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Figure 8: Rendering of room divided with a generated wall with a line 

pattern and baseboard.

pattern. The provision of customizable height baseboards and 
coving is an important aspect of the adaptation to the context 
of old buildings, where the size of these existing elements 
can vary widely. Besides this aesthetic function, coving can 
also be used to absorb the height of suspended ceilings that 
would otherwise conceal part of the customizable pattern. 
Different finishes can be selected for both sides of the wall 
but if the user choses to have cork or plywood as finishing, 
a composite panel solution that is optimized for cost and 
structural efficiency is generated. A choice of three patterns 
that can be customized is provided. Those are a line pattern, 
an Ice-Ray lattice pattern and a Voronoi pattern. The line 
pattern consists of a sequence of horizontal laths whose 
width and number can be controlled within a set range. Ice-
ray pattern is a latticework generated by an algorithm that 
allows the control of thickness and maximum angle of the 
laths. The possibility to enter a number is also provided. The 
Voronoi pattern shares the same options of the later pattern 
but without the angle control.

When the wall is configured the program generates 
2D line drawings of the structural elements organized in 
standard OSB panels, and 2D paths for ICB milling and 
plywood cutting. These drawings can be sent to production 
for cutting and assembly. It also generates spreadsheets with 
material quantities and a cost estimate. The program was 
outlined in Grasshopper parametric environment as a proof 
of concept but it can be transformed into a website or an 
application that is directly linked with a manufacturer that 
produces and delivers the parts to the customer. These can be 
either assembled by the client or by a team.

Material
The structure members are cut out of a standard OSB 15mm 
panel with a CNC router. The connections are friction fit and 
the assembly is performed manually with a rubber mallet. 
This process bears several similarities with Sass Wood Frame 
Grammar (2005), however it’s novelty lies in the design of the 
joints, the dimensioning of the members and the use of several 
materials to address different performance needs of the wall. 
The nature of existing floors, ceilings and walls of refurbished 
buildings lies outside the control of this process, so friction 
fit joints between the wall and the supports aren’t possible. 
Instead, ceiling and sole plates with a 20 mm ICB layer are 
fastened with screws to the ceiling and floor slabs. The same 
detail is used to connect end studs to supporting walls. The 
use of cork layers between the wall structure and support 
serves three purposes: to dampen percussion sound, to absorb 
vertical loads that might be transmitted by the deflection of 
the ceiling slabs, to absorb construction planarity deficiencies 
in the supports. The structure parts are numbered and the 
assembly process proceeds from the floor up and from one 

side to the other.
Figure 7: Composite panels and assembly sequence

The composite panels are made of 30mm ICB boards 
from which the 12mm plywood patterns are milled (Figure 
7). The plywood patterns are cut from 12mm standard panels 
into 1000x500mm sized shapes, are glued to ICB boards in 
the workshop and transported on-site to be fastened to the 
structure. To provide a joint between panels and improve the 
wall’s structural performance, plywood patterns are displaced 
by 35mm both vertically and horizontally in relation to the 
ICB boards. This provides an overlap of the next composite 
panel plywood with the previous composite panel’s cork. This 
overlapping area is coincident with the double studs, allowing 
for both panels to fasten to the structure. The assembly 
sequence of the panels is the same as the structure.

A wall was generated for each of the three case studies, 
replacing new walls that each of the architecture projects 
foresees (Figure 8). The process of solution generation was 
evaluated for its fitness to the goals set by the project architects 
and for its adequacy in replacing the solutions defined in 
working drawings. 3D renderings were also produced to 
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allow for visual evaluation.
A comparison between a typical Cork Re-Wall partition 

and several LST partition walls was performed (Table 10) in 
order to understand if the partition wall design maintained 
the relative EC and EE advantages its materials display (Table 
3). A wall with 3,3m height and 6 m long was selected as a 
case study. Four different solutions for LST partitions were 
considered: the first with 46mm studs and double sheets 
of plasterboard, two with 70mm studs, single or double 
sheets and the last one with 90mm studs with one sheet of 
plasterboard. The EE and EC material typical values are Cradle 
to Gate and thus do not include cold lamination of galvanized 
steel coil into profiles and all the materials and energy spent in 
the assembly of LST partitions with the exception of mineral 
wool and plasterboards. The same is true for Cork Re-Wall 
parametric partition which EE and EC values don’t include 
the processing of plywood, OSB and ICB standard boards. 

Cork Re-Wall global weighted Embodied Energy per 
square meter was 87% to 131% smaller than LST walls, and EC 
values were 90% to 160% smaller.

Production
Several cycles of digital fabrication were performed to test the 
assembly process of the structure and the composite panels. 
This section presents the design, fabrication and assembly of 

thickness of 100mm and the other with 70mm. A bigger 
height than needed was used to generate the walls in order 
to show and test the complete set of connections of the wall. 
Generating a wall with the exact height required would 
have produced a structure with studs, sole and ceiling plates 
only. The geometry was then exported to Rhino modeling 
environment for scaling. A new corner connection was 
designed to join the two walls, which is not yet implemented 
in the parametric model. Composite panels were produced 
for both sides of the shortest wall, with different patterns 
on each side, and a panel with 1m high and 2 m long for the 
longest wall, in order to reveal part of the structure. The exact 
final dimensions were used to generate the composite panels 
which were then exported to 2D files ready for production. 
The production took place at Vitruvius FABLAB-IUL, on a 
CNC 3-axis milling machine.

U
[W/m².°C]

mTSU
[J/m².°C]x 

10³

EEs
[MJ/m²]

ECs
[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

Table 10: Global weighted values per sqm of wall.

Conclusions

The results presented in this paper showed Cork Re-
Wall partition wall is a more eco-friendly solution. It can be 
reused and it is built with renewable and reusable materials 
that contain lower levels of embedded energy and carbon. 
The parametric model grants the possibility to produce 
solutions that are adapted to specific renovation contexts, in 
terms of design and dimensioning, reducing waste, assembly 
complexity and time. The composite panels provide structural 
performance improvement while its detail reduces sound 
transmission by introducing a layer of ICB between the 
plywood pattern and the structural members. The proposed 
digital process can circumvent the loss of workmanship and 
provide customized solutions without increasing design or 
production cost. Moreover, the parametric system provides 
the client the opportunity to have a direct role in designing 
the solution, with both visual and quantitative feedback. 

two walls for the CEAAD course final exhibition (Figure 9).
Figure 9: CEAAD final exhibition stand.

The designated area for the stand was 2,16 m in length, 1m 
wide and 2,05 m high. There was a wall defining the area on 
one side along its length.  It was decided to build an L shaped 
wall with the long side against the existing wall, as there was 
no ceiling to connect the walls to, and it wasn’t possible to 
fasten anything to the only existing wall. A wooden plinth 
was constructed to provide a base to fasten the walls to. 

The parametric model only generates single walls so far, 
so two independent walls were generated with the required 
length and thickness, the shortest wall with a structure 
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Nonetheless, not all patterns are equally economical 
in terms of the use of plywood. A line pattern is far more 
economical that an Ice-Ray or Voronoi pattern. Further 
work is needed to improve on the use of plywood and also 
to implement solutions for a wider range of wall shapes. It is 
also necessary to expand the life cycle analysis of the system 
to include the CNC fabrication stage. 

The Cork Re-Wall design-based research demonstrates 
the advantages of a close relationship between the 
construction industry and the academia.  
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