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Edilizia circolare e Ambiente

Sostenibilita e Criteri ambientali minimi. Il ruolo degli Enti locali, dei progettisti e dei costruttori nell’applicare e promuovere criteri sostenibili.

Progettare e costruire nell’era del BIM

CAM, BIM, EGE. Il ruolo degli Enti locali, dei progettisti e dei costruttori nell’evoluzione digitale e normativa
Soluzioni E Alternative Progettuali: Pro e Contro

Il ruolo di progettisti, costruttori, committenti e produttori nel processo edilizio.

Progettare “circolare”: teorie, strumenti e metodi

Relatore: Antonello Monsu Scolaro
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TEORIE

“Le complessita della vita e dei rapporti tra diverse forme di vita potrebbero emergere e sopravvivere

attraverso processi naturali”

Charles Darwin, 1859



Remaking the Way 2002
We Make Things

Cradle to Cradle:
Rema]ﬂhg the Wa)/ We Make T ]Jjngs,

| product of service

user period

William McDonough (architetto)
Michael Braungart (chimico)

Integrazione tra

Scienza e progetto

Enduring benefits for society from safe materials, water and energy in

circular economies and eliminates the concept of waste.
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Ciogrom @MVBCC. Used with permission.

3 principi derivati dall’osservazione della natura

Everything is a resource for something else

In nature, the “waste” of one system becomes food for another. Everything can be designed to be

disassembled and safely returned to the soil as bio]ogica[ nutrients, or re-utilized as high quality

materials for new products as technical nutrients.

Use clean and renewable energy
Living tbzhgs thrive on the energy of current solar income. Simz'[ar[y, human constructs can utilize

clean and renewable energy in many forms -such as solar, wind, geothermal, gravitational energy

and other energy systems being developed toa’ay— tbereb)/ capita[izing on these abundant resources

while supporting human and environmental health.

Celebrate diversity
Around the world, geology, hydrology, photosynthesis and nutrient cycling, adapted to locale,

yield an astonishing diversity of natural and cultural life. Designs that respond to the challenges

and opportunities offered by each place fit elegantly and effectively into their own niches.
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http://www.mcdonough.com/wp-content/uploads/2016/04/BioTech_header.jpg
http://www.mcdonough.com/wp-content/uploads/2016/04/BioTech_header.jpg

@ ELLEN MACARTHUR FOUNDATION

OUTLINE OF A CIRCULAR ECONOMY
PRINCIPLE

Preserve and enhance Renewables @ “ Finite materials
Regenerate natural capital by controlling

finite stocks and balancing
renewable resource flows Regenerate Substitute materials Virtualise Restore

natural Systems ReSOLVE levers: regenerate,
virtualise, exchange Renewables flow management Stock management

o

Parts manufacturer

Biochemical ‘ ‘
feedstock Product manufacturer

Z Regeneration Biosphere * ‘

Optimise resource yields

by circulating products,

components and materials
Keep PI’OdllCtS in use at the highest utility

at all times in both technical

and biological cycles

and materials in usSe ReSOLVE levers: regenerate,

g/collection’

PRINCIPLE

Service provider

o

share, optimise, loop Biogas Cascades Maintaifi/prolo
Collection Collection
Extraction of
biochemical
feedstock?
PRINCIPLE e
3 ' )
De51gn out waste Minimise systematic
Foster system effectiveness leakage and negative
. by revealing and designing : externalities ‘
and POHutIOIl out negative externalities 1. Hunting and fishing
All ReSOLVE levers 2. Can take both post-harvest and post-consumer waste as an input

Source: Ellen MacArthur Foundation, SUN, and McKinsey Center for

Business and Environment; Drawing from Braungart & McDonough,
Cradle to Cradle (C2C).
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AL AL

Materia prima Produzione Uso Rifiuto

Scarti di lavorazione Energia Efficienza di posa Inerti da riciclo
Materie prime seconde Acqua Riduzione degli sfridi Riutilizzo diretto
Riciclati Sfridi di lavorazione Deposito selettivo Additivi per altri cicli ind.
Economia Lineare Economia del Riciclo Economia Circolare
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Trasporto al Messa in

cantiere opera

PROCESSO

WTEREPRME | ENEROA |

EN 15978:2011 Sustainability of construction works. Assessment
of environmental performance of buildings. Calculation method

s
- .

