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“ For us, sustainability in buildings in not solely about reducing its environmental
impact but also improving their social value, their inhabbitant’s
health, minimising construction and maintenance costs, speeding construction

and designing buildings that generate activity, comfort

and flexibility of use with consistent consideration of its e nti re I ife Cyc I e”
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Circular economy architecture can activate the triple sustainability

environmental

lower material impact throughout the lifespan of buildings

proximity of the components, recyclability
flexibility: avoiding buildings obsolescence
zero waste building production

lower energy and CO2 consumption

dry assembled components, industrialization
Environmental Product Declaration

biodiversity, reduction of heat island effect ...

economical

higher efficiency procedures
high value local industries development

cost control

social
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adaptation to quick changing society demands through flexible buildings and assembled systems

quality components

healthy buildings

less impact on cities (noise, smoke) through industrialization procedures

more health and security during construction
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We cannot afford inefficiency any longer

2019a) making it is the largest waste stream in the EU by weight.

Source: Construction and Demolition Waste: challenges and opportunities in a circular economy, January 2020
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Through cooperative dynamics and technologies

* LEAN procedures and Integrated Project Delivery IPD method (all agents: promoter, construction company, + industry, city council...)
* BIM digital twin

+ Life cycle analysis

* Buildings as infrastructure (core&Shell + fitout)

* Product-as-a-service (Paa$)

* Extended Producer responsibility (EPR)
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1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input l
SOURCE
Ellen MacArthur Foundation
Circular economy systems diagram (February 2019) MINIMISE SYSTEMATIC
www.ellenmacarthurfoundation.org LEAKAGE AND NEGATIVE Eng':‘DzﬁgﬁﬂT"UR
Drawing based on Braungart & McDonough, EXTERNALITIES
Cradle to Cradle (C2C)
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Flexibility design for reuse

MOVABLE

inflatable plug and play elements

component weight user control
stackable (easily stored)

kit-of-parts -

easy connections “ non-fixed objects

collapsable ‘ e detachable connections
w 3% operable elements

component scale "

SCALABLE

product platforms .

local materials

movable walls

o0
a°

variety of room sizes

wide coorridor widths

known techniques
frame construction

structural redundancy -
modular units l

extra space

fexible ducts

_ gize of use

storage space

excess service points

RFEFITA

dividable/ joinable rooms
REFLHTA

CONVERTIBLE IS !
0 access points

loose fit ’
raised floors .. ‘ standard shapes
simplicity & legibility . dry connections
dropped ceilings .. “ coordinated systems
interchangeable components

multi-functional spaces
excess service capacity minimize points of contact

* Design strategies for adaptability in buildings

* Source: Adaptable Futures (2012)
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Shearing layers. Core&Shell +Fitout

space planfl 5-20 yrs

services @ 5-30 yrs

skin 30-60 yrs

structure § 60-200 yrs

site > bldg

» Different layers of the building and their expected time scale

* Source: Brand, S. How Buildings Learn: What Happens after They’re Built

eaiparis 7 DiCharchitects

circular economy SOCRATES BUILDING as a case study j-paris@picharchitects.com ) PICH-AGUILERA




Designing for Deconstruction

Estructura de bambd

Paredes de madera

Tiras de madera

Estuctura de madera

Dados de hormigén

* Convento House / Enrique Mora Alvarado

* Source: Archdaily

circular economy SOCRATES BUILDING as a case study

Cubierta de zinc

Details of Nest We Grow / Kengo Kuma & Associates + College of Environmental Design

Jordi Paris
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UC Berkele. Image © Shinkenchiku Sha

* Source: Archdaily
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 SOCRATES Building

1 _More than a structure, an infrastructure

2_Versatile and adaptable spaces

3 Active facade

4 Typological variety

5 _Open multipurpose spaces

6_Assembly and disassembly of components

7 _Natural comfort and well-being

8 Waste 0 during construction

* 9 The building as a bank of materials

e 10_Environmental certification
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circular economy SOCRATES BUILDING as a case study
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1 More than a structure, an infrastructure
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* 2 Versatile and adaptable spaces

Planta 0 Planta 1
hes il S " — '
P E
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Planta 2 Planta 3
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* 3 Active facade

Planta 0
+ Y — — e
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* 4 Typological variety

