Limitations

6.1 Durability

Durability is not within the scope of this research. The main reasons for its
exclusion are the complexities of durability assessment, involving many
factors such as the degradation of plastics due to moisture, chemicals,
UV sunlight, movement, weather and so on. A detailed deconstruction
case study project by measuring each plastic recycling opportunities
after lifetime would be necessary to investigate the durability factor of
built in plastic components. In this report, it is assumed that if a building
component can be removed from the building without significant dam-
age, then it can be reused in another project. Due to the wide range of
materials and plastic product manufacturers identified, durability was

an impractical focus for the scope and scale of the research report.

6.2 Economic factors

Another limitation of this paper is the financial impact of switching to
more sustainable materials. No cost calculation of the most sustainable
“‘green” material selection possible, or examination into an investment

return study was undertaken in this report.

6.3 Alternatives and advice

The results of this research are limited to five systems found in residential
buildings and the components within them. This is due to the lack of

viable alternatives available on the market. Many of the plastic compo-

nent systems identified in this research are highly specialised products
which limits their potential for recycling. The development of entirely
new systems in which each component is separable after life and has its
own circular economy would be required to replace these. For example,
the window flashing tape system developed by Thermakraft provides a
weather-tight seal around the edges of window fenestrations and oper-
ates as the industry standard for weather protection and sealing win-
dows for weathertightness. There are no alternative solutions available
on the market currently. High strength adhesive tapes in combination
with one another cannot be reused after life, nor can the material that
the tapes adhere to be reused because the adhesive from the tape con-
taminates the material. A more sustainable solution to sealing around
a window might require the development of an entirely new system of
interconnected products that could allow for reuse or recycling of each
component in the system, therefore recommmendations for the replace-
ment of this system are beyond the scope of this report. Several other

plastic components identified in this research also fall under this cate-

gory.

6.4 Toxicity

Toxicity is not within the scope of this study. Plastics and their associated
chemicals can release toxins throughout their life that can be harmful
to the environment and to human health. The chemical composition of
plastics, including glues and foams are highly complex and often toxic
during multiple stages of their lifecycle, including production, installa-
tion, during use, demolition, and in landfill. Despite the recognition of
these risks, discussion and analysis of these aspects of plastic building

components are omitted in this report.
13



7. Results

7.1 List of all plastic components

24 plastic components were identified in the Titirangi Road case study.
13 additional plastic components were identified through other docu-
mentation from the case study site such as photos from the bins on the
site that collected waste during construction. 8 more plastic elements
were identified by the research team by online research investigation
as typical for a construction site in NZ, totalling 45 plastic components
identified.

According to the evaluation that was undertaken in this research, all
the 45 plastic components identified would typically go to landfill. 42 of
the 45 plastic components identified are unable to be reused (Figure 3).
However, the three identified that can theoretically be reused, PVC vent
strips, PVC jointers and plastic access panels.

12 of the 45 plastic components are recyclable, and 33 are non-recyclable
(Figure 4). Like reusability, the plastic components recyclability is depen-
dent on the product material composition, the availability of recycling
facilities and the material's state of contamination and condition at the
time of demolition or deconstruction. These results are based on BRANZ
LCAQuick data, and assumptions informed by the information sources
that formed the basis of this report.

Reusable vs. non-reusable plastic
components

Reusable
3 of 45 components
7%

Non-reusable
42 of 45 components
93%

= Reusable = Non-reusable

Figure 3 - Total reusable vs. non-reusable plastic components. (UoA)

Recyclable vs. non-recyclable plastic
components

Recyable
12 of 45 components
27%

Non-recyclable
33 of 45 components
73%

= Recyable

= Non-recydable

Figure 4 - Total recyclable vs. non-recyclable plastic components. (UoA)

14



7.2 Alternative fixation methods and material
choice examples

The following subsections include analysis and advice for commonly
used plastic components found in five systems within a residential build-
ing: slab systems, flashings and jointers, interior door frame fixing, fix-
ing plywood floor cover on joists, and EIFS (Exterior Insulation Finishing
System). The ‘typical case' and ‘best practice’ scenarios are described in
terms of application/material content, location/fixation, and reuse/recy-
cling. The corresponding advice for alternative fixation methods and
materials is composed of recommendations that are both historic, but
now out of fashion, like mechanical fastening, blocking, and nailing, and
innovative products found on the market such as Cleva Pod and Stosys-
tain. Recommendations for the inclusion of each plastic component in

LCAQuick are detailed at the end of each subsection.

