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1 ABSTRACT

The sustainable management of city resources (laficistructure, suprastructure) is one of the iaduc
urban processes to which the ‘smart cities’ concgpbuld be addressed. In other words, resource
conservation is highly important question nowad#&@mely, only a small percentage of the total bogd
stock is made up of new works. This inevitably netrat the general refurbishment and adaptive reilse
significantly benefit the sustainability agendatlie next twenty years, which will, further, maker aities
smarter. Since most buildings are physically slgtab various uses, flexibility and ‘long life —dse fit’
should be a guiding principle behind most desigefér The recycling of existing buildings has sever
benefits, such as: decreasing the pressure onamelypreserving the embodied energy of buildingenials,
saving new materials form being used, cutting theoaiated environmental impacts of producing and
transporting new materials, and, finally, involvrhdéime lesser generation of residues in relatioa totally
new construction. Thus, the subject of this redeastates to the definition of recycling principlés
sustainable architectural design. According to, tbatemporary literature on recycling in architeethas
been evaluated, compared and analysed. It is hgpisthd that in order to produce least environmental
damage the recycling intervention should use ashnefiche original building’s material as possibléwus,
physical characteristics of the original buildingfide which design principle is most adequate fer i
recycling. Such an literature overview enableddteation of so-called recycling model, which estdids a
link between the physical characteristics of undedubuildings, on the one hand, and the desigriptin
most environmentally sustainable for its recycling,the other. This model provides a fresh undedéta

of how an extensive range of physical charactesstif building can be considered in a systematig iwa
order to choose the most suitable design prindgiptbe recycling process. Its elaboration is theufoof the
research.

2 SUSTAINABLE DEVELOPMENT AND CONSTRUCTION INDUSTRY

The influence of human activity on numerous subtianges in the environment over time is becoming
increasingly clear, from the bleaching of coralfsegnd the polluting of oceans by regular oil spitb the
damage of human health caused by harmful processserials and buildings (Braganca & Cuchi, 2007).
Out of all resources consumed across the plartgtpiEr cent are used in construction, which makese of
the least sustainable industries in the world. Hewe contemporary human civilization depends on
buildings for its continued shelter and existeneenethough our planet cannot support the currerdl lef
resource consumption (Edwards, 2005).

The definition of the sustainable development cimethe “Brundtland report” (1987) has spawne@@es

of sub-definitions to meet particular sector neddsical of these is that used by the practice agtér and
Partners, which defines the sustainable designreeting buildings which are energy-efficient, hieglt
comfortable, flexible in use and designed for Itifey(Edwards, 2005). The Buildings Service Reskaned
Information Association (BSRIA) has defined susahile construction as the creation and management of
healthy buildings based upon resource efficientesaogical principles (Edwards, 2005).

The Earth Summit (1992), United Nations Conferemce Environment and Development (UNCED),
included environmental degradation and resourcéetiep into their agenda. The discourse was broadien
in “Agenda 21" and the “Rio Declaration” in whiche principles of sustainable development were laid
down. With the “Declaration of Interdependence dosustainable future” at the Chicago Congress ®f th
International Union of Architects (IUA) in 1993,chiitecture also joined the movement, and many natio
bodies and institutions of architecture began pcoduenergy and environmental policies (Szokol®04).
The timeline of main environmental agreements isflgrshown in the Figure 1.
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Stockholm Conference on the Human Environment (UK)
World Conservation Strategy (IUCN)
World Commission on Environment and Development (UUN)
Our Common Future (Brundtland Commission) (UN)
Earth Summit (Rio) (UN)
Kyoto Conference on Global Worming (UN)

Johannesburg Summit on Sustainable Development (UN}
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|
‘ The Hague Conlerence on Climate Change (UN)
ITabitat Conference (UN)

Green Paper on the Urban Environment (EU)

Montreal Protocel on Ozone Layer (UN)
TTelsmki Protocol on Air Quality (UN)

Geneva Convention on Air Pollution (UN)
Fig. 1: Major global environmental agreements (8euAuthor according to Edwards, 2005).

Unquestionably buildings are big users of raw mal®&r The environmental capital locked in buildirigs
enormous, as is the waste footprint, making them ohthe biggest users of raw material. The waste
produced from the construction and demolition dtidis constitute one of the biggest waste streams
produces in Europe (Bragang¢a & Cuchi, 2007).

