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ARCHITECTURE OF REUSE

Exploring a prolonged life cycle of materials through an

adaptive transformation

Take, make and waste. Our society is trapped in a linear
economic system where we extract raw materials, process them
into products and as they have served their purpose they are
reduced to waste. This unsustainable mentality seeps through
to all things consumable, from fashion and cellphones to
kitchen counters and buildings. In Sweden, the building sector
is responsible for 40% of all produced waste. Despite our desire
towards sustainability, we demolish buildings long before their
due date and sustain a practice in which not even new and still
functional products are spared from the waste bins. Instead of
feeling apathy towards this detrimental practice in which our
field finds itself, another approach is to educate ourselves in

sustainable building methods we personally believe in.

This thesis explores transformation and material reusage,
strategies that are often seen as separate programmes but
are closely interlinked from a circular perspective. The project
investigates the abandoned CEPA-building situated in Vasterbro,
an industrial area in Lund that is subject to an urban renewal
project in the coming years. As the area is demolished and
developed into a new residential neighborhood, this thesis
proposes an adaptive transformation of the former metal
industry building info a mixed use public building housing a
youth center, re:makerspace and flexible rental facilities for
coworking and commercial activities. The building acts as an
explorative testbed to gain knowledge on circular techniques,
values and tools. How do we encourage a prolonged material

life cycle through architecture?

Architecture of Reuse
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“The big global problems

are [...] brought about by

our linearly organized
economic system, in which we
extract, use and discard raw

materials. Take, make and <= =

RS R

waste.” -

. N
3.
L8

(Material matters, 2019) : M

SUMMARY OF CHAPTER

The background to this project is a concern
over our dysfunctional relationship to resources
in today’s society. Our linear economic system
fosters a ‘take, make and waste’ culture which is
also reflected in our treatment of buildings and
their materials. In this chapter, | will go into the
issues behind this thesis, such as our relationship
to resources, the role of the construction industry
and a curiosity of the tools we as architects have
for a more sustainable architecture practice.
In addition to the environmental incentives,
the project is also grounded in a personal
interest in an ’architecture of time’ - design that
revolves around existing buildings, structures or

materialities.

Background

-— O1.

Photo by Ruslan Khadyev
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Background

RESOURCES & MENTALITY

Our linear economic system is relying on a
continuous exponential growth, and in order to
maintain it we have fo consume in greater and
greater quantities. We extract raw materials,
process them into products and when they have
served their purpose they become waste. The
waste is incinerated to produce heat or added to
landfills, and new virgin materials are extracted in

order to tend to our ever consuming society.

With mass-production, technology and the cheap
labor of low-income countries it is cheaper to
produce new products than repair the old. We
have moved from a mentality of ‘wear and repair’

to ‘wear and tear’ and nowadays ‘wear and throw’.

Photo by John Cameron

That mindset seeps through all things consumable
- from fashion and cellphones to kitchen counters

and buildings. As if our resources were unlimited.

“[...] we live in a world
where we globally use
almost double the amount
of resources earth is able
to regenerate. And yet, our

consumption keeps rising.”

(Lendager & Pedersen, 2020)
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Background

T P ST —

.i o
i
it
-
i

THE BUILDING INDUSTRY

The building industry is responsible for 40% of
the produced waste in Sweden. Despite a desire
towards sustainability, we demolish buildings long
before their due date and sustain a practice in
which not even new and still functional products
are spared from the waste bins. Material has little
value in the grand scheme of construction - it
is cheaper to throw away all overstock material
during constructions compared to the cost of

storing, handling and transporting it.

The waste is produced through new construction,

demolitions as well as renovations. In the book

'Aterbruk av byggmaterial’ (2022), Strand Nyhlin

Image: Demolition of a building
Photo by Kirill S

& Afreds share the unsustainable reality of
refurbishments, where offices are renovated 15-
20 times during their lifetime resulting in almost

new material being continuously torn out.

There is no signs of the wasteful practice slowing
down, according to Lendager & Pedersen (2020)
we are set to triple material extraction in 30 years
and triple waste production by 2100 - concluding
that "if we stand any chance of averting climate
catastrophe, we must start with buildings - and
stop conceiving them in the same way we have

for centuries”.

Architecture of Reuse



“In a reuse project, I have

to think backwards, present
and future in time. In other
projects, the focus is almost

only on the present. ”

(Kim T&ngfeldt in ‘Aterbruk av byggmaterial’ 2022)

ARCHITECTURE OF TIME

The topic of material and building reuse is
interesting to pursue not only due to its environ-
mental incentives, but from an architectural
perspective. | personally find that architecture that
is rooted in existing buildings or materialities often
benefits with an additional layer of complexity and
richness. Something happens as you ‘get time into
our architecture’ as Seren Nielsen (2022) from
Vandkunsten expressed during the 2022 Lund
Architecture Symposium, describing how a future
sustainable approach to architecture focused on
transformations and refurbishments could result
in a new type of architecture. An architecture that
cannot be designed from a blank sheet of paper,

that is ‘much more relaxed, full of mistakes’,

Photo by DLKR (2020)

quirkiness - and more human. Buildings that

reflect us.

| believe that the same notion applies to reused
materials and elements, which | delve further into
on page 33. In this project | wanted to explore
both transformation and reuse - which are often
seen as two separate programs but are in fact
closely interlinked. From a circular perspective, it
is important that we also evaluate the possibilities
of preserving and reusing our existing buildings
and their structural framework in order to not limit
the architecture of reuse to solely revolve around
superficial layers. Could this combination of pro-

grams result in new architectural expressions?

Architecture of Reuse



TOOLS OF THE ARCHITECT

It is impossible to look at this topic without
reflecting on the role of the architect. As a young
architect about to enter the market, it is easy to
feel an apathy towards this detrimental practice
in which our field finds itself. | personally believe
that we have to actively take responsibility in
ending the wasteful cycle of our industry - and an
approach to this could be to educate ourselves
in sustainable building methods we personally

believe in.

That is why | wanted to delve into the topic of
material reuse and circular building techniques in
my thesis project - to explore the tools we have as

architects to care for our existing resources. | will

Image: Materials waiting for a
new use.

Photo by Malmé &terbyggdepd.

go into further detail on these tools and techniques
in the following chapter and throughout the

project.

How can we be part of
increasing the perceived
value of our resources? What
tools do we have for a more
sustainable architectural &

construction practice?

Architecture of Reuse



AIM & RESEARCH QUESTION

My aim with this project is to explore how architecture can

encourage a prolonged material life cycle.

This will be investigated through the implementation of material
reusage in an adaptive transformation of a former industrial
building. The building will act as an explorative testbed to
further educate myself in techniques and tools of reusage - to

gain an understanding of their potentials and restrictions.

-019
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WASTE AS A RESOURCE

This chapter is presenting an alternative, circular,
way of approaching materials. It explains
underlying concepts to material reuse such as
circular economy and architecture, as well as
‘shearinglayers’ - the understanding of the building
as a set of components that evolve in different
timescales. What is the situation in the Swedish
construction industry, what difficulties do we have
when it comes to implementing reuse and what
are the areas that we as architects can improve?
The chapter goes through some of the tools and
techniques that can be applied to material reuse,
such as design for disassembly, composition,
material value shifts through upcycling and

storytelling, and presenting architectural, design

Reuse

and programmatic references on the various

tools.

- 2.

Photo by David Hofmann
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Reuse

GLOSSARY

In this thesis ‘Reuse’ is being used as an equivalent word to
"Aterbruka’ [swe] - a collective term for recovering, repurposing,
down- or upcycling existing material as an alternative of it

being reduced to waste.

To reuse a compontent or material for the same function
without or with few modifications. E.g. to redistribute existing

roof tiles to the roof of a new building.

To reuse in another function.

End-of-life materials that are recycled as raw material in the
production of a new product. E.g. crushing concrete and re-

cycle as filling material.

Reuse after redesigning, upgrading or transforming building

materials into a new constellation or function.

Renovate a building or space, through e.g. alterations,

modernisations, ‘cosmetic’ renovations or repair work.

To change the form, configuration or properties of an existing

building for a need or a purpose.

An economic system that give incentives to reusing materials,

rather than scrapping them and then extracting new resources.

CIRCULAR ECONOMY

When discussing a “circular economy” today
we refer to a system with a restorative and re-
generative effect rather than the current linear
“take-make-waste” economy. It is a system that
gives incentives to reusing resources rather than
scrapping them and then extracting new materials.
Circular economy applies on many levels - from
the implementation of renewable energy in the
energy sector to excluding toxic recycle-impairing
chemicals through product design or elimination
of waste through changes in the construction

industry.

As per Ellen MacArthur’s (2022) definition there
is also a social dimension - a circular economy
should generate a growth with positive benefits
for the entire society, not just a selected few. In
the book “Solution” Lendager & Pedersen (2020)

points out how waste production is directly

proportional to demographic and economic
development. The higher your income is - the
more waste you are likely to generate. Therefore,
it is extremely relevant for an affluent country such
as Sweden to examine and reprogram its current

resource system.

“The goal of the circular
economy is to design
systems and societies
without waste, to recycle
materials and add the
smallest possible amount of
limited resources and fossil
energy to the process as

possible.”

(Lendager & Pedersen, 2020)
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CIRCULAR ARCHITECTURE

How can the circular philosophy be implemented

in architecture and construction?

Repairing, maintaining & renovating

existing buildings and components.

Reuse the existing resources.

Give resources a new use, through
upcycling components or refurbishing

existing buildings or structures.

Design material & components to be
long lasting & capable of easily enter

intfo a new lifecycle.

Design buildings for disassembly, so
elements can be reused or recycled at

the end of its lifetime.

Strategies according to the Ellen MacArthur
Foundation (2022) and Lendager & Pedersen
(2020). The latter authors bottles it down to:

“We must design from waste

and design waste out of the
system”

They also voice the difficulties to implement these
strategies as the contemporary architect is limited
to decisions concerning the purely aesthetic and
functional dimensions of a building, with the
investors, developers and engineers dictating the

actual framework of the project.

Structural changes are needed in order to take
circular architecture into practice, with design

being adressed earlier in the process.

Architecture of Reuse
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Book recommendations on circular architecture & reuse. The bottom two are available online as open source documents.

“The difficulty with
prescribing reuse is that the

which components will be on

starts.”

(Trans. from Swedish; Bjérkman & Kardell, 2021)

architect can not know exactly

the market when construction

THE ARCHITECT'S CHALLENGES

What are the limitations and challenges of working
with reuse as an architect in Sweden today?
According to Bjérkman & Kardell’s interview study
(2021) with architects, sustainability managers
and research institutes there is currently no large-
scale reuse of building materials and components
in Sweden, with few examples of projects where
the framework, frame complements or fixed

furnishings have been reused.

They identify the following barriers for reuse in the
Swedish building industry:

¢ Lack of knowledge

* Lack of quality and guarantee systems

¢ Lack of warehousing and logistics

* Lack of recycled materials

Many of the barriers are natural consequences

of an industry where demand has not existed and

therefore the knowledge, providers and processes

have not been built up.

Some of the measures and tools the study

suggests could promote and increase the use of

reuse materials:

* Knowledge & developing new mindsets

* Introduce and plan for reuse from an early
stage in the process

* Longer involvement and participation of the
architect in projects

* Flexibile designs; resilience to variables

In this thesis | concentrate on the two last points
as these are measures that | can address and
improve as a student. They are important in
order to be able to design qualitative, compelling
examples of circular buildings in Sweden that can

in turn further develop our resource processes.

Architecture of Reuse



Layer Expected life time (yrs)
Stuff Daily

Space plan 3-30

Services 7-15

Structure 30 - 300

Skin 20

Site Eternal

Based on diagram of lifetime layer-structured construction by Stewart Brand.

LAYERS & LIFECYCLES

An important concept for reusage and circular
architecture is the understanding of the building
as cyclic layers. The architect Stewart Brand
elaborated Frank Duffy’s concept of shearing
layers in his book "How Buildings Learn: What
happens after they’re built’ (1994). The concept
views buildings as a set of components that evolve

in different timescales.

Foundation (100+ years)
The foundation is difficult to access, but has a

long life that can endure several buildings.

Structure (50+ years)

The load-bearing elements act as the spine of
the building and are naturally difficult to access
or replace. lis lifetime is often longer than most
buildings survive, so it has a potfential to be

reused in another building or at site.

Facade (30+ years)
Due to its exposure to the weather, it is natural
that the facade cladding undergo change or ren-

ovation during the building’s lifetime.