Benefits and Loads
End of Life Beyond the
(Ca - Cca) Building Life Cycle
()

Construction
Stage

(A4 - AS)

Product Stage
(Al - A3)
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B2: Maintenance
BS: Refurbishment

BG6: Operational Energy
(MVAC, Mot Water & Lighting)

BG: Operational Water

Operational Energy U

(AL remaining snorey used within the

Buileting) Fonte http\\etoolglobal.com
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C1: De-cosntruction / Demolition
(3: Waste Processing
Exported Energy

Transport of

.

Construction

Labour
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The construction sectors in the EU that use most resources Materiali % d'uso nelle costruzioni

900

Alluminio 25%
800 Minerals |—
- M Metals - Mattoni 70%

M Fossil fuels
600 /\ M Biomass Argilla 70%
300 Calcestruzzo 75%
408 / \ Rame 35%

Raw Material Input [million tonnes]

300 ! \ Vetro 65.5%
200 Inerti aggregati 65%
100 l . . ! - Lapidei 34.5%
0 T T . T T = T - I T — T =—1 Acciaio 21 %
Spain Germany France Italy United Poland Belgium Portugal Ireland Finland
Kingdom Legno 37.5%

Source: BIO IS, 2013",

Development of material efficiency and productivity of buildings (indexed, EU27, 1990 = 100%)

RIS o i Annual use of 160
= Wood 248 ™ StoNe Aluminium3.  construction materials in
N 10 / the EU27 for buildings,
/ _ = Copper 2.1 140 |
/ o average of 2006 - 2010
WA N 4 (million tonnes)

\

120

~——Total new floor space created

100

—Gross fixed capital formation

——Use of cement

—Use of cement per M2 created

60

40

20

0 =
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Fonte: Ecorys (2014) Source: CRI calculations
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Total embodied energy in building materials (TJ

—+—Concrete
 —@~Aluminium
—&~Glass
~<Copper

——Steel
~&-Stone

~+—Bricks
e Clay
~— Aggregate materials

~+~Wood

8] «{I=Insulation materials (TOTAL of EPS, XPS a

Impacts from production of 1 kg construction material (without recycled content)
-comparison per impact categories
(107 % of global impacts in ref year 1990)

%0411 - 798%2

Abotic Acidificaton  Eutrophication Freshwater Global Human Toxicity Ozone Layer Pholochem,  Radicactive Terresinc
Depietion Potantial Potential Aquatic Warming Potential Depletion Ozone Creation Radiation Ecotoxicity
Ecotoxicity Potential Potential Potential Potantial

Potential

oAluminium ®mBrick OClay CConcrete mCopper mGlass ®Gravel ©OSteel mStone =Wood »Glasswool » Rockwool

IMPATTI AMBIENTALI (serie ISO 14000)
Categorie di danno > Categorie di impatto

v greenhouse gas emissions (CO2, CH4 and N20);
v acidifying substances (SO2, NOx and NH3);

‘/toxicity impacts of substances on freshwater and terrestric ecosystems and

humans (NOx, HCB, Pb, Hg, Ni, Cu, As, Cd, Zn, SOx, NH3, Se, Cr, dioxins,

NMVOC, PAH and PM10);

v photochemical oxidants (inclusa CO, SOx, CH4 ¢ NMVOC emissions to

air) creating ozone;

v abiotic depletion describing the decrease of availability of total reserve

functions of resources: the more abundant a material is (like sand or gravel),

the lower its contribution to depletion compared to reserves;
v emissions causing ozone layer depletion mainly by photodissociation of
man-made halocarbons (CFCs, freons, halons);

v radioactive radiation.
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“Approaches to closing material loops in a circular economy are still developing, and the topic is
iInterpreted differently by different stakeholders and countries. It would be useful to disseminate information on

successful initiatives in which the circular economy helps achieve other key policy objectives, such as those
related to the climate, competitiveness or employment agendas”.

