
What if there were a way to design with digital models similar to the way that we design with them in physical space? 
As architects we are problem solvers through the making of objects; a highly physical design process similar to sculpting 
methodology, engaging a rich field of encounters and information seen and unseen – sensed; a process of understanding-
through-doing capable of reaching complex levels of comprehension beyond the cognitive. 
What if we can bring this level of engagement into the digital design environment with all of its power of parametric 
manipulations?
This research project is designed to examine these questions using the DIY sensors and microprocessors technologies - 
adding their sensory data capability (pressure, flexion, weight, etc.) into the digital environment, thus creating a hybrid 
physical-digital modeling technique. The goal is to achieve workability that approximates haptic methods and associated 
inherent material understanding, on which architectural practice is founded.
By focusing on modeling, the research specifically targets architectural design process, the early stages of design analysis 
and investigation, seeking maximum impact affecting the way we make/ think about architecture. 
The project is motivated by writings of Juhani Pallasmaa and Classical Sculpture, specifically contrapposto, in identifying the 
act of modeling/ sculpting/ designing as one requiring the complex metric of physical systems necessary to examining 
questions spatially.
This research is also influenced by my 20+ years of architectural practice, one congruous with the shift in architecture from 
analogue (physical drafting and modeling) to digital; sensitizing me to what has been lost and gained in this shift.
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between contrapposto and architecture design process
This research project positions itself between two compelling methodologies: 
                        contrapposto in sculpture  +  design process in architecture 
Contrapposto serves as this research project’s muse and inspiration, while architectural design process serves as the 
project’s site or area of intervention. The technique of contrapposto in Classical Sculpture, is one in which the figure is 
deliberately placed in an off-balance position. This wildly radical act represents a paradigm shift in sculptural practice and, 
no doubt, in the society witnessing this transformational understanding of figure and space. Inspiration for this research 
project is found as the technique of contrapposto, requiring multiple axial rotations at various scales within the figure in 
pursuit of balance relative to material weight and gravity – made possible an astounding degree of formal complexity and 
an intimacy between form and space in which: space, the negative partner of form, is calibrated in the reactions recorded in 
the figure. [image 1] 

Architectural design process, defined here as analysis through making, (drawings, models, etc.) – is uniquely a tactile and 
spatial form of analysis, thereby equating: thought with action, ideas with spatial objects, and learning with sensory-
integrative experience. Architectural design process, that pre-schematic primordial-muck from which critical architectural 
projects evolve – is the targeted site of this research i.e. where this research seeks to intervene, thus seeking maximum 
impact affecting the way we make/ think about architecture. With contrapposto as its muse, this research proposes that a 
significant factor in our ability to think critically through architectural design process, i.e. through making objects – is that t
hese objects be actively engaged with the physics of our lived spatial context (gravity, weight, displacement, etc.), and in 
this way subjected to forces acting on and through the object. [image 2] 
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The connection between the modeling process of Gaudí and Otto and the technique of contrapposto (the act of initiating a 
figure in an off-balance relationship with gravity) is found in that all three strategies shape the figure/ form by subjecting it to 
a context of (extreme) stresses:
            In contrapposto this forces the parts of the figure into multidimensional orientation, achieving a true 
           figure-in-the-round object – thus achieving/ articulating spatial and formal complexity. 
           In Gaudí’s models, such as the model for ‘La Sagrada Família’ we see “a new method of structural 
           calculation based on models ... with ropes” weighted to form “catenaric arches ...the lines of tension 
           formed“ became the iconic form of the church (Lorenzi and Francaviglia, 2010).
           Frei Otto is described as “the pioneer draftsman of a vision of space as a set of (physical) relationships“ 
           in which space is a causal context of forces which, when harnessed through materials, generates form. 
           (Vrachliotis, 2016)

why we practice architecture
Extrapolate the notion that architecture or sculpture i.e. art examines and articulates spatial complexity through form-
making, and we arrive at the notion that the purpose of art (and architecture) is to exam the world: 