Services (7+)

The technical systems that keep the building
functioning. The building risks being demolished
early if the outdated systems are too deeply

embedded to replace easily.

Partitions (10+ years)
The interior layout needs to be flexible in order to

adapt to the occupants’ changing needs.

Things (1+ years)
The things we keep inside our buildings; tea cups,

decorations, furniture etc.

Based on interpretation by Guldager Jensen et al (2019).

The project is exploring
design methods that extend
the lifespan of layers and
materials through reuse
and circular transformation

techniques.

The lifespan of a building and its elements are
limited if the layers that need to be replaced
more often are not separable from other layers
or are difficult to access. Design for disassembly
is a technique that addresses that aspect, more

information on that follows on the next page.

Designing with a flexibility for future changes

and needs can also further extend the lifespan of

-29

the building’s elements. This is, as an example,
explored in this project through a flexible interior
wall system for a commercial use since these sort
of interior layers are replaced as often as every

three years due to the change of tenants.

The project is primarily targeting the layers that
are more frequently replaced, investigating
suitable solutions that can extend their life cycle,
while looking to preserve the existing layers with
a longer life span such as the structural system
and foundation. Generally when implementing
reused materials to a building one would look to
reuse them in their current shearing layer or, if its
performance is impaired, move it to a layer where
there are lower demands on its function or it is

less exposed to prevent further deterioration.

Architecture of Reuse



Reuse

10 TECHNICAL DESIGN RULES FOR DISASSEMBLY

From 'Rebeauty — Nordic Built Component Reuse’ (Manelius & Nielsen, 2017)

1/ Reversible fixations (mechanical) enable

disassembly without damaging components.

2/ Separability of building parts and
component members and constituents.
This generally disqualifies composites, glued,

cast, or other chemical connections.

3/ Hierarchical assembly according to
component lifetime. Enables minimal
interference in components with longer

lifetime when exchanging others.

4/ Accessibility to fixations. Enables

disassembly without damaging components.

5/ Parallel assembly. Enables local

exchange of single components.

6/ Manageable size and weight of

components. To enable changes and

disassembly without crane-lifts.

7/ High generality of components
(modularity, homogeneousness and

uniformity). To increase reusability.

8/ Minimum of mechanical degradation,
such as cutting, carving, and penetration.
To minimise waste and increase component

reusability.

9/ Orthogonal geometries, as opposed
to skewed or curved. To minimise waste and

increase possibility of component reuse.

10/ Minimal number of component types
and parts. To ease processes of disassembly

and of resource mining.

DESIGN FOR DISASSEMBLY

Dfd (design for disassembly) refers to reversible
design solutions that ensures that you can easily
disassemble, replace and reuse components of
a design as they wear out or change function.
The technique itself is not solely applicable to
projects involving reused materials - it is rather

a precondition for future reuse and adaptations.

“Today buildings are
statically welded, glued and
cast together. By designing
for disassembly future
buildings will be flexible and

function as material banks”

Guldager Jensen & Sommer (2019)

It is not a new technique - a historical Swedish
example of dfd is the timber house that was
designed to endure being disassembled and
moved. In “Building a circular future” by 3XN,
Guldager Jensen & Sommer (2019) suggest the

following strategies for reversible connections:

¢ Use screws, nuts and bolts instead of non-
reusable nails to avoid damaging the material.

* Use common and similar fasteners to easier
identify the different types of fasteners used and
fewer tools needed for deconstriction.

e Use easily dissolvable binders (e.g. water
based) instead of glue and sealants to avoid
damaging the material when separating it.

* Use lime mortar instead of cement in masonry,

as the latter can not be disassembled.

Architecture of Reuse
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WEATHERING

There are also soft values connected to material
reuse, besides the overwhelming environmental
incentives. One of them being patina - an
aesthetic quality created by the traces of time

certain materials collect over the years.

In ‘On Weathering: Life of buildings in time’
Leatherbarrow & Mostafavi (1993) asks - “is
weathering only subtraction, can it not also add
and enhance?”. They write about the romantic
appreciation of aged materials, on which the
subtraction and addition of traces, residual
deposits and weathering creates a present form of
a past life. How the building and its components
take on the qualities and experiences of the site and
its activities. Seren Nielsen (2022) also describes
this attraction to the aged while displaying a
photo of a rusty metal shed, expressing that “you

can’t make this in your sketch block or computer,

Photo by Kelly Sikkema

only one thing can make this composition and
that is time”. Age, and its inherent traces, is a
quality of existing materials that new products

cannot triumph.

Reusage tools such as ‘storytelling’ that Lendager
group utilizes (see page 38) might feel rather
conceptual - but its purpose is to cause a value
shift by sharing the mute materials’ history;
a mental reprogramming towards a care for
materials. By making the users aware of the past of
the materials in the building a new appreciation is
awakened. In the beginning of my research | was
perplexed as to why the reused materials were so
often made highly visible in circular projects and
was curious if it was an effect of the variation in
available materials or a conscious choice. While
it surely can be a mix of the two, the more | study

and empathize with the architecture of reuse

Architecture of Reuse



| understand that it is a very conscious grip - a
display of pride and fascination of materials with

past lives.

Is this fascination not about the ‘right” kind of
aging? Of course, some materials have better
conditions for an appealing patina - virgin
materials such as wood, metal and brick. These
materials also happen to be ideal for reuse due to
their long lifespans and maintenance possibilities,
unlike many of today’s “maintenance free” com-
ponents consisting of inseparable synthetic layers.
Many of our contemporary components are the
result of a quest to create materials and buildings
that do not show their age, an ‘ageless’ but
inhuman perfection. It is interesting how material

reusage could shape an alternative architecture

Reuse

that does the opposite - emphasizing time and

imperfection.

But it is important to stress that the aesthetic
quality of patina is only an additional value
that can be achieved through material reuse. It
is not, and should not be, the main purpose for
us to practice reuse. It is not difficult fo imagine
a future where we no longer have access to the
qualitative, appealingly aging materials and co-
mponents we have today. How do we apply
‘storytelling’ to contemporary materials that bear

no - or unattractive - traces of time?

-35
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Reuse

Creations by the Rave Review. Photo (left) by Marta Thisner; (right) from Editorialist (n.d.)

UPCYCLING

The exclusive Swedish high fashion brand Rave
Review is a great example of the tool of upcycling
- to transform existing materials info a new
constellation or function, and through that cause
a shift in the material value from potential waste

to a sought after product.

Their upcycled clothing is based on a formula
of combining used fabrics that are commonly
available on the market (e.g embroidered bed
sheets) and with more rare or specific fabrics,
resulting in compositions of different style eras

and materials.

This model of deconstructing and combining
common with particular, nostalgia evoking, mate-
rials is an interesting model to apply to architecture
as an opportunity to transform products that are
not in the condition to be reused for its former

function.

-37

The Eames ESU shelf. Photo from Miljégdrden (n.d.)

The Memorian chest. Photo by Folkform

COMPOSITION

Composition is an important and inferesting
challenge when working with material reuse
and an ever changing supply of materials.
There are different methods of designing with
inhomogeneous materials. One strategy is to
apply materials within a framework, similarly
to the personalizable ESU storage unit by the
architects Charles and Ray Eames - although
not constructed of reused materials it combines
different kinds of materials, textures and colors.
Thanks to the variation, the relatively strict
framework is perceived as playful and can be

composed to a calm or expressive character.

Another way of relating to a mixture of materials
is to create very specific and lively compositions
like that of the Swedish design duo Folkform.
Their masonite chest Memorian is made from
recovered Masonite from the 1930s, 50s and
2011, combined info intricate and unique comp-

ositions of art.

The two methods are both applicable to the
architecture of reuse based on the context,
availability of materials and the desired expression

and function.

Architecture of Reuse




Reuse

Apartment entrance in the Lendager group’s Upcycle studios. Photos by Rasmus Hjortshgj

STORYTELLING

The Danish architecture, strategy and material
innovation company Lendager group is at the
forefront of material reuse within architecture in
Scandinavia. The company works with the tool
of ’storytelling’. The founder, Anders Lendager
describes an architecture with a new narrative -
letting the materials and surfaces tell the story of

'what they were before they became a new design

object’ (Fritz Hansen, 2021).

An example of this is their townhouse project
Upcycle studios in Copenhagen that is built from

recycled concrete, repurposed double glazing and

discarded flooring boards. The upcycled concrete
is made from 1400 tonnes of concrete waste from
the construction of the Copenhagen metro. The
concrete is casted with a raw expression and left
bare in the apartment instead of being painted or

clad in gips.

The concept of the houses are relying on the story
of the material reuse - creating new homes from

waste with histories.

The creative workshop of AterSkapa. Photo by SYSAV

e

I3

/7 A

A repaired toaster with owner. Photo by Malmé Repair cafe

PROGRAMMING

One can also encourage and lift the values of
reuse through the program - to design and propose
facilities for circular communities. An example of
this is Retuna Aterbruksgalleria, a shopping
mall and educational center in Eskilstuna that
houses shops and services with sustainable and
circular philosophies, as well as a recycling center
that reconditions unwanted products and sells in

the mall’s stores.

A local initiative in Sk&ne within the reuse
community is AterSkapa - a workshop in creative

re-use and upcycling for kids located at Kretseum

in Hyllie. They host educational workshops for
schools and drop in art days where families
are invited to create things with their collected

industrial waste products.

Another initiative in Skéne is the Repair Café
Malmé which is a non-profit organisation that
helps people in the region to extend the lifetime
of their everyday things and devices. They are
encouraging a ‘repair culture’ in Sweden by
hosting learning events in Malmé and Lund where

people help each other to fix broken products.

Architecture of Reuse
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Social gathering by the rocket furnance. All photos & diagrams by Vandkunsten Architects

INFORMALITY

Project: Hal 7 Makers’ corner
Architects: Vandkunsten Architects
Location: Musicon, Roskilde (DK)

Hal7 is a former industrial building in Musicon,
Roskilde, housing a local maker community,
a youth maker space and a meeting place
for mentally vulnerable citizens. The danish
architecture firm Vandkunsten Architects trans-
formed the building on a tight budget, with 90%
of the material reused being repurposed. The
project is an example of an informal and relaxed

architecture of reuse composed by discarded

Activity: Transformation/Re-use
Program: Workshops & meeting place
Date: 2016-2017

shipping containers, repurposed sport hall flooring
and reused and upcycled windows and doors.
The architects have implemented dfd principles to
the design which makes it possible to rearrange
the space over time. The architects were heavily
present in the building’s process, adapting the
principle drawings during construction to meet

the available materials found by the contractor.

Re-used materials & objects

Assorted windows

Flooring from a sports hall

Loud zone

Medium noisy zone
Low noise zone

Quiet

Polycarbonate panels
Wooden structures
OSB/plywood sidings

Papergranulate insulation

Climate zone 1, open space
Climate zone 2, 17 °C

Climate zone 3, insulated and heated to 21°C

Ce0O

Climate zone 4, orangery

Architecture of Reuse
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THE INDUSTRIAL TRANSFORMATION

As our cities grow, we see an increasing frend
of their industrial areas being relocated and
transformed. The area in which this project is
located, Vdasterbro, is facing such a change.
Many of its industrial buildings are assumed to
be demolished as the area is transformed into
a mixed used residential neighbourhood, with
a huge amount of material at risk of becoming
waste. Although a number of buildings and
structures have been identified as culturally and
historically valuable, their future seems bleak as
the area is privately owned by property developers.
This means that the few buildings that may be
preserved will play a heavy role in communicating
the history of the area, one of which may be the
CEPA building.

How do you preserve the area’s industrial history

and material identity?2 Could reuse be a tool for

this?

Architecture of Reuse



Satellite image of the area today. Photo from Google Earth

Vasterbro
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HISTORY & PRESENT

The area of Vasterbro was prior to the recent
name change referred to as Oresundsvigens
industrial area. It is characterized by large industry
buildings built during large parts of the 1900s.
The area started developing in the 1930s with
Skofabriken Standard and the reactivation of the
industrial railroad Bjérredsbanan in the 1940s,
with an accelerated development at the end of
the 1960s up until 1980s when the last industrial

plots were sold.

Today the area consists of large industrial
properties, dominated by the packaging and metal

industry, commerce and offices buildings as well

as smaller workshops and craft companies, such
as the still active Lunds Snickerifabrik (established
in 1946). Activities of a more public quality are
limited to a design school and health center. The
area is surrounded by residential areas along its
outer edges and is located only 1,5 km away from

the Lund central station.

