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Abstract

As architects we conceive of our buildings as finished products, our
labours forever immortalised in them. But buildings are never
finished; they are subject to multiple changes in occupation, repair
ard replacement as a result of weadtear, renovation and

developmentgstablishing lifespahierarchies of building layet®

aid maintenancand repair; design for disassembly dramingthe
progranme to welcome changé/aste reduction strategies include
the adaptive reuse of existing buildgngeinvestment of surplus
materials and components of the existing building in its adaptation;
use of natural and artificial waste materials and cooments

6harvestedd from sources | ocal

replanning, t he 6finishesd weathering constructs and cosmeti

alterations. When buildings are stubborn to adapt they are at risk of

demoltion, with their materials becoming waste.

Architecture @es not have to resist change, and does not have to be
wasteful. Wecan insteadrethink a building as a long duration
avork-in-progres§  constantly developing and changing
incrementally under changing conditions of context; designed to be

readilysusceptiblé not resistant to adaptation and growth.

This research collates a set of architectural strategies derived from
attributes common withibiological ecosystems to aid the design,
construction and maintenance of a resilient, adaptiveilt
ervironment. These strategies include increasing adaptability

through incremental constructiongesigning capacity for future

The focus on thesnergyconservative reise of existing building
and materials represents a positive response to the envir@hmen
sustainability imperativeYet, whilst gently adding layers and
textureover time through gradual, incremental growth, thisise
paradigm also ensures a continuing social familiarity with the

urban landscape and the sustainability of associated memory.

The following body of researchis grounded inthe premise that
changeis inevitable and that buildings should reflect this.
critically examines eachttribute of an ecosysteraurveys current
writings and precedentsand appraises thepplication of reuse
strategies. The research is applied sewdedin the adaptive reise
of an existing electricity substation building and site in the ity

fringe suburb of Kingsland in Auckland, New Zealand
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Key Definitions

6Downgclingd, OReused and o6érecyclingd have al |nshreiacludedie thd body df thevtext h i n

when the terms first occur.

Down-cycling The complete reprocessing of a building elenpeatiucing a different and lowerade building elemerit.

Food webManyfood chains linked together to show a more accurate model of all possible reeding relationships of organisms in an’ecosystem

ReuseWhen elements are minimally reprocessed and reinstalled in a building without having to be remandfactured.

RecyclingThe mmplete remanufacturing of a used building element to produce the same type of building [eleorenbf equal quality/

Organism An individual living thing that can react to stimuli, reproduce, grow, and maintain homeostasis. It can be a virusmbamisist,
fungus, plant or an animal.

SpeciesAn individual belonging to a group of organisms (or the entire group itsliji)g common characteristiand (usually) are capable of

mating with one anothie

1Paola SassEtudy of current building methods that enable the dismantling of building structures and their classifications accdrdinghdity to be reused, recycled or downcyclednknown, Skool
of the Built Environment, University of Nottingham (United Kingdofdniversity of Nottingham)2

2 Biology Online, Food Web, http://www.biologgnline.org (accessed 05 17, 2010).

3 SassiStudy of current building methods that enable the dismardfibgilding structures and their classifications according to their ability to be reused, recycled or down2ycled

4 bid.

5 Biology Online, Food Wephttp://www.biologyonline.org(accessed 05 17, 2010).

7 Ibid.
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1 Intr OdUCtiOﬂ time® Many of our everyday prodis are made this way andas a
result require regular replacement. In turn, this ultimately leads to

growing amounts of waste and increased use of virgin materials.

1.1 The Problem

The Modern Movement in architecture has seen buildings become

increasingly viewed as mapsoduced productd.e Corbusier a
The effects of M6 s e x iors Eaghnaceaore evidenttoday gy P P

. _ _ pioneer of Modernism, believetathousing should embrace mass
than everOf all living things on Earth, we have the largest impact

. _ . roduction, stating that the house should be viewed &0l
on our environment, constantiynd often radicallynodifying it to P g A

. . . chea, available to everyone and disposdble.
suit our social and economic des. ® y P

. : : This put architecture in a lnerable position, as it gave architects
We mine and harvest our planet for its precious resources, we use

_ licencetodesigd t h-awwy buil dingsdé and i nfl u
them, and then we waste them. We leave our planet, in many cases,

I . , of buildings worldwide that no longer work for their original
scarred from our activities. Ondimited to the raw materialsof

_ urpose. This attitudeontinues to resuin the generation ofast
Mother Na t u mpaefteswe now know how to manipate her purp g

. . _ amounts of construction and demolition waste.
bounty and manufacture foreign materials, most of which are not

easily absorbed back into natural systems and can be detrimental

_ The Netherlands iat the brefront of reuse recycling, with more
when disposed of.

than ninety five percent of construction and demolition waste

Since the advent of magsoduction society has succumbed to the

insatiable desire to own, use amdire products. This phenomenon,

known as o6Consumerismb, is encouradslraleyonskdistantly changing

fashions and planned product obsolescence, where products are http://www.investopedia.com/terms/p/planned_obsolescence.asp (accessed 04 03, 2010).
7 Le CorbusierTowards a New Architectur@ranslated from the thirteenth French edition,

designed to be owif-date or useless within a defined period of _ o
trans. Frederick Etchells (New York: Dover Publications Inc., 1986)-2837
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reused or recycletiThis is due the high landfill taxes imposed by similar to he Netherlands. We shoulte using our waste as a

the government that al most tri pl erdsourcato lodally manafatlré sew goods,aathergharusendingadtf t h e

increased scarcityf suitable new landfill sites. Subsequently there to landfill, or shipping it overseas for recycling. This would help

are over two hundred thriving companies that deal with the address our waste problems, create employment, show the world
collection of waste materialnd their reuse or recycling ime we are truly committed to our aint$ Zero Waste by 2015and
Netherlands. reinforce our tourism marketing of
In New Zealand construction and demolition waste accounts for Developing building resilience can, therefore, be seen as

fifty percent of total waste entering our landfills, ten percent higher fundamental to reducing construction waste. The promotion of

than the global averad®Waste materials that are recycled are material reuse can significantly extend tlife lof a material o

more often done so overseas closer to where most manufacturing building part in its existing state, and hence is preferable than

takes place, such as plastics and steel that are exposthtand recycling.

parts of Australia’
Our waste situation needs-egaluating. We should be striving to 1.2 The Architectural Question
reduce our building related wasteni the first instance, and

complement this by developing aeuse and recycling industry How can the fundamentals of an ecosystem be applied in
architecture to develop more resilient constructions?

8 Michael Willoughby,Time to go Dutch?11 14, 2008,
http://www.building.co.uk/story.asp?storycode=3127653 (accessed 07 05, 2009).
9 Ibid.