It is not enough to develop principles for a susible design only for the new projects. The existin
buildings must also be taken into account as siratissues are usually not the reason why buikloame
to their end-of life, but rather the shift of theilding’s original purpose, making the existing lduig
unsuitable for new roles and functions (Lee, Trék&lensen, 2011). Existing buildings are crutialaioy
strategy for carbon-emission reduction. Buildings @urable goods which can reach 100 years of uiéfefu
or more and building renewal can extend the ugbeexisting buildings with diverse benefits, sashthe
exploitation of the existing urban infrastructusgith no need for new site development) and theeless
generation of residues in relation to a totally remstruction (Braganc¢a & Cuchi, 2007).

3 RECYCLING DESIGN PRINCIPLES

All major global environmental agreements state tlegycling our building stock is one of the most
effective strategies in reducing carbon footprintd @&nvironmental degradation in general. A numider o
publications have been written on what is considlégeod practice’ of recycling architecture in geadeand

of architectural design of an intervention on érigtuildings. These publications are usually ia thrm of

a catalogue, where projects are divided into séwaiegories, usually depending on the intensityhef
intervention, or in other words, the relationshggtvizeen the old and the new. In contemporary liteeat
dealing with reconversion of existing buildings jeeis are divided into three categories, where the
alterations to existing fabric are of low, mediundaigh intensity.

The comparative analysis of four sources and tegiegorization of recycling prnciples, Brooker o
(Intervention—Insertion—Installation), Feireiss &lakiten (Add-On, Inside-Out, Change Clothes), Jager
(Addition—Transformation—Conversion) and Rogic (Klseence—Imposition—Fusion), is conducted with the
aim of understanding the logic behind the defimitid these design principles.

3.1 Intervention, Insertion, Installation

The design concepts of Intervention, Insertion émstallation defined by Brooker & Stone (2004) are
determined by the relationship between the exising the new building, the host and the intruder.
Depending on the level of the autonomy of the néements, the recycling project gethered in thaidgt
fall into one of the described categories. Thioaamy is represented both in structural termshasektent

to which the new structure is dependant on the ahdl formal-spatial terms, as the level to whicé th
original building’s form and spatial organizatioriluenced new design.
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Interventionis defined as a process which transforms the Iaigding, but new and old elements become
completely dependent upon each other. Through ghisess the original building may be changed but
Brooker & Stone explain that all the changes aferined by the original building, its volume, scale,
geometry and in this process old and new become ¥ee in one of the projects selected as the
representative of this design principle, Museum p@ipmuhle by Herzog and de Meuron, it is clear ttieat
intervention executed on the facade of the buildiisgups the symmetry of the host building and gearits
appearance. Inside of the building, a number afrflavere removed to provide space for large adgsie A
new element was added in front of the buildingirssse, in a form of a prismatic tower which intnods
new architectural vocabulary into the scene. Iha$ clear to which extent the original building che
changed and still fall into this category but ieMdent that all the changes were influenced leyctiaracter
and physical characteristics of the old buildimgmaterial terms all new elements are executedatemnals
clearly distinguishable from the old. In structuieims new elements depend on the host building.

Insertionis defined as a process through which a buildocgpamodates new elements, build to fit, but stays
very much unchanged. Its exterior remains largetgat but interior space is subjected to substach@nge.
Just like in the previous category, the new eleméepend on the particular qualities of the hoditlimgj,

yet they have a much greater level of independeamz can be even confrontational. The most obvious
difference is in material expression as this depigmciple implies a clearest possible distinctbmiween the
old and new. Structurally the inserted elementsreinon the old building for its support, but calso be
structurally independent, without touching the &g structure.

Installation implies complete separation of old and new, theply exist together and very little rapport is
established between them. Like with the designcjpla of Insertion, new elements can be structyrall
dependent or independent to the host building. dtenal terms new and old are completely at oddd, a
have their own formal logic independent form thegioal building. Jet the scale and dimensions efriew
elements depend on the host building as these eterase usually installed into the old buildingasp

It can be concluded that the design principle ¢évention, even though it allows for a substarttenge
and disruption of the old building, implies the gweninance of the old building as all the charastes of
the new elements depend on the character of thebbdding. Second design principle, Insertion,gaes
the image of the old building but changes subsifintits inner spaces, making both old and new kyua
present and dominant. The third design conceptallaton, implies the highest autonomy of the new
elements, both materially and structurally, evayuth its scale and dimensions depend on the oldibgis
physical characteristics.