Lund municipality has performed an preliminary
antiquarian investigation, suggesting that there
are some cultural-historical valuable buildings in

the area, one of them being the CEPA building.

Architecture of Reuse
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Preliminary antiquarian survey (Lunds kommun, 2019) Typologies Mobility & ground conditions

B cultural-historical valuable building or part of building B industry B park land
buildings part of a cultural-historical valuable environment B commercial and office facilities [0 soft ground; grass or foliage
11 cultural-historical valuable bjerredsbanan’s route B public function; design school & health center hard ground; asphalt or concrete
residential == bike path
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Industrial structures

CHARACTERISTICS

Fences & hard materials Pride > Private

The area is characterized by large industrial
building volumes, hard surfaces, fenced plots
and enclosed facades, and can be perceived as
desolate and introverted. The former industrial
pride in the area that the large CEPA sign
makes one associate with is replaced by a more

anonymous production.

The materials present in the architecture are

Despite the inhuman scale of the buildings and
hard materials there is something aftractive
with the industrial architecture. It has a notion
of quirkiness and imperfection, with layers
added over time that are so overly rational that
the building becomes surprisingly honest and

readable.

‘-Z'"'Il'lli'\’ LLLL AT avam

dominated by brick and sheet metal. Many of the

buildings have been added upon over the years,

Closed facades / big doorways Layering resulting in a collage-like architecture. Ventilation

Material palette

Shapes born out of rationality

and service ducts parasitically meander along the

rooftops.
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The current volumetry of ‘kvarteret kugghjulet’ in Véstebro, with the CEPA plot in dashed. Illustration by Fojab arkitekter (Planbeskrivning Kugghijulet 1 & 2, Lunds kommun 2021)
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The five values of Vésterbroprogrammet
and collage illustration of the area as a

‘mixed district with vibrant city life, high

architectural design and a varied roof

landscape’.
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VISION VASTERBRO

Lund municipality and the property owners’
plans for Vésterbro became public with the
publication of Vésterbroprogrammet in 2019.
The document (Lunds kommun, 2019) describes
Vésterbro as a natural extension of Lund’s inner
city to the northwest. In the coming years, the
area will be transformed from an industrial
area into a mixed residential neighbourhood
of dwellings, commercial and verksamhets
premices, preschools, school, nursing homes
and new parkland. Through a new road, Véstra
esplanaden, the area will be connected with Lund
C with a high accessibility for pedestrians and

cyclists.

Illustrations from
Vésterbroprogrammet

(Lunds kommun, 2021)

Véasterbroprogrammet describes an area that
is characterized by its industrial history, but in
illustrations similar to that on the previous page,
no traces of preserved buildings can be seen

other than a part of the CEPA building.

However, in the plan description for Kvarteret
Kugghijulet (Lunds kommun, 2021) mentions mat-
erial reuse as a sustainable alternative to building
with new materials:

“It is suggested that facade bricks or other building
parts can be preserved in the event of demolition
and reused on site, thus reflecting the history of

the site” (transl. from Swedish).

Architecture of Reuse
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Future typologies

B industry

B commercial and office facilities

W public function; the cepa building
residential

[ school and daycare

The strategic position of the CEPA-building

park land

courtyards

public function; the cepa building
main street; véstra esplanaden
commercial facility on the ground floor

elderly home

FUTURE KVARTERET KUGGHJULET

In Kvarteret Kugghjulet, where the CEPA-building
is located, 800 homes, ground floor commercial
premises, parkland and a preschool are planned.
Lund municipality has expressed an interest in
preserving and transforming the CEPA-building,
or parts of, into a flexible cultural center for
children and youth. They are currently (2022)
investigating the condition of the building and the
possibilities of fulfilling the program.

If preserved, the CEPA building would hold an
important position in the new neighbourhood -
being the first visible building of the block as you

travel from the center, acting as a reminder of

its industrial past. The building could also serve
as a connector between Véstra esplanaden, and
its potfential street life, and the neighbourhood
parkland that connects to Qvantenborgsparken
in the north and a new park towards east. The
parklands surrounding the building could be
imagined to be frequently used by children and

youth from surrounding schools and preschools.

Architecture of Reuse
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THE CEPA BUILDING

In this chapter we will zoom into the CEPA-buil-
ding, that is acting as the testbed of this thesis.
As previously mentioned, Lund Municipality has
shown an interest in preserving and potentially

transforming the building.

The building has been abandoned since 2013 and
due to vandalism and an arson attempt in 2021,
the building has been blocked-off. Unfortunately,
| did not get permission from the property owner
JM to enter the building, but | have visited the
site and area multiple times. Thanks to archival
drawings, 250+ photos from the photographer
Calle Bergendorff, video material from urban

explorers and archive photos from CEPA's CEO

Test bed

Lars-Géran Hékansson, | have been able to gain

a clear picture of the building and its qualities.

—_ Q4.

Satellite image from Google Earth

Site 0 10 20 50m @
on L L |
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The building in 1983, photo from Lunds kommun (n.d.).

CLIOVERKEN

'
FASAD MOT SODER

B &,

FASAD MOT NORF

Elevations from the 1950s with an addition of a two storey building,two workshop halls and the chimney, available in Lunds kommun’s ritningsarkiv.

THE CEPA BUILDING

The original part of the CEPA-building was
drawn in 1943 by the architect J Ludv. Nilson,
containing a large machine hall, an assembly
workshop, administrative facilities and a lunch
room for 50 employees. It was owned by
Clioverken, a company specialized in producing
metal products such as engine spare parts and
cogwheels. The factory was taken overin 1965
by Scandinavian gears, and in 1983 sold to
CEPA-Stalpressnings AB who, as the previous

owners, also worked with metal processing.

In a cultural-historic inventory carried out in
the area, the CEPA-building is highlighted

as a representative of Lund’s now lost heavy
industry, especially since it adorns one of

Lund’s few preserved industrial chimneys.

The building has been left abandoned since JM
bought the building from CEPA in 2013, and
has fallen subject to continuous vandalism and

recently, arson attempts.

In the following pages, | illustrate how the
building has been altered and added upon
over the years, constantly being adapted to the

needs of the industrial programs.

Architecture of Reuse
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Testbed
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Interior landscape and colors from the time the building was in operation. Archive photos from CEPA brochures (approx. years 1983-2011).
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1. Sheet metal clad facade facing south. Damage from a fire last winter (2021) on the second floor of the machine hall.

2. The former office section with the 1998’s second storey addition.

4. Intact rooflight on the roof of one of the workshop halls.
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EXTERIOR

The exterior of the CEPA-building is since
sometime after 1983 clad in corrugated sheet
metal. Underneath hides a modestly detailed
red brick facade. The building is experienced
differently from each direction - the side towards
the future Vastra esplanaden street is tall with
a variated roofscape, whilst the opposite side
facing the future park land is experienced as flat

and low.

In the detail plan of the area Lund municipality
have proposed the following alteration regulations
for the building’s exterior:

- The facades of south and east buildings from

Images 2-4 & 6 by Calle
Bergendorff

1945 & 51 & chimney must not be torn down, and
the brick should be preserved.

- The size of the windows and their interrelation
are qualities that must be preserved.

- The character with the loading dock and traverse

must be preserved.

If altering the building, the following features
must be taken into account:

- The industrial character of few materials and
colors in the exterior.

- The southern & eastern facades may not be
added with balconies or bay windows.

- Additions on the roof are not suitable.

Architecture of Reuse
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1940°S BUILDING

The original section of the building is constructed
by a reinforced concrete structure and metal
components. Between the lower construction hall
and the office part is a load-bearing concrete
wall. The reinforced siporex roof plates in the
lower construction hall rests on exposed metal

beams.

Qualities

- High ceiling height and light transmission in the
machine hall.

- Simple and present concrete structure

- Industrial traces; plug cabinets, beams, lifting

machinery

Images 1-6 by Calle
Bergendorff

- Large industrial wooden lattice windows, pot-

entially original.

Restraints

- Dark and deep space (image 2 & 3) with a
lower ceiling height due to the removal of original
ceiling lights (removed after recurring problems
with leaking roof, source prev. owner).

- No visual connection into the machine hall from

the previous lunch room on the second floor.

Architecture of Reuse



4. Elevator on the ground floor, stairs leading to the loading dock.

3. Ground floor.
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1950°S ADDITION

The addition from the 50s is constructed by a
reinforced concrete structure, similar to the ori-
ginal section, and consists of a three-storey buil-
ding and two production halls. The wall between
the three-storey building and the nearest pro-
duction hall is made of brick, as are the outer
walls, but the wall between the halls is made of
concrete. The production halls have ceiling lights
and siporex roof tiles that rest on large concrete
beams. The roofs in the three-storey section are
made of concrete, walls appear to be in concre-

te or plastered brick.

Qualities

Images 1-5 by Calle
Bergendorff

- Beautiful light transmission from the ceiling
lights in the production halls

- Interesting industrial details, visually present
concrete structure

- Possibly original industrial lattice windows in
the outer production hall, newer windows in the
three storey section (renovated in the early 90s2)

- Exposed brick facade in the middle hall.

Restraints

- The ceiling light in the southern hall is vanda-
lized (image 1), the northern light is undamaged.
- Slightly claustrophobic third floor (image 5) but

well lit.

Architecture of Reuse
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Construction drawing of storage halls from 1997. Section of plastic hall (image 3). Drawings from Lund kommun'’s archive.

1980°S ADDITION

The extension from 1987 has a construction
that differs from the previous sections - a metal
truss structure and cladding of corrugated metal
in the interior and exterior. The thinner walls are
supported by steel columns and are insulated with
mineral wool and plaster - the space was only
heated to 10-18 degrees during use. The storage
halls are of various ages, the oldest from 1975,
the newer ones from 1997 and are, except for
one that is covered in plastic, clad in corrugated

metal.

Qualities

- Consists of few materials that appear to be

Images 1-3 by Calle
Bergendorff

&

STORAGE HALLS

easily deconstructed and reused.
- Beautifully patinated sheet metal in the 1975's

storage hall.

Restraints

- The extension from 1987 is a large, dark space
that does not express the same charm as the older
sections. This may be due to the fact that it is
perceived as more monotonous compared with
the variated experience of walking through the
other buildings. It is a cheaper and more short-
lived mass production construction that does not

express the same level of craftsmanship as the

brick-clad buildings.

Architecture of Reuse
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1998'S REFURBISHMENT

1. Office radiators.

In 1998, a second floor was added on top of

the existing office section from 1940, in a lighter - Functional room sizes; mix of large & small

construction, possibly wood (no construction rooms.
information found). An elevator and stairs were
installed between the floors. During the same Restraints

6. Staircase from 1998. )

4. The 199835 addition, visible behind the steel facade.

period, or a few years earlier, the floor plan for the
lunch room above the machine hall was updated
and two office rooms were added below it. The

facade was clad like the rest in corrugated metal.

Qualities
- Ceilings seem to be well preserved, and possible
to access installations behind.

- Relatively new doors and windows, bathrooms,

Images 1-6 by Calle
Bergendorff

- Vandalized; many of the inner glass sections
and outer windows are broken.

- Cold, hard floor material - murky brown tiles.

- Facade sheet metal has been removed on
some parts of the facade, leaving the layer below

exposed.

Architecture of Reuse



Disassembling truss structure from 1987.

[ removing
partly disassembling
preserving completely

W important visual sightline
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Removing the roof but preserving structure.

Testbed

Preserving the chimney & northern facade.

Disassembling the roof in the dark hall.

planned
|
residential

building!

mdésvagen

future vastra esplanaden

Preserving the open quality of the large hall.

Disassembling the corrugated metal cladding.
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PRESERVATION ANALYSIS

These are elements | have identified as interesting
to preserve, alter or disassemble during a trans-

formation of the CEPA-building.

Interesting to keep and/or reinforce

- Brick facade & chimney.

- The open character of the large workshop hall.
- The clear structural system from the 1950s &
40s, e.g. pillars, metal beams, the heavily dim-
ensioned concrete roof beams carrying the ceiling

lights.

Interesting to disassemble & reuse

- Disassemble & reuse the sheet metal facade.

- Dismantle & reuse workshop hall from 1987.

- Remove roof of the dark, low hall from 1940
and the middle assembly hall to create a passage
between the building bodies, a play with inside/

outside. Possibly remove damaged ceiling light.

As both concrete and brick are very durable
materials with a long service life, | would
avoid tearing down larger parts of the older
construction. When | suggest that the roof be
removed on certain parts, measures would need
to be examined to protect the exposed structure

so as not to drastically shorten its lifespan.
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Photos from CEPA & Lund kommun. (Top left) Bérje’s (founder of CEPA) app-

rentice contract, 1937. (Bottom right) Employees in CEPA's lunchroom, 2008.