10 Maibritt Pedersen ZariTowards aSustainableFuture: Adopting éRegenerative
approach toDevelopmentMinistry for theEnvironment (Wellington: Ministry for the
Environment, 2009). 4

11 Plastics New Zealand&ecycling Plastics in New ZealgrizD03, 12 In 1999 twenty fiveNew Zealandcouncils agreed to adopt Zero Waste policies, with a

http://lwww.plastics.org.nz/page.asp?section=recycling (accessed 05 01, 2010). target of Zero Waste to landfill by 2015.
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1.3

Key Objectives

Define problems associated with existing construction
methods that hinder resilient buildings.

Collate existing design strategies applied in architecture
that express similarities to ecological ideologies and match
them to ecosysteiinased principles.

Apply and evaluate a number of these principles and their
ensuing architectural strategies to an existing building and
its site.

Develop a building program that benefits the community

onmultiple levels.

1.4 Project Outline

This question led to the research of existing systems that are
dynamic and display resiliency, and so nature became the main
focus of studies. In the bookonstruction Ecologythe writers

State:

Ecosystems are the source of important lessons and models
for transitioning human activities onto a sustainable path.
Natural processes are predominantly cyclic rather than
linear; operate off solar energy flux and organic storages;
promote resilience within each range of scales by
diversifying the execution ofirfictions redundantly over
different range of scale; promote efficient use of materials
by developing cooperative webs of interactions between
members of complex communities; and sustain sufficient
diversity of information and function to adapt and evoive i
response to changes in their external environmgnts.

The research develops and expands some of the above ideas as
refined by Maibritt Pedersen Zari and John Storey in their paper
flAn ecosystem based biomimetic theory for a regenerative built

What began as simply an investigation into the adaptive reuse of a
building quickly escalated into something very challenging, and
much more complex, after the question was askelbw can a

building adapt to a new use not just once, but many times over?

13Jan Sendzimir, G. Bradley Guy Charles J. Kib@dnstruction Ecology Nature as the
basis for green buildingéNew York: Spon Press, 2002).
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environmetd. They summarise these ideas in six key attributes
common among all ecosystems Fundamentally there are a number of variables involved in altering

and adding to an existing building, as well as building with reused

1. Ecosystems are attuned to artkpendat on local materials including their quality, locating and coordinating their
conditions. sourcing fom multiple sites, storage and handling and satisfying

2. Ecosystems are diverse in components, relationships and Building Codes of Compliance. The understanding of some of
information. these realities will only come when the strategies outlined in this

3. Ecosystems optimise the system ratheranth its document are applied to a built structure, and are, therefore, beyond
components. thescope of research.

4. Ecosystems adapt and evolve at different levels and at
different rates.
Ecosystems create conditions favorable to sustained life.
Ecosystems are dependant on contemporary sunlight

My research has focused on the first four attributdsch will be
discussed, developed and applied in detail in this document and
resulting design. The last two attributes have been omitted from the
research, as they are believed to already have common argument in
their support, while the other four remaias$ developed and

deserving of attention.

14 John B. Stagy and Maibritt Pedersen Za#i,Ecosystem basdgiomimeticTheory for a
RegenerativeBuilt Environment Lisbon Sustainable Building Conference, School of

Architecture, Victoria University of Wellington (Wellington: Unknown, 2007).
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2 Methodological Approach

The methodological approach can be broken into three distinct
parts: research through literature, research through multiple site
investigations and research through design.

2.1 Research through literature

In order to develop an understanding of the attributes that make an
Ecosystem resilient much research was conducted by reading and
analysing information in books, web articles and conference
papers. As the topic is relativelynexplored, there is no built
precedent known to the writer that embraces all attributes, although
there are some that could be considered to make use of one or two
through different architectural strategiegs.mix of both national

and international precedts were analysed witekome of their
strategiesoutlined and expanded upon in the Current Review of
Knowledge.These have been critical in developing my thinking
and have informed the design developméBte e appendi X

a selection of precederts.

2.2 Research through site investigation

Intensive site investigations and documentation was required in
order to develop a thorough understanding of the site and its wider
context. This involved spending considerable time on the existing
site, within the widerKingsland area and its neighbouring
industrial areas to understand who lived and worked in the area and
what the community might collectively benefit frofrhe Auckland

City Archivesfurnished ahistory of the substation and the area of
Kingsland.Collecively this research set the scene for my proposal
and was fundamental to developing a fitting program and

integrating the proposed design in its environment.

2.3 Research through design

The design itself is perhaps the most crucial part of the research, as
it involves my own interpretation and translation of theories
developed into something a step closer to a realised building. It

involves not only the application of the strategies derived from

6 A)%ece(Pegt,rbut also the solving of general problems facedyin an

architectural design, including suitable planning, integration of

services, material selection, massing and scale to name a few.
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Additional to these problems, an architectural language needed to
be devel oped that consi diedithed t he The designtandnitg preliminad/ expériments ihang lmeen explored
old and its interaction with the new. through a mixof physical and digital modelling, drawing and 1:1

scale explorations. The 1:1 scale explorations are an integral part of

The design process wasarkedlydifferent from that of a typical the project due to their focus on materiality. By doing these
building, as much of the design work involved working with an explorations a true understanding of each materials limitations can
existing building and materialsTaeke de Jong, Professor of be ceveloped, and in turn allow their integration into the design to
Ecology at the Argitecture Faculty of the University of be informed and more successful. One set of these explorations

Technology in Delftrefers to thisas O meadaresnt ed de s i gthérehabditation of furnituré has allowed the testing of ideas of
opposed toeortbat adtgeodal desi gnod ¢ o mpnadonding produst éfespans and the results have beearslated
architecture? into the architectural design.

Goalorientated design involves setting out a clearly defined goal

with every design decision made devoted to reaching that goal.

However, oai éméanhsegdbd process begins with the I|imited
resources available and these become informants that lead the

design towards a typically lespre-determined goal’® The

approach | have takemonsi der s a -amiixd rutret eod 6 Oagrodha |

O6meams ent atedd desigmt akddthppedbaclke a b6gi ve

has been adopted and applied subjectively throughout the process.

15van Hinte, Peeren and Jong&tiperuse Constructing new architecture by shortcutting
material flows 78
16 Ibid.
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3 Review of current knowledge

3.1 Ecosystem Biomimicry

Bi omimicry is the investigation
common problems, then mimicking and applythgse methods to

solve humarsrelated problemsThe sale and levebf mimicking

can vary from the characteristics of a single organism to the

mimicking ofacollective of organisms acting as ecasystent’

An example of organisshased mimicry is a selfleaning paint

create a similar surface texture when dry, allowing water to remove

dirt with easée®

Vi e 3
LA WAL BLERVEL B LER L s

developed after it was noted that the Lotus [ﬁi’éﬂﬂt | eaves e meF,‘-ngeelT Water beading on Lotus leaf argelf cleaningLotusan Pain

from muddy waters completely clean. Scientific analysis

determined that the leaves have a microscopically rough surface, so
when water comes in contact with them floats atop the air
t he aterhbeads|

straight off, taking any dirt particles with it. The p@mnadditives

trappedi n crevices of

17 Storey and ZariA Ecosystem basesiometric Theory for aRegenerativeBuilt

Environmentl

The mimicry of ecosystems has little, if angrecedentbut is

cave 8u§hneq bé( )%a[rl Smrd L§toreg gsan important area of research. They

believe the application of the fundamentals of edesys to

architecture could drastically alter the way humans live, allowing

18 Biomimicry Institute,Learning from Lotus Rints How to Clean without Cleane007,
http://www.biomimicryinstitute.org/casgtudies/casstudies/toxics.html (accessed 05 04,
2010).
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us to become reconnected with nature and live more responsibly on 3.2 Ecosystems are attuned to and