3.2 Add-On, Inside-Out, Change Clothes

Just like in the Brooker & Stone’s “Re-Reading”gtrelationship between the old and the new was the
leading criteria in determining the design prinegplof recycling in Feireiss & Klanten’s study “BisDn
converted architecture and transformed buildings”.

The design principle oAdd-Onincludes all types of additions that can be exatuipon the existing
structure. This category is very broad as it carstéioth projects that simply restore the origitialcture by
adding elements that follow the formal logic of thld, and also projects that almost completely geahe
face of the original building. One of the projecislected as representative of this design concept,
CaixaForum in Madrid, shows that completely différarchitectural vocabulary was used for the new
addition, both in material, formal and structueainis. The interior of the old building was alsostahtially
changed. Compared to Brooker & Stone’s principldndérvention, the principle of Add-on allows for a
much more aggressive approach to the host builgliexferior and interior.

The second categorynside-out presents projects that change fundamentally aittling’s interior, but
leave its exterior and appearance intact. The malgmage of the building stays almost unalteredd s in
Brooker & Stone’s principle of Insertion. Howevar,one of the selected projects for this categbliguorth
Tompkins’s Temporary Theatre, it is clear that tiesv intervention was completely governed by the old
buildings spatial logic. New elements were simplgcpd in the open space of the derelict powerastati
New auditorium was made by following the spatiajaization of the old building. Therefore it can be
concluded that this design principle implies miniirnaange to the building’s exterior. If any changese
made, they are always informed by the old buildisglf. Since this design concept follows a chaonfe
function of the host building a greater degree lération can be executed in buildings interior.wNe
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elements can be both structurally independent ftirenold building, following its own spatial logicr o
dependant on it, respecting the host building digjpm of spaces. Nevertheless, as the new intéoreis
conducted within the host building, its scope, digiens, rhythm and scale is completely dependenhen
physical characteristic of the host building.

The third design principleChange Clothesimplies the predominance of the new structuree Tevel of
autonomy of the new element is the highest heriey Bsooker & Stone’s Installation category. Th@ncept
implies change not only to the building’s interlmut exterior as well, changing it appearance cotafyle
However, unlike the principle of Installation, whiconfines the change mainly to the building irterthis
principle allows for the new element to break tberfal logic of the host building’s exterior as wélhe
selected project for this category, Jaegershorg Wateer, clearly shows that, in order to gain mgpace,
apartments units were allowed to protrude from difieé building’s envelope. Even though this design
principle should entirely change the face of thgioal building, it this project it is clear thdie importance
of the host building was recognised and its lan#maalities and appearance preserved.

It can be concluded that as in the Brooker & Ster#éssification the relationship between the old the
new was the leading criterion for the definition aésign principles of intervening with the existing
buildings. Yet here, it cannot be said that the idamce of the new elements rises from first to st
principle. New elements are executed in materibdarty distinguishable from the old in all threesiim
concepts. The main difference between the first bwacepts is the localization of change. The design
principle of Inside-out confines the change wittie old building leaving its interior unchanged lghihe
concept of Add-on implies substantial change to lib#ding interior as well. The third design contep
Change Clothes, just like the first one allows thange of the building’s formal logic as well, witould
imply the higher level of alteration of the buildirfabric. There is no clear difference in struckura
dependence of the old and the new between thegggeciples.

3.3 Addition, Transformation, Conversion

According to Jager (2010), the main criterion foe tlassification of selected projects in his stadyned

,0ld & New: Design manual for revitalizing existifmildings” was the architectural quality and méguof

the treatment of the existing building. Like in yimusly analysed cases, three categories have been
established, Addition—Transformation—Conversioncheaone corresponding to a different level of
independency of the new elements.

