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DIAPHRAGMS// 

The object of this project has been the research by design and 
control of the material elastic capacity of initially flat or 
straight elements, in order to produce double curvature surfaces 
and shells. Manual experimentations feed a digital algorithm in 
order to organize observations into geometrical and material 
restrictions. The designer and the materials work hand by hand 
and produce constant feedback on the design process.  

We are dealing with a material activation attempt, which is not 
an original idea. Back in the 20th century, Frei Otto's practice, 
also known as the father of form-finding, makes use of material 
experiments in order to achieve the design of mechanically 
optimal shells in lightweight structures, thus minimizing 
ecological imprints. He described the form-finding process as 
the research in structural forms that lead to the creation of new 
ones, making thus a rule, and the design of the form making, 
that is, the application of the rule in the most appropriate way 
possible for each design case.  

In a similar way, Buckminster Fuller found the solution to the 
problem of ephemeralization (achieving progressively more 
against limited technology and means) in lightweight 
construction. 

Nowadays, the strategy of material-driven design is becoming 
more and more approachable with great accuracy in 
calculations, thanks to the available means and the related 
knowledge we have reached and helps us speak of terms such as  
material intelligence, information, calculations and capacity. 
Such knowledge has led us to a new design paradigm, where 
materiality takes part as an active design process input, and not 
as a property given in a later design stage. 

An example of a typical form-finding strategy is what is referred 
to as Active Bending. That is, the procedure according to which 
straight or planar elements are elastically bent in order to 
create a steady pre-stressed system in double curvature shells. 
Deriving from early vernacular architectures, their study might 
be empirical, analytic or holistic.  This is a field of investigation 
that mutually grows with material science, since it is material 



properties themselves, and especially bending tolerance that 
makes such structures possible. 

Of course, in such applications, it is made obvious that apart 
from intelligence, behaviour etc, materials also have their own 
circle of life. 

In active bending structures, especially kinetics, where bending 
is repeated within designed installations, plastic deformation is 
a major problem, because balances and pre-stressed are lost. 

the matter of prolonging material behaviour is also motivating 
research in the field of materials, especially in polymers, where 
the design object is the design of pre-determined anisotropic 
behaviour for each purpose. 

For the design of an original structural system via bending, we 
had to go through a phase of hands-on and getting-to-know 
already applied examples. Their study proves the lack of a 
consistent behaviour or general rule. 

Next, through a series of hands-on experimentations we ended 
up on a elementary form-finding relation of a structurally strong 
shell that incorporates skin and structure. Logical and practical 
functions of evolution on this relation lead to an even wider 
range of forms and kinetic possibilities that negotiate the solid 
or diaphragmatic surface we design. 

 

3 applied artefacts of different scales prove the multiple 
capacity of the structural system of bent elements of timber, 
plywood or veneer: a light of adjustable illumination, a shading 
system for facades, a roof for special acustics/lightning 
necessities. 

  

The Light: 

Smaller scale example, smaller radius of bending, and so are the 
proportions of the material chosen. Wood veneers, reinforced 
with cloth films, allow the diaphragmatic function as well as the 
light permeability throughout the shell itself. 

The shading system: 

The knowledge I acquired during experimentations allows me to 
put forward a rule for shells that when tightened, become 



permeable in positions relative to the orientation of the window 
they are applied to. I design all the hinges and mechanisms that 
allow hanging the shades on building facades. 

The roof:  

hanging structure that through the meticulously designed hinged 
mechanism of tightening, follows the functional program of the 
room where it is installed: solid doubly curved with reflective 
sound properties in the most expansive way during shows, 
diaphragmatic surface permeable by lightning behind it during 
intermission. 

 


