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Breaking the Mold: Variable Vacuum Forming

Our research explores the growth of sur-
face complexity through careful attention 
to program and performance criteria. This 
emerging complexity and associated gains in 
performance are promising. Despite this, we 
are repeatedly confronted with the realization 
that the costs associated with production limit 
most applications. While the aggregation of 
repeatable units with variation from one 
unit to the next is achievable at a low cost 
through subtractive fabrication technologies 
(CNC milling, laser cutting, waterjet cutting), 
it is more difficult to realize through casting 
or forming technologies (concrete casting, 
injection molding, vacuum forming). This is 
because formwork is not adaptable. Once a 
mold is produced, typically at a high cost, that 
mold makes one component only. If variation 
is desired, a new mold must be fashioned 
for each new component. With the projects 
Hexwall and VarVac Wall, we put forward a 
simple question: can an intelligent, adapt-
able vacuum forming mold be developed that 
allows for difference from one component to 
another without the necessity for multiple 
molds? Our project takes its queues from the 
work of architects ranging from Le Corbusier 
(Phillips Pavillion) and Miguel Fisac (explora-
tion in fabric formwork) to recent projects by 
Mark West and Andrew Kudless (P-Wall). Our 
research positions our design efforts strate-
gically at the front end of the fabrication 
process. Our goal is to develop a cheap and 
malleable tool that allows for endless varia-
tion in a fabrication process where variation 
is typically impractical.
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Variable Vacuum Forming (VarVac) promises 
to increase the architect’s control over the 
molding process by introducing adaptability 
into the mold (where there previously was 
none), and reducing the cost and waste asso-
ciated with molding materials. We suggest 
VarVac offers a novel and substantive contri-
bution to the discourse surrounding custom 
fabrication processes and the potential for 
new, coincident relationships between pro-
gram and material arrangement. Our research 
proposes that variability in the production of 
architectural components can be achieved as 
easily and efficiently as repetition and con-
sistency. By decoupling monetary economy 
from formal repetition, many of architecture’s 
long-standing limitations can be undermined 
and vigorously challenged. Digital tools like 
Grasshopper and Kangaroo allow us to pre-
dict material behavior, lending control to the 
improvisational manipulation of skin. The bot-
tom line is that our research is not just about 
the development of new material production 
technologies. Rather, the systems we have 
developed set the groundwork for the inter-
rogation of more conceptual architectural 
themes. Moving forward, we intend to fore-
ground an argument that inextricably joins a 
technically oriented line of research such as 
ours (introducing flexibility where there pre-
viously was none) with larger, weightier issues 
of timeless and broad importance (like the 
relationships between program and material, 
surface and structure, production and imple-
mentation). Only with such lofty goals in mind 
can this type of research resonate with a wider 
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audience and maintain relevance within a 
larger architectural discourse.
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