The criteria for best practice scenarios were used for the alternative solu-
tions, which is that materials and components will be installed correctly,
and thus free of contamination and properly separated at end of life and

are able to be reused or recycled.

7.21 Slab Systems

7.2.1.1 Typical case: Foundation systems

Application/ Material content

The RibRaft foundation system is often used in combination with EPS
blocks such as the Expol Tuff Pod system, to form a concrete reinforced

slab foundation for a common residential build. Components include

rebar mesh chairs, EPS internal spacers, EPS edge
spacers, EPS centre spacers, EPS pods, steel rebar as

well as the poured concrete itself.
Location / Fixation

Blocks of EPS are laid out in specified the grid pat-
tern. Centre, internal, and edge spacers are laid out
to hold the EPS blocks in place, as well as providing
support for the placing of steel rebar between and
on the edges of the slab. Mesh chairs are arranged
on top of the EPS blocks to support the top layer of
relbar before concrete is poured, creating the foun-

dation slab.
Reuse/ Recycling

In a typical case scenario, when the foundation slab
of the building is demolished each aspect of this
foundation system is contaminated and is unable
to be reused. This includes rebar mesh chairs, inter-
nal rebar spacers, EPS edge spacers, EPS centre
spacers, EPS blocks as well as the concrete itself. For
each of these components recycling of the mate-
rials is possible but highly unlikely to occur due to
the contamination and the labour-intensive pro-
cess of removing concrete from plastic and EPS.
Thus, in a typical case each of the components will
be diverted to landfill.

Figure 5 - Rebar chairs
in the RibRaft System.
(Firth Industries, 2019).

Figure 6 - RibRaft in-

stallation closeup. (Fi

Industries, 2023).

irth

Figure 7 - Solid Bearing
Concrete RibRaft Foun-
dation. (Construction

Specialists Ltd, 2023).
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version1 9/5/16 Module C1

Typical (current)

Fate of building waste (% material by mass)

Recycling route/ technology

Recovery (En- Landfill/ Clean-

g il
Rebar mesh chairs 0 0 0 100 Difficult to recover as binds to concrete *
EPS pod internal spacers 0 0 0 100 Difficult to recover as binds to concrete o
EPS pod edge spacers 0 0 0 100 Difficult to recover as binds to concrete e
EPS pod centre spacers 0 0 0 100 Difficult to recover as binds to concrete e
EPS pods 0 0 0 100 - *
Stainless steel rebar 0 20 0 80 Recycled back into steel **
Concrete (in situ) 0 20 0 80 20% reclaimed and crushed for aggregate in Auckland. o

Table 2 - Proposed addition to LCA Quick: Typical - foundation systems. Adapted from (BRANZ, 2022).
Sources: * UoA Data ** LCA Quick default data (BRANZ, 2022)

Figure 8 - The Figure 9 - RibRaft installation.

RibRaft System (Firth Industries, 2012).
(Firth Industries,
2020).

Figure 10 - Polystyrene contaminat-
ed by concrete. (ClevaCo, 2023).
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7.2.1.2 Best practice: Foundation systems
Application/ Material content

The Cleva Pod system can be used to replace the plastic componentry
and EPS blocks required for a reinforced concrete slab foundation. It is

manufactured from recycled and waste polypropylene plastic.
Location/ Fixation

The Cleva Pods are placed in the same grid pattern as EPS blocks would
be for a reinforced slab foundation. They can be cut on site to fit irreg-
ular floor plans, and can have their own spacer system. Once the grid is
locked in, rebar can be installed in a similar way to a traditional founda-

tion system, and concrete poured on top.
Reuse / recycling

The Cleva Pod system eliminates the use of single use plastics, and is
recyclable at the end of the foundations life (CLEVACO, 2022). The crucial
difference of the ClevaPod system is that it does not use EPS as insula-
tion material. With its plastic pods, it creates air cavities that serve for
insulation properties. The problem with the conventional EPS system is
that EPS cannot be separated clearly when it is connected with concrete,

and ClevaPod solves this issue.

