BARCODE HOUSING SYSTEM

A computer-aided design system to support open and
participatory building processes in mass housing
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Universitat Ramon Llull
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BARCODE HOUSING SYSTEM

-This is a research project carried out by ARC Engineering and
Architecture La Salle, Ramon Llull University, in two stages:

-2002-2005, development of a stand-alone prototype system

- 2005-2009, design and implementation of an open,
participative, modular system which supports the decision-making
process in an open and distributed fashion, allowing inputs from
different users at different stages of the process
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PROTOTYPE SYSTEM (2002-2005)
www.barcodehousing.net
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superficie construida : 75,6 m2
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superficie construida : 64,8 m2
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superficie construida : 54,0 m2
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superficie construida : 86,4 m2
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superficie construida : 97,2 m2
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SISTEMES CONSTRUCTIUS
Ertructura unitate

-plagques 123
-pllars 56
-Jueres 60
Fagana

-platon 1]
-fine e s B4
A caniog

SUPERFIZIES | USDS
Tipus dhabitatges
-0 m2
-Gl m2
-fom2
-80 m2
-390 m2
Habltatgs
-m2 wparficla 1150
Erpaly comuns
-m2 wparficla 280
Supsrficle total construrda
-m2 wparficla 1440

45 4 4892936374

[ A

http://www.salleun.edwarc/bar_code/viewer
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3 hittp:/ fwww.sallcurl.edw - BAR_CODE HOUSING SYSTEM project - Microsoft Internet Explorer
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‘A BAR_CODE HOUSING SYSTEM - Microsoft Internet Explorer

W BAR_CODE HOUSING SYSTEM

A COMPUTER-AIDED DESIGN AND BUILDING SYSTEM TO BUILD HOUSING BLOCKS

= EXHIBITIONS

o

L3
EXHIBITIONS
Collog’ d'Arguitectes de Catalunya. BAR_CODE exhibition at Espai Picasso. Barcalona, June 15-31, 2004
Exhibition whers visitors could construct blocks using BAR _CODE HOUSING SYSTEM and physical modals

c2002-2005 ARC Argultectirs | Englnyerla La Salle
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OPEN SYSTEM (2005-2009)
With the support of the grant BIA BIA2005-08707-

C0O2-01 from the Spanish National RDI Plan
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BAR _CODE HOUSING SYSTEM

ARCHITECTURAL / COMPUTER SYSTEM
BUILDING SYSTEM

- open spatial/formal
composition: versatile,
adaptable housing

- open building:
exchangeable systems

- industrialized
construction: dry
construction, integrated
building systems

- social housing: mass
housing, with high quality
standards

-generation of spatial /
formal variations (rule-
based system)

-web-based collaborative
design and construction
processes (non-linear
processes)

-integration of computer-
aided design, building and
manufacturing (knowledge
based systems)
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GENERIC PRINCIPLES:

- Spatial structure (zones/bars, cells,
rooms)

- Modular grid

- Dimensional coordination

- Assembly rules (connectors)

BUILDING SPECIFIC PRINCIPLES:
- A subsystem is characterized by a SERVICES ENVELOPES
type of component (spaces, columns,

ducts) and their rules of assembly

BUILDING COMPONENTS: LE VARIABLE VARIABLE VARIABLE VARIABLE VARIABLE VARIABLE
-Descriptions of their properties, and
constraints.
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SYSTEM STRUCTURE
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GENERATIVE PROCEDURE BASED ON THE RELATIONSHIPS
BETWEEN THE DIFFERENT ZONES
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SPATIAL LAYOUT CONFIGRUATION
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579 m2

superficie ufl = 56.57 m2
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TIPOLOGIAS DE BLOQUE SEGUN TIPO DE ACCESO/ALTURA/DENSIDAD
BAR CODE HOUSING SYSTEM
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AGRUPACION PERPENDICULAR
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ORG. ESPACIAL
FONDOEDF.  TIPO