A g i .| ~3 Kedbyen, Copenhagen.
Photo (top) Martin Heiberg,
(bottom) by Edophoto (n.d.)

Youth craftmanship. Photo by American
Welding Society (2016)

Repair and craftmanship. Photo from Home furniture DIY (n.d.)
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PROGRAM: BACKGROUND

The program of the CEPA-building has during all
its active years revolved around metal production;
producing products such as cogwheels, engine
replacement parts and intricate objects like the

Royal Livgardet’s helmets.

When | met up with the current CEO of CEPA
Lars-Géran Hékansson, who was in his twenties
when he helped his father find a “real industrial
building - with a chimney”, | was told the story
of his father’s journey from apprenticeship,
to starting up a metal works company in a 14
m? basement and finally purchasing the CEPA-
building in 1983.

As the former industrial area undergoes its drastic
change the CEPA-building has a potential to
preserve parts of its social history: the basement-
startup and production entrepreneurship, the

craftsmanship - to learn and work by hand and

an understanding of materials that is passed on

between people rather than behind the school
bench.

Lund municipality has expressed an interest in
housing a ‘kultur och fritidsverksamhet’ for youth
in a part of the CEPA building, which could pose
an opportunity to also embrace these themes
in the children’s activities. An inspiration for the
program has been Kadbyen in Copenhagen that
are trying to preserve its meat production history
by actively facilitating corporate tenants within
the field. Also programs such as the Repair cafe
(see chapter Reuse) and STPLN (Stapelbddden)
makerspace in Malmé that revolve around
craftsmanship and material knowledge. Housing
public and semi public activities in the building
and its surroundings could strengthen the area’s
new identity and culture, with a possibility to

connect to the area during its early development.
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Commercial and rental space flexible for change

PROGRAM

The program is a mix of public, semi-public and
commercial activities. Lund municipality would
own the building and run the public youth house,
renting out space to the makerspace organisation
with a reduced rent in return for activities open for
the public and leasing commercial & coworking

spaces to generate an income from the building.

Youth house for kids and teenagers
Daytime activities & workshops.
Open day time/afternoons 10-18:00 + weekends

with Re:maker.

* Crafts and creation related to the industrial
history and reuse (material knowledge)

* Socializing / children & youth activities

* Outdoor space connected to park

* Placemaking. E.g building outdoor furniture or

spaces at site with reused materials.

Re:makerspace

Makerspace with membership and open evenings/
workshops. Evening time 18-21:00 + weekends.
* Workshop space, machinery & courses

* Focus on reparation, upcycling & reuse

* Craftsmanship, prototyping & test-production

Commercial/rental spaces

Flexible space for renting out to coworking/small
scale businesses + a rental event space.

* Promote activities that relate to the history of
the area. E.g small-scale manufacturing, repair,
start-ups.

* Flexible program: open for change as the area
develops. E.g first phase: introverted or noisy
activities, second phase: extroverted commercial

activities and coworking spaces.

Architecture of Reuse
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MAPPING MATERIALS

Since the CEPA building is located in an area
where many industrial buildings are expected to
be demolished, it will result in a specific type of
material database with large amounts of metal
materials and industrial components. In a way,
reuse can be seen as a new version of building
with “local materials’” - where each project be-
comes a result of the available materials at the

specific location and time.

This chapter goes through some of the common
building materials and components found in
Sweden, and the potential they could hold of

being reused. It also demonstrates how | mapped

Resources

materials in this project, based on availability and
distance from the site. Finally, | present a survey
of some of the materials that are available and
could potentially be reused in the existing CEPA
building.

— 05.
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Mokl

Cut concrete blocks (Nielsen, 2017)

Photo from Sustainable in steel (n.d.) Photo by Joel Hugli

POTENTIAL OF MATERIALS

In order to map and prescribe materials in a
reusage project, one must first gain a basic
understanding of our common construction
materials and their potential for reuse. There
are certain products and components that are
simple to reuse today and others that are more
complicated - identifying these can help set the
level of complexity of the project, or indicate a
need to explore new ways of reusing or handling

the material.

Concrete

Concrete is responsible for a large portion of
the industry’s climate emissions, while having
a potential for a long service life. It is most
ideally reused in its entity, through renovation or
building onto. It can also be cut into concrete
blocks to use for different purposes, but in some

tests it has not proven to be that economically

or environmentally successful (Nielsen, 2017).
A large part of demolition concrete is crushed
and used as landfill or road base, but it can also
be used in the production of new load-bearing
concrete to replace virgin ballast of natural stone
(Strand Nyhlin & Afreds, 2022). As moving the
heavy material requires many transports one
should consider whether it is possible to reuse
and process on site, but also weigh the transports’
carbon dioxide emissions against the saving of

virgin material.

Steel

Steel is recycled today by melting scrap pieces
info new steel. It is relatively easy to reuse,
thanks to the standardized dimensions of beams
and profiles, and can be reused in load bearing
constructions. As long as it doesn’t rust it can

have an almost eternal life. It is advantageous

Oak timber. Photo from Genbyg (n.d.) Brick sections. Photo by M. Strange

to use steel with a known history of age and the
load it has been subjected to, e.g. by sourcing it

directly from a building.

Sheet metal

Steel -, copper -, zinc - & aluminum plate [swe:
plét] is durable and fully reusable with a service
life of up to 100 years. It is easy to reuse facade
and roof sheet metal to other buildings as long as
it is not damaged. It is easy to cut, customize and
repaint. Tin sinks are also very suitable for reuse,
being of higher quality than today’s products and

often found in standard sizes.

Wood

Wood has a long life span - there are wooden
houses that have survived for hundreds of years
- and as long as it is solid and healthy it can be

reused just like new wood. Glulam, KL and solid

Facade of roof tiles (Nielsen, 2017)

wood structures that are mechanically assembled
can be disassembled and assessed for reuse in a
new construction. Wooden flooring (click model
& solid parquet) can be disassembled, sanded
and laid again. End-of-life wood products such
as pallets or doors can be recycled as wood-

based board materials.

Brick

Brick is another product that is easy to reuse and
can save up to 96% of climate impact (Strand
Nyhlin & Afreds, 2022). Bricks assembled with
lime mortar (used before the 50-60s) can easily
be separated and cleaned, whilst contemporary
concrete mortar is difficult to remove without
damaging the brick - but there are new methods
for dismantling these too. Another technique is to
saw out the brick in larger sections. Roof tiles are

another product that can be reused for facades.

Architecture of Reuse
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Photo by Rasmus Hjortshaj

Glass

The industry deposits approximately 30,000
tonnes of glass/year, according to Strand Nyhlin
& Afreds (2022) we could save at least half of
it through reuse. Common glass products are
windows, facade glass and interior glass sections.
Windows are often replaced prematurely, but
could be reused in other buildings or shearing
layers. The main problem with reusing windows
is meeting the energy performance standards of
new constructions. The Lendager group passed
the u-value requirements through adding a
second layer of windows (see first image above).
Another alternative is to place the windows with
a lower performance in a building with a lower

energy requirement, or using them in the interior.

Plastic floor

Reuse of plastic floors is possible, but with some

Brick of window panes (Nielsen, 2017) Reused rubber floor (Nielsen, 2017)

caution of potential toxins in the plastic and its
adhesive. It is easy if the floor is assembled in
tiles, e.g. click laminate flooring. However, the
floor is often glued in public environments and
therefore difficult to reuse in its entirety - but
there are examples of upcycled products made of

plastic floor granules.

Plaster

Can be disassembled in its entirety during
demolition and reused. There are examples of
‘new’ plaster made from 100% reused leftover
plaster collected from construction sites. One
challenge of reusing plaster is that it is often

varnished.

Rock wool
Can be fully reused, an example is the companies

Rockwool and Ragn-Sells who collect used rock

Toilets at Malmé Aterbyggdepé

wool and remelts it into new products

Glass wool
We do not have a functional national system for
recycling glass wool in Sweden, but it can be

reused as long as it is dry and packaged.

Installations

Installation contains a lot of steel with a
high climate impact. In the book Aterbruk av
byggmaterial (Strand Nyhlin & Afreds, 2022)
Bengt Dahlgren lists pro-ducts that are well
suited for reuse: ventilation channels of metal,
cable trays, toilets, basins, radiators and parts of
components, e.g. appliance cabinets being filled
with new installations. One should consider the
lifetime of the reused in relation to modern more

efficient installations.

TR
i.'.‘:;-;h*'i;im“i_ et

Upcycled cable trays (Nielsen, 2017) Photo by Theory Into Practice

Interior products

Reuse of office furniture and fixtures is becoming
more frequent. Common products being reused
are doors, glass partitions, windows, partition
walls, suspended roof components, flooring,

railings, stairs and fittings.

The most common components being reused in
Sweden today are fixed interior products, facade
cladding, brick, roofing sheets, wood products,
concrete, ground materials and certain installa-

tions (Strand Nyhlin & Afreds, 2022).

Sources:

Aterbruk av byggmaterial by Strand Nyhlin & Afreds (2022)
Rebeauty — Nordic Built Component Reuse by Manelius (ed)
& Nielsen (2017)

Solution: circular buildings by Lendager & Pedersen (2020)
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Resources

List resources at site
Identify layers that can be preserved or reused (e.g

structure, stairwells, corrugated metal)

Frequency/quantities

Which materials are more common?

S Materials available locally:

roximit
Y Malmé &terbyggsdepé

+ transportation distance

Materials available at site: - relatively small stock

CEPA & local buildings that will

be demolished (Varvstaden as a

material stock reference)
-___ Materials available regionally:

Genbyg
+ large stock

- distance

Materials available nationally:

Ccbuild

+ sells construction overstock - new
products with known information &

large quantities

New materials

- transport, spread out locations
When reused materials are not available or

can perform the function, applied where it can
strenghten the possibility to reuse materials. E.g

the framework for reused components.

Potential: Research of materials with a high <> Properties: Design - what properties and

potential & quality of reuse. functions are required from the material?

MATERIAL MAPPING

This is a summary of how | mapped the materials
implemented (and not) in the project. The process
was by no means linear, as | in order to design
had to understand the available supply - but to
research relevant material needed to know their

future function.

External material sources:

Regional / Malmé Aterbyggdepé, which is run by

Sysav and the City of Malmé, sells and receives
used construction materials in a warehouse open

for private and company customers.

Denmark / Genbyg is Denmark’s largest const-
ruction market with used materials, located in
Amager. All products are photographed and
listed in their online shop. They have an in house
design studio and carpentry workshop where

they produce design concepts and products with

reused materials.

National / CCbuild (centrum fér cirkulart bygg-
ande) is a circular network that among other
services runs an online marketplace for reusable

and circular building products.

Mapping

1/ Listing available materials at site

2/ Surveying Varvstaden’s public online database
of reusable materials in buildings that will be
demolished in the area as a reference of the type
of materials derived from an industrial area.

3/ Visiting Malmé &terbyggdepd and photo
documenting products and their measurements,
interviewing  staff, ~CAD-registering  readily
available as well as 'particular’ pieces.

4/ Registering potential products, their quantity

and measurements from Genbyg’s online shop.

Architecture of Reuse




Fonster med trdkorm

Resources

-95

rodbrun
1350 x 890 Fonster med trdkor
ca S st Fonster med trdkorm Fonster med trdkor ble, oppnas fr undersida
2500 kr/st rodbrun radbrun 1700 x 1150
1920 x 1080 1920 x 980 Ca S5 st
Ca 10 st Ca S st 1000 kr/st
1200 kr/st 1200 kr/st

¥ Fonster med trdkarm

1250 x 9350

dubbelglas, vit, persienner

Stor mdangd frén

fonsterrenovering (120> st)

500 kr/st h o v hingda @
Metallgaller ¢hatthyllor? Interiort fonst
grétt lJus traram, dj
2000 x 400 ca 55 st 1545 x 570 mm
2000 x 250 ca S st 1 st
Nya E130 Brandklassade fonster 500 kr/st

vit ram, tra

Fonster m trdram 1100 x 1100

vit Ca 3 st

2720 x 1050 mm 300 kr/st

2 st

Halkmonstrad aluminiumplédtor
diverse storlekar?
minst 2 st p& MAD

Fonster med aluraom
“Guld”/ockrafdrg, persienn
1130 x 1930

Ca 10 st

23500 kr/st

Nya, hog energiklass? Function and material The material

Researching materials with a high potential and These were some of the aspects | had to take into

Material / Malmo aterbruksdepa

quality of reuse. Listing the new design elements, consideration as | was looking at potential ma-

Takpannor Isolering

their desired function and what material qualities terials to reuse:

Hég omsattning, utbud
varierar.