Jager’s first categorAddition just like Feireiss & Klanten's category Add-Omglies a multitude of
architectural actions that change the originalding, but are always informed by the host buildiisglf. In
material terms new and old can be strictly dividad, seen in the selected example for this category,
Cafeteria in the Zeughouse ruin. Exterior of thigioal building was preserved and changes were roatje

in its interior. Structurally new and old are setad in this project, though other projects in tkésne
category show structural dependence on the oldiibgil Examples in this category also show thatedéit
architectural vocabulary could be used, forms whattow its own logic, but can also be influenceg the
host building. In general it can be said that dagegory gathers projects where both the old amdhsve

the same presence and importance and are coexisting

The second design principl€ransformation implies more aggressive approach, and the chentiee old
building’s structure as well. In the first categahere is usually clear distinction between the aid new,
and according to Jager, the principle of Transfeiznadissolves the boundary between the old and ée
selected example, Punta della Dogana, shows thitilie in the previous example, no changes haen be
made to the building exterior, preserving its appeee completely. New elements are executed inrirakte
different form the host building and the spatiafito of the interior spaces was mostly followed. &th
examples in this category show that the changeusaally constrained to old building interior whetrés
clearly recognizable and can both follow or altee tost building’s spatial logic. This design pijre
implies more invasive approach than the previous on

The third categoryConversionalso includes wide variety of examples that cleathg old building function,
from projects that add elements, to ones whiclr altdy the host building’s interior. The selectecmple,
the Fahle Building, shows that new addition is @wed in material which separates it clearly foima bld
building, and is structurally independent. Exampleshis category are to great extent influencedthsy
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original building’s formal and spatial logic. It mdoe concluded that somewhat abstract criteria weee to
separate these design principles and that thereaither blurry line which separates one form thern

3.4 Coexistence, Imposition, Fusion

Rogic (2009) went a step further in her PhD the§lsnverted Industrial Buildings: Where Past andgent
Live in Formal Unity”. She extracts three desigmgiples, Coexistence—Imposition—Fusion, from the s
proposals (David Chipperfield, Renzo Piano, OMAr#dg & de Meuron, Tadao Ando and Jose Rafael
Moneo) shortlisted for the second stage of the aitipn for the reactivation of the Bankside Pogtation
and analyses them on two levels, building tectoaius spatial-formal composition.

Coexistencas defined as parallel existence of the old and.nend all projects shortlisted for the second
phase of the competition clearly distinguish betw#he old material, brick and steel, and the ndvoduced
materials, usually concrete and glass. However,estmdains that the interventions differ in the leoeé
rendering visible the coexistence of old and nevenls. By detaching new and old materials onenftre
other in terms of their structural and environmeriiahaviour, Chipperfield and Piano, demonstrated
transparently the principle of coexistence, wheieahe other four interventions (OMA, Ando, H&dMG
Moneo) there is no divided role between old and rmeterials (Rogic, 2009).

The concept ofmpositionimplies the predominance of the new element iniced to the host building. It
also means that the original building’'s charactierisere not taken into account while designing tieev
intervention. OMA’s (Office for Metropolitan Archétture) intervention proposes the insertion of éhre
blocks into the building's interior and one addition front of the eastern part of the northern at@n
(Rogic, 2009). On the outside, the old buildingisnsnetry was broken not only by the placement of
windows but also by the addition of the sixth lewlich created a new asymmetrical composition.

If old and new structure and materials could notréeognised, are dependent on each other and work
together then the concept Blisionis at play. The spatial composition of the intei@n derives from the
physical characteristics of the host building. Nawd old structure work together.

Rogic analyses these three principles, establibgdtie architects themselves, on two levels. Tiw fevel
of the analysis is the building tectonics. Here iRogfers to building material and its structureddo what
extent is the original tectonics changed and néerwention governed by the old building. The seclavel
of the analysis is the spatial-formal compositiahjch she divides in two categories, building iderand
exterior. The extent to which the spatial orgamisabf the old building influences and governs tteav
intervention was examined. Based on this analysgidRdefines four new conceptBectonic fusionf new
and old structure and materials are completelywaeen; Tectonic coexistenoghen new and old structure
and materials work separately and are clearlyrdjsishable;Spatial composition conservatiohthe old
spatial organisation was preserved and influenechew interventionSpatial composition transformation
if the old spatial organisation was altered.