FORJADOS HORMIGON HORMIGON UNIDIRECCIONAL = § MINMO T11,1 71,11 FRANJAS UNICAS
PILARES L - = MEDIO T12
- e MAXIMO T3

Forjados formando
diafragrma rigido

Mucleos de circulacion.
con pantallas para resistir
los esfuerzos horizontales

Pantallas en las fachadas
laterales

Filares fachada portante

Filares Centrales

Filares fachada potante

Tipologia estructural de portico con pantallas

*Forjados formando diafragma rigido
*Pantallas para resistir los esfuerzos laterales
*Pilares articulados y vigas articuladas

STRUCTURE URETECLURE AR TR TR TR T
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Placa alveslar o similar

Franjos loterales
ean forjndo eelabarante
o panelade ligera

L]
i ‘
i ti W= [ | EE
- T SN _77 i . I[

—— 270 270 270 270 2.70

1 TIPO DE FORJADO — TODO PLACA ALVEQLAR DIVERSIDAD DE FORJADDS — RESPONDER & USQS, SECCIONES, ACABADOS DISTINTOS
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INSTALACIONES: EL ALZADO Y LA

OPCION A: RESERVA DE ESPACIO HECHA EN FORJADO Y CERRAMIENTO DEL 3?&3&%3? A’;ng'g’g;'z
CAJON CON PLADUR

LA DIMENSION DE LAS

OPCION B: CAJON HECHO EN TALLER A BASE DE MONTANTES Y CHAPA CAJAS DE PASO DE LAS
PLEGADA INSTALACIONES
BASTIDOR METALICO ——
151
.|" 4.05 .l"
T
HUHHBR
HURHIHERE
R SECCION S—1 N
[EEREEE LN \Maontantes delimitando
i e .annxm_il_‘.z m
;_ I i .
| il I ’“i
| 1! i
ol il ! !
Ul T || | Estructura independiente
2| It e },.":ie a pasera, con modulacién
Bl il i ' [ propia
o T TErTraTT
S | -| il B . o
o | If : | Nicleos de instalaciones
u’_'sl\ il !I | a baose de cajones ligeros
3 | il [ mi
s s 1
f It 1 i
L ICHACFRAARIE AT
(ML LG AR RNl
] 1 |
firr EITIRERIDG
| | iri 1
il—r t! .-- = -.—-0.. S I- e i
Forjado ligero_a base
de bastidores metdlicos Bastidor metdlico
y chapa coloborante elaborado en toller
PLANTA PERSPECTIVA
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EL ALZADO Y LA
DISTRIBUCION INTERIOR SE
VERAN AFECTADOS POR
LA DIMENSION DE LAS
CAJAS DE PASO DE LAS
INSTALACIONES

BAR CODE HOUSING SYSTEM
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HOUSING TYPES

S f ] ‘ 1 [ o
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CONSTRAINTS
DIMENSIONS 2MT + (5.00 A 7.00)MT + 1.2MT
BARS
STRIPES
5 BARS BATHROOMS LIMITATION TO 1 BATHROOM, 3 BARS
KITCHENS LIMITATION OF 1 KITCHEN, 2 BARS IN ZONE 1, POSSIBLE APPROPRIATION OF ADJACENT
SPACE IN ZONE 1.
GALLERIES LIMITATION OF THE NUMBER OF OCCUPIED BARS. MINIMUM OF TWO VOID SPACES OR
BALCONY AT EACH FACADE.
6 BARS ROOMS ITIS ONLY POSSIBLE THE DIVISION 2+3 OR 3+3 OR 5 OR 6.
CIRCULATION

* BUILDING CODE CAN BE OPTIONALLY APPLIED
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I MUROS DE FACHADA

MURQS DE SEPARACION ENTRE VIVIENDAS

TABIQUERIA INTERIOR

TRANSFORMACIONES
TEMPORALES PERIODO
CORTO

-Tabiques moéviles
-Paneles correderos

-Mobiliario

TRANSFORMACIONES
TEMPORALES PERIODO
MEDIO

-Divisiones interiores

-Md&dulos bafios/cocinas

e

TRANSFORMACIONES
TEMPORALES PERIODO
LARGO

LLUR CROER CRE LR CROTTE R LT T
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FLEXIBILIDAD EN GRADOS
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Vivienda tipo: 2 74
Wivienda tipo: 1 Cantidad: 3 T /,
Cantidad: 5 -t