Fabrikat som Svedala,
Barringe, Veberad, Heby,
Vittinge, Zanda och
Minnesberg ar vanligt
forekommande.

Finns i olika storlekar,
Oklart am tilirackligt for
stort projekt.

they need. Matching them with materials, noting

if you need to take size variation/availability etc —> What is its original function and

in consideration, which in the end impacts the lifetime-layer category?

— Can it be reused in its original

Sten och betong design and its composition.
Kakel, klinkers & glasblock

Stora och smdb partier av
betcngplattor | storlekarna
3535, 40°40 och 50*25 cm ar
nagot sam ofta finns pb lager.
Ofta aven Uni- och SF-sten i
olika tjocklekar, samt kantsten
av bdde betong och natursten.
Betangplintar, lecablock, och
mindre mangder av gatstenar
ar andra varer vi 1ar in med
Jjamna mellanrum.

Utforske utbud function or with minimal alteration?

Photos to the left (top fo bottom) — Does it require design additions

1. Some of my CAD registered products from Malmé

(e.g. needing to add a second layer of
&terbyggdepé.

2. Listing of Malmé &terbyggdepé’s common products used windows to reach an acceptable

- . - 3. Product documentation through photographs energy standard)?
S o e e Ihaks Hilta materid Makeriatm angeler WMisturialytor Materialviite C32-besparing o2

Valj den byggnad/byggnader ni vill se resultat for: 4. Products in the “exclusive doors’ category on Genbyg's

—> New function in another lifetime-layer

Fireflojet dor med karm

Gammel opgangsder H 'tt t 1 I
roed karm ITta materia website
— EE ot arsom s m ) category - upcycling/downcycling.
redde Buwdde: 141 n 3 o Bt & " djuaer: Kol H
e EE i ol by o artogard 211-Dfeors A iy D 5. Varvstaden's rather abstract Material database
2 haregt S8k i taballen b
Pris. 35.002.90 pr, stk Pris. 7.500.00 pr. stk : 1
ing [ o — g Dirsension elles typ ikt [kg]  Areal ¢ gy
B IO AR O 0L {Lesare) i [Lossaefincedning/h  EMeqorissing ef dameiq B
e
- EYIDILAP 02 oL 5 Fasadar Dorar Eatogorizaning of tikamplig [x) 380
EYIDIL AR 03 i £ Instalatione: Capocificorade Eatpgorisaning f tiamplig EL el
prod v athl
Gammel opgangsdar Gotisk dar fra kapel BYI0ILES 01 Wit 2 15 Stl Balizr och pelore av  Kategorisering of thmplig 1939000 Mat
Pl Husanderbvggn et
1 s
Bredde. 145 cm EYI0ILES 02 0L 2 12 Betong Armprad betong Eatogorisaring of tiampllg 8354047
Bradda; 140 o Huvandarbvggn
He &
Iy EYIGTLIN_T ot 2 16 TE Tedvitks Eategenivering of idmplg 318000 i
¥ Huzunderbyhan
P - od
Pria: S.000,00 B &K P A O s ot EVICILTA IND.OT 101L 4 ¥ttertak 1Z0stong At betong 9640
EYI0IL U 01 0L 5§ Fasader 13 lattbeteng  Lattbetongblack Kstegorisering ef thdmplg 417200
Totalt THARGSEE, 188 T8,
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1. Corrugated sheet metal

Large quantities of corrugated sheet
metal from the building and storage

hall's facades. Approx 2000 m? from
1987-98. 279 m? from 1975 in poor/

patined condition.

4. Ventilation ducts

Exterior ventilation ducts of varied di-
mension, ages and conditions, material:

hot-dip galvanized sheet steel

7. Windows

8 x windows in the 1987s addition,
metal profile. H= 1060 mm L= 4400
mm (6 pcs) & 3500 (2 psc)

Resources

2. Siporex roof slabs

Reinforced lightweight concrete from
the 1940s & 50s presumedly produced
in Dalby. Composed of finely ground
sand and cement with a life span of
40-70 years due to its porosity. Unlike
so called 'blébetong’ Siporex does not

emit radon.

5. Metal beams

Metal structure components from stora-
ge halls. Trusses from 1989 (photo),
no information. Metal beams of varied
dimensions from 1997, e.g. IPE-180 in
spans of 5 & 4 m, IPE-160 in 4,5 m.

8. Interior components

Interior products such as doors, toilet
porcelain (minimum 5 pcs sinks and

toilets), windows.

3. Concrete

Concrete foundation of the 1987's
addition as well as removed concrete

flooring.

6. Metal trusses

Metal trusses from 1987, 4 pcs &
2 x 14m, 2 x 13 m. Surface treatment:

blasting, zinc phosphate alkyd, alkyd

lacquer

-

9. Bricks

A small quantity of bricks from 1940 &
50 where walls will be opened up, most

likely attached with lime mortar.
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8 b " | EXPLORATIONS

: A very important part of the project has been

: : : I L _ : to actually test material reuse in design. Partly
T $ = e T =Y - : through looking at the building as a whole - what
: - - : would a reuse of the existing building and structure

— look like, what does the programs require from it

and what kind of spaces can be created? But also
by zooming in on specific layers of the building,
such as how the existing corrugated metal sheets

could be reused for a new facade.

¥ T In many of my tests | have tried to show different

techniques of reusage (design for disassembly,

flexibility, storytelling) but also different kinds of

=)
4
.

expressions. This is to show that reuse does not

‘ ; _ necessarily have to result in a specific kind of

F i ‘ ‘ 'l & aesthetic. | have deliberately focused on carrying
I% WYL ' out several different tests and reflecting upon
them instead of perfecting one design, so they
should be seen as just that - experiments, that can

be taken further and improved.
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parkland
inbetween zone
industrial/cepa

£ industrial elements

= park elements

transformed/constructed

Transforming the existing building.
Focus on the youth part & event space
to build a connection to the place and
bring in revenue. Introverted activities

(production, prototyping) in the com-

Adding built elements that could be
participatory built over time. Eg. the
orangery by the machine hall, could be
built with involvment of youth/makers.
Benifical for re-use: time to collect and

alter producs

IMPORTANT: Saving material from the

first phase, stored in organised manner.



Layer Expected life time (yrs)

Stuff Daily
Space plan 3-30
Services 7-15
Structure 30 - 300
Skin 20

Site Eternal

DESIGN STRATEGY

Fundamental principle: Implementing material
life prolonging techniques such as dfd, spatial

flexibility and upcycling.

1 / Entrance & portals

Showcasing where walls have been opened up &
the entry into a new space

- Clear & inviting entrances, penetrating into the

existing building.

2 / Courtyard facades

- Reused metal facade with an industrial
appearance.

- Transparent orangeries with reused windows
showing where the space was once open/

visually connected.

3 / Interior flexible structure

Spatial division, acoustic border, storage/exhibit

- A flexible and intuitive modular system, to
encourage continued use and adaptation.

- Explore an interior structure with design for
disassembly principles.

- Possibility to personalize, dress up & down as

an office/commercial tenant.

4 / Machine hall

Volumes as ‘space machines’

- Tool storage, work spaces/labs
- Open work spaces

- Social zones

- Exhibition of reuse & re:maker materials.

5 / Interior of Youth house

Former office space, renovated in 1998. Smaller
changes, making it more child accommodated
by adding softer surfaces, social corners and

playful elements.

Architecture of Reuse



Layer Expected life time (yrs)

Stuff Daily
Space plan 3-30
Services 7-15
Structure 30 - 300
Skin 20

Site Eternal

DESIGN STRATEGY

A play with the inside-outside relations by opening

up and covering spaces within the structure.

6 / Event space & terrace

Flexible space for events & commercial activity

- Possibility to prepare food (café, bar, events)

- Connection to basement and recycling room

- Covered outside space, possibility to close off.

- Public terrace towards park

7 / The Passage

Colorful inviting outdoor space

- Connecting to commercial facilities.
- Area for teenagers to hang out.

- Exhibition wall.

8 / The Courtyard
Open unprogrammed outdoor space

- Play with indide/outside relation

- DIY zones for participatory design with reused

materials

9/ Viewing platforms
Parasitical platforms for an enhanced experience

and overview of the building’s different spaces.

10 / The Storage hall

- Used for material storage during the main
construction phase.

- One part turned into a neighbourhood orang-
ery felleshus.

- The rest used as a playground, park hangout,

BBQ & meeting space.

Architecture of Reuse
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Building height proposed in
the detail plan

HHEH

0B 0ooo

= b o

Context elevation

Scale ¢ 5 10 20m
1:500 |HH|

A. Storytelling of Bjgrredsbanan. B. Information system & drainage

C. Storytelling of CEPA's past. D. Reused wood flooring.

Architecture of Reuse



-109

Design
,\®
()
)
74 W Bombshelter ! 4
O] ®
| ]
. -
L 2
g
. ] [ o é ©
NN 3
| RN =
®
e —— [ | [ | [ | |
O NO) ) ® =FY =
N iy [Y] Y L
AMAP 7777777777777 . RE:LIBRARY [ Y [ ]
® EEIEE
© @ v
Scale ¢ 5 10m
1:250  Lilodul il |
BASEMENT ' ‘
Existing layout
| ) Tk
1. Library and storage of reuse 4. Storage rooms for office and | ST
. . = | [
materials commercial tenants =TT ] 1
: . - e
2. Catalogue of flexible wall system 5. Technical room 1 |l——
components 6. Youth center game room | 7
3. Assembly & adjustment area ;_ P4

Architecture of Reuse



Design -111

LI
I I
| |
| |
L
I I
s @

Park terrace

|

|

|

|

|

|

|

|

|

|

| i T ; ‘ ENIR S

| | i ; ‘ P L ! TRy

| AU ARG | il

: i i i i i i Youth house

! | — — — -hr,,g,,,,g,,,,!,,,ﬂ ‘ — - e ww W

| I | Zi

[ | TR

| . |

|

| Event building Covered event space ; -EEM Lo O]

I ‘ |

: " l 2 7

! | e ¥

l | st

| | Ullilile_ ol

| — p— p— p— [ ] [ ] L ] <

| i Courtyard \\\Lp {

| H ! i | B

| : ® 3 b - :

[ 3 i ;

: The pgssage i i

: % ‘///// E T 1

' | D ®°

: s s pal A o ™ 1 [

I A A A S T e m . " . —

: 1[ @ ‘—’ﬁa o N

| B g i

| ® o []l<=1 1H ®

I| }r” i @ yd i @ Workshop hall o z

I } vk N —. | ‘ //] = = o

| : ® = [

| E_!Z‘KL $ N < F

| @ D T @ A 3000mn f ™ @ I

: [T 1L i i I

| = — [—
______ _ 1]

[T o il
Coworking, commercial & production building ‘T’
Scale 0 5 10m
1:250 Ll ol ld |
GROUND FLOOR
Existing layout
o i

1. Entrance/information 6. Material storage & library 11. Climate- & social zone - L
2. Wc 7. Youth tools 12. Active orangery S B
3. Cleaning room 8. Greenhouse lab 13. Social study : T ——
4. Lounge/ 'fika’ corner 9. Maker tools 14. Youth street entrance o
5. Commercial & studio spaces 10. Machine room 15. Art wall & teen zone D ]

Architecture of Reuse



SECOND FLOOR
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Coffee corner

Flexible coworking space

6
7.
8.
9

Design

-113
| i
- ’ ‘ by,
| |
—_ | |
— o J
Potential gontinuation of view platform if terrace is built of reused industridl entresol. \ Youth house
e |l ) ®
OO O O O T O T A DT O ;
INNEREND |
R | By
/////// =l | — Ve
LA T [T T T bl — M VNQ i s
L] - @ } Ny }
- ,,,,>§>,
mINEEP S| I I I I I
S

i

HHH+H

Coworking, commercial & production building

Lunch & gathering room 11. Sun & viewing platform
Viewing platform
Activity room

Book & boardgame library

10. Administrative room

IBH

g
- @

Scale 0 5 10m
1250 Llolilolld |

Existing layout

e T (T et o :31{’
_}

Architecture of Reuse



Design -115

|
2

a1 | ]
,,,,,,,,,,,,, - OO T O T O T O 0 -
T
il IHRRRREN 5
////////// \\\\\\\\ | ] H b
FOURTH FLOOR u ) H H H H :

| i i i i i i

|

I .| ) ) ) ) H

|

|

| N

| Q

: R L Il

I PR I o o T

! il | | | pal o

| LDy L_=21 L1 | Lo——d i

! :

| @ Tl }

II s ffffwmu%a‘ @ Z @ }

| g 4 \

| 2 g i

: Zl"mm ‘Afjj |

| 3]

| il

— [
—————— - il il
Scale 0 5 10m
1:250  Lilodul il |
THIRD FLOOR I
xisting layout
| — ]

1. Lunch & gathering room 6. Solitude room & library
2. Storage 7. Elevator service room °
3. Cleaning room S
4. Viewing platform 53l b D o
5. Workspace o

Architecture of Reuse



Design -117

Coworking, commercial & production building

Workshop hall Lunch & gathering room

[ A

=

Section A-A / 1:200 / West to east. Groundfloor illustrating a flexible coworking configuration.