Earth!® .
dependant on local conditions

An ecosystem can be defined asyatemconsisting of a diversity

. . L ) . i In the conference papém Architectural Love of the Livingari
of living organisms, obiotic factos, of various scalefteracting

, , _ . . _ states:i T h e i mmedi ate or | ocal context
with their physical environment, or abiotic factors, to function

_ . _ . generally provides the —redources a
collectively within a given are®Ecosystems are efficierand

. - L _ Michael Braungart andwilliam Mc Donoughagree,and suggest
resilient, capable of persisting as a whole in situations of adversity.

o ) _ _ some organisms within an ecosystem are more attuned to their
This is largely due to sikommon attributes that can be found in

_ _ _ environment than bers. These arthe thriving speciesand are
almost all ecosystems, as mentioned in the Pr@jetline. These

. o i . considered those that ar e t he meesstt 0 O ffiotrt i hpei
attributes can be fAmim ckedo by pairing them with design and

) ) ) ) environment due to their strongiener geti c and ma t
construction strategies, in turn allowing the concepts ecosystems

employ to be more eagibpplied in architecture. engagement with place, and an interdependent relationshigfto it
The interdependence establed between one or more species in an
environment would suggest that mutually beneficial activities or
6working togetherd can be associ at
locality is akey factor in creatinghese long lasting interdependent

relationships betwan an environment and its inhabitants.

19 Storey and ZariA Ecosystem basdgiometric Theory for aRegenerativeBuilt 21 Maibritt Pedersen ZarAn architectural love of the livingConference Paper (Wessex:
Environment 1 Sustainabl®evelopment, 20095

20 Eugene P. Odunfundamentals of EcologgPhiladephlia: WB. Saunders Company, 22 Michael Braungart and William McDonoug@radle to Cradle Remaking the way we
1971).8 make thinggLondon: Vintage , 2009)20.
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3.2.1 Architectural Application

For a building to be the most fittirgst for its environmenZari

and Storey suggefita t horough understandi

woul d be requi r eZdWwith this undesandinga i g n
design solution can be developed that does not fight its

surroundings, but instead complements and enhances it.

A building should be environmentally, economically and culturally
connected with its surroundings. It should become one of many
nodes within a system of material and energy exchanges that are
beneficial to all involved parti€d. Construction raterials should

be sourcedaslocally as possible and local energy sources should
be explored. In return for the materials and energy it resethe
building should offer products and services that benefiters
within the areaThe bui l dingds function
characteristics of its environment, complementing other local

businesses rather than directly competing with them.

3.2.2 Harvest Mapping

23 Storey and ZariAn Ecosystem basdiomimeticTheory for aRegenerativeBuilt
Environment 5
24 1bid. 7

shoul d

The sourcingof local materials is seen as one of mangtainable
design initiativeghat can be employed in constructiatue to the

reduced energy and carbon emissions involved in transporting them

ng fro?nfsour%do gitg.&dléA?cHitlac?er[m s%allll %rghﬁecture practice

iﬁ q’hrg'Ngtherlandsd evel oped what

mapbd as a

t hey
means of |l ocating and
waste orsurplus materials from within given area arounda

building site?*

These materials agourced due to their abundance, variation and
local availability. Before any design work begins, the architects
scout the area to find sources of waste or surplus materials to
integrate into, and inform the design. The location of each material
is then pléted on the map, along with a description of each
material and quantities.

capitalise on the

The map acts as a design tool to help generate ideas based on the
materials foundas well as inform the architects of thmaterials
transport requirement§. The use of locally sooed surplus

materials minimiseshe distance of materials flowom one place

25van Hinte, Peeren and Jong&tiperuse Constructing new architecture by shortéogt
material flows 17
26 Ibid.
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to the next It is usually beneficial toboth the proider and
recipient of materials, as thpgovider savesn the cosbof disposal,

while the recipient is supplied with free discounted materials.

Harvest maps seem to be most useful in densely built areas such as
cities and around city fringes where there is generally a large
variety of development and industry occurring. Suburban areas
therefore pose a more difficult tagk terms of locating materials

useful for construction.

Figure 27 2 01 2

materials.

Architectenods

Vi

I I a Wel
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make more informed decisions regarding matching building

3.2.3 Matching Programme to Site programme to site.

The success of a development or a new busieessring an
existing area can be influenced by its appropriateness to that area
and the relationships it develops with others already operating in
the local vicinity. It is logical that thorough research is conducted
to understand the areas existing idgntn order to establish a
market. Research should include understanding zoning regulations
products and services already offered within the dteapeople
living and working within an area, and whiditey might benefit
from. This is especially the casiethe provided product or service

is targeted at the local market, rather than the wider national or

international market

This can be |ikened to the éniche findingéd of organisms competing
within the same are®rganisms will often limit competitiomwith

others for resources by defining territories, or staggering feeding

tmes? This 6éniche findingd seems to allow those competing to
coexist.Althoughin the built environment itloes involve a degree

of foresight, prior research allows the designerdeveloper to

27 Storey and ZariA Ecosystem baseddBimeticTheory for aRegenerative Built

Environment5
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3.3 Ecosystems are diverse in
components, relationships and

information

Ecosystems are sustained by a diversity of organisms, their varied
functions andthe multiple relationships existing between one
anothe® Each organism has a specific role to play in the
processing of energy, matter and information. Odum points out that
the more diverse an ecosystem, the more intricate the food webs
among species and greater chance for mutual relationships to
develop®

Zar and Storey add to this by suggesting that it is not specifically
the number of species that is attributed to the stability of an
ecosystem, rather the strength and number of these relationships
between them They believe thatfthrough this kind of

28 Kilbert, Sendzimir and GuyConstruction Ecology Nature as the basis f@reen
Buildings 18

29 Odum,Fundamentals of Ecolog$49

30 Storey and ZariA Ecosystem basa8iomimeticTheory for aRegenerativeBuilt

Environment7

coopeative networking, one organism can fail without disrupting
the whol®% system. o

Niche finding, as referred to iBection 3.2.3is directly correlated
with the diversity of functions in organisms. Organisms rely on
differing resources from multiple locatis, in order to avoid direct
competition with othef In most cases this is the result of specific
characteristics that allow an organism to occupy a niche.

