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develop the computational design tools
for a dynamic and continuous space

explore robotic practices to support GOAL
material up-cycling

create the architectural space for a
new paradigm in sports participation
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‘Without gravity a dome would be flat.
Where would be the excitement in designing a flat structure?

No gravity, no fun!’

Laurent Ney and Sigrid Adriaenssens, Shell Structures for Architecture



. CONTEXT

Il. ANALYSIS AND URBAN STRATEGY

lll. POSITION - ARCHITECTURAL STRATEGY
IV. MATERIALIZATION

V. STRUCTURAL STABILITY

VI. REFLECTION



. CONTEXT

Il. ANALYSIS AND URBAN STRATEGY

lll. POSITION - ARCHITECTURAL STRATEGY
IV. MATERIALIZATION

V. STRUCTURAL STABILITY

VI. REFLECTION






temporary

\-‘ »
\‘}\\ \\“\ l\:\ 0
J \\ '. '. o J) -'\'\\

? : 'g‘
l! </ ‘é v ..{‘.\
oy I! w \ \\& l l'§\\§. R

\\" .\ .‘ - oy A



AM'd e

T,

] TSI
i SSSAEE

“ '
<%
T W
'_\T-N AT Sy e
e Y 0 P e ]

mu.---i---!-—--i-
= 1 - -‘

BLACKTEr o3
hat "R Y

Rio’s Olympic Venues, 6 months on
Source: The Guardian




82 5.3% 677: 19:56% s
21 ]

L]
T Alpe duZwift 454 v 30DAYPR 8855

1 Sector Stats .‘
4 n 10 N 222 33585 . 7 -
] 20 110.. 215.. ¢ \ :
= @5 ﬁ
\ N 12730738 ~ "
V A= " 0:58 4 AR
T 19 o.12mi PR 101 8
4 : 18 O.18mi PR 142 - ‘ y
4 - 16 OA3m PR 1:09 .

15 043w PR 4as
£ / 14 O.24mi PR 2

p 13 0.48m PR 5:09 3 £ % el

12 0.20m PR 3:47




00:40:42 28.8 km 2.2km 00:03:05

1134 . 0.9%  -2.0%

MORE VIDEOS

P o 56:57/1:1853

VIRTUAL TOUR OF FLANDERS
LIVESTREAM - LOCKDOWN
EDITION







Il. ANALYSIS AND URBAN STRATEGY



GRAND PARIS
ZONE
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UBAN NETWORK






Vous allez changer d'avis'
ur les agences immobidres..
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http://www.youtube.com/watch?v=mxcB2HU9DiY
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http://www.youtube.com/watch?v=9961Lc4Vdds
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lll. POSITION - ARCHITECTURAL STRATEGY



ARCHITECTURAL
EXPRESSION
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Architectural Cross-section - conceptual
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Friedrick Kiesler - Endless House



robotic manufacturing

computation WORKSHOP

optimization






Structural Optimization



engaging

Zaha Hadid - Pierres Vives
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Claude Parent - The oblique function - tilting the ground -
challenging verticallity - the wall becomes experienciable
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gallery

shop

reception
auditorium

coffee bar

SECOND FLOOR
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dynamic ground
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Expressive of Urban Multisensorial
Experiences

Localized/optimal transition gradient Materially Efficient

Patterns of Materiality and Formal Language



DATA DRIVEN APPROACH




I.ROAD RACING

I1.BMX CYCLING

IILTECHNICAL SPACES

IV.AMATEUR CYCLISTS

V.PUBLIC

TIME

pro races
podium

road racing
attending public

help staff
press
cycling fans

BMX track

sitting area

showers+changing rooms
technical equipment

racing area
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workshop space3
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COMPUTATIONAL TOOLS




point cloud generating 2d voronoi 3d voronoi with surfaces and lines unique cell
edges as lines as edges



PARAMETERS
FAMILY EVOLUTION

surface per user

number of users. floors height

total surface

visual porosity

40
100
15

105

30

4

city proximity spots

stress level

function activity

height of function

(SRS




vl_racing to leisure gradient

v2_river suspension

v3_racing nuclea polarization

v4_racing nuclea polarization

v5_radiant stacked intensities
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MATERIALIZATION
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example