4 REDEFINITION OF RECYCLING DESIGN PRINCIPLES — RECYC LING MODEL

It can be concluded that a general criteria fordbénition of design principles of recycling inl @bove
mentioned examples, was the relationship betweemdst building and the new intervention, i.e. lghee|
of independency of newly introduced elements. Tihusll cases one design principle was presentadhwh
implies obedience to the host building and minigtange to its appearance. The original buildingegoy
the intervention and decides how it is going tochanged. All characteristic of the new elementsvder
from the physical characteristics of the host bodd

The second design principle implies higher levehatfonomy of the new elements. The new interverison
influenced by the host building, their charact&sstcan derive from the original building itselfutbthe
‘new’ speaks equality loud as the ‘old’. The subtitd change to the original building can be dolbet
always following the spatial logic of the old burid. Its volumetric composition, rhythm and scate the
elements which should be respected and which défanaew intervention.

The third design principle implies the highest lesethe autonomy of the new elements. New intetioen
and the host building speak different language® physical characteristics of the old building am#
factors that define the new intervention. These alments are dominant and follow their own spéoigic.
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Some of the abowe analysed design principles timaitrecycling intervention almost exclusively te thost
building’s interior, as Inside-Out and Insertion.

Yet due to a rather abstract criteria for the defin of these design principles, there is no clead direct
distinction between them, and example from onegagecan easily fall into another one. This probleatis
for a systematization of existing principles andnfalation of a clear set of criteria which wouldfide
design principles of recycling.

The criteria for the analysis of the chosen degigimciple were material relationship and structural
dependence on one hand, formal disruption and ehahgpatial organisation on the other. Table fions
that there is a rather blurry line which definesl @eparates these principles. In order to redefasgn
principles and make the distinction between theeardr, a clarification and more precise definitmn
criteria should be established.

Materials Structure Form Inner specjal
organization
Clear Interwoven| Dependentindependent Changed Preseryed Changed Preserv
distinction ed
Intervention X X X X
Insertion X X X X X
Installation X X X X
Add-On X X X X X
Inside-Out X X X X
Change X X X X X
Clothes
Addition X X X X X X
Transformation| x X X X
Conversion X X X X
Coexistence X X X X
Imposition X X X X
Fusion X X X X X X

Table 1: Analysis of all four groups of design giples
Criteria for the analysis of the intervention:
Structure
» Old structure retained, no new structure added.
e Old structure retained and upgraded.
* New structure added, independent from the old &irac
* New structure added, dependent from the old strectu
e Old structure completely replaced.
Materials
Exterior
¢ Old and new materials are completely interwoven.
» Clear division between the old and new materialcWtiorm a harmonious union.
» Clear division between the old and new materialclare confrontational.
Interior
¢ Old and new materials are completely interwoven.
» Clear division between the old and new materialcWliorm a harmonious union.
¢ Clear division between the old and new materialcivlare confrontational.
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Form

« Formal logic of the old building (volumetric comii@n, symmetry) is respected and unchanged, no
new elements are added.

* New elements are added respecting the old buiklfiogmal logic.
¢ Formal logic of the old building is disrupted.

Spatial organization
» Spatial logic of the interior spaces is preserved @naltered.

» Spatial logic of the host building’s interior spads altered but the size and the position of & n
elements depend on the physical characteristitsedfiost building (its size, volume, organisation).

e Spatial logic of the host building's interior spaigaltered.

On the other hand, in order for the recycling imégttion to be as environmentally sustainable asiples a
range of existing building’s physical charactedstihas to be taken in consideration. The levelhef t
environmental sustainability of the interventiom ¢z measured by the amount of the old buildingeneals
used (the use of existing material minimizes pahtand energy waste related to excavation, praooiuct
transportation), and the level of change imposethéoold building (the less change, the less enargy
material waste). Thus it can be concluded thatntbst environmentally sustainable recycling intetian
will be one which fully exploits the host buildinyducing as minimal change as possible, given ttigat
condition of the host building allow it.

Hence, the first step in planning the recyclingeiméntion and deciding which design principle isstno
adequate/environmentally sustainable for a giveldimg the following set of its physical charactgits has
to be taken into account.