For example, there are a number of food niches present in a grove
of trees, with a variety of bd, mammal and insect life that focus

on different food sources. Different birds focus on food sources at
different levels between the canopy and forest floor. These include
a range of fruits, seeds and insects within each level. Evolution has
allowed thento develop their functions to better suit their source,
such as the Kiwi with its long bill and sensitive smell that allows

it to find insects deeper beneath leaf litter than most other birds in

the same area.

31 Ibid.

32 Kilbert, Sendzimir and GuyGonstruction Ecology Nature as the basis for green
buildings 18

33 A small, flightless bird indigenous to New Zealand.
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3.3.1 Architectural Application

In nature there is biodiversity, the diversity of species, each with a
different role in the working of the systemin the built
environmentdiversity can be represented aywiderange of built

structures housing different functiotfs.

Mixed-use developents consist of a diversity of compatible
building functions grouped within one building, or multiple
buildings in close proximit§°> This helps foster relationships
among local businesses, and creates vibrancy and variation within

an area due to the diversange of activities taking place.

Although diverse relationships are considered more important than
the diversity of the buildings themselves, a consistent yet varied
streetscape is still considered vital to the vibrancy of an*as.
mixed-use develpments typically amalgamate multiple functions
into one or two buildings it could be argued that there is a loss in
what would have otherwise been a collection of varied building

types, and subsequently a loss in diversity within the street. This,

34 Howard T. OdumConstruction Ecology Nature as théasis forGreenBuildings 59
35 North Shore City CouncilGoodSolutionsGuide forMixed UseDevelopment ifown
Centres(Auckland, 06 2005

36 Ibid. 23

however, can be somewhat balanced by integrating existing
character buildings into a mixage development. Developments
should therefore seek to find a balance between building diversity

and the diversity of relationships among their users.

3.3.2 Building Diversity

Anne Vernez Moudosuggestgliversity can be established simply

by dividing the site into many small lots

Small lots will support resilience because they allow many
people to attend directly to their needs by designing,
building, and maintaining their wn environment. By
ensuring that property remains in many hands, small lots
bring important results: many people make many different
decisions, thereby ensuring variety in the resulting
environment’

Putting the decisions of how a group of buildings develop in the
hands of many, rather than one, will result in variation, but may not
result in a 6cohesive wholebd wi

attained through good design, where scale, propodia material

37 Stewart BrandHow Buildings Learn- What happens after they're buiftondon:
Phoenix lllustrated, 199718
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section become crucial factors in designing a building and its 3.3.3 Relationship Diversity
streetfacing facades. A common method of creating diversity and

cohesion is by borrowing proportions and scale from the facade Interdependence amorigcal business and industry should be

neighbouring buildings from making street faceadreontinuous. encouraged in order to maximise efficient material and energy use,

This effect is illustrated in building designed by RTA Studiocon and minimise waste.

Richmond Road, Auckland.
In Kalundborg, Denmark there are a group of companies working

together as an o6l ndustri al Ecosyste
are shared in an interdependent netwWorld coalfired power

station, oil refinery, a pharmaceutical plant, a plasterboard
manufacturer, and fish and pig farms all operate within a local area.

Waste steam and materials such as sulphur, fly ash and sledge ar
exchanged from one business to another, where they become fuel

or raw material for use in another production process. Such

F,/?"W@ 7 | | relationships includéhe use ofvaste stearproduced by the power

plantto power the oil refinery, the pharmaceutical plant anat he
thirty five hundred local home&The Kalundborg industrial,
commercial and residential area® essentiallyall connected in a

6f ood webdé si mil dahme full exterd of these o sy st em

relationships is demonstrated in Figure 4.

Figure 3 7 RTA building illustrating borrowed proportions from

neighbouring buildings

38Janine BenyusBiomimicry- Innovationinspired byNature (New York: William Morrow
and Company, 1997). 255
39 Ibid.
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peseness  Inciusirial Ecosystem i Kalundborg, Denmark nodes connected with other local buildingsithin a systemof
exchanged resourcés

o
&
e jﬂ‘\ﬁ
s RPN
e Cpuy
aypsum  sludge 1A
road construction pig farmers !
gas yiest
e [—
P ‘ ! waste heat bioplant
ail efinerny electric power station {return)
waste
heat .
steam waste fermentation
sulfur heat iH sludge
wvolatile
ashes T Municipality of Kalundbong

-
fish culture

FI | =sludge ==
sulfuric acid n TT _-_.i_i- ( “
producer - +

local farmers
cement factory

Figure 47 Diagram illustrating relationships inIndustrial Ecosystem at
Kalundborg

Although these relationships may not be developed to the same
extent in every developmensimilar relationships should be
encouraged amonthe three categories mentiongdthe form of
business relationships, and material and energy exchanges. Similar
initiatives can also exist on a much smaller scale simply by
collecting and exchanging waste heat and rooftop collected water

between neighbouring  buildings. Repeated within a

neighbourhood, this would see each building become of many

40 Storey and ZariAn Ecosystem Based Biomimetic Theory for a Regenerative Built
Environment7
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3.4 Ecosystems opti mise the system

rather than its components

In nature waste does not exi€ttganisms in an ecosystem acquire
matter and energy from their local surroundings as nourishment for
growth. They use only what they require then discard the excess
back into their immediate environmeiite discarded wastef one
organismthen becomes narishment for the growth of another,
cycling perpetually through connected food webs of many different
specie$! The exchange ofthis material and energy is what
formulates interdependence among species, where coexistence
becomes beneficial to all partiesithin the system This is

fundamental to the working of an ecosystém.

The releasing of excess material and energy would be regarded as

inefficient on the organi smds
excess or waste of another. As humans we relg litil the waste

of others to provide for us and the waste we produce is non
beneficial to other species, in fact, it is increasingly detrimental to

them Essentially, v fail to participate as a part of an ecosystem.

41 Eugene P. OdunThe Strategy of Ecosystem Developm8oince 164, no. 3877 (04
1969).262- 270
42 Braungart and McDonougkradle to CradleRemaking the waye Make Fings 122

beh

3.4.1 Architectural Application

Chemist Michael Braungart and Architect William McDonough,
authors ofCradle to Cradlei Remaking the Way we Makhiiigs
believe we donot have to cease producing waste to reconnect
ourselveswith active ecosystems. Instead, they suggest we need to
imitate nat ur et@csadle cmetaldolism, where detritus
becomes the food for the growth of #mer and essentially
eliminatet he very
that mammade materials, similarly to biological materials, can be
seen as nuents able to feed new growth as they become surplus.
While some can aid natural growth, others can be broken down and
used as nutrient for artificial growth: the growth of industry.
Hence, they separate the material stream into two distinct
cegngries,iibpgic?l ?utrievr\}tg e}n%tecrrllnioca%l nutFiegﬁf. i ant on
Biological nutrients are materials that can be returned to the earth
to become part of a biological cycle, where microorganisms and

other animals can safely consume tHémBraungart and

431bid.103-104
44 Ibid. 93
45Ibid. 105
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McDonough use the examepof a compostable fabric they were
asked to develop for takd company DesignTexthis fabric uses

no harmful substances in its creation, allowing it to be tossed onto
the garden at the end of its useful life where fielyabreaks down.