Playground Neighbourhood felleshus

BT =

Event space

Section B-B / 1:200 / North to south. Groundfloor illustrating a small scale commercial configuration of a repair shop/studio.

Scale 0 5 10m
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West / 1:400 / Event hall by the chimney, and passage into the courtyard. East / 1:400 / Reused metal facade (see composition test on p.131)

Elevation facing North / 1:400 / Side towards the park - roofed terrace by the café/event hall, viewing platform above the courtyard.

Elevation through passage / 1:400/ North facing courtyard facade - orangery connected to workshop space and commercial passage.
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&— New double door in
aluminium on wood, 3-layer
energy glass. Available in 1

pieces. Price 6000 DK/pcs.

—> Double door in wood
from 2020. Available in 3
pieces. Price 5800 DK/pcs.

Photos from Genbyg

<— CGlass door from a
condominium in Amager.
Available in 11 pieces. Price
1800 DK/pcs, in single
glass so would need altera-
tions for thermal purposes if
used outdoors. Suitable for

indoors.

—> Special object: swing
doors with an upper window
with curved iron bars. From
a danish school. Available

in 1 piece, price 14000 DK.

EXAMPLE OF DOOR OPTIONS

Based on stock at Genbyg. When using an older,
less thermally optimized door - see door solution
in the ground floor plan drawing by (5). Adding
sliding doors on the inside as an additional cli-

mate border during cold days or off hours.

If used indoors the original color and weathered
surface can be kept, if used outdoors it might be
preferred to paint all doors in one color for an
uniform appearance and surface protection, e.g

linseed oil.

Architecture of Reuse
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The passage in its current condition and at time of use (2008). Photos by C. Bergendorff & CEPA Steeltech. Visualization: The passage being used for an evening event with shopfronts to the right.

Architecture of Reuse
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The present north side of the building, photo from Lunds kommun. The former ‘backside’ as an opened up & inviting entrance to the courtyard.

Architecture of Reuse
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The "couryard’ in its current condition, photo by Calle Bergendorff. The courtyard in use by the youth house and maker community.

Architecture of Reuse
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The machinehall in its past and current condition, photo from Cepa Steeltech & unknown (n.d.). Large volumes referencing the hall’s past machines and new visual connections between the buildings.

Architecture of Reuse
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FIXED SYSTEM: FACADE

Typology: Facade system

Reuse: Corrugated steel plates,

windows

What/why

As parts of the former office building’s facade is
damaged and the layers underneath might need
maintenance | investigate a new design for the
facade that will be easier to maintain or recycle

in the future.

Materials
Corrugated steel plates, used windows and a

framework made of new or overstock metal.

Lifecycle
Both of the facade systems are constructed using
the dfd method in dimensions that are possible

to handle without heavy machinery - making it

Origin/age: Site / 25-45 yrs
Expected lifespan: 100 yrs
Circular principle: Dfd

easy to replace or maintain damaged plates. The
selection of windows for the glazed part should be

so that they still have a long shelf life.

Reflection

Investigating one strict composition with a rela-
tively direct material reuse and one patinated
facade where the material is more processed.
From an economic point of view (time & labour)
LG H&kansson from CEPA suggested that it would
make more sense to tear the sheet metal down
and remelt it in comparison to disassembling it. |
wanted to explore a design where the material is
reused at site without transport or the energy loss

of remelting it.

-129

A o o

LI I

INININ

|
ar LTI I

C
|
I

D
|

E

T

I
Lo
P
"

Example: Plate sections possible to extract between

attachment rivets

@]
970
-

L, N

950

J, K

Corrugated sheet metal at site (estimates)

Where (facade)

Main building (1940, 50, 87)
Office addition (P02)
Storage halls, newer

Storage hall, old

Amount Age/condition

1340 m? approx 35 years
114 m? approx 24 years
560 m? approx 25 years
270 m? approx 47 years

Area ‘new’ (reused) facade system: 150 m?

Facade plate from 1987, irreversible rivets

Facade plates from 1987 & window framing

']l

Architecture of Reuse

{ 1280 {{ 1200 {

(1
(1
(1
(1

|

1700

D, M

|

\, 1500 \, { 1600

987) / good
998) / good
997) / good

975) / poor or patinated, rusty

Facade plates from 1975, worn condition




Design

BARNENS KULTURHUS

A. Framework system of corrugated plates

[INRD AN L
D framework

H+— according to

~ 77

frdow

[ | [ |

ideal frame distance frames too close without lining

[ facade framework
[1 customized windows

&N flexible width/height

n
Z
1
4 B RN
3 @ Bolts & nuts
Reused windows, wide & narrow Cut & painted plates New metal
widths to mimick the facade grid. of former facade framework

division due to max. plate lenght

Frame with corrugated plates
attached on the sides by bolts
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Large plates, max dimensions is determined by

the size of the rolling machine.

N plates lining with windows, calmer express.

Corrugated plate
of former facade

T
T
:
!
|
I
L
|
|
|
|
|
|
|

T
aTErT
Frpryt
Frpryt
Frpryt
Frpryt
[RRRRRRAL
= la b4
Frpryt
Frpryt
Frpryt
Frpryt
Frpryt
Frpryt
PP

Cut & surface treated

flat rolled plate

Facade divided into a composition of four diffe- Flatrolling the corrugated plates at site for

rent plate widths. a rustic imperfect surface texture, source

Purnomo Guruh (2020).
wX common plate width, varying height

Reused material reversibly
attached to metal frame
with bolts

Hanging support

\

attached to facade

Architecture of Reuse



WINDOW COMPOSITIONS

Design

Possible with only one window size; cutting (1) into (2) & (3). (4): colored glass block or ventilation grate.

Dynamic version of right side composition.

Calm & symmetrical composition with only two window sizes. Possible to create (2) from (1).

Horizontal version of composition above; less dynamic due to offset not being at mid point.

-133

|

Calm composition using more of the large size windows. Possible to create (4) from (2) and (5) from (1).

Symmetric but less interesting composition due to relation of the top portrait & lower horizontal windows.

Interesting composition with a window diversity. Drawback: many customized window sizes needed.

Chaotic composition test. Possible to repeat the first section for a calmer expression.

Architecture of Reuse
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FLEXIBLE SYSTEM: INTERIOR WALLS

Typology: Modular wall system

Reuse: Doors, windows, corru-

What/why

Commercial renovations are wastefully executed

gated sheet metal

as often as every 3 years. | propose a flexible wall
system that makes the building more resilient for
change, with a possibility to alter the layout as the

program changes.

Materials

The core of the modules is made out of end of
life fire doors, the corrugated metal is from the
existing facade - perforated if possible without
damaging the integrity of the plate. The windows
are from a miljonprogrammet window renovation
(reference product from Malmé Aterbyggdepd,

large quantity).

Origin/age: Site/MAD / -
Expected lifespan: - yrs

Circular principle: Upcycling

Lifecycle

Windows that are not usable outdoors can get
a prolonged life inside. The surface material of
metal is not damaged as easily. The module is
possible to maintain - separatable components,
replacing additional surface materials. Its life ex-
pectancy is relying on it being simple to use and
alter, as well as being aesthetically interesting.
Should be stored in a clear and use-encouraging

manner.

Reflection
Out of the tests this version seemed the most usa-
ble - components in easy-to-handle sizes and a

composition that can be either formal or playful.

-135

i we
Oef== |
std we ©
. Entrance
:~ |
1 : T
1 I T
8 Co-working [ ml @O stidio Oli= —
E g U S
@) [ 1 [ [] ! O }
1 |
—
Phase 1 / Ground floor: Flexible shared plan - small startups/studios/production spaces.
Floor & roof attachment points along line //—”/
< i [Oo0]), < -4 OO0 , 4 %%
O [:l Shop Riviiy g w we
D Shop & =
O O sthdio O
(| O . std wc
“j i ) //HL:. — Entrance
S Shop : ;%
] Ll T
i =
o L ‘
O O i
,,,,,,,,,, JTL,,,,,,,A

Phase 2 / Ground floor: "Conventional’ plan -

extroverted commercial businesses and studios.

Library

oy Ny
eeting

Croom

LI T

Printing

a
Q

Coffee

corner

Second floor: Office and coworking plan.
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2500

N
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N

L L L 1 L L L
A=950 A A A 7 7% A=950 A A A 7 750
4550 4550

Elevation A-A, testing component sizes.

—
v
%
Y
Z .
8 %
77 o
e F— | B
A A D = 950 A E-storage E-cover E-acoustics E
‘ 4570 z
Elevation B-B, testing a glazed meeting room & room dividers EI|
>
r
m
- =
Personalized with other g
windows that E
fit within the frame

.

Potential aesthetics for a more weathered and playful style.

Test of variation or playfulness within the system.

Reused corrugade sheet metal

Attached with screws,

possible to change

surface material \
<

Acoustic felt made of repurposed

Filling: repurpo-
sed interior fire
doors

EI130, size
825x2040 mm

Reused door,
standard &
common size

900x2100 mm

Reused windows

from million pro-

gram renovation
(large quantity)
1250x950 mm

Acoustic panel:

corrugated metal
from the facade.
Perforated if pos-

sible (acoustics)

Possible to
reversibly attach
other materials to

customize.

Intuitive shelf

system. Surface:

reused plywood.

Holes: cut up

metal pipes

Attachment between panels

fabrics (if using perforated cover)

Architecture of Reuse

Repurposed doors between

sheet material (e.g.plywood)
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OUTTAKES

Here are some of the configurations tested for the
flexible wall system. The main problem for most of
them was the dimensions of the building (wall to
wall width and roof height) and window frames. |
consciously chose to stick to the particular window
size and not change to a more compatible size
since it represents the reality of reusing materials

and buildings - to work with what you got.

Horizontal window frames

+ By flipping the windows horizontally instead of
vertically you can add an exira row of windows
and thus get more glazed area.

- The wide proportions of the windows in relation
to the width between wall and pillar results in a
very small opening for a door.

- The assembly will become heavier and more
hazardous when stacking three windows on top
of each other.

- The composition feels a bit compressed when

the windows are only stacked by two.

Asymmetric window composition

+ An interesting aesthetic with the pattern of the
windows and clear composition with a base and
upper section.

- Not as intuitive, requires some afterthought
when composing and a lot of patchworking. The
irregular window system would work better in a

fixed system rather than this flexible one.

Frame system

+ Uniform and intuitive, could be arranged as a
framework that you slot windows or wall panes
info.

- Due to the dimensions of room & windows the
frame ends up incredibly thick (15 cm) which

results in a rather heavy appearance.

Horizontal window frames
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375
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A =1250

800

4550

Asymmetric window composition

#Ti 2200%"* 775ﬁ“

250

—

A = 2200

7

D=950

A2=1250 “E-storage = 1100 E-cover E-acousfics

4550

Frame system / Example of attachment by Vandkunsten architects (Nielsen, 2017)

1100

4550
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EXPERIENCE: VIEWING PLATFORMS

Typology: Elevated platforms

Reuse: Ventilation ducts, metal
fence, metal beams

What/why

Elevated platforms that offer the user a view of
the industrial space - indoors as well as in the
courtyard. The fully clad metal railing mimics the
language of overdimensioned ventilation ducts

climbing on the industrial buildings in the area.

Materials

The platforms are resting on the existing structure
with a supporting structure made of beams
from the newer storage halls. The floor could
be composed of perforated metal plates used
in industries such as floor grilles or anti-slip
diamond plate. The sides are clad in flat rolled

steel ventilation ducts - preferably as big sheets as

Origin/age: Site / 20-30 yrs
Expected lifespan: 15-100 yrs

Circular principle: Upcycling

possible to avoid a too disorganized appearance.
Reused metal fence from the site is used as a
contrast; on the south side of the outdoor platform

and by the lunchroom.