Criteria for the analysis of the existing building:
Structural characteristics:
* Foundations condition
e Vertical load bearing structures condition
e Horizontal load bearing structures condition
* Roof structure condition
* Internal partitions condition
Material characteristics:
* Facade condition
¢ Cladding system and fenestration
* Internal surfaces condition
* Floor coverings condition
* Wall and ceiling coverings condition

Therefore, according to the above described citéor the analysis of both existing building ane th
intervention a recycling model, which implies a neet of redefined design principles of recyclin® (3
classification: Subjection—Symbiosis—Subversio@; be proposed. This model links the physical stéte
the host building and the most environmentally anstble design approach for its recycling. Whichhefse
design principles should be used depend entirelyhenstate in which the host building is found, ite
physical characteristics.

4.1 Subjection

Longman dictionary of English language and cultdedines the term as: the act of bringing under firm
control; not allow to have free expression; corgimgor dependent. This design principle implies the
subjection of the new intervention to the old bumgs. In structural terms, the new interventionl wétain
the existing structure and upgrade it if necesd@nyew structure is added it is dependent on tldeooe,
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relies on it for its support, they work togetheratigrial-wise the exterior of the building is leftalnanged. If
any reparation work has to be done to the buildinigicade (e.g. material replacement, crack repairs,
patching, cleaning and painting), they will pregeand reveal it's aesthetic and historic value aildbe
based on respect for original material. All newementions to the building’s interior will be ex¢ed in
materials which follow the aesthetic logic of tHd,dhus the new and old will be interwoven, omaterials
which are distinguishable from the original butigtated harmoniously with the whole.

The form of the building stays untacked. Its voltmeecomposition, fenestration rhythm and proportare
preserved in its totality. No additions are exedutethe building envelope. If some parts of théding are
in state beyond repair, selective demolition carapplied but this process will not change the biogts
character and appearance. All newly introduced efemwill follow the host building’s spatial logithe
division of spaces within the building, its orgatien, is preserved and governs the new intervenhlew
elements are defined by host building’s physicalrahteristics, its dimensions, scale and dispositib
spaces. The character of the old building’s intevidl not be changed by the intervention.The orai
building is dominant, fully governs the new intemtien, and decides how it is going to be recycled.

If the host building is found in an excelent stdteth structuraly and materialy, and can be useddand’
and only a negligible physical change is requiteddesign principle of Subjection should be applgden
that this design concept implies the predominaffitkenold and the maximum use of its material.

4.2 Symbiosis

Heinrich Anton de Bary coined the term symbiosiertf Ancient Greelktv — together, anflinoig — living)

in 1879 to explain an internal, mutually benefigiartnership between two organisms. This term defim
relationship in which one symbiont lives within thissues of the other, either within the cells or
extracellularly and it also refers to any relatinipsin which the symbiont lives on the body surfadehe
host, including the inner surface (Paracer & Ahrizandj 2000). Oxford dictionary defines the term as:
interaction between two different organisms livinglose physical association, typically to the @ubage of
both. Organisms living in a symbiotic relationstipve different physiognomy, jet together they foam
harmonious, mutually beneficial, union.

The new intervention will retain and upgrade, itessary, the existing structure. If new structefaments
are introduced, they can both be dependent or et on the existing structure, according tosttepe
of the intervention. If new structural elements sedf-sufficient they are certainly conditioned ttwe pure
physical characteristics of a host building, itsesind disposition of its structural elements. pbsitioning,
size and rhythm of new structure depends entirelthe old building’s organization.

In many cases the building’s exterior, its envelJdpeade will be preserved, or if necessary, restoo the
original state, preserving its appearance and lityegret this design principle implies greater deg of
change to the buildings fabric than the previous. éxdditions, can be made to the host's buildinree,
and they will always be executed in materials ¢yedistinguishable form the old, yet carefully ckasto
create a harmonious relationship with the existirajerials. Even though new and old are not inteempv
they form a union. All the changes done in thelaldding’s interior are executed in materials difiet form
the old. There is a clear distinction between whatew and what was already there. The form ofolde
building, the balance of its composition, is ndegdd by new intervention. Elements which are adddtie
buildings envelope follow the formal logic of thédduilding, its symmetry and relationship betwetn
parts. New follows the old but is equally presermd dominant.