It is, in fact,so safe tht it is claimed to be edible lj)umans“.6 As

the process of making it involves no carcinogens, mutagens or
pesticides, the water coming out of the factory that prodtiees
textile was found to be cleaner than the water enterifigTihis
example suggests thategaluating the way things are made could
not only lead to safer, healthier products that can be disposed of in
a manner beneficial to the environment, but the processes that
make them could also become beneficial.

Technicalnutrients are described as materials or products that can
be returned to an industrial metabolism, where they become the
nourishment for artificial growtff Through the acof recycling
Braungart and Mdonough believe that material flows can become
closedloop systems, with technical nutrients reused perpetually.
This would entail thedisassembly of products or components to

break them down into a more usable ssatthattheycan beeasily

46 Ibid. 107
47 Ibid. 108
48 Ibid. 92-93

absorbed into different technical processes, similar to the
metalplism of an organismlT he real ity of
that they are not all recycled, even if they are intended to be.
Impurities, coatings and alloys are common barriers that
complicate even the most recyclable materials, aluminium and
steel®®

The theory of developing products and materials as biological
nutrients could radically changee global industry,as industrial
growth would havethe potential to improve the quality of its
environment, rather thanathageit. However, as manufactured
products fitting into the diological nutriend category are still in
their infancy the reuse and recycling of ndodegradable
materialsor6t echni cal nutrientsd is

needs to be addressed.

Reuse, in a construction sense, éfied by Paola Sassi, &isw h e n

elements are minimally reprocessed and reinstalled in a building

49 Sassi Paold)efining closedoop material cycle constructiomnformaworld, 09 2008,
http://www.informaworld.com/smpp/section~db=all~fulltext=713240928~dontcount=true~c
ontent=a901651390 (accessed 08 03, 2009).
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without having
confused and overlooked approach to dealing with waste that is, in
fact, ranked higher than recydjrwithin the Waste Management
Hierarchy’'This is due to the little or no loss in quality and
minimal reprocessing involved, which in turn means less energy is
used and fewer emissions are made.

Many of t od havéthe cépacityl ta exist gnsesable
state for agong asfifty to one hundred/ears®, butfew reach this

age before they enter the waste stream. Put simply, our buildings
and their components do not last long enough in one given state
before they are torn dowrkach time we recycle anaterial or
product rather than reuse it, it is subject to additional energy,

material and chemical input§These inputs are usually less than

50 SassiStudy of @rrentBuilding Methods that enable tHismantling oBuilding
Structures and theiClassifications according to their ability to lReusedRecycled or
Downcycled2

51 The waste Management Hierarchy is a guideline used by the Minstry for the
Environment. The follow strategies are ranked from most beneficial to least beneficial:
Reduce, Rewgs Recycle, Energy Recovery and Residual Management

52 SassiStudy of Current Building Methods that enable the Dismantling of Building
Structures and their Classifications according to their ability to be Reused, Recycled or
Downcycled1

53 Brand,How Buildings Learn- What happens after they're builtl

54 Bill Addis, Building withReclaimedComponents aniaterials : A DesignHandbook for
Reuse andRecycling(London: Serling, VA : Earthsca 2006).6-7

t ¥ Relise is raecamamonlyf a ¢ t u whatds réquired to produde from virgin materials, but are still

considerably more than reusing it in its stixig state The other
conseqguence is that often materials cannot be recycled to create a
product equal in quality to the original. This loss of quality is

referred -ctyoc |&sn g ddo wn

Naturehas the advantage of a vast multitwd@rganisms working
locally disassemblindper biologicalproducts with the motive of
turning them into their own food he application of Braungart and
Mc Donoughos t heory of
fundamentally flawed as it discounts the location of reprocessing in
relation to the materiallocation the energy required for transport
and reprocessing, and the range and availability of materials that
are infinitely recyclable. It could therefore be argued it is better to
reuse t h atechnicale mulyien® e u thése lissues are

properly addressed.

55 SassiStudy ofCurrent Building Methods that enable the dismantlingBafilding
Sructures and theiClassifications according to their ability to lReusedRecycled or

Downcycled2
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3.4.2 Adaptive Reuse

Demolition, on the other hand, requires additional energy to break

Adaptive Reuse is most commonly defined as the reuse of a the building into smaller, less useful piec&s.ahigh proportion of

building or buildings involving a level of adefion or changen this demolishedbuilding becomes wastéhe stored material and

character ofthe building fabric and its spaces, to stit a new energy is essentially dissipated and lost. By limiting or avoiding

program. demolition ordisassemblyn the first instance, there are monetary

and energy savings to be made through a reduced dismantling

Luis Fernandefsalianohelps us to see an existing building from process andhe reduced transport, sorting and disposal of the

an unusual point of view. He suggests taduilding essentially resultant waste. To replace the building also entails additional

represents a bank of stored material and energy already exénded. energy and the use of virgin materials inherent in new construction.

Therefore the greater the amount of an existing buildetgirred It is for these reasons that in situ adaptive reuse of buildinglsecan

and reused, the more that energy remains locked in its most useful seen as the most efficient form of refe.

state>’ A helpful addition to the definition of Adaptive Reuse could

therefore be defined astogavehe pr q_yllnghnb%lfev%sg thaed chatngheeln prcoéraamdolf & buildirig a

lifecycle of the building®, its associatedhaterials and the energy Asignificant { % atd coold be iatgsed @sual ity o

costs involved in the materials manufacture and the buildings . , . : :
fundamental to its survival and continued evolution, as it

constructior demonstrateshe buildinghas he capacity to perform a function

other thanfor which it may hae been specifically designel is
56 Luis Fernandezaliano, L Fire and Memory On Architectecture and EnergfG.
Carino, Trans.) Cambrige, Massachusetts, United States of America: The MIT Press, 2000,

64 59 Ibid.

57 van Hinte,Peeren and Jonge8uperuse Constructing New ¥ehitecture byShortcutting 60 JohnStorey MortenGjerde,Andrew Charleso& Maibritt Pedersen ZarTheSate of
Material Flows 6 Deconstruction in New ZealanWictoria UniversityWellington, Centre of Building

58Pr of . Dar a 00 R oAdaptive ReusBetrievgd 07 (L2 2009ZrdMIT - Perfamance Research, Wellingta22

Greening East Campus, Industrial Ecology & Life Cycle Assesment : 61 Kevin Lynch,Wasting Away An Exploration ofWaste: what it is, how it happens, why
http://www.archinode.com/Icaadapt.html we fear it, how to do it weled. Michael Southworth (San Francisco: Sierra Club, 1981). 178
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not uncommon with adaptive reuse for the building to be
reformatted to perform a less specific function or set of functions,
The

reuse involve bring spaces to an acceptable state of useability, but

and as a result becoméd ofoistet i ng 6 .

by no means makes them the most efficient for a particular use.
Some ambiguity remains.This ambiguity adds a certain
idiosyncrasy to the buildgand often can become a featuresit
also what makes futureeuse easier, as less effortréxjuired to
reformat the building ahits spaces for a new function.