Conectores de instalaciones ———|

Instalaciones
Pilar Acero/Madera/Hormigon
= Punto de crecimiento
Tabigueria
Ejes '

Conectores de estructura \

:
:

Suministros

[ " wumee /

L —
Ventilacion

B 1| Evacuaciopagud
i I Posibl
oL osible

L | Ventilacion e

CONNECTORS IR LT TR LT LT
BAR CODE HOUSING SYSTEM




Validations

Spatial connectors

e S —

i
A S A

VAT (B0, 2 e T A

[ number of ducts for the available space]

[ load capacity of columns and beams]

[ accesibility] to housing unit
Services connectors

Structural connectors

I.I|.|l|l. s e

. i i

N, /

S —

NS g | T

‘.P‘P‘;.".P‘.h«‘ _

Vivienda tipo: 1
Cantidad: 5 \

Conectores de instalaciones

Coneclores de eshuctura —\.

CONNECTORS

BAR CODE HOUSING SYSTEM



HOUSING UNIT .u |m== SN  HOUSING UNIT
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Promocion E]E|®
[A]
o Quah i 22, Barcel [N BAR_CODE HOUSING SYSTEM |

Housing Unit Layout
Generation Housing Unit

Selection Housing Unit
Housing Unit Configuration
Ocoupants

Spatial Qualities

Room Interrelation

Plan Layout

Interior space

Housing Unit Assembly
Urban Strategy

Block Generation
Block Evaluation

Exportation

Products Catalogues |.
Products Selection
Catalogue Selection

System log
08-05-1005 18:41 » M. Hemandez Has selected 213 housing units % Has selected 132 housing units (%
A Martin 08052009 16:18 = O, Rivers Has sslecind 251 housing uniés /% Has commented an urban composiion %
08052009 15:11 =~ A Martin Has selected 132 housing units % Has commented an urban composition %
08-05-2005 12:15 mr A Vallverdi Has added new matenals into the catalogue ¥ Has ran a new housing und generative process ©
08-05-2005 1121 » O, Rivers Has selected 78 housing units % Has ran & new housing unit generative process.
M. Sabat 0B-05-2009 10:23 M. Hemander has selerted the final urban composiien ¥ Has ran & new housing unit generative process | ©
A Vallverdu 07052009 1%:31 = O.Rivers has crested 3 new urban composition %
A Sidglia 07-05-3009 1%:13 A Martin  Has commented an urban composition
07052009 1%:12 e A Vallverdd  Has added new materials inko the catalogue
07052009 1906 » M. Hemmandez has creatrd a new urban composition |
07052009 102 =

2 . Rivera

M. Hernander

. G.Coska

. F.Galan

A. Martin  Has commented an urbsn compostion

A Carrp 07-05-2009 1854 = A Martin  Has ran & new housing unit generstive process
N Biiesasis O7-05-2009 18:41 0 M. Sabat Has added new materiaks into the catalogue ¥
07-05-3009 18:35 o M. Sabat Has added new materials infs the citalogue %
07052005 18:17 = O. Rivers has crested & new urban composition %
07-05-2005 16:28 > O. Rivers has ceated a new urban compesition | *

_ﬂ |7




Constraint tree

Aggregation rules

el i '|

accesibility
: 2 i visibility
Housing units solutions
accesibility accesibility
| L T i visibility visibility
cell2

[.I - L - 1 J cell2

r = kt F‘ r F ! o

e S I v B ) v

l @ Attribute 1: valuel
I

Attribute?2: value2
Attribute3: value3

DIMENSIONLESS PHASE Whﬂm PHASE 3 CIRCULATION PHASE 4 DEFINITION PHASE
—
4.3 metros c. 4,] metros .
— u l -
10 mertros c. 20 metros c.