Lifecycle

The condition of the ventilation ducts should be
investigated - still functioning components should
primarily be reused for their original function. For
the platform that is outdoors, a protective coating
should be investigated to keep it from rusting,
and should be constructed by ducts originally

made for outdoor use.

Ventilation ducts at site.

Trusses avaliable at site.
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Metal fence at site.

Architecture of Reuse

Mimicking the parasitical ap-

pearance of ventilation services.
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Typology: Furniture, pavilion Origin/age: -

Reuse: Materials available at

site & the area’s demolishing

What/why

Different zones where the communities of the

building can build things with reused material, to
encourage 'placemaking” and a change in afttitu-
de towards our resources. This could be outdoor
furniture, indoor pavilions or new components to

the flexible wall system.

Materials & lifecycle

Materials saved from demolished parts of the
CEPA-building and the neighbourhood. Some of
the materials or construction methods could be
suggested by the architect, to trigger creativity
and to spread the knowledge of circular building

techniques such as dfd.

Expected lifespan: - yrs

Circular principle: Reuse

Reflection

The location of the material storage is important
- it should be in a close proximity to where it is
intfended to be used. In the design | am proposing
a full storage wall in the machine hall that
showcases the available material, as well as
space in by the machine rooms, basement and a
small storage in the courtyard. The storage space
is somewhat limited due to the building’s size, but
perhaps spreading the materials out and visibly
catalogue them could inspire more use compared

to storing everything in a huge storage hall.
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Youth house activity of placemaking: casting reused concrete with old metal objects from the area.

Material storage:

1. Library wall
Machinehall room

Courtyard

> L

Basement

Decorated reused concrete.

Concrete from site.

Siporex plates from site.

Architecture of Reuse

Aged metal items. Photo by

Jonathan Borba



What/why

An information system on the ground that mimics

Typology:

Reuse: Drainage system, floor

grills, steel

Design
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FUNCTIONALITY: SIGNAGE/DRAINAGE

Floor signage Origin/age: Genbyg/ - yrs

Circular principle: Reuse

further investigation, e.g. looking infto common

the old floor markings in the industrial building. in industries.

Visitors can follow the engraved signs to find their

way to the e.g. youth house or event space. It Lifecycle

additionally works as a drainage system to collect

rainwater from the exposed concrete floor.

Materials

The drainage system could either be new overstock
products found at distributors such as Malmé
&terbyggdep& or Genbyg, or reused in good

condition. The grills could be easily reused as

plumbing system has a shorter lifetime than the

metal grates. The engraved signs must be easy to

long as they have similar dimensions. The metal

used for the ground and engraved signs needs

Expected lifespan: - yrs

metals types & components used on the ground

The system must be constructed in such a way

that it can be replaced and maintained, as the

detach and replace. The metal and grates should
be painted in a durable non toxic paint (since
it might contaminate the rain water), will need

maintenance due to the wear and tear.
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The past colors of the machine room.

Photo by CEPA Steeltech

Engraved metal sign Painted reused drainage Cut and painted

attached with screws system and grate repurposed metal

e.g "Entrance” B

Rainwater

Section of system

Metal resilient for floor use.
Photo by Tim Mossholder

Drainage system from Genbyg Alternative well of valve grills

Architecture of Reuse
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STORYTELLING: GROUND

Typology: Ground material

Reuse: Concrete, siporex roof

slabs, steel beams

What/why

Outdoor flooring of recycled concrete, with metal
"rails” that refer to the old Bjarredsbanan that
once stopped outside the building. Attachment
points are added for the possibility of installing

street furniture or art.

Materials

Steel beams in a condition not suitable for direct
reuse can be downcycled as ground decoration.
Optimally metal that was made for outdoor/harsh

use, e.g galvanized or coated.

Lifecycle

Concrete floors can be expected to last a hundred

Origin/age: Site / 35-82 yrs
Expected lifespan: <100 yrs

Circular principle: Recycling

years or more, so it is important to investigate
how the decorative metal beams are integrated
so they dont’ cause an exaggerated harm to the

material.

Reflection

This is an example of storytelling, not in the
classical sense of letting the material tell the story
of what it previously was - but allowing reused
materials of the site convey the history of the area.
The reused concrete expresses the previously
rough, hard materiality of the outdoor surfaces
and expired metal beams, or ideally - train rails,
references bjarredsbanan that was once located

next to the building.
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Attachment for street furniture,

bicycle stand or play structure

Protection screw

when not in use Metal beam

(@

OA

Recycled concrete

Traces of the Bjarredsbanan, now gone.

Photo by Ingrid André

Concrete from the site.

Siporex plates from the site. Metal beams from the site.

Architecture of Reuse
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— Reflection

SUMMARY

A short summary of what | have tried to accom-
plish during the project:

1) Investigate tools and values of reuse; patina,
storytelling, flexibility, composition, participation,
functionality.

2) Investigate specific materials with a potential;
context specific, commonly available or based on

their appearance or function.

Secondly, testing them; what appearance could
these tools and materials result in2 How do you
compose them? What are their limits¢ What are
suitable techniques (design for disassembling,

modularity)2

In this chapter | will share some of my thoughts
and reflections from the project. Some are of a
more personal nature, reflecting on this particular
project, and others are more general on the

architecture of reuse.

Architecture of Reuse
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Many of the mapped materials did not make it into the project due to time constraints.
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A NON-LINEAR PROCESS

| experienced that the design process of this
project was more time consuming compared to
that of a regular school project. It was not like
the process of designing with new materials -
drawing what you want the building to look like
and then prescribing materials. To even begin
with the design | needed a basic understanding
of reusable materials and components and their
potentials. But | also needed to know what to look
for during the research - what new function the

materials should hold, so | also needed a design.

| had to continuously shift between designing
and figuring out if it was possible to achieve
with reused materials, and if so - find the right
materials and research methods of reusing them.

Sometimes it was the other way around - finding

a material with a lot of potential and drawing it
into the project. The materiality of the building
became present much earlier on than it normally

does in my projects.

| can absolutely see why the process of
implementing reuse in real architecture projects
is more time consuming, and that the architect
would need to be present in the project for a longer
time. But | also think, or hope, that the process
will become faster once you have a fundamental
knowledge about reusable materials and their
availability, and developed and familiarized with

different tools of reuse.

Architecture of Reuse
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PROPERTIES & AWARENESS

Although the process was overall slower, |
experienced that the limitations of reusage also
in a way made the design choices faster. E.g that
| was restricted to particular sheet sizes when
reusing the metal facade. | felt more creative,
as | had to research the materials and details
so thoroughly it was easy to come up with and
add additional functions. A signage system that
is placed on the ground to mimic the old floor
lines could also include reused drainage for the
hard ground. Implementing reuse also had the
effect of resulting in softer zones of inside/outside
as the reduced energy standard of the facade
windows encouraged me to implement climate
zones. Instead of making a facade of double
layered windows | explored a widening of the

gap between the two window layers - creating a

space, orangery, in between. Working according
to the material’s abilities instead of forcing it
into something it is not. (Unless it concerns the

endearing patina of weathering...)

| reflected a lot on why | made certain choices in
the project. Partly because of the transformation
format but especially from a perspective of
resource preservation. Sometimes | ended up
in a conservative spiral of “is this necessary”?
Should you remove something that is reasonably
functional? As an example | chose to preserve
most of the walls on the second floor of the Youth
house since it was the most recently renovated
section. But it still felt strange to make that choice
- as if | am not creative enough to do something

new there. It is often obvious to preserve the really
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A storage wall made out of metal ducts.

old, or the right type of old, but the half-old? It
is almost as if you need courage to preserve the

moundane.

My mantra during the design process was:
what can be kept? Can the material be reused
in its original function? How will the ‘upcycling’
of transforming a material affect its value and

lifespan?

As an example, the storage wall in the sketch
on the top of the page is composed of metal
ducts. Would that be an upcycling (new value)
or downcycling (reduction of value) of the
components? Had it been made out of ducts
that can no longer be used due to damage and

the alternative is discarding them, then yes - it

would have been an upcycling from waste to
interior elements. But what if it was made out of
fully functional ducts? The concepts of up- and
downcycling can be a grayzone. From a lifespan
perspective one could claim that the ducts could
still get a long, or perhaps even longer, shelf life in
an interior. But one could also say that you would
spend more of our scarce resources to transform
or adjust the component for this new function.
In reality you would also have an economic
dimension to the question - is the alteration worth

its cost and time?

| think these are questions that | will learn to
navigate around over time and in each specific

project and its material situation.

Architecture of Reuse
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Roof clad in metal to give the appearance of a metal structure planted on top of the beams.

The concrete roof kept as it is and visibly showing where it has been cut away.
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HONESTY

Another thing | came to reflect on during the
project was structural honesty. The aesthetics of
planting new structures within the shell of the old in
many industrial transformation projects appealed
to me. An interesting parasitic architecture. But |
could not motivate tearing out all of the concrete
flooring and structure only to add a new one
(besides all the other aspects that made that
approach unsuitable). | settled on opening up
a part of the roof on the second floor to make
the room more generous and create a visual

connection to the otherwise isolated lunch room.

At one point | explored the possibility of cladding
the existing roof in reused metal to give it the
parasitical aesthetics. As if a metal volume
had landed on the structure. One part of me
thought that it is genius to preserve the existing

but disguising it as new. To prove that the old

(materials, structures) can achieve the same

expression and architecture as the new.

But | also have this ingrained thought of it being
dishonest. Almost like a fuskbygge! In the end (-
rather quickly) | decided on the natural approach
within our field, and kept the original structure
exposed and showcasing where the roof had been
cut away. Even the metal platform made out of
flattened ventilation ducts is mimicking its former
function - being honest about its origins. | do find
this solution just as beautiful (if not more) but the
exploration posed many interesting questions to

which | have no answers.

They also arise as | implement old materials (e.g.
windows) to the building - how do you tell the
original-old and new-old apart? Should reuse

look like reuse?

Architecture of Reuse
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FLEXIBILITY & EVALUATION

An important aspect of reuse is flexibility. | tried
to implement that in my project by proposing
different compositions or adding notes where the
design could fluctuate (e.g the park terrace being
made out of reused trusses - or an industrial
entresol system). When designing with materials
that fluctuate and constructions that start long
after the drawings are made, prescribing certain
rules to the design could be an important tool. Or
perhaps having a plan A and B so the design is

recilient for different material supplies.

That implies that the architect would need to
spend a lot more time on the design - but we
we would perhaps over time build up a library of
solutions to pick from whenever the material stock
changes. Finding reliable material sources like for
example a house in the area that is about to do

a window renovation so you have some constants

in the formula is also very helpful.
To summarize my experience with reusage, | have

listed of some of its potentials and restrictions:

Potentials

* Deepened material understanding &
appreciation - quality architecture

e Creativity & problem solving - an
‘architecture of variables’

* Anaturally ‘relatable’ architecture

e Softer zones & inside-out-architecture

Restrictions

* Requires an extensive research/awareness of
resources available

* Alonger & more complex design process

* Design is limited to what is available

* Harder to achieve an ‘uniform’ style in large

projects
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A recycling room that would have been at the site with the
materials visible & highlighted. A ’sibbling’ facade of the

main building - same material, different composition.

g%
| . .
} (Top) The recycling or material storage room connected to the
}( courtyard viewing platform. (Bottom) Entrance sketch.
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A DIY pavilion where the structure is welded by the maker

collective and the hanging garlands are made by the youth.

PROJECT FORMAT & THOUGHTS

Towards the end of the project | felt a bit scattered,
| had been zooming in so much on all the different
corners of the project and keeping track of ma-
terials - and didn’t know how to present it all. It
felt fragmented and - a lot. Although many parts
of the project are very thought out, the overall
design would probably have benefited from some

more time - to have been pushed further.

| wanted to make a more experimental ‘testbed’
project to get to test and explore as much as
possible and therefore did not want to tie myself
up into too strict of a concept in advance. But
it also made it difficult to keep track of the
whole of the project. My experience of previous
school projects is that we usually only have time
to produce a clear concept and a “whole”, but
rarely go as much into detail as | wish. So it was

very satisfying to finally be able to do it now.

Overall, | enjoyed the ‘testbed’ format of the
project. An attitude of testing things until the time
runs out. To familiarise with existing tools but
at a new site with its own spatial and material
constraints. It was a great learning tool and made

the process more enjoyable.