FernandeZ>aliano also suggests that buildings not only retain
material and energy, but alswaluable information worth
conserving? This information includes the continued familiarity
and identity of the urban environment, the conservation of the
history associated with the bud i ng 6 s
knowledge of past construction methodde suggeststhat a
building becomes a complex story of recorded events and traces of
human inhabitationwith information storedhrough mattein the

same way as in nature.

62 FerrandezGaliano,Fire and Memory On Architecture and Energy66

inhabitancy and

Theearthis layers remember geological ages, the rings of
a tree recall past springs and autumns, and the
archaeological mound is a reminder of the passage of

al t erat i onaltuteh dhe bultdstmuptire reneembers living habits and

processes, contains information about tiiit vicissitudes,
and forms the material basis of collective menfdry.

Brand agrees and suggests tbemplexity that develops through
this succession of interventions maleebuilding more interesting.
Hewritesit h e

continui ng ciltoamrcagoartl i n

story, which become®Trhraughlsegeedtiali n
changes in use and their subsequent alterations the buildings
collective memory becomes an intricate tapestry of information.
This information is recorded at a variety ofals, from an
evolving building form down to the developing patina on some
materials as a result of wear and weathering.

the retained

The adaptive reusef buildings faces many barrienscluding the
need to maximise the rentable floor area onte ® order to
maximise profits, costs associated with remedial work and the
general belief it is cheaper to demolish and start again than to

retrofit. Some developers are beginning to understand the character

63 Ibid.
64 Brand.How Buildings Learn- What happens after they're buili04
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and value associated with old buildings, and hence modifying and

refitting them for smaikcale office and commercial use.

3.4.3 Building part, component and elementr  euse

Pieces of old buildings including dressed stones and columns have
historically been reused a number of times in Egyptian, Greek and
Roman construction,usually from damaged or redundant
buildings®® While some might have considered this undignified
and vandalism at the time, it would have been a sensible and
efficient method of sourcing materials for a required construction,
as much of the hard work of qugng virgin stone and its

processing had already been done.

The same principle is relevant today with our buildings and the
parts that constitute them. These pieces of a building can be
divided into groupsbased on their level of processing and

combindion,and are referred, conporanst 6a

or6 e | e nhanaterial processed inttsifinal shape is considered

an6el ement 0. When two or mor e el

65 Addis, Building withReclaimedComponents ani¥laterials. A design handbook for
Reuse andRecycling 9

6buil ding

components, which make it a functional wh®l&o distinguish the

a 6component 6. A part o
three, the following example is given. #vorking door unit

including its frames considereda building part. It is made up of

many components including the locking mactsm, the handles

and hinges. Théarrel hinge igypically made up of twa | eav e s 6

and a pin, which are all considered elements.

Figure, 51 Scavenged columns,and capitals, Santa, Maria in Cosemedin,
emRegnts ar ¢o'mpY A°8a° r{hey o554
ome

66 van Hirte, Peeren and Jongestperuse ConstructingNew Architecture byShortcutting
Material Flows 6

21| Page



The reuse of these pieces is subject to a numbewoiaditions
including the market for secofthnd goods, their quality after
their reclamation from the past construction, their price compared
to a similar new item and regulatory isstiisis, nevertheless, a
common occurrencen domestic timber construcion in New
Zealand This is due tdhe character and charm associated with
timbers and their often durablecrafted naturg® rather than an
exercise in efficient material use and waste reduction. less
commotly seenin commercial and industridduildings, possibly
because ofiability and regulatory barriers concerned with reliable
performancé® There are also issues inherently involved in the
reliable sourcing of secodwand building pieces, and their
dlatidnghigsi with 6 s

salvaged material dealers are required to know what is available

i ntegration into a

and in what quantities.

When designing with a large percentage of reused building parts

and components both client and architect need to be accepting and

embracing of theeclectic aesthetic that results. Their use could

67 Storey, Gjerde, Charleson and Zditwe Sate ofDeconstruction in New Zealang6-27
68 Ibid. 26
69 Ibid. 28

design.

otherwise seem cumbersome and mistaken, rather than a feature of
the building.

3.4.4 Superuse 1 Waste Material reuse

Superusean be defined as the action of removing materials from a
scenario where their maxum value is dissipated through storage,
potent i-cayc léidnogn or dumping, and
state for a purpose of equal or greater value than its original’use.
The term wagoinedby 2012 Architecterand is regularly applied

in the buildngs they design.

Strong r

It is an efficient and creative way of dealing with a number of
waste products and materials, as often little additional energy is
required to make them useful again. Superuse does not dis¢éémina
against recyclable materiasit geneally requires less energy than

recycling.

In a similar way that the adaptive reuse of a building demonstrates

its resiliency by showing it can carry out a different functithe

70van Hinte, Peeren and Jong&tperuse ConstructingNew Architecture byShortcutting

Material Flows 5
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superuse of a product or material also displays its resiliency
through itscapacity to be repurposed. Superuse not only prolongs
the life of a material in a given state, but also promotes awareness
of waste materials and their creative applications in architecture

and other design fields.

Working with these unconventional mea#s poses many
challenges and in some cases is not pracfiday face the same
issues as the reuse of building parts, components and elements,
including quality, reliable sourcing and cost, but with added extras.
They face additional scrutiny as mangn@notintended to be used

in building constructionSome productssuch as industrial liquid
containers havalsobeen exposed to hazardous chemjcakking

them unfit for superuse.

Figure 61 2012 ArchitectemdatodMinél, e nBwaae cof fee

clad in washing machine panels
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3.4.5 Design -for -Disassembly

Designfor-disassembly is a method of designing a product or
appliance with consideration for the future need to disassemble it
for repair, refurbishment or egcling.”* Disassembly facilitates an
easy and high yielding reclamation and separation of materials for
reuse or recycling, but it can be seen as uneconomic in common
products due to their materials and fixing methods used. By
designing with disassembly imind it becomes far more
economical . Fi sher and Paykel,
manufacturer, embraces disassembly with a profitable-liakk
scheme where appliances are collected and dismantled for reuse

and recycling?

Design for disassembly is a topic beginning to gain interest in the
field of architecture, but faces many barriers. The additional time

required for disassembly, the costs incurred as a result of this extra

71 Alex Diener,Afterlife: An essential guide to Design for Disassem@®01, 2010,
http://lwww.core77.com/blog/featured_items/afterlife_an_essential_guide_to_design_for_dis
assemblyby_alex_diener__15799.asp (accessed 03 17, 2010).

72 Ministry for the EnvironmentThe New Zealand Waste Stratelghnistry for the

Environment, 03 2002, http://www.mfe.govt.nz/publications/waste/wsisaéegymar02/
(accessed 04 16, 2009). 12

time and the limited market for reclaimed matksriaave hindered

its widespread adoption.