== =T )
Spatial Inter-spatial Architecture grid
agregation connectivity
L o=
. . best first search
backtracking flooding
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HOUSING UNIT GENERATIVE PROCESS BAR CODE HOUSING SYSTEM




BCHS administracion de generaciones

Esbadon Lecde

e

More than 10.000 housing units generated.....

-

7 Tamafiosn 3
| Sshetiones £38
BCHS iniciar generacion
Q
rrrrrr
i l S i v
— L 1 b
Mt s ninea =I =

BCHS wiviendas generadas
oo R - —— O o o o o L o o o o o o
Q

alglx
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HOUSING UNIT GENERATION ENVIRONMENT
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SYSTEM \
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HOUSING UNIT CONFIGURATION




Promocion | Vivienda | Confeccidén

I4 0 1 Habitantes y espacios

= Seleccionar loz habitantes de la vivienda, un valor de superficie y el nimero de habitaciones ¥ bafios de la vivienda.

€) convivencia €) Habitantes

RELACION JOVEN ADULTO MAYOR METROS CUADRADDS

NINO
50 m2
LTS : o COMPARTIDA
Edificio Jaume Hilan

Ubicacién

C/ Sant Gervasi De
Cassoles 1 © Actividades

<5in actividades=
Vivienda de
Goncal Costa SELECCION

estudiar <5in actividades=

estudiar LA
[ trabajar comer/beber
[ ver televisién
[ conversar
[ festejar
Convivencia COMPART planchar la ropa
Superfige 60 m2 O colgar la ropa
iy O cuidar a nifios
Habitacione 3 i,
[ escuchar misica
Bafios 2 comer/beber
cocinar
O leer <5in actividades= <5in actividades= <5in actividades>

planchar la ropa

H ABITACION HABI‘[ACIﬁN H ABITACION

<5in actividades=
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OCCUPANTS AND SPACES




Promocion | Vivienda | Confeccién

I4 0 1 2 Percepcdn mediante imagenes

= Seleccionar tres imdgenes representativas para cada espacio.

Espacios Actividades

sala principal

Edificio Jaume Hilan
estudiar

Ubicacion
C/ Sant Gervasi De
Cassoles 1 habitacidn

cocinar
Sin Imagen Sin Imagen

comer/beber

planchar la ropa

Vivienda de

Goncal Costa

‘habitacion

habitacion

Convivencia COMPART
Superficie 0 m2
Habitacione 3
Bafios 2

< pasa por encima de una imagen para conocer su descripcion >

LLUR CROER CRE LR CROTTE R LT T

VISUAL PERCEPTION OF THE LIVING SPACE
BAR CODE HOUSING SYSTEM




Evolucién

Promocitn
Edificio Jaume Hilan

Ubicacién

C/ Sant Gervasi De
Cassoles 1

Vivienda de
Gongal Costa

Convivencia COMPART
Superficie 30 m2
Habitacione 3
Bafios 2

Promocion | Vivienda

L o

= Ubicar los espacies de la vivienda representados por circules segun las tres posibilidades.

Acciones

Establecer

profundidad

Fusionar

espacios

| Confeccidn

1

HABITAC. 1

| HABITAC. 2

2

BALCONES

INTERIOR

HABITAC. 3

3 Profundidad y combinacién de espacios

=ala principai:

espacio con ventanas

cocina:

espacio con ventanas

habitacion:

espacio con ventanas

habitacion:

espacio con ventanas

habitacion:

espacio con ventanas

baiio:

espacio con ventanas

baiio:

espacio con ventanas

VENTANAS

LLUR CROER CRE LR CROTTE R LT T
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ROOM RELATIONSHIPS AND POSITIONING




Vista VIRTUAL

DATOS VIVIENDA N TTHIE 118 SUELOS ESPACIOS ILUMINACION MATERIALES BLOQUE

ENVIAR
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CUSTOMIZATION OF THE LIVING UNIT