Planta 0
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* 05_open multipurpose spaces

Planta 0

R R
| :
Iv ]

bt - - - - - s

circular economy SOCRATES BUILDING as a case study

Jordi Paris
j.paris@picharchitects.com

Planta 3

Jpicharchitects

PICH-AGUILERA




circular economy SOCRATES BUILDING as a case study
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* 6_Assembly and disassembly of components
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Cubierta plana invertida —
ncluyendo cubierta invertida =
alardinade y losas filtrantes e

Montantes de intalaciones |
en fachada 3

Chapa metélica lacada
en cuatro colores

Panel sandwich ligero
micronervado con aislamiento
de lana de roca

Carpinteria de aluminio,
con rotura de puente térmico =
con camara ~

Losas alveolares pretensadas
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e 7 _Natural comfort and well-being

CUBIERTA AJARDINADA

VENTILACION NATURAL

Estrato Vegetal
Lamina antiraices \
Geotéxtil

Aislamiento t8rmico de XPS

Geotéxti

Laming impermeable da PVC CONSTRUCCION OPTIMIZADA
Geatéxti
<= maq SEEEN PRB—- o >
1ocad> oooaoocad ooaooocad> ‘{ 4 <ooooooo<|onoooooa<|{ooc
b2 W
FACHADA FLEXIBLE 7 I
) \
o anel  Alslamients  Yeso +Copm Mgln
o s:mmn L:’nacekoc.: Laminado Mm’:;oe’

r ~ . especificas

-

L
INSTALACIONES SECTORIZADAS

eaiparis 7 DiCharchitects

circular economy SOCRATES BUILDING as a case study j-paris@picharchitects.com ) PICH-AGUILERA




Spicharchitects

waiearis ] DiCharchitects

circular economy SOCRATES BUILDING as a case study j.paris@picharchitects.com [ PICH-AGUILERA




» 8 Zero waste during construction

On site generated waste revalued waste
25t = 4kg/m?2 99,3%

Prefabricats

T 6at— o 90%
] w5 0,8t—{3100%

A 1t S 0100%

CLEE T TR I'I-.‘

PLACO

« Programa de take back amb el
fabricant per retornar les minves
d'obra pel seu reciclatge a la planta
d'lgualada

Minima generacio de residus
Embalatgesi envasos es

) retornen al fabricant per 3 una
corracta gestic
e

« Prefabricada per a minimitzar
residus in situ

ROCKWOOL

« Experiéncia pilot

+ Prova de Take back amb el
fabricant per retomar les minves
d'obra pel seu reciclatge
(reintroduccio al procés productiu)
3 la planta de Caparroso (Navara)

Retorn al fabricant dels residus que
s generin per a la seva gestio com
residus industrials

Fonaments

« Acord amb Ciments Molins /
PROPAMSA per retomnar 'aigua de
neteja de les formigoneres a planta
Us formigd residual de formigoneres
com a formigd de neteja

Geotérmia

+ Pous construits in situ amb bassa de
sedimentacio per retornar |'aigua
emprada a I'excavacio del pou neta

Pilots cimentacio \  Terres d excavacié

«  Clavats, no residus
« Escapgamentirestes reutilitzades in
situ a fonaments

de terres d’excavacio

= 15% mur perimetral

Reutilitzacio in situ de més de 7.500 m*

- 85% farciment terreny confrontant
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* 9 Building as bank of materials for the future

Material Passport C2C

88% of materials

Coberta APIMET
« Enprocés C2C
+  Acerlacat
+  >95% reciclable i 14% reciclat

Pell
ENMOMETALL

« Enprocés C2C

- Altaciclabilitat

«  Elevades prestacions térmiques
= Alt continguten reciclat

Tancaments
ENMOMETALL

« Enprocés C2C

+  Nutrient técnic

«  Elevades prestacions térmiques
= Uiure de PVC

+  Altaciclabilitat

Pilots TERRATEST

« Enprocés C2C

+  Nutrient técnic

= Control preséncia metalls
pesats problematics, atés la
permanénciaen el terreny