Bill Addis believes that buildings should be designed in a manner
that allows easy separation and reclamation or recycling of their
constituents at the end of their useful f8assi Paola, author of a
number ofpublications related to desidar-disassemblyagrees
suggesting their disassembly should be as quick and effortless as
possible in order to compete with the cost of standard
demolition/*By doing so there would be less waste associated with
NRuilgling Zemaql angl @rater oprertuyitidey e, soyrcing and

reuseor recyclingof building materials

Five main method$ also supported by Padlai of facilitating
designingfor-disassembly and reuse are derived from the
d o ¢ u mEha $tate ofécdeconstructionhe w Z e Jheserard 6 .

as listed

73 Addis, Building with ReclaimedComponents ant¥aterials A Design handbook for
Reuse andRecycling19

74 SassiStudy ofCurrent Building Methods that enable tHaismantling ofBuilding
Sructures and theiClassifications according to their ability to BeusedRecycled or
Downcycled2

751bid. 4
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1. Provide sufficient information on the buildings
disassembly sequence as well as its construction process.
Use accessible mechanical fixings over chemical fixings

3. Design components and building parts to be disassémble
in manageable sections

4. Avoid composite materials.

Avoid interlinking elements

Older buildings are generally considered easier to disassemble for
reclamation than new onefsle to the quality of materials and the
methods used to joint thefhThe change iuse of limebased to

cementbased mortar to join bricks is a prime example. Lime

mortar does not bond as strong as cement, but can easily be

knocked off the brick, allowing easy reuse. Cement mortar makes
the separation of bricks almost impossible, cauftiem to fracture
met hods

during removal/ Ot her common

materials such as welded steel joints, multiple nailed joints, and the

extensive use of glues are generally very durable, but are possibly

76 Storey, Gjerde, Charlea and ZariThe state of deconstruction in New Zeala®d
77 Ibid. 33

the biggest hindrance to disassemBlyas they make it near

impossible to separate a building into reusable parts.

A flaw in the concept of designiFfgr-disassembly is that it may

end up encouraging the disassembly of buildimgs retaining and
adapting them. Perhaps a balance needs to be found where the less
durable parts of the building are easily disassembled allowing their
easier maintenance and replacement, with a long lasting structure

that is retained.

of joining today®6s

78 Ibid. 60
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3.5 Ecosystems adapt and evolve at

different levels and at different rates

Adapation and evolution are two methods by which organisms and
whole ecosystems respond physically and behaviourally to the
dynamic environment in which they exist. The time scaler ove
which this response occurs differentiates the two, atthptation

ng ng the
over successive generations of a spei@oth types of change

occurri dur i organi smos
can be seen as an act of learning from the environment and

adjusting to better suit it.

Biologist Stephen Jay Goufmbints outthat evolution can occur in

all biological structures, from genetic material to organs, as they all
have a built i n 6capacity for
organisms to develop new dwires or functions, while still

maintaining their regular on&S.

The ability of organisms within ancesystem to adapt and evolve

at different ratesverdifferentscales is fundamental to the stability

79 Storey and ZariA EcosystenBasedBiomimeticTheory for aRegenerativeBuilt
Environment 7

80 Braungart and Mcbnough Cradle to CradleRemaking the way we make thin§85

of the system* Small organisms typically have shdifespans
whilst thelarger ones usually have looges.Ai | n any
ecosystem, the fast parts respond quickly, allowing the slow parts
to ignore the shock and
This keeps the system in a constant statuafand allows it to

persistas a whole througadversity.

| i ¥5elt ArohegectumahApplicetwo | ut i on occurri

Architecture is often seen as permanent and unchatgibgt
similarly to a living organism, our buildings are positioned in a
dynamic environment and, therefore, slibhave the capacity to
adapt and change to better suit the changing environment in a
similar manner.

massi ve redundancyd all owing
Brandsuggests that some buildings are more accepting of change,

di stinguishing the commbn

81 Storey and ZariA Ecosystem Based Biomimetic Theory for a Regenerative Built
Environment6

82 Ann Thorpe Eternally yours Time inDesign trans. PetePaul Verbeek (Rotterdam:
OIO Publishers, 2004). 21220

83 Brand,How Buildings Learn- What happens after they're buit
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The wor d 0 b withe ddubiegréalityclbmeting i n
both o6the action of t he
b u i- Both @erb and noun, both action and result. Whereas
6architectured may strive t
always building and rebuildingf

He argues chihtaectaur ed of t en
6buildingé due to its focus on
craft. If the art prevails over the practicality of the building, it can

become victim of the consumerist tendencies mentioned in the

Introductbn, failing as soon as new fashion comes afong.

Along similar lines as Brand, Fernand@alianaefersto:

é t hneed for the irremediable catabolic degradation of
the built work to be complemented by the indispensable
anabolic constructive action that restores, in a never
concluded process, the permanently transforming form of
architecture®®

This can benterpreted as not the need for complete demolition and
reconstruction, but more the removal of the defunct parts of a

building and the adtion of new parts that restore the building to a

84 Ibid. 2
85 Ibid. 54
86 Fernandezaliano,Fire and Memory On Architectecture and Energ94

verb bﬁil&lngs ﬁaénmay b'e

useful state. David Leatherbarrow actually believes that some

LD®6 d 6t hat whi ch i
real i sed

Beqpenmaméfi ntar dbniildnsgd i s

The application of this in architecture could involve designing in a

di f f enanser thatrwelcomemaaptasidreachcamge, drather than resisting

c dt.n/A building tvould rthenalsecom n a a rl to nrga t drie+r a tti hoann

progresséo, constantly
time through changing conditions of contexthis gradual

adaptationand evolution of the built environment that results is
fulfilling of
opposed to the abrupt demolition and replacement of the built

environmenf®

87 Moshen Mostafavi and David LésrbarrowOn Weathering The Lifeof Buildings in
Time 2nd Printing (Cambridge , Massachusetts: The MIT Press, 1997). 109

88Dr . Gregory A.
http://www.archinode.com/Icaadapt.html (accessed 07 11, 2009).
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3.5.2 Material Lifespan Hierarchies

Kevin Lynch proposes that a building should be split into two
categories of parts in order to minimise futurestga those that
remain for the life of the building and, therefore, have long life
spans, and those replaced more frequéhtly.