M Promocion QE|@

8 INWMIBAR_CODE HOUSING SYSTEM

Solar:
Superficie del solar 14000 m*
Ocupacion 3756,24 m?
. - - - Coeficente ocupaciin  27%  30%
Configuracién: _ Ul RLEcn s Al Superficie edificatoria 23252,4 m?
Posidén 39 | -37 - Ve S - o - T _ Edificabilidad 6,2 | [BIE
Rotacidn 289 5 ; : \ Nimero de viviendas 676 u.
Largo 108 } : B\ | Densidad de uso 386,6
Alturas 15 ViR 0 ; R | \ ¢ \ Altura méxima 3370
Profundidad 12 : - \
Superficie: 6480 il ' = .\ . : Distribucion viviendas:
N s X e a0 me 53 :
50 m2 254 ‘

60 m2 154 i
70 m? e
90 m?

100 m?

TN
& L .
m&-iﬁ At ) A

2008] O, Riverai Dos 16/06/2009] ©. Rwarm  Este
WUE..: rld)l sarian nu;lnm anllunﬂujm MCIIJII' mis
para cumalic In adifieabilidad ocupacidn.

Enviar |




M Promocion

IR/ BAR_CODE HOUSING SYSTEM

17847,61 17907,1 7994,611

Largo: 39 m

ARo: 9 m
Profundidad: 14 m
Superfice: 1528 m#

Viviendas:
Superficke: 1528 m*

Acresos: 0 m®
Rallana: 571 m? [ 1797 m?

Pasarela: 655 m?* / O m?

Fina pasanda: 302 m* / 2016 m?




User input interfaces

8 =
- ENEWNERERN
E | Y o o
Housing unit selection
Architectural system input: Connectors:
=] =
) =
= Candidate solutions
Real space
Volumetric envelope Generative process: Genetic Algarithm
= o . ===
Evaluating attributes Individuals )
- Abstract space () &:)
- - Morphology - .
. . 1. Initial lation
- Circulation tial populatio
- Facade levels e
: : - Compactness (&)
Circulation layout 3
y - Structure Evaluated solutions e ==
0 - Efficiency Abstract space a p—
B = - Flexibili - 31— —
& sme ty - ey »
. —— maas - - Density - - la , o»a»
- Homogeneity %{) :g x2 - —
E - Tributary areas 30 <am . Crossover function
- Building services -
: : - Optimization 4. Evaluation & replacement
Attribute rating - Flexibility
- Concentration levels - @
- Supplies length o @ @ C»
i @& O O

3. Mutation function
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GENERATIVE PROCESS OF A HOUSING BLOCK
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Promaocidn:

|Torrebonica ﬂ

Explorador de objetos

= ObjetosCatalogo
= Cerramizntos
Puertas
Ventanas
Parzdes
Techos
Suelos
Barandillas
Estructura
Decaoracion
+ Mobiliaric

Tipologia: | Batiznts

Pracio

Altura
Anchura

=l
Euros (D-100000000)

mm (1000-3000)
mm (400-2000)

Editor Catalogo
= Edicion de catdlogo de objetos

Descripcion tipologica
Modelo de puerta simple en la que el material aplicado al marco es el mismo
que en el caso del canteado.

Foto objeto real

Carga una foto del objeto real, por ejemplo obtenida de

+ Espacios un catélogo, etc...
Ancho Marcos 100 mm (1-400)

Sel.Material
PARTE 1: Marco de la puerta. [ Cantos de la puerta

Represent. 3D
Captura

Puerta_Batiente_2
Puerta_Batients_10

Material Local: [---] |

Material Libreria: | ModeloHoiz hal

| [ visible

]

e

Sel.Material
PARTE 2: Hojas de la puerta.

Material Local: [---] |
Material Libreria: Im cﬁaf' =

Crear nuevo ; E Visible

LLUR CROER CRE LR CROTTE R LT T
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CREATION OF A BULDING COMPONENT




BARCODE HOUSING SYSTEM
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