Voronoi cells -

generation
of structures

generation of

extortion

orthogonality

set of 100
random

points

of living unit

Voronoi

cells















ARCHITECTURAL PROPOSAL
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CYCLING VENUE
- MASTERPLAN




function activity

height of function




DESIGN FRAGMENT
STUDY

surface per user

coaches/colleagues 2
cooling area closed 0.5
triathlon 1

ultracycling 3.5
networking local teams 1
team/racing strategies 1

analysis slope gradient
20
200
30

30

structural afalysis

15
105
7
£l

voronoi support structure

TIME

8101214 1618202224

SURFACE AREA IN m2

city proximity spots

stress level

function activity

height of function

Not relevant
Waterfront
Waterfront
Waterfront

Rue de Solferino
Rue de Solferino

coaches/colleaguep

cooling area closed|
triathlon
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networking local te;
team/racing strate,
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FUNCTIONAL
DISTRIBUTION

256%:

TIME 81012141618202224 SURFACE AREA IN m2

showers
showers

cyclists
. ‘\\

cycling events

atttending
public

Waterfront

triathlon

225



SPATIAL NETWORK

surface per user

triathlon 1

analysis slope gradient

voronoi support structure

TIME

8101214 1618202224

restroom

a

SURFACE AREA IN m2

terrace

public

showers

showers / cyg!ﬁ\% roximity spots

function activity

height of function

Waterfront

triathlon

225




FLOORPLAN
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CIRCULATION




81012141618202224 SURFACE AREA IN m2




SURFACE AREA IN m2

8101214 1618202224

TIME

ELEVATION S-E




TIME 81012141618202224 SURFACE AREA IN m2

Waterfront
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CLIMATE



Average rainfall days in July Paris, France

Rainfall days - Paris, France

==*= Rainfall days
16
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average rainfall days in July: 14.8 days



Temperature Bands on July 15

100% night day night 0%
80% 20%
60% 40%
40% 60%
20% 80%

0 0,
0% 12AM 3AM 6AM OSAM 12PM 3PM ©6PM 9PM 12AM 100%
rigid [[ireezing] very cola][ cold |['cool |[ESMASHEBIEI varm ][ ot [lsweitering
15°F 32°F 45°F 55°F 65°F 75°F 85°F 95

The percentage of time spent in various temperature bands. Civil twilight and night are indicated by
shaded overlays.



LOCAL
THERMAL COMFORT
REQUIREMENTS

beam

coaches/colleagues 2
cooling area closed 0.5
triathlon 1
ultracycling 3.
networking local teams
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VENTILATION
CHILLED WATER
SYSTEM

beam
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SURFACE AREA IN m2
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ENERGY
PRODUCTION
integrated sollar cells

21°C

5

triathlon 1
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10.00m2 solar cells = 350MWh
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surface per user
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RRXimity spots

Waterfront

analysis slope gradient

. unction activity
structural analysis
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surface per user

triathiog . Waterfront
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wood is collected from local
commercial and manufacturing
industries

wooden beams milled in industrial
depot settinge East of Paris
Vaire sur Marne

milled pieces and construction
components shipped via Marne/Seine
river to site

scaffolding for extending the reach of the
robotic arms

on-site assembly with use of robotic arms

LOGISTICS



ASSEMBLY







TIME 81012141618202224 SURFACE AREA IN m2

FRAGMENT
PANELIZATION



ial Structure Node




SURFACE ARES

1.Double glazing
2. Wooden panels

surface per user
Wé&eﬁront
analysis slope gradient

structural analysis tiathian
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TIME 8101214 1618202224 SURFACE AREA IN m2

RIZONTAL SECTION

scale 1:10







INTERIOR DESIGN













IV. MATERIALIZATION



robotic manufacturing

computation WORKSHOP

optimization
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Amsterdam Velodrome



Stacked wood prepared Robotic Arm Milled wood Wood powder

for milling The Material components of Circular Milling





http://www.youtube.com/watch?v=XOwM8Je-_Bk

project acquires new life

A
mapping and sorting

\

circular wood

vegetation is brought on site

T

destroys itself and becomes compost

milled wood

»
| 2
wood powder from milling preserved
3d print infused P . additive RP
with liquid mycelium off-site - e

o subtractive RP

Circularity scheme
3d printing of Olympics furniture
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project acquires new life

A

mapping and sorting

circular wood

vegetation is brought on site

.

milled wood

destroys itselN\nd becomes compost

' wood powder from milling preserved
nfused Y\ ' E
ftth liquid mycelium off-site /

additive RP

i subtractive RP

3d printing of Olympics furniture



————

/ project acquires new life

4 GAMES BEGIN
mapping and sorting

circular wood \

Olympic park becomes green park

.

furniture is repurposed to host vegetation
»
GAMES END

milled wood

¢'?f"'.

wood powder from milling preserved

3d print with porous qualities \ / - additive RP

I subtractive RP

3d printing of Olympics furniture



POST-OLYMPICS
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http://www.youtube.com/watch?v=ehDdu33NZhk




V. STRUCTURAL STABILITY






VI. REFLECTION
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