The task and opportunities for the separation of the steel rebar from the
concrete slab remain the same. For the stainless steel rebar and con-
crete, we assumed the same data found in the LCAQuick C1 Datasheets,

which is 100% recycling and 0% cleanfill in the best practise scenario.

Figure 11 - Cleva Pod 220
waffle foundation pod.
(Clevaco, 2023).

Figure 12 - Rein-
forcing bars on
the CLEVA POD®
spacers™. (Cleva-
co, 2022).

Warkworth Auckland. (Clevaco,
2022).

Figure 14 - CLEVA POD® recycling.
(Clevaco, 2023).

Figure 15 - Cleva Pod spacer.
(Clevaco, 2023)

Figure 13 - Clevaco full foundation
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version1l 9/5/16

Module C1

Best practice (case studies/future)

Fate of building waste (% material by mass)

Recovery (en-

Landfill/ Clean-

Recycling route/technology

g fill
Plastic foundation pods (Cleva Pod) 60 40 Assume correct separation and recycling
Pod spacer 60 40 Assume correct separation and recycling
Stainless steel rebar 0 100 0 0 Recycled back into steel *
Concrete (in situ) 0 100 0 0 Assume reclaimed and crushed for aggregate *

Table 3 - Proposed addition to LCA Quick: Best Practice - Cleva Pod foundation system. Adapted from (BRANZ, 2022).

Sources: 1) Cleva Pod TDS, * LCA Quick default data (BRANZ, 2022)
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7.2.2 Flashings & jointers
7.2.2.1 Typical case: PVC Vent Strip, Jointers and Flashings

Application/ Material content

Vent strips, jointers and flashings are perforated, moulded lengths of
polyvinylchloride (PVC). Vent strips are used to close the bottom edge
of cavities, protecting the cavity from vermin and allow ventilation while
protecting the bottom of the cladding. Jointers fill gaps between sheets,
for example between fibreglass sheets. Flashings assist with weather-
tightness of the building envelope and can be used for straight joins and

Z flashings as well.
Location/ Fixation

Vent strips are fixed to framing using nails or staples wherever there is
an opening in the bottom of wall cladding, to allow the cavity to drain.
Jointers are nailed to joists, and flashings are nailed or taped at internal

and external corners.
Reuse/ Recycling

For each of the PVC vent strips, jointers and flashings, reuse is possible if
the material is undamaged, and the material can be recycled. However,
all of these components are typically disposed of in landfill unless specif-

ic recycling bins are provided on site.

Figure 16 - James Hardie 302490 PVC Vent
Strip 75mm x 18mm x 3000mm. (GFC Fas-
teners, 2023).

Figure 17 - Slimline Soffit. (Soudal, n.d.).

Figure 18 - DynaFlash 75 x 75mm Universal
Back Flashing. (Dynex Build, n.d.)

19



version 1 9/5/16

Module C1

Typical (current)

Fate of building waste (% material by mass)

Recovery (En- Landfill/ Clean-

Recycling route/ technology

Source

g fill
PVC vent strips 0 0 0 100 - *
PVC jointers 0 0 0 100 - i
Corner flashing 0 0 0 100 - *

Table 4 - Proposed addition to LCA Quick: Typical PVC Vent Strip, Jointers, and Flashings. Adapted from (BRANZ, 2022).

Sources: * LCA Quick default data
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7.2.2.2 Best practice: Metal Vent Strip
Application/ Material content

Metal, usually aluminium, vent strips, jointers and flashings are avail-
able in the New Zealand market. They serve the same purpose as their

respective products made of PVC, though with greater durability.
Location/ Fixation

Aluminium vent strips and jointers are used in the same way their PVC
counterparts are. Aluminium flashing in the form of Z flashing and
straight flashing is also used in the same way are also available in alu-

minium.
Reuse/ Recycling

Aluminium has a higher durability than PVC and therefore can be reused
more easily at the end of life. Recycling facilities for aluminium are readily

available in New Zealand.