100
. |I|

8

i

&0

40

EEA (2015), More from less — Material resource efficiency in Europe

Overview of policies, instruments and targets in 32 countries

Figure 3.1 Total waste generation in the
EU, EFTA, Turkey and Croatia
in 2006 by source

13 %

33 %

Construction and demolition waste

Mining and quarrying waste

Other wastes

Manufacturing waste excluding recycling
I Waste from households

Source: Eurostat data centre on waste, 2010,
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Italy
Latvia

Germany
Slovakia
Spain
Austria
Malta
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Finland
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Ireland (")
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Greece
Bulgaria
Iceland (")
Nonway
Turkey
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EU-28
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Slovenia
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Hungary

Czech Republic
Netherlands
Croatia
Luxembourg
United Kingdom

Romania (")

FYR of Macedonia | I
@
EEmOm | |

fonte Eurostat 2012
= Recycling »Energy recovery mBackfilling = Incineration mDisposal
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Exports
1.3 tonnes/person

Imports
3.0 tonnes/person

Emissions to nature

ks PoImes Materials in use or
material Minerals 47 % material B e oo
input Fossil fuels 23 % consumption i
(e.g. buildings)
(DMI) Metals 4 % (DMC)
14.6 ton nes/person/ Biomass 26 % 13.3 tonnes/person

+ recovered
and recycled

RS

+ recovered
and recycled

AEEEEEEEEERER
11.6 tonnes/person

46 %
Recycling rates Countries
Above 70% Denmark, Estonia, Germany, Ireland, UK, The Netherlands
60-70% Austna, Belgium, Lithuania
40-60% France, Latvia, Luxembourg, Slovenia
Below 40% Cyprus, Czech Republic, Finland, Greece, Hungary, Poland, Portugal, Spain
No data Buigaria, Italy, Maita, Romania, Slovakia, Sweden

EEEEEEEERN
Waste recovered and recycle

materials materials
B Unused Waste
Domestic d -
omestic
extraction . , Generated 5.0 tonnes/person
. Fonte: Eurostat, 2015 ext.ractlon _
used ’ Treated 4.6 tonnes/person

Waste

incinerated
6%

Waste discarded

and sent to landfill
48 %

Source: CRI compilation based on BIO IS, 2011
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STRUMENTI

“Eco-innovation is the introduction of any new or significantly improved product (good or service), process, organisational change or marketing solution fhat

reduces the use of natural resources (including materials, energy, water and land) and decreases the release of harmful substances across the whole life-cy gle. ”

Ecoinnovation plan, COM(2011) 899



Closing the loop: An EU action plan for a Circular Economy is
the follow-up to the Communication Towards a circular
economy: a zero waste program for Europe (COM(2014) 398).

-

» Waste Framework Directive
(2008/98/EC);

» Commission Communication Public
Procurement for a Better Environment
(COM(2008)400)

» Raw Materials Initiative (COM(2008)
699)

» Eco-design Directive (2009/125/EC)

» European Eco-label (Regulation (EC)
No 66/2010)

» EU Eco-Management and Audit
Scheme (EMAS)

» Construction Products Regulation
(Regulation (EU) No 305/2011)

» Communication on raw materials
(COM(2011) 25 final)

» Sustainable Competitiveness of the
Construction Sector (COM(2012)133);

» Blueprint to Safeguard Europe's
Water Resources (COM(2012)673)

» Communication on resource

“MORE FROM LEQ

efficiency opportunities in the
\building sector (COM(2014) 445); /
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Table A1.2 Examples of policy measures in the building sector, Ziddressing different aspects of product
circularity
Incentives specifically aimed at front runners Basic requirements aimed at all participants
Design and Specifications for buildings built by public authorities Prohibitions on the use of specific hazardous
production (Green Public Procurement, GPP) imposing a low substances in construction materials
environmental footprint, taking into account both the
use phase of the building and the environmental impact
occurring throughout the life-cycle
Tax cuts for buildings that are constructed for a low life- Requirements on laying down material passports for
cycle cost buildings
New financing models for buildings that incentivise Taxes on primary materials for building materials
building owners to invest in circular buildings
Environmental labelling for circularity Requirements on minimum recycled content for
specific construction works
ransport, Requirements for redeveloping sites owned by public Higher taxes on transport fuels or on kilometres
distribution authorities in such a way that the built environment fulfils  driven to make transport over larger distances more
and spatial strict requirements on circularity expensive

developmen

Requirements on the use of locally available reusable
building elements or recycled building materials in public