Brand addresses a similar concept, instead separating a building
into six distinct layers that form a hierarchy based on tlpical

life spans® From longest to shortest lasting, these are:

SITET The buildings geographical location
STRUCTURE Any load bearing part of the building
SKIN T The exterior surfaces

SERVICESI All systems within the building.
SPACE PLANI The irterior fit out

STUFFT Furniture and appliances

89 Lynch, Wasting Away An Exploration of Waste:What it is, how it happens, why we fear
it, how to do it well174
90 Brand,How Buildings Learn- What happens after they're buili2-13

SHACE LAV
| SERVICES
SKIN
é —— STRUCTURE
SITE

AN

Figure 7i St ewar t Branddés diagram describing

t

he

He points out that in the same way that the large and slow

organisms control an ecosystem, a buildiagcontrolled by its

large and slow changing componett®vhen multiple layers are

too heavily integrated or connected with one another, all layers fail

911bid. 17
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when one fails. The most common example of this is when services expect anarchitect or designer to anticipate all the

possible future uses of a structure. The needs and
reqguirements of a buildingb6s wuse
building. When one tries to maintain or upgrade these services, it is result of social and technological change, as well as shifts

in who owns and occupies the buildiig.

are too deeply integrated with the ustture and/or skin of a

a struggle, if not impossible to dso. Thinkingof a building in
these layers supports the processes of design, construction,

maintenance and eventual disassgnatblthe building. Stewart Brancagrees, suggesting thiatf i r st we shape our

then they shape us, then we reshape them dagauh infinitum.
This strategy opposesfrteeed ibdweial difnga. O mal N} EPBPGESY 4or Mt hipieelped s alhlow

instead promoting the ritualistic renewal of certain parts of a Wellington could be a considered an example of this iterative

building as they wear and requieplacement over time, keepirtg processas referred tin Appendix A.
as a useful wholeThe building esserdily becomes grocess

rather than the product it is currently deemed. The benefit of thisstrategyto the client is that the cost of the

overall design is split into stages, allowing them to develop the
building as money allows them to. Conversely, depending on the
3.5.3 Incremental Development proposed additionshte bui |l dingés wuse may be

construction occurs, and could mean a loss of income.
Incremental development is the act of staggering the construction

and/or design sequence of development By staggering the
construction, eachew building,addition or alteration is informed

by the prior one. Gary Peterson believes:

Leaving portions of a building unfinished, or not
completely finished, allows the occupants to learn and
develop effective ways of using space. It is unrealistic to

92 Gary PetersorConstruction Ecology Nature as théasis forGreenBuildings (New
York: Spon Press, 2002). 143
93 Brand,How Buildings Learr What happens after they're bul

29| Page



3.5.4 Included redundancy for adaptation 1 Building
capacity not things

In order for a building to cater for future additions with little
disturbance to the exiaty building fabric, it could be designed
with a percentage of redundancy included in its structure. This
would allow for futureadditions, such aloors or leartos, to be
added to satisfy growing needs for extra sp&mungart and
McDonoughacknowledg the idea of redundancy, suggesting:

You may not even know today what it is that you need to
grow in the future, but if all of your resources are tied up
in basic operations, there wont be anything extra to allow
for innovation and experimentation. Tladility to adapt

the building are the ones that own it and, therefore, would make
sense for them to consider frguadditions in its development.
Changing attitudes in developers might also allow them to see the
positives in futuregproofing their investment by spending a little
extra on an over structured building that will accommodate future

additions.

and i nnovat e r eigaoinforegsowirginil oose fito

a new way”

This strategy is typically hampered by the fact that much of the
worl dés real e st a twko odcupy ith Tehanto wn e d
simply move into a bigger building d@key require more space,

rather than adjusstg their existing one. This type of development

would more likely suit a user/owner scenario, where those that use

94 Braungart and McDonougRradleto Cradle-Remaking the way weadWeThings 185

by those
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Project Context

3.6 Site Description

Kingsland is a small bohemian suburb in Auckland New Zealand
on the fringe of the CBD. Historically, Kingsland developed
around a popular trade route, now known as New North Road.
Much of its original shopping preécct consisting of diverse
building styles and scales remains largely intact.

The chosen site is located B Central Roadpn the cornerof
Central Road and Kingsland Terrace. The site runs parallel to New
North Road approximately twenty metres awiayglose proximity

t o Ki n ghegpiagorecind train gation andous route

Vector Electricity currently occupies the sitdth an electricity
distribution substation. The substation consists of two buildings
housing switchgear, open spaces actintrassformer bays and a
service lane that runs through the site. The switchgear controls the
supply of electricity to different neighbourhoods and the five

transformers lower the voltage of incoming electricity from around

33,000 volts to 11,000 volts, weE being distributed to various
street sidéransformers®
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Figure 81 Drawings locating Kingsland Site

95 Substations2003, http://www.vectorelectricity.co.nz/projects/substet (accessed 04
07, 2009).
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The older of the twobuildings, dating frem the
concrete monolithic structure, with all walls, colsnteams and

floor cast insitu. Itwas remodelled in 1948 &n Art Deco style. It

houses theRipple-Plant, the part of the substation that moderates
loads during times of peak electricity uses well as a number of
lockers containing the switchgear. On one side of thédibgi

timber floorboards conceal a service trench that costtie
incoming electricity cablewvhilst dlowing easy access. This metre

deep trench continues out of the building, across the service lane
and through the 19600 sontheatherdi ng
side

The secondbuilding, dating from thel 9 6 ,0consists ofa steel
portal frame, nosstructural concrete and brick wallg, profiled
steel roofanda concrete floor. It also housswitchgear along with

a small control room. The cableench under this building is
accessed at a lower level and is deep enough to stand in
comfortably. Two large transformers sit in concrete bays between
this building andKingsland Terrace bordered by six concrete
columns holding isolators in pladée site is screened with tall
fencesto keep the public out, for obvious safety reasons, but also to
mask the activities that occur on the sits it is deemedn
undesirable thing to have in the area.
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The substation was accessed on three occasions, Mag0D®,

August 258' 2009 and October™52009. Barry Kopua of Vector By offering a design solutio that acknowledges all partigs
Electricity guided me each time, explaining the role of each part of Vector, the radents and workers of Kingslaridthe site could be
the substation as it was documented through photography. deweloped to host a more efficient substatiarile freeing space

that could provide a numbeiof beneficial amenities to the
The site is identified as cont ai mommgntyb6character definingd buildings
that shouldremain embedded within Kingslarahd adapted for
continued us&Further investigation at Auckland Cigrchives and
talking to Vectorrevealedthatthe transformers and switchgeae
overfifty years old and essentially running inefficiently.

The Department of ArchitedMaxureds resid
Hynds brought to my attention that although the size of

transformers has not changed drastically in thefifagtyears, the

switchgear had the potential to decrease in size by at de&st T

percentf replaced withnew digital switchgear and the ripghant

could be shrunk by at least ninety perc8it.wasrecognisedhat
stacking the transfmers into a tower would freenore of the Figure 117 View of site from Kingsland Terrace
ground plane for another use, and allow the sitbet@ptimised

more efficiently.

96 Kingsland Character & Heritage Study prepared by Boffa Miskell, Matthew + Matthew
Architects, R.A. Skidmore Urban Design Ltd. And Salmond Reed Architects, 2004.
Accessed at Auckland City Archives April 2009

97 Max Hynds,Personal Communication, 27.04.10
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Figure 127 Plan of existing site describing area usage, Not to scale
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