            “If the world were clear, art would not exist.”  (Camus, 1942) 

All art, including architecture, functions as hypothesis: proposals for interpreting the world. As end products, (painting, 
sculpture, music, writing, photography, film, etc.) art embody universal principles (time, space, nature, God, death, myth, 
etc.) precisely because it examines them. In this way art (and architecture) is able to resonate broadly irrespective of culture 
or time period and is therefore, while a product of its age, timelessly relevant. Such works intuitively resonate and carry 
meaning beyond its immediate condition of history, time, society, or science can be defined as critical works: the Mona Lisa, 
Beethoven’s Fifth, Frank Lloyd Wright’s Falling Water, etc.

hybrid digital-physical processes status quo
Locating this research in contemporary hybrid digital-physical research and practice reveals four main trends or categories: 
           Parametric modeling, whereby digital 3D models are directly shaped by parametrically linking or 
           imputing external physical data such as sun-path and circulation patterns, etc.
           Digital fabrication or Prototyping, whereby a digital 3D model is realized/ translated as a physical form 
           through a series of softwares compatible to be digitally: 3D printed, laser cut, or multi-axial routed.
           Robotics or automated objects, whereby physical architectural components are linked and respond in 
           real-time to data collection, for example: adjusting light levels or room temperature based on room 
           occupancy data.
           Virtual Reality, referring to digitally simulated environments experienced via an immersive interface 
           using virtual-reality-goggles and/or gloves, including software allowing architects to alter a design as 
           informed by their virtual experience of it.
These practices have been integrating at various stages of architectural projects as corresponds to the level of detail required 
by each design phase, for example: Virtual Reality technology is typically best suited in the Schematic or Design Development 
stage where architectural design is refined and Prototyping is generally more suitable to the Construction Document stage 
where focus is on detailing and buildability. [image 4]
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What if there were a way to design 
with models in the computer simil-
ar to the way that we design with 
them in physical space? 

As architects we are problem sol-
vers through the making of objects; 
a highly physical design process 
similar to sculpting methodology, 
engaging a rich field of encounters 
and information seen and unseen 
– sensed; a process of understan-
ding-through-doing that is capable 
of reaching complex levels of com-
prehension beyond the cognitive. 

What if we can bring this level of 
engagement into the digital design 
environment with all of its power of 
parametric manipulations?

This research project is designed to 
examine these questions: first, how 
to bring aspects of physical mode-
ling into the digital design environ-
ment. Second, examining what this 
brings to the design process, to 

architecture and theory.
 
This research uses the relatively 
new technologies of DIY sensors 
and micro-processors, adding their 
sensory data capability (pressure, 
flexion, weight, etc.) into the 3D 
environment, thus creating a hybrid 
physical-digital modeling tech-
nique. The goal is to achieve wor-
kability that approximates haptic 
methods and associated inherent 
material understanding, on which 
architectural practice is founded.

By focusing on modeling, the 
research specifically targets archi-
tectural design process, the early 
stages of design analysis and inve-
stigation, seeking maximum impact 
affecting the way we make/ think 
about architecture. 

The project is motivated by writ-
ings of Juhani Pallasmaa and works 
of Classical Sculpture in identifying 

the act of modeling/ sculpting/ 
designing as one requiring the 
complex metric of physical systems 
necessary to examining questions 
spatially:
ē In the writings of Juhani Pallas-
maa, specifically identifying the 
problematic that contemporary 
architectural design practice is 
dominated by a visual-based/ ima-
ge-oriented methodology.
ē Classical Sculpture, specifically 
contrapposto, which deliberately 
initiates the figure in an off-balance 
pose, thus necessitates design as 
direct mitigation of physical pro-
perties. 

Lastly, this research is influenced 
by my 20+ years of architectural 
practice, one congruous with the 
shift in architecture from analogue 
(physical drafting and modeling) to 
digital; sensitizing me to what has 
been lost and gained in this shift.
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