\_

Circular economy in Europe (2/2016) e Circular by design (8/2017)

(" 7\  works to limit the need for transport
Use and Financial incentives for owners of larger buildings (e.g. Requirements on the use of shared energy networks
Eﬂnsumptin offices, schools) to share spaces with neighbouring for heating a building in specific areas

~ Organisations to limit the need for buildings and space
Reuse, Subsidies for buildings that are designed for disassembly  Minimum requirements for the separate collection of
refurbishment| so that buildings can be dismantled into reusable building construction and demolition waste when demolishing
and recycling | elements a building

Taxes on landfilling and incinerating recyclable
construction and demaolition waste

Lower VAT rates for the refurbishment of buildings
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\Waste gefiniton
Improvedwaste s
: Pre-demolition audits
__Identification |  matarial inventory
/ . Waste management pians

1. Improved waste identification, f Improved source Hazardous waste szparation
~source separation and collection | separation _(@econtamation)
/ . (On-sesomng) |  Separation of side-streams
% Controlizd dconstruction and
’/ ploved:aaste selective demolilion
/ \__ collection
— . On-site processing
/ ‘Traceability of the waste sream Conformity with wastz registration legisiation

/ [ Sppropriate waste transpon Conformity with ranspord requirements

// 2. Improved waste logistics ) ' : s Mechanical sorfing
* % Off-site sorling pracices 2
// / | . Non-mechanical sorfing
/ / \_ Organlsation and transparency
/ // Lancfiling _ Disposing of hazardous waste
/ J f = :
| / 3. Improved waste processing ] Re-use  Cleaninglprocessing for re-use
|- /7 | Recycing  Approvalrejschon process attne gate
/ / e
{0 \_Recovery  Energyrecovery
/ /
[ | _ EU-wide Iabels
Quality fabels ,
. Nafional'regional labeis
INCRFASFD PERCFIVED f Pre-gemoltion auaits

Quality assurance | Certficates & audils
\ «_ Other audits [third pariy or self-certified)

\ Consirucion Products Ragulation

QUALITY / RELIABILITY OF
CAD WASTE MANAGEMENT PROCESS

A

N\ B 2 \._ Compllance with reguiation
\ TTTTTTT\__End of Wasle aiteria

4. Quality management Working condiiionz
\ Qualified warkers
\ 'z = 7\ Training of workers
\ \_ Worksitz management | Appropriate eauipment
\ \_ Clear onisicn of responsibiies
\ \__Health and safely
| Organisationand _ Trensparency of cperations
\ \_transparency ! Worksite manzgemsnt
\. Lanofiil taxes

\ ' Lanomi bans

"

]
\ Landfill restrictions ) = Filling gaps
; = Langseaping

\ | \_Vigia matersls
\ Integreted C&D waste plans

\
5. Policy and framework conditions | Regulalion of C8D waste management | Hazardous CAD waste
\__ Permits

S

EU Construction & Demolition Waste
Management Protocol

-\ . Enforcement of C&D regulatons
, \_ Public procurement
| \_ Allow tor recycling facilties
- \\_Public sector involvement
S Public perceplicn, awareness and acceptance —_—
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) C Policy and framework
conditions

8 PRINCIPI

1: Market-based and promoting competitiveness

Demolition and renovation
permits & licenses
(Chaprer §]

2: Ownership by practitioners and acceptance and support from policy
makers

3: Transparency and traceability throughout the C&D waste management
process

This will contribute to confidence in the recycled products.

4: Promoting certification and audits throughout the entire

Integrated waste
management strategies
Chagper 6]

process (enforceability)
to assure a certain minimum level of quality along the entire waste
management process

certification are important tools for increasing quality and confidence in

C&D recycled materials.