All that time spent on research, including the
thoughts and details | did not have time to
include or produce for this project, is something
| can bring forward with me in the future and my
professional life. It made it feel very meaningful.
In a way, | think this project has helped me
embrace an important attitude that is vital when
you work with reuse - a dare and desire to further

explore materials.
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Reuse is not a style - itis a

in our strive towards a more

sustainable practice.

method, and a necessary tool

DISCUSSION

Reflections after the final presentation (May 24
2022). Guest critics were Gunilla Kronvall and

Jesper Magnusson, and examiner Tomas Tdgil.

An architectural style?

In the discussion following the presentation,
Gunilla Kronvall raised the question - is reuse an
architectural style2 My response is no, although
reusage has certain prerequisites that may result
in particular expressions, | have throughout the
project tried to present different appearances
reusing the same materials - conveying that
reuse does not have to look a certain way. You
can compose reuse in a formal, uniform manner.
You can also express a relaxed, informal style,
deliberately making it look ‘reused’. Gunilla
highlights the danger of reducing reuse to one
style - a short term “trend’, similarly to how new

constructions can be seen mimicking the varied

window style of Lendager’s reusage projects.
| agree. Through decades, our profession has
developed a craftsmanship in making materials
express the architecture we desire. That is
something we need to develop again, with
reuse. Reuse is not a style - it is a method, and
a necessary tool in our strive towards a more

sustainable practice.

The future of reusage in Sweden?

The project mainly reflects on what | as a young
architect can learn to be able to practice material
reuse in the future, but | will also try to reflect on
the industry | have only just dipped my toes into.
In neighboring countries such as Denmark, we
have offices like Lendager and Vandkunsten that
are designing large-scale and holistic reusage
projects that have shaken the industry and its

processes to life. In Sweden, | have a hard time

finding a counterpart, recycling is most often seen
as small-scale tests in a large construction. One
project that has been mentioned for its reuse is
Selma Lagerl6f’s center, a massive new concrete
building with recycled furniture, designed by the
resourceful White Architects office. It symbolizes
quite well where we are today in terms of reuse

in Sweden.

During the discussion, Jesper Magnusson asked
- what is required for us to be able to carry out
reusage projectse¢ How does our role need to
change?

An example is, like the Lendager group, to expand
our competence and business models - they have a
material innovation department that specializes in
reused materials. To avoid having to wait and rely
on specialist professions to develop, we ourselves
can take on that role. Magnusson also mentions
that the model of building in-house [swe: bygga
i egen regi] could suit reusage projects due to
its nature of longer involvement and increased
control as architects, which | fully agree on. That
type of construction model could reduce many of

the current restrictions of reusage.

So, who will take the first big leap in our industry?
This is an incredible opportunity to gain a leading
role of material reuse in Sweden - a technique
that will become increasingly important and

common in the future.

How could the project be taken further? For
example, by developing an in-depth toolbox - but
that would perhaps require real-life experience
and additional dimensions such as finance and
construction processes to make it actually useful.
Or maybe the aesthetics of reuse, exploring the
nuances between the two drastic expressions of
'weathered” and ‘formal” that | presented. But |
think this will be done naturally in the industry as
reuse is applied more. Another continuation would
be to further expand the library of compositions,
by e.g. testing reuse in more situations, shearing
layers and contexts. What would the design

process look like with a new building?

For my part, there is no doubt about what | want
to do as a next step of this project - applying and
continuing to develop my knowledge of reuse in

real life projects.

Architecture of Reuse



— References

LITERATURE

Beim, A., Zepernick Jensen, J. & Stylsvig Madsen
(2021), IDEKATALOG - designstrategier for genan-
vendelse af nedrivningsmaterialer, CINARK - Center
for industralised architecture, viewed 7 February

2022 <https://issuu.com/cinark/docs/idekatalog_

genanvendelse_af_nedrivningsmateriale >

Bjorkman, K & Kardell, | (2021) Drivkrafter och
hinder med &terbruk inom byggbranschen,
Degree thesis, KTH School of Architecture and the

Built Environment

Ellen MacArthur Foundation (n.d.) What is the circu-
lar economy?, viewed 1 April 2022,

<https://www.ellenmacarthurfoundation.org/circu-

lar-economy/what-is-the-circular-economy>

Fritz Hansen (2021) Anders Lendager on building
sustainably [online video] Available at: <https://
youtu.be/7pSiphrl2ZY > [Accessed March 20 2022]

Guldager Jensen, K & Sommer, J (2019)

Building a Circular Future, 3rd edition, 3XN: Copen-

hagen, Denmark

Leatherbarrow, D & Mostafavi, M (1993)
On Weathering : Life of buildings in time,
Cambridge: Mass. MIT Press

Lendager, A & Pedersen, E (2020) Solution: circular
buildings, Copenhagen: Danish Architectural Press

-163

Lunds Kommun (2021) Planbeskrivning -
Detaljplan fér Kugghjulet 1T och 5 m.fl. i Lund, Lund

Lunds Kommun (2019) Vésterbroprogrammet, Lund

Manelius, AM (ed) & Nielsen, S (2017)

Rebeauty — Nordic Built Component Reuse
Copenhagen: Vandkunsten Architects
<https://vandkunsten.com/content//2019/01/NB-
CR-20170201-web.pdf>

Nielsen, S (2022)_Lund Architecture Symposium

(LAS22): (re)Activating architectures, lecture re-

cording, School of Architecture at Lund University,

delivered 9 March 2022

Oberhuber, S & Rau, T (2019) Material matters -
essential elements for a circular economy

Amsterdam: Betram & De Leeuw

Strand Nyhlin, M & Afreds, J (2022) Aterbruk av
byggmaterial, Stockholm: Svensk Byggtjénst

Vandkunsten Architects (2018) Renovation & Trans-

formation, Stockholm : Arvinius + Orfeus Publishing

(Translation: Cornelius Colding)

Architecture of Reuse



— References

IMAGES

Photos that are not referenced with a source in the
report is either owned by the author or attribution

free, open source material.

Page 8
Khadyev, R (2019) [Online] Available at <https://

unsplash.com/photos/12Agqz3b3ixE> (2022-04-24)

Page 10

Cameron, J (2021) [Online] Available at <https://
unsplash.com/photos/7zocFMzvbpc> (2022-04-
21)

Page 12
Sh, Kirill (2020) [Online] Available at <https://uns-
plash.com/photos/Thm9T6igQRc> (2022-03-29)

Page 14

The DLKR (2020) [Online] Available at < https://
unsplash.com/photos/q1iUC-nd8So> (2022-03-
21)

Page 16
Malmé Aterbyggdepé (n.d.) [Online] Available at <

https://www.malmoabd.se/byggmaterial/sten-be-

tong/> (2022-06-02)

Page 22

Hofmann, D (2020) [Online] Available at <https://
unsplash.com/photos/WF4iXSGiYws> (2022-04-
10)

Page 24

Attribution of icons in diagram (top to bottom) to
the following users on Nounproject.com:

1. Trailer by N.Style 2. Recycling by Javad

3. Factory by iconsphere 4. Package by Gendis
Studio 5. Wrench by balyanbinmalkan 6. User by
The lcon Z 7. Fire by Salma Sharples 8. Waste by
Yu luck

Page 32
Sikkema, K (2018) [Online| Available at <https://

-165

lendager.com/project/upcycle-studios> (2022-04-
10)

Page 39
SYSAV (2015) [Online] Available at <https://

www.sysav.se/om-oss/pressrum/pressmeddelande

sasongens-sista-drop-in-art---nu-med-miljopeda-
gog-1169823> (2022-06-03)

Repair Café Malmé (2020) [Online] Available

at <https://www.repaircafe.nu/2020/01/30/re-

pair-stories-2> (2022-06-03)

unsplash.com/photos/JUPzi-F3lww> (2022-04-10)

Page 36

Thisner, M (2018) [Online] Available at <https://
www.layer].se/portfolio/rave-revie-aw18-mar-
ta-thisner> (2022-01-18)

Editorialist (n.d.) [Online] Accessed at <https://

editorialist.com/p/rave-review-betty-quilted-flo-

ral-print-upcycled-cotton-coat-womens-multi>

(2022-01-18)

Page 37

Milidgérden.se (n.d.) [Online] Available at <htt-
ps://miljogarden.se/inredning-mobler/forvarings-
mobler/eames-unit-esu-bokhylla> (2022-04-17)
Folkform (n.d.) Online] Available at <https://
www.folkform.se/collections/masonitememoriam >

(2022-04-17)

Page 38
Hjortshaj, R (n.d.) [Online] Available at <https://

Page 40-41
Vandkunsten architects (n.d.) [Online] Available at

<https://vandkunsten.com/projects/hal7-musicon>
(2022-06-03)

Page 44
Kulturportal Lund (n.d.) [Online] Available at <htt-
ps://kulturportallund.se/fran-oresundsvagens-indu-

striomrade-till-vasterbro/>(2022-04-15)

Page 56
Lund kommun (n.d) [Online] Available at <https://
lund.se/nyheter/aktuellt/cepa> (2022-04-15)

Page 71-81
Bergendorff, C (2021) [Personal & online] A selec-
tion available at <http://www.tilltradeforbjudet.se

page?2/page-35> (2022-02-11)

Architecture of Reuse



Page 83
American Welding Society (2016) [Onli-

ne] Available at <https://www.facebook.

com/AmericanWeldingSociety/photos

[a.278967898801761/1127378010627408>
Home furniture DIY (n.d) [Online] Available at <htt-

ps://homefurniturediy.com/how-to-fix-a-broken-leg-

on-a-dining-room-chair/>

Heiberg, M (n.d.) [Online] Available at <https://
www.visitdenmark.no/danmark/planlegg-reisen/
kodbyens-fiskebar-gdk510829 >

Edophoto (n.d.) [Online] Available at <https://www.

freepik.com/premium-photo/production-meat-pro-

ducts-supermarket-supermarket 6363842.html>
(All photos above accessed on 2022-06-06)

Page 90
Sustainable in steel (n.d.) [Online] Available at

<https://www.sustainableinsteel.eu/p/538/reuse.

html>

Hugli, J (2017) [Online] Available at <https://uns-
plash.com/photos/ZTpy4 6FRpZw>

Genbyg (n.d.) [Online] Available at <https://

genbyg.dk/trae_og_gulve/planker_og_toemmer

brugt-toemmer/260981/egetraestoemmer-fra-gam-

mel-lade>
Strange, M (n.d.) [Online] Available at <https://

www.architectsjournal.co.uk/buildings/old-into-new-

Page 91
Hjortshaj, R (n.d) [Online] Available at <https://

lendager.com/project/upcycle-studios/>

Theory Into Practice (n.d) [Online] Available at
<https://ccbuild.se/referencedetailpage/2ld=21>
(All photos above accessed on 2022-06-06)

Page 120, 124, 129, 141, 143, 144, 147
Bergendorff, C (2021) [Personal & online] (2022-
02-11)

CEPA Steeltech (2008) Archive photos

Page 122
Lunds kommun (2020) [Online] Available at <htt-
ps://lund.se/nyheter/aktuellt/cepa> (2022-06-07)

Page 126
CEPA steeltech (n.d.) Archive photos

Photo inside machinehall, unknown author (n.d.)

Page 131
Purnomo Guruh (2020) Flattening Corrugated Iron

[online video] Available at <https://youtu.be/5t3X-
yITm2vzM> (2022-04-24)

Page 141
Bossi, S (n.d.) [Online] Available at <https://divi-

sare.com/projects/396545-morg-simone-bossi-giv-

recycled-bricks-form-facade-of-copenhagen-hou-

lio-aristide-office-in-rome-i> (2022-06-07)

sing-project>
(All photos above accessed on 2022-06-06)

Page 143
Borba, J (2019) [Online] Available at <https://uns-

plash.com/photos/xRDuEeG1TVI> (2022-06-07)

Page 145

CEPA steeltech (2008) Archive photos
Mossholder, T (2017) [Online] Available at <htt-
ps://unsplash.com/photos/kuVUf2nlkEU > (2022-
06-07)

Genbyg (n.d.) [Online] Available at <https://gen-
byg.dk/vvs-koekken/brugt-vvs/andet-vvs/68055/
draenroer-afvandingssystem-7-x-1-m> (2022-06-
07)

Page 147
André, | (2017) [Online] Available at <https://kul-

turportallund.se/bjerredsbanan-en-jarnvag-till-ha-

vet/> (2022-06-07)

Architecture of Reuse

-167



LUND UNIVERSITY



