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NINE WORDS | NINE COLUMNS
A joint workshop of master students in Studio 2B from Arkitektskolen Aarhus, 
Denmark, and students from the Harbin Institute of Technology in Harbin, China.
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NINE WORDS | NINE COLUMNS

Design Pipelines as Aesthetic 
Articulators

A joint workshop of master students in Studio 2B 
from Arkitektskolen Aarhus and students from 
the Harbin Institute of Technology in Harbin, 
China employed nine ‘action words’ to instigate 
team-based investigations into the effects of 
computational and mechanical processes on 
an aesthetic. Each team’s word was translated 
first into a double-curved computational 
surface, next a ruled computational surface, 
then physically shaped with the 6-Axis robot to 
create molds for plywood veneer. The resulting 
columns ‘wear’ every aspect of this design 
pipeline process.
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THE BRIEF
One-to-one production affords the luxurious 
opportunity to experiment and test every aspect 
of the ’design pipeline,’ from concept through 
to visualization and finally physical assembly. 
With the added parameters of materiality, 
gravity, and mechanical fixing and assembling 
provided by 1:1 production, a complete and 
holistic testing of ideas can occur in such a 
way as to provide insight not only into further 
investigations, but into an understanding of 
every nuance within the ‘design pipeline.’ While 
tests such as these may (at first) be viewed as 
divergent from a main body of research, they are 
(in fact) quick and powerful insights that will 
further influence and inspire studio processes. 
And so, we used this focused time during the 
joint workshop to test every aspect of the 
‘design pipeline’ so we might better understand 
this holistic process. We begin by designing 
computationally, taking inspiration from simple 
terms to create a graphical language. Next we 
translate that graphical language into a series 
of molds for the vacuum-forming of a brand-
new type of wood veneer, and this requires 
experimentation with the veneer process. 
Finally, we vacuum form the veneer, sand, 
assemble, and display nine columns – each 
representing our understandings of the entire 
‘design pipeline.’ 
In this Workshop, each team:

Used the most (seemingly) simple of 
architectural elements, the column, as a ‘testing 
bed’ for the ‘design pipeline’ process. 

Used their column to physically visualize a 
transformative word – an action verb that 
describes a change-in-state. 

Took inspiration from their word aAnd 
definition, translating text into geometry via 3D 
modeling. 

Evolved their design from (potentially) doubly-
curved surfaces to ruled surfaces; the geometry 
needed for hotwire cutting. Each team took into 
account the size of the veneer and the different 

methods available to create purposeful seams 
between pieces of veneer. 

Used the 6-axis robots (both large and small) to 
cut molds via hotwire cutting.

Cut their molds and immediately move into 
the process of gluing, laminating, and vacuum 
forming their molds. 

Cut, sand, and finish the molded columns, being 
ready to exhibit the work on Friday 11 November 
after lunch. 

This (like all emergent and forward-thinking 
architecture) is an experiment. We worked 
with new processes, new materials, and new 
methods. Failures were expected and celebrated 
as this is how we learn…so long as we learn and 
adapt. The key to success in this workshop was 
the ability to test, evaluate, and adapt to the 
results of experimentation in process. 

THE MATERIALS
3D veneer for cross laminating three-
dimensional shapes with two types of sheets: 
Core (for the interior) and finish (for the 
outermost layer of the veneer). The size of each 
sheet is 900 x 600 mm.
EPS foam for production of the molds for 
laminating.

THE TECHNIQUES
Hotwire cutting on 6 axis robot.
Vacuum forming.
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THE PHYSICAL BOUNDARIES 

Boundary for one column One sheet of 3D Veneer
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THE DESIGN  

The columns are designed as freeform 
polysurface shapes within Rhinoceros 3D.
Each column’s aesthetic is driven by the group’s 
interpretation of a specific action word, taken 
from the list below. This word serves as driver, 
logic and method of articulation at every step of 
the design process. 

WHIP
 - to move or go quickly and suddenly; dart; 
whisk:

TORQUE
 - torsion or rotation; the moment of a force or 
system of forces tending to causerotation.

SLIP 
- to move, flow, pass, or go smoothly or easily; 
glide; slide.

SCREED
 - to tear, rip, or shred, as cloth.

ASSAIL
 - to attack vigorously or violently; assault.

ZIP
 – to convey with speed and energy.

RELAX
 - to become less strict or severe; grow milder.

MORPH
 – to transform or be transformed completely in 
appearance or character.