Canonades

ABN PIPE SYSTEM

«  Enprocés C2C

+  Nutrient técnic

«  Lliure d’halogens

= PP reticular 100% reciclable

» Connexions electrosoldades, LEAN

circular economy SOCRATES BUILDING as a case study

+  Certificada C2C Silver
« Fabricades aFranca

» Programa de take-back disponible

ll-luminacio
GARVILED

« Centificades C2C Bronze i en d'ampliar
cataleg certificat C2C

+  Nutrient técnic

«  Uiure d’halogens

« Desenvolupantprograma de take-back

Jordi Paris
j.paris@picharchitects.com

« Identificades 100 ppm, lliures de CMR

s Viesy 8500 ¢

@ Metalls 145 ¢

45 ¢
" el 24 t

v 10 t

Coberta V. TER

-+ Anteriorment certificades C2C
«  Facil desmuntatgei reciclables
«  Vegetacio autoctona

« PP reciclat

«  Captacio de pluvials

Prefabricats PRECON

+  Cenrificats C2C BRONZE

« Continguten reciclat 3%

»  >98% reciclable (downcycling)

+  Lliure PVC

+ Juntesneopré (x)

+  Fabricat amb electricitat 100%
renovable

Placa Alveolar PRECON

» Certificat C2C BRONZE

« Continguten reciclat 3%

+  >98% reciclable (downcycling)

+  Uiure PVC

+  Fabricat amb electricitat 100%
renovable

HONEXT Material

+  En procés C2C
«  Nutrient biolégic
»  100% ciclable i 100% ciclat

picharchitects
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* 10_environmental certification
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Integrative Process

Location and Transportation

Credit LEED for Neighborhood Development Location
Credit Sensitive Land Protection

Credit High Priority Site

Credit Surrounding Density and Diverse Uses

Credit Access to Quality Transit
Credit Bicycle Facilities

Credit Reduced Parking Footprint
Credit Green Vehicles

Sustainable Sites

Prereq Construction Activity Pollution Prevention
Credit Site Assessment

Credit Site Development - Protect or Restore Habitat
Credit Open Space

Credit Rainwater Management

Credit Heat Island Reduction

Credit Light Pollution Reduction

Credit Tenant Design and Construction Guidelines

Water Efficiency

Prereq Outdoor Water Use Reduction
Prereq  Indoor Water Use Reduction
Prereq  Building-Level Water Metering
Credit Outdoor Water Use Reduction
Credit Indoor Water Use Reduction
Credit Cooling Tower Water Use
Credit Water Metering

Energy and Atmosphere

Prereq Fundamental Commissioning and Verification
Prereq Minimum Energy Performance

Prereq  Building-Level Energy Metering

Prereq Fundamental Refrigerant Management
Credit Enhanced Commissioning

Credit Optimize Energy Performance

Credit Advanced Energy Metering

Credit Demand Response

Credit Renewable Energy Production

Credit Enhanced Refrigerant Management
Credit Green Power and Carbon Offsets

11
Required
1

- N W - N

11
Required
Required
Required

2

6
2
1

33
Required
Required
Required
Required

6
18
1

N = W N
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0 | 7 Materials and Resources

Prereq

Prereq

6 |Credit

Credit

Credit

1 |Credit

Credit

Storage and Collection of Recyclables

Construction and Demolition Waste Management Planning

Building Life-Cycle Impact Reduction

Building Product Disclosure and Optimization - Environmental Product
Declarations

Building Product Disclosure and Optimization - Sourcing of Raw Materials
Building Product Disclosure and Optimization - Material Ingredients
Construction and Demolition Waste Management

0 | 6 Indoor Environmental Quality

Prereq

Prereq

N

Credit

=

Credit

Credit

3 |Credit

Credit

Minimum Indoor Air Quality Performance
Environmental Tobacco Smoke Control
Enhanced Indoor Air Quality Strategies
Low-Emitting Materials

Construction Indoor Air Quality Management Plan
Daylight

Quality Views

0 | 3 Innovation

3 kcredll

|creat

Innovation
LEED Accredited Professional

0 | 0 Regional Priority

Credit

Credit

Credit

Credit

[ 2 [46 RN

Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit

Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60 to 79 points, Platinum: 80 to 110

j.paris@picharchitects.com );
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Possible Points:
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TWO FURTHER CIRCULAR PROJECTS :
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VILADECANS DELTA BUSINESS CENTER
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VILADECANS DELTA BUSINESS CENTER
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INDUSTRIALIZED ECO NEIGHBORHOOD

N Jordi Paris
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