Figure 19 - James Hardie 305431 Stria
Aluminium Cavity Closure 3000mm. (GFC
Fasteners, 2023).

Figure 20 - IOMM ALUMINIUM CLADDING
H JOINER. (Plastics Hub, 2023).

Figure 21 - Internal 90 Angle Aluminium
Flashing 3.0m. (Shawdowclad, n.d.)
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version1 9/5/16 Module C1

Best practice (case studies/future)

Fate of building waste (% material by mass)

Recycling route/technology

Recovery (en- Landfill/ Clean-

g fill
Aluminium vent strips 50 50 0 0 Assume correct separation, reuse/recycling available Rk
Aluminium jointers 50 50 0 0 Assume correct separation, reuse/recycling available **
Aluminium corner flashing 50 50 0 0 Assume correct separation, reuse/recycling available fo

Table 5 - Proposed addition to LCA Quick: Best Practice - PVC Vlent Strip, Jointers, and Flashings. Adapted from (BRANZ, 2022).

Sources: ** UoA data
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7.2.3 Interior door frame fixing

7.2.3.1 Typical case: Expanding foam
Application/ Material content

Expanding foam is Polyurethane (PU) based self-expanding foam used
for a variety of purposes, usually to close and fill gaps in building con-
struction and assist with weathertightness to prevent thermal transfer,
air movement and acoustic transfer, as well as being used for adhesion

and bonding materials.
Location/ Fixation

Expanding foam is used around the edges of window and door fenes-
trations, filling gaps around holes for piping, fixing window and door
frames, filling and sealing around pipe and ductwork penetrations, as
well as bonding insulation components such as XPS and EPS sheets,
wood fibre boards and fibre cement boards. It is sprayed with a gun
accessory or tube supplied with the product. The product itself is adhe-

sive so no further fixation is required.
Reuse/ Recycling

Neither reuse nor recycling is possible. The material is single use and
is also damaging to other products, it is possible to remove expanding
foam with a solvent though unlikely to occur to reuse or recycle other

materials or products as the process is labour intensive.

Figure 22 - Mounting of door frames. (Sika Group, n.d.).
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version1 9/5/16 Module C1

Typical (current)

Fate of building waste (% material by mass)

Recycling route/ technology Source

Recovery (En- Landfill/ Clean-
erg ill}

Expanding foam 0 0 0 100 - k)

Table 6 - Proposed addition to LCA Quick: Typical Expanding foam. Adapted from (BRANZ, 2022)

Sources: ** UoA data
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7.2.3.2 Best practice: Blocking, nailing, screwing and loose fill insulation
Application/ Material content

Many scenarios in which expanding foam is used can be replaced by
loose fill insulation. For example, this could be around the edges of win-
dow frames, door frames or external pipe penetrations, for which insu-

lation could either be cut to size or have loose fill pushed into the gap.

Blocking and nailing around the edges of internal doors is another via-
ble alternative for avoiding the use of expanding foams in construction.
Small pieces of wood can be used to secure the door frames without

using expanding foam.
Location/ Fixation

As above, many of the places in which expanding foam is used could
have loose fill wool insulation pushed into gaps as required. Alternative-
ly, blocking and nailing can be put around the edges of internal door

frames.
Reuse/ recycling

Provided that the loose fill wool insulation is installed correctly, main-
tained and as well as the house being deconstructed correctly with no

contamination of the material, reuse and recycling is possible.

Using either nails or screws makes a crucial difference in terms of recy-
cling and reuse. As nails are not reversible connectors, removing them
becomes challenging without causing damage. In examples of demo-

litions, nail connections in timber-frame construction have been chain

sawed, cutting both the timber and nails, making it very difficult to sep-
arate the nails from the timber for recycling. On the contrary, screws can

be unscrewed without sustaining damage.

