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CORK re-WALL
Computational Methods of Automatic Generation and Digital Fabrication 
of Cork Partition Walls for Building Renovation

Developments in computational design methods and their integration with digital fabrication processes 
are ushering a customized fabrication paradigm. This paradigm is particularly suited to renovation of 
old buildings built with traditional construction techniques, a diversified corpus in which interventions 
are surgical and unique, and where partition walls play the central role. Insulation Cork Board, OSB and 
plywood, natural and renewable materials, can have an important role in a material system that res-
ponds to this context. Cork re-Wall is a parametrically modeled construction system and a file-to-factory 
digital process with the aim to generate high quality custom solutions that respond to diverse renova-
tion design challenges.  
Cork Re-Wall parametric wall is composed of a wood frame structure cut out of OSB panels and custo-
mizable composite panels of ICB and plywood. The parametric model was developed with two purposes 
in mind: to simulate the system behavior and optimize it, as well as to provide an interface for design 
customization and digital fabrication by an end user be it a client or an architect.
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The construction of new buildings in Portugal has dramatically shrunk in the last few years, 
while the renovation of old buildings within cities historic centers gained traction, after de-
cades of neglect.

- modern wood frame partition wall is not competitive with LSF partitions
- traditional techniques have become too expensive (labor intensive)
- craftsmen are no longer available 

INTRODUCTION
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PARTITION WALLS

DIGITAL TOOLS

ICB

DIGITAL TOOLS
+ ICB

Tabique de Frontal, PortoVivo Tabique de Frontal, CMP Casa em Arruda dos Vinhos, PlanoB Sistema de tabique Pladur

Instant House no MoMa, Larry Sass Shelter, Emergent Design and Tech. Honeycomb Morphologies, Kudless, A GF+PG, Paul Coates

Lambordé

Cork Vault Pavillion, CEAAD

GypCork

CorkEWS, Maria J. Oliveira CEAAD

ETICS 

Tetra-Shed, Weproductise MD Fachada

Tabique autoportante

Cork Vault Aarhus, PAV
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From the analysis of renovation case studies and traditional partition wall systems, but also taking 
into account LST partition wall advantages, a group of requirements was derived:

• Wall thickness that is adjustable
• Adequate airborne sound insulation
• Dampening impact sound transmission • Flexibility in finishing
• Quick and easy assembly
• Lightness
• Dry construction
• In-wall cavities for infrastructure
• Reusable and renewable materials
• Low cost

OBJECTIVES
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Density EEu ECu Thickness EEs ECs EE EC 
Materials (Kg/m3) (MJ/Kg)  (KgCO2e/Kg) (m) (MJ/m2) (KgCO2/m2) (MJ/m) (KgCO2/m)
Plasterboard 800 6,8 0,39 0,015 81,00 4,680
M90 Galvanized Steel profile 7800 27,1 2,03 0,0006 22,131 1,658
M70 Galvanized Steel profile 7800 27,1 2,03 0,0006 19,785 1,482
M46 Galvanized Steel profile 7800 27,1 2,03 0,0006 16,741 1,254
Mineral wool 70 16,6 1,28 0,060 69,72 5,376
ICB 140 4,0 0,19 0,060 33,60 1,596
OSB 640 15,0 0,99 0,015 144,00 9,504 17,280 1,140
Plywood 640 15,0 1,10 0,012 115,20 8,448

NOTE 1: The EE and EC reference values were obtained from the Inventory of Carbon and Energy (ICE) edited by Hammond and 
Jones (2006) in the University of Bath. These values are Cradle to Gate average for the UK/EU, that with the exception of ICB are 
equally valid for Portugal. These values do not take into consideration the lamination of galvanized coil into profiles or the energy and 
carbon used in the transformation of OSB, ICB and plywood. 

NOTE 2:The EE and EC per meter of M90, M70 and M46 profile was calculated with the assumption of 0,6mm thickness and 200mm, 
156mm e 132mm lenghts respectively. OSB profile section is 60x30mm.

ENERGY AND CARBON

Material properties and Cradle to Gate Embeded Carbon / Energy (EC / EE) values
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+ / or

ARCHITECT

WALL DIMENTIONS

CHOICES

BILL OF MATERIALS

GENERATES:

REQUESTS:

PRODUCTION DRAWINGS

3D SIMULATION
ASSEMBLY INSTRUCTIONS

CLIENT

CORK re-WALL
CONSTRUCTION SYSTEM + PARAMETRIC MODEL
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CORK re-WALL

EVALUATION / SIMULATION

PRODUCTION

Código: AP035
Projecto: Anexo Porto

Parqur Arquitectura

Art. Descrição Comp. Largura Altura Totais Parciais Total

Dimensões

Un.

part.
Igua.

Preços

Fornecimento e execução de pintura de

paredes exteriores rebocadas com

aplicação das demãos necessárias de

pintura de acabamento mate tipo Hidro-

Armadura M, Série 084 sobre 1 demão

primário Fixador Hidro Armadura, ref. 020-

0205 e todos os trabalhos necessários, de

acordo com os pormenores do projecto e

recomendações do fabricante. m2 100,45 m2
parede sul 1,00 6,9 2,5 17,25 m2

1,00 3,5 0,2 0,7 m2
parede oeste 2,00 3 2,4 14,4 m2

1,00 3 0,2 0,6 m2
muro 1,00 25 0,6 15 m2

1,00 25 0,2 5 m2

1,00 25 1,9 47,5 m2

CAP.12 DIVERSOS

12.1 Fornecimento e execução de tubo de

queda em PVC-PN4 Ø90mm incluindo ralo

de pinha, curvas, acessórios de fixação

mecânica e todos os materiais e trabalhos

necessários a um bom acabamento. 1 2 2 m

12.2 Fornecimento e execução de caixa
sumidouro para águas pluviais com 50x50,
em bloco de betão incluindo tampa de
ferro forjado e todos os materiais e
trabalhos necessários a um bom
acabamento. 1 1 un

12.3 Fornecimento e instalação de armadura 
fluorescente 1 1 un

12.4 Fornecimento e instalação de tomada 
estanque 1 1 un

12.5 Fornecimento e intalação de interruptor 
estanque 1 1 un
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WOOD FRAME STRUCTURE + WOOD / CORK COMPOSITE PANEL
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Wall-end stud

Sole plates

Double stud

Joinery

Blocking

Ceiling plates
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30mm thick ICB

12mm thick plywwod la-
ths or 12mm  thick panels 
of any given pattern
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1
2

3

4

5
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comprimento comprimento comprimento

dimH*1
dimH*2

dimH*3
dimH*n

Caso A: se altura <= 2.4 m Caso B: se 2,4m < altura <= 3.3 m Caso C: se 3,3m < altura <= 4.6 m

dimH*1
dimH*2

dimH*3
dimH*n

dimH*1
dimH*2

dimH*3
dimH*n

STRUCTURE RULES
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U mTSU EEs ECs
 [W/m².°C] [J/m².°C]x 10³ [MJ/m²] [KgCo2e/m²]

Cork re-Wall 0,59 13 153 10
LST 96/600 (46) 0,74 18 354 22

LST 100/400 (70) 0,77 12 306 20

LST 120/400 (70) 0,67 19 414 26

LST 120/600 (90) 0,64 12 286 19

�1

Parametric Model Simulation of Deformation under Loads

Global weighted EE and EC values per sqm of wall 
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