New intervention is governed by the old buildingiser space distribution. Building’s interior orgzetion
influences the design of the new intervention. Thikience is limited to new intervention’s dimemsj not
character. There is a clear distinction betweent\whibngs to the old and what was newly introdudedh

in material and formal terms. Compared to designcple of Subjection, Symbiosis creates more dyicam
relationship with the old. Additions and alterasoof the old building can be executed, jet buildisgatial
and formal logic will not be jeopardised by thig.dn most cases the alterations are restrictdzliioling’s
interior. Whereas in Subjection old dominates anty fconditions the new, in Symbiosis old and naw a
equally present but speak different languages.

When a host building is found in a relatively gagdte, structurally and materially, and requirely omnor
physical change, upgrading of its structure orae@ments of certain parts, the design principyohbiosis
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should be applied, given that this concept imppesservation of all usable elements of the old weid
leaves space for equally powerful new intervention.

4.3 Subversion

Subversion (latsubvertere -everthrow) refers to a process by which the vahras principles of a system in
place, are contradicted or reversed (Blackstoc&4)19Through this act the established system iagdd or
damaged. This concept involves infiltrating, peatig and manipulating existing system.

This design principle, is structural terms, impliegsoduction of new structure independent formald and

in some cases complete replacement of the oldtsteicThe positioning and size of the new strudtura
elements depend entirely on the new interventiahdaes not follow the structural logic of the oldilting.
Additions, and alterations to the host buildingbric are executed in materials clearly distingalidé from

the old, and even confrontational. Newly introduceaterials do not pretend to form a harmonious runio
with the old but follow completely different matakilogic, defined by the new intervention entirdly.the
host building’s interior the clear separation ofl @nd new materials is also at play. The clash datw
existing and newly introduced materials producesadyic and very intense relationship between old and
new.

The form of the existing building is substantiaiifanged by this design principle. The balance ®f it
composition, symmetry, and fenestration are brakah altered by new intervention. New volumes wdl b
added following its own formal logic, confrontatadnwith the old. Host building can endure substdnti
subtractions as well, which can change its appearddew elements belong to a clearly differentesttthe
style which is defined by the commissioned architec

This intense relationship extends to the buildinigterior as well, where new intervention changes t
spatial composition of the old building. The logitinterior spaces in altered and the charactehefhost
building completely changed. New intervention islyfugoverned by its own formal and spatial logic,
independent from the existing one.

This design principle implies the highest levekbinge to the original building. Compared to 8atipn,
where the old building has the predominance, anmdbBysis, where both new and old are equally present
and powerful, the design principle of Subversioplies complete obedience of the old building to rilegv
intervention, new overpowers the old. If significamysical change, reconfiguration and reconstoactire
required for the host building to be usable oncairathe design concept 8ubversiorcan be applied. As
only small part of the original building can be dseverpowering new intervention, composed of ehtir
new stricture, materials and space logic is emtiugtified.

5 CONCLUSION

The global concept of sustainable development posad as a general context for all urban questiotise
last few decades. This concept implies the integraif various aspects of urban development, whitécts
the modification of the contemporary design pritesp

Adaptation of the design principles to the demasidsustainable development concept has great paient
reflected in increasing quality of land as a nomemgable resource. During this and the past decade,
sustainability in construction industry, represednte central theme of the most important internation
conferences. Further, our existing building stoldye a fundamental role in our society. It contdarge
guantities of embodied energy, materials and ressuand contributes to the streetscape, character a
embodied memory of our communities. When buildings longer meet expectations, demolition is
frequently employed, contributing to the buildinglustry as the single largest consumer of resowands
the single largest contributor to the waste stream.

Thus, recycling architecture has many historic,immental, social and economic benefits, all ofialh
make it an essential component of sustainable dpeent. By analysing recommendation in most
important international documents regarding suatdandevelopment and by analysing design concejets u
in contemporary practice of recycling architectareecycling model has been created. It fully explthe
host building, by analysing its structural and matestate and characteristic and assigning thet mos
environmentally sustainable design principle ferrgcycling accordingly. In this way the embodieergy
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of host building’s materials is preserved and epempcessary for excavation, manufacturing and
transportation saved.
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