NZS 3604, which regulates timber-framed buildings, specifically man-
dates the use of nails and glue in construction (Standards New Zealand,
2011). This contradicts the characteristics of reversible joints, such as
screws. Information received from demolition contractors suggests that
newer buildings are more challenging to deconstruct than older ones
due to the extensive use of multiple nailed joints, hidden fixings, and
composite construction materials (Storey et al, 2003). Removing nails
without damaging the timber proves to be time and manpower-con-

suming.

Figure 23 - Door frame set in floating wall. (Twinsprings Figure 24 - Loose Fill Fibreglass
Research Institute, 2016). Insulation. (Marvin Doors, 2019).
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version1 9/5/16 Module C1

Best practice (case studies/future)
Fate of building waste (% material by mass)

Recycling route/technology

Recovery (en- Landfill/
Recycling ergy) Cleanfill

Loose fill insulation 100 0 0 0 | Assume uncontaminated 1

Assume some re-use as timber framing (treated or untreated). Untreated

Timber blocking 10 50 15 25 | recycled into smaller pieces by cutting or to form mulch. Some chipped 2
for fuel.

Screws 80 20 0 0 - 3

Nails 0 20 0 80 - *

Table 7 - Proposed addition to LCA Quick: Best Practice - Blocking, nailing and loose fill insulation. Adapted from (BRANZ, 2022).

Sources: 1: BRANZ ‘What products can be salvaged?’ https.//www.branz.co.nz/sustainable-building/reducing-building-waste/assessing-waste/salvaged/
2: Adapted from BRANZ LCA Quick data, Timber (solid)

3: Storey et al, 2003

* UoA data
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7.2.4 Fixing plywood floor cover on joists

7.2.4.1 Typical case: Adhesives
Application/ Material content

Adhesives are very commmon in building construction in New Zealand. Sil-
icone is a common base for a sealant/adhesive, as well as moisture-cured
or hybrid silyl modified polymer, polyurethane, or synthetic rublber, var-

ied per the performance requirements for each product.
Location/ Fixation

There are many applications, such as bonding common construction
materials (metals, timber, concrete), installing fibre cement or other
types of panel bonding, and attaching skirting boards, architraves, and

trims to walls.
Reuse/ recycling

As the material is a fixative, neither reuse nor recycling is possible. Fur-
thermore, the product, once dried is very difficult to remove and can
often be the cause of other materials’ contamination and therefore

inability for other materials to be recycled.

Figure 25 - Adhesive applied to floor joists. (Construc-
tionMentor.net, n.d.)
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version1 9/5/16 Module C1

Typical (current)

Fate of building waste (% material by mass)

Recycling route/ technology

Recovery (En- Landfill/ Clean-
g il [l
Adhesives 0 0 0 100

Source

Table 8 - Proposed addition to LCA Quick: Typical Fixing plywood floor cover on joists. Adapted from (BRANZ, 2022).

Sources: * UoA data
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7.2.4.2 Best practice: Mechanical fastening
Application/ Material content

Instead of using adhesive, several mechanical fastening solutions are

possible.
Location/ Fixation

Mechanical fixing with screws, self-drilling screws and nails can be used
to secure materials without the need for silicone/adhesives. Metal panel-
ling clid, connectors or angle brackets designed to hold panelling, archi-
traves, skirting or trims in place can be used instead of silicone. There
offer additional support and can be used in combination with mechan-

ical fixing.
Reuse/ recycling

Like expanding foams, adhesives are often the cause for another materi-
als' inability to be reused or recycled, and as they are also a fixative, they
are inherently unable to be recycled or reused themselves. The use of
mechanical fixings may allow for reuse dependant on the product (such
as brackets, but unlikely for screws or nails), and recycling is possible,
dependant on the quality and care taken during a building's decon-

struction.

Figure 26 - Attaching Plywood Underlayment to Sub-
floor. (The Engineered Wood Association, 2013).
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Nails

Module C1

Best practice (case studies/future)

Fate of building waste (% material by mass)

Recycling route/technology

Recovery (en- Landfill/ Clean-
g fill

0 0 0 100

Source

Screws

80 20 0 0

Table 9 - Proposed addition to LCA Quick: Best Practice - Mechanical fastening. Adapted from (BRANZ, 20