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Introduction Methods

The present experiment overall aims: Our teaching integrates a few elementary theoretical principles. As a first step, we sketch the historical background in which parametric modeling
- at having students discovering and exploring design issues from appeared and was developed. We highlight the concept of parametric (which existed long before the arrival of the computer).

the first stage of virtual (parametric) and physical model elaboration 1. Discover and analyse training of parametric rules based modelling structure as a network of relationship (model as an algorithm, implementation, data
including fabrication possibilities, ) tttuiens? i iati ).and versatility possibilities by introducing fundamentallnoti topol

- producing a functional large-scale prototype, al.lzyigec:gnsi §Zcesmnlng— ee form generative processes (associative geometry) and versatility possibilities by introducing fundamental notions as topology
- exploring and practice space and tectonics matters. 3. Define, manage and integrate heterogeneous (geometrical, physical, uses,) parameters in the design process ,

4. Discover a way of reasonning, based on 'constraint solving' vs geometry solving and apply resolving tasks with Kangaroo®,
5. Explore new shape behaviour: kinetic architecture,
6. Learning and experiment versatility by discrete surfaces modelling and pattern studies
with the aim of perception of space variation and fabrication possibilities,
7. Real scale prototyping clements for real perception of the model, assembly checking and material fabrication possibilities,

To perform this aim, we focus on new curriculum skills :
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2. being able to develop a hybridization of the fields of architectural « implementation of new data generated by the material issues.

design and computer science (Couwenberg). 9. Improving the logic solidity of the parametric model regarding the material issues and constraints (self-weight, resistance, plasticity/rigidity, ...).
3. using parametric design tools as a specific way of thinking that can The latter steps are iterated until the fabrication is reliable...

extend design possibilities (such as versatility, complexity integration and
manufacturing) to support the practice of architectural design.
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synoptic schedule: relationship of workflow steps including ressources, learning activities, creative activities, partial outcomes
(iterating modeling+prototyping feedback steps) and goals.

Results -

We present the results of the 2018 learning-by-doing workshop experience
(Conception Numérique et Approche Matérielle).

The workshop statement has determined basic rules :

- using the principle of origami* as dynamic behaviour of the 'architectural skin',

- choosing the more efficient pattern in relation to the motion,

- be careful to create and manage specific tectonics ,

- managing the CNC milling technique,

- targeting the limitation of mecanism complexity by the use of basic hardware parts,

- in every work phase, document the observations about thinking and making
regarding to the tasks decribed in the synoptics schedule (used time for digital /
non-digital tasks, what kind of difficulties about the switching from physical to digital, ...)

The specific topics in this year experience are, in parallel:

- the design and the building of a prototype of kinetic and adaptive architectural
skin (comfort and ambiance oriented device for light self regulation and space
modification),

- the experiment and the refinement of a design frame based on the method using
the 'synoptic schedule' as a guide line along the whole approach.

The material results obtained consist in the realization of a prototype structured
in two main interdependent parts:

1. a variable geometry pattern: foldable/unfoldable origami which ensures
the variation of light and space (ambience),

2. a global kinematic principle, which distributes the geometrical variation of
the pattern to the whole network (principle of interdependence):
pantographs whose displacement of certain points of articulation is
matched to the mobilization points of the origami pattern.

The assembly of the folded / unfolded pattern network (origami) and the IR
mobilizing network (pantographs) constitutes a dialectic active / passive
system where the cinematic principle causes the folding of all origamis.

Operation is partially achieved:

- the variation is in agreement with the initial objectives: modification of
atmosphere and management of the quantity of light,

- the drive mechanism of the pantographs does not work entirely because the
balance between the self weight of the patterns (wood origami) and the
mechanism (pantographs) is not optimized.
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becoming inherent to the design requirements for production of architecture.
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