5: No need to reinvent the wheel (Construction Products Regulation (EU)
No 305/20116)

Landfill restrictions
[Chapter 6]

N

6: Location — Local circumstances drastically influence the potential of
C&D waste management. Above all, proximity matters and therefore the QUALITY WY i
difference in potential between urban and rural settings needs to be fully MANAGEMENT SRR
(Chapter 5.1) aptar 6]
acknowledged: feasibility of C&D waste recycling is much
hlgher in areas with hlgher populatlon den51ty. Geographic _— o
diversity (such as mountainous or not) and types of construction need to (Chapear 6}
be accounted for as well.
7: Respecting environmental, health and safety rules and
standards
8: Data collection and generation throughout the C&D waste management
process Public procurerment
(Chapter 5]
Recyding
(Chapter 4) Recovery
(Craptur 4
Awareness, public
. perception and acceptance
QUALITY (haper §)

ASSURANCE

Recyded material
{Chagter 5.2 k {Chagter 4] (Chapter 4] (Dnaptes 5]

Source: Eurogypsum modified by Ecorys
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Modularita

Qualita della raccolta
e del riciclo

Riciclabilita
/ //'
Produrre solo quello che

EcoDesign
METODI si puo “ricircolare”

Life Cycle Thinking

Razionalizzare I'uso delle risorse Sostituzione e gestione delle
materiche sostanze pericolose
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Aspetti ambientali della progettazione ecocompatibile Ecodesign Directive (2009/125/EC)

FASI

‘/selezione e impiego di materie prime;
‘/fabbricazione;

‘/condizionamento, trasporto e distribuzione;
‘/installazione e manutenzione;

‘/gestione

‘/fine vita e smaltimento definitivo

ASPETTI

‘/Consumo presunto di materiali, energia ed acqua

\/Emissioni (aria, acqua o suolo)

‘/Inquinamento previsto (rumore, vibrazioni, radiazioni,
campi elettromagnetici);

‘/Generazione prevista di rifiuti;

v Possibilita di reimpiego, riciclaggio e recupero di CARA

materiali e/o di energia

«Prodotto connesso all’energia», qualsiasi bene che abbia un impatto sul
consumo energetico durante I'utilizzo, le cui prestazioni ambientali possono
essere valutate in maniera indipendente

«Prestazione ambientale»(di un prodotto) si intendono i risultati della
gestione degli aspetti ambientali del prodotto

«Miglioramento delle prestazioni ambientali», nel succedersi delle
generazioni, sebbene non sia necessario che cio avvenga contemporaneamente
per tutti gli aspetti ambientali del prodotto

«Progettazione ecocompatibile», I'integrazione degli aspetti ambientali
nella progettazione del prodotto nell'intento di migliorarne le prestazioni
ambientali nel corso del suo intero ciclo di vita

B | ECO DESIGN

Eingr + Emp =E prod +E reflui
Eff energ=E o /(Eingr+Emp)
ETICHETTA DI
PRODOTTO AZIONE EXingr (Bl) + Eme (Bmp) = EXprod (Bp) + EXreflui (Br) + Ex distr

(Bd)

Eff energ = Bp /(Bi+Bmp)

Estrazione Trasporto allo | Produzione e Trasporto al Messa in
materie prime | stabilimento lavorazione cantiere opera
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Dir 2000/53/CE

relativa ai veicoli fuori uso

L. 26934 i

Gezzena ufficiak ddke Comunith curopes 21.10.2000

DIRETTIVA 2000/53/CE DEL PARLAMENTO EUROFEO E DEL CONSIGLIO
del 18 settembre 2000
rdativa ai veicoli fuori uso

L PARLAMENTO EUROPEO E 1L CONSIGLIO DELLUNIONE
FUROPEA,

visto § tranato che istiauisce la Comunitd cwropes, in parnico-
lare lartcolo 175, paragrafo 1,

vista la proposta dedla Commissione ().
visto § parere & Comitato economico ¢ socide (),
previa consuuzione &l Comuato delle regiont,

ddiberando secondo la procedura di cul all'articolo 251 dd
trattato, visto d progetzo comunce approvato dal comitso di
concliazione il 23 maggio 2000 ()

considerando quanto segue:

®) Gl St membn dovrebbero introdurre misure per assi-
curare che gli operatori cconomii istitulscano sisemi
Fe la raccolta § mamamento ¢ d recupero dei vekoll
vori uso.