SHIMMER
 - to appear to quiver or vibrate in faint light.
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OPTIMIZATION OF DESIGN FOR ROBOTIC 
FABRICATION 

The freeform shapes are optimised for hotwire 
cutting through a transformation into blocks of 
ruled surfaces. 
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ROBOTIC FABRICATON - HOTWIRE CUTTING

Each foam block is hotwire cut individually on 
a 6-axis robot.
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CROSS-LAMINATION OF VENEER

The individual blocks are joint together into 
one continous mold and placed in the vacuum 
press.
Glue is applied to each single layer af the 3D 
veneer and the veneer is placed on top of the 
mold inside inside of the vacuum press.
Each team will need to determine how best to 
laminate both the core and cover veneers into 
a singular, monocoque column. This includes 
understanding and working with the directions 
of the veneer grain AND potential joints 
between finish veneers. 
Gluing time is approx. 6 hours.
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FINISHING

The glued column is removed from the vacuum 
press and cleaned, finihed and sanded in the 
wood workshop.
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Robotic Fabricaton - Hotwire cutting
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Cross-lamination of Veneer
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Vacuum Forming
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Finishing
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SHIMMER

Tom Kwitkovsky 
Rikke Thyregod Langkjaer 
Jingiing Li

To appear to quiver or vibrate in faint light.

A vibrating change or movement with filtered 
light and shadow.
An experiment testing how the materiality 
affects the word shimmer. By layering the 
veneer and cutting holes a gradient light will 
appear by the transparent effect from the 
veneer. When the sun hits the columun the 
layering and gradient will be present in one 
single moment. We tried to push the material 
to its limit and experiment with the structural 
possibilities within the perception of the word 
shimmer.
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ASSAIL

Alexandria Chan 
Mengfan Chen 
Marius Makos

To attack vigoroust or violently; assault

The mold geometry was a series of sharp angles 
and narrowing faces that met at sharp and short 
edges. It was forced into a material naturally 
inclined towards subtle and gradual curves.
The resulting cast and mold displays the 
collision of both the planned and unexpected 
disruption of material.

 



 29 



 30



 31 



 32

TORQUE

Josefina Levy 
Grant Davis 
Jizhe Zhang

Torsion or rotation; the moment of a force or 
system of forces tending to cause rotation.

Torque, when applied to fixed elements, will 
produce deformation before destruction. 
We studied Gaudi’s twisting columns which 
transforms one geometry to another through a 
series of rotations.
This principle became the basis of how we 
expressed torque, the non-linear force creating 
deformation on a traditional column.
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SCREED

Aliis Mehide 
Chen Luo 
Morten Bilde Hougérd

Screed - To Streech, to fit, tear or rip as cloth

Screed takes its shape from the moment just 
before the tearing of cloths takes place.To 
achieve the motion of tearing one needs to get 
from the point of stretching, to pulling. We have 
translated screed into geometry understanding 
it as a gradient of events, which relate to the 
wearing of cloths. Cloths will shape the body, 
but always having curves and folds regarding 
the size of the
individual. Only the top point will be near 
perfect, which makes it a gradient from folding 
to smooth.
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MORPH

Emil Rasborg 
Povl Sonne—Frederiksen 
Alexandre Vezina

to change gradually and completely from one 
thing into another thing usually in a way that is 
surprising or that seems magical:

Morphing is a natural occurence; like the 
caterpillar growing wings or the tadpole growing 
legs. In that sense, one semi-circular profile 
covers the column from top to bottom and 
a bulge exacting surface tension evoke the 
morphing in progress.
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ZIP

ShouhuiZhao 
Nadav Avital 
Nils Fröhling

Accelerating from a heave base.

Four arches rising up, loosing energy while 
dissolving into a perfect circle and twisting up 
from there towards an open end.
The design is based on the visualitation of 
energy through twisted curves, which are a 
remembrance to the fluted coloumns. The 
change between the fluted profile and the circle 
again, changes the design from a static to a 
dynamic situation.
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WHIP

Imke Schubert 
Julian Falko 
Johann Xi Zuo

Sometimes your writing’s a soft tangle of 
subtleties undercutting one another, blurring 
the paths and you arrive at a washed out bridge 
or rockslide.
Leave it. Don’t try to end what’s finished.The 
well aimed phrase is a whip, your poem a horse,
stamping and snorting and straining at the bit.
He wants to win as much as you do, and the whip 
will serve better than a web of fine thoughts.
Just make sure you know when you’ve won.
Michael Donaghy, “The Whip,” in Collected Poems 2014 ed. Michael 

Donaghy (London: Pan Macmillan, 2014).
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SLIP

Wenxuan Cheng 
Elin Daun 
Liam Marosy-Weide

Slip — To move, flow, pass, or go smoothly or 
easily; 

An architectural slip is evident in the passing 
of two forms which in their static state imply 
motion. Our interpretation of slip examines 
the vertical organic flow of form with mirrored 
positive and negtive elements to create depth 
and highlight movement in an otherwise 
static shape. A slip is inherently graceful 
and frictionless, it is movement unimpeded, 
seamless and without warning.
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RELAX

Krystal Jana Rawnson 
Quixu Tong 
Jonas Urbasik

To become less strict or severe; grow milder

Relaxation is applied in a gradual transition 
moving up the column. This journey begins 
with a rectilinear form, then morphing into a 
curvaceous series of bulges. Comically titled 
‘Bobjancé’ this piece expresses a captivating 
beauty and alluring aura. lt’s form shows the 
challenging juxtaposition between stress and 
recline. It is evident that the form of the column 
pushes the limits of this fabrication technique.
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Final Reception
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THE WORKSHOP TEAM
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