7 G Suei membri dovrebbero assscurare che l'ultimo
Hetentore cfo proprictario possa conferire  veicolo fuori
wo a un mplanto di tranamento aulorizzato sz
incarrere i spese per il fanto che 3 veicdo non ha pit
valore di mercato o ha vadore di mercaro negativo. Gli
Statt membri dovrebbero assicurare che slano | produr-
tori a sosiencre, totalmente o in misura significativa, |
costi derivanti dall'atruazions di tali misure. Il normalke
gioco delle forze di mercato non dovrebbe esseme osta-
colato,

#  la presente dircttiva dovrebbe applicarst ai veicoll, al
veicoli fuori uso ed af loro companenti ¢ materiali, cosl

Acciaio (1) Eopponuno armongzare | diversi prowediment! nazio- come ai ricambi, ferme restando le nomme di sicwrezza ¢
Al ::‘ "l‘:l"' _“.“'"‘:‘ fuon ';l"’ n FNOJW‘S”W sul conzdio ddle emissiont armosferiche ¢ sonore.

uminio Batterie wre a minimo lNmpano di questi wicoli sullam-
biente, contribuendo cost dla prowezione, dla conserva-

Lampade Mat. zione ¢ d miglioamento ddla qudicd ddlambicnie ©  Ai fini ddla presenie direntiva, per damne definziond si

. nonche alla conservazione dell'energia ¢ i secondo deve far riferimento ad alire direttive vigenti, ve 4 dire

Plastici luogo, per assicware 4 comeno funzionamento dd alls dircrtiva 67/548/CEE del Consiglio, dd 27 giugno

. . METCAto Mmierno ed evitare distorsioni della concomenza 1967, concernente d ravvichamento deke disposizioni

Olio Pneumatici ndla Comuniti legidative, regolamentari ¢ amminisoative relacive alla

, classificazione, all'imballaggio ¢ Aletichertanura dedke

Tessutd ) Enecessario un quadro giundico comunitario che garan- sostanze  pericolose (%, direwiva 70f1 56/CEE dd

RAEE tisca la coerenza deglt approcat naziondi per  consegui- Consiglio, dd 6 febbraio 1970, concemente il rawicina-

mento degli obiettivi  precedentemente indicati, con mento dedle kgisdazioni deglt Stari membri relasive alfq-

Vetro particolare riguardo alla progetzions del veicoli in vista mologazione dei veicoli a motore ¢ del loro rimorchi ()

dd loro ricidaggio ¢ recupero, i roquisits relativi aghi
implantt di raccolta ¢ di ramamento ed al consegui-
mento di obicttivi di reimpicgo, riciclaggio ¢ recupero,
enendo conto del principio di sussidiarictd ¢ del prin-
cipio «hi mquina pags..

(3} Ognt anno | veicali foori uso nella Comunitd producono
8-9 milioni di tonnclae di nfiul che devono essere
festits cometamenic.

#)  Per auare | pmcnrpt ddla precawione ¢ ddlgione
preventiva ¢ in conformiti con la srategia comunitaria
di gestone def rifiun, occome evitare quanto pit possi-
bile la generazione & rifiuct

(5) Scondo un duo principio fondamentale, | rifiuy
dovrebbero essere reimpicgati ¢ recuperati ¢ st dovreb-
bero privilegiare il reimpicgo ¢ d nicklaggio.

Y GU C 337 ded 7.11.1997, pag 3 ¢GU € 136 del 361999, pag &
€ 129 0o 2741998 ‘ol 44 P

¢ dla dircrtiva 75/442JCEE del Consigho, ded 15 luglio
1975, rdlativa ai rifiug ("

10} 1 veicoll depoca, ossia | wicoli starici o di valore per |
colkzionisti o destnat & musel, conscrvati in modo
adeguato ¢ anento dlambienie, pront dl'wso ovvero in
pezzi smontati non rengano ndls definizione di rifiu
al sensi della dircriva 7 5/442/CEE ¢ non sono sogger
alla presene direttiva

(1) E mponanic amuare misure di prevenzione fin dalla fase
di w’mcwwm dei veicoll in panicolare riducendo ¢
contrallando le sostanze pericolose present nel veicali

al fine di prevenirne 8 riascio ndlambiente, facditare 2

riciclaggio ed evitare 4 successivo smaktimento di rifiu

pericolosi ¢ opportuno prodire, in paticdare, Himpiego

(9 GU 196 & 16481967 m Direuiva modificass da

. ukimno dil
direuiva 9R/9S)CE il wsione (GU L 355 del 30121998,

() Parere espresso 111 &edbraio 1997 (GU € 150 del 2551999, pag. {ug 1).
420, postriome comme del Comsglio &l 29 lugho 1999 (GU M GUL a2 & 2521970 1. Drewiva modificass ds ueano ddla
C N7 el 4111999, pag 19) ¢ decwione del Pelgnenio cwopeo diresiva 98/91)CE dd 10 curopeo ¢ &l Consigno (GU
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Building Hierarchy of Building

design reciclabilility deconstruction
Reused 100 Reused
Recycled + 3 Recycled
renewable

Infracyeled 0 [nfracycled
Infraused 2 Infraused
Mon-renewable virgin Landfill
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Welpeloo House, Enschende (Olanda)
ot Villa Weipeloo

© 2012Architecton 2010 ~— 2012Architetcten/ Superuse Studio

situation 1:2000
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Casa in rua Marilia, (2016), SuperLimi3o, Sao Paulo

Padellon EXPO Camacol (2010), F. Mesa, Medellin
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DRIMARY PROCESSies i T : EMBOBIED

» R ; 7 Pigd
BUILDING L ENERGY*
MATERIALS TR S R, A vy

SORTED RAW
MATERIALS

- | ‘l s y B "- 7 , iy o ‘l‘.'. A
v [ g ? | ' FL(FV
SORTED ¢ v , ,
f | A

BUILDING ELEMENTS BUILDING
ELEMENTS

END USE mSASS‘EMBLY END USE

BUILDING MATERIAL \
BUILDING ELEMENT

UILDING
NVIRONMENTAL IMPACTS

BUILDING ~
TRANSPORT g
7/
fonte: Wim Debacker, 2008 //(4) Demolition (remove)
e
/’(3 and 4) Restoration (bring back)
e
7
< /’(3) Remodelling (improve/extend)
CE= 4
§ § ,/(2 and 3) Renovation (upgrade)
4
() /
=1 %’ ,7(2) Rehabilitation (modernize)
B— 7
7
,/(2) Refurbishment (facelift or makeover)
7/
2 (1 and 2) Conservation (preserve purposefully)
7
7
~“(1) Preservation (arrest decay)
///
4 b
Risk of Obsolescence and Deterioration
Notes
. Maintenance:  Basic adaptation works including fabric repairs (see Chapter 2).
2. Stabilization:  Strengthening and major improvement works to the structure
including inserting cpoxy resin stitches in wall junctions
(see Chapter 7).

3. Consolidation:  Medium adaptation and maintenance works including damp
proofing measures and timber treatment (see Chapter 8).
4. Reconstruction: Substantial rebuilding of part or parts of the building

(see Chapters 7 and 11). Douglas, (2006)
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o Ash/rubble York stone flags Lightweight Raised
Outline design mflll\ 80—-120mm thick concrete slab . access floor
\ \
L 4 \\. S
Identify likely . S(injm
component / material
noods
Identify likely sources Tie bars individually Hogback cast Brickwork jack arch
anchored to beam iron beam acts as permanent
by tapered collar (a) (b) formwork
Revise design
—» Process
- e MATERIAL CYCLE BUILDING STAGES
Seek/purchese | § 4 | o .
Secondary material

goods

Find alternatives

\
Refurbish / rocondmon’
| If necessary
V V 2 \ - V —

{ \ - i
’ Storage if nacessary ’ { Detailed design - !" x J
\ v |_| Immobilization Matenal/element Demolition Initiative
improvement i :
| Construction i dismantling
: | |
e | i
Eil,”ldﬂﬂg with ! 6 ! 1: Prevention
Reclaimed Components A e e |<= 2.Objectenayation
and Materials I Energy recovery |(.......i 4: Material reuse
5: Usefuirapplication
ADeR\gN tsnchao v Reuse ahg Recytiing : 9 | 6: Immobilization with useful application
2T I Incineration Ié = 7: Immobilization
oo 1 7 10 | 8: Incineration with energy recovery
- - 9* Landfill I( - - 9: Incineration

raw materials

Extraction of _DI Production

Building

Maintenance

10: Landfill
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e many possibilithes in reusing this great
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multilayered approach:
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Shadow ar f, Tim Noble e Sue Webster

Real Life is Rubbish, 2002

Sunset over Manhattan, 2003 ;’



