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“Managers are not confronted with problems that are inde-
pendent of each other, but with dynamic situations that consist of
complex systems of changing problems that interact with each other. |
call such situations messes...

Managers do not solve problems, they manage messes.”

Russel Ackoff, operations theorist
Book: Thinking in Systems”, Donella Meadows
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URBAN CHANGE



local disruption during construction

improved safety for the city

it can relaunch city
as tourist destination

temporary crowding

infrastructure is not needed
after the event

development of sustainable transport net-
(works (railways, tramways, terminals

huge stadiums - at odds with residents’
needs

energy intensive and heavy pollution ex-
pected to be eliminated

URBAN CHANGE



Urban Development for the Rio Olympics
Source: The Wall Street Journal
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Rio’s Olympic Venues, 6 months on
Source: The Guardian



sucess is measured by media
audience engagement

power to engage people wordldwide

organizers promote it
as a party

doping scandals

focus on refugee crisis: 2016 Rio
Olympics had a refugee team

telecommunication revolution has greatly
contributed to the economic value of the
Olympics

locals
feel misused

media favors athletes from host nations
by amount of tv time

SOCIAL
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Il. ANALYSIS AND URBAN STRATEGY
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I1l. KEY WORKSHOP

Exploring a design
methodology involving Computational Design






Architectural Cross-section - conceptual












“motion implies movement and action,
animation implies the evolution
of a form and its shaping forces”

Greg Lynn, Animate Form






Structural Optimization



Macro/Mezo/Micro



5 meters 45 meters

Sectii]r{s 54,3 Section2 Section 1

Longitudinal Section Studies



Section 1

Spatial Optimization Studies



Section 2

Spatial Optimization Studies



Section 4

Spatial Optimization Studies









IV. MATERIAL RESEARCH. MANUFACTURING



1. What is the input? 2. What is the result? 3. What is the computational 4. What is the robotic process
technique? explored?

A series of architectural A differentiated volume, constantly By applying a structural analysis, a Stacking of circular wood and
cross-sections based on dynamic in design. system of optimized beams is preparing the milling toolpaths
users activities. created. to prototype a fragment of a

double-curved geometry.



' -

Stacked wood prepared Robotic Arm Milled wood Wood powder

for milling The Material components of Circular Milling



Prototype - Stacking an
Source: cs.roboticbuildi



https://docs.google.com/file/d/12V50oq5aPPhZnqUpwgSADO6Hm1Bemd8J/preview
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Liquefied Mycelium is injected onto the 3d printed formwork
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Mycellium growth test. Mycellium is attracted to fibrous and porous structures.



Mycellium growth test. Smooth surfaces would prevent mycellium to grow vs porous
surface encouraging growth.



Mycellium grows and degrades the entire structure adopting an overall geometry.









Bio-Cyber-Physical Planetoid, Robotic Building Lab, TU Delft



V. PROPOSED INTERVENTION



site



~o waterfront

dense urban fabric



I.ROAD RACING

I.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
showers+changing rooms
workshop spacel
workshop space2
workshop space3

coaches/colleagues
drinks area
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Programmatic Spatial Requirements






Help Staff

Coaches
Podium
Media
Public sitting area Showers
rese PRO RACES 4 s
rack Start
BMX CYCLING
Racing Area
ng Track Finish
Technical equipment Attending public
AMATEUR RACING Protection area
Technical equipment
Racing area CYCLING FANS Workshont
Attending public Workshop2
DRINKS AREA Workshepa
Attending public Public area 2

Rules of Proximity
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https://docs.google.com/file/d/1N11u12bCr2tiYmiKcWvkeS1UHC1ati0H/preview

Attending public )
Amateur racing

area




coaches

technical equipment

changing rooms

drinks area

cycling fans

functional distribution
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Voronoi rationalization of the Functional Diagram



spatial distribution
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BICYCLE PARKING

Dimensions of bicycles —+ (D)-(). Note allowances for
baskets and children’s seats. Include space for special types
recumbent bikes up to 2.35m long; tandems up to 2.60m.
bicycle trailers (with shaft) approx. 1.60m long, 1.00m wide.
bikes adapted for disabled people and for delivering Goods.

Offer comfortable parking — (3) wherever possible
narrow parking can cause injury, soiling and damage during
locking/loading. Double rows with overlapping front wheels
can save space

Cycle stands must give steady support, even when loading
the bike. Locking should be possible using only one 'U’ lock
securing the front wheel and the frame to the stand at the
same time. Tubular stands are therefore suitable —+ (@
Provide an intermediate bar for children's bikes. Stands should
be 1.20m apar with access lanes 1.50-1.80m wide -+ (7
Cycle stands which do not provide sensible locking
opportunities only suitable for internal use in areas of
restricted

General installation design should be clear and user
friendly: close to the destination, easy to find and
approach. For long-term parking, consider roofing and
lighting — p. 219. Supervision is advisable at railway
stations, sports grounds. shopping centres etc

(1) Guide valuss for capacity of cycte parking

FHE

(12) Front whee! overtapping with central sccess

~

150
3
(3) Titted racks (3) with trame hotder

BICYCLE PARKING AND CYCLE PATHS

Basic space requirements for cyclists are made up of the
bicycle width (0.60m) and the height allowed for the rider

+ (8 plus the necessary room for manoeuvre under various
conditions. Although the minimum width of a single-lane
cycle path is 1.00m, it is preferable to increase this to
1.40-1.60 m, particularly where riders could be travelling
ot higher speeds. Where traffic is two way, an ideal width
of 1.60-2.00m allows oncoming cyclists to pass each other
safoly as well as making it easy (0 ove

ke slower riders

Normal crons-section for

€ cycle path width N

(77) Graws strips are necossary  (33) Cycle lanes avoiding drains
7 with two-way trattic N2 and similar obstactes

(i3) Waather protection roof 73) Double racks with curved
N curved root Y oot

() Tubutar tramed cycte shed  (16) Cycle sheds
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Quickly returning to the  Quickly returning to the Crossconnectionwithele-
ground by the waterfront ground, urban side vation change
Sudden change of flow

Cross from a side to the
other of the site, from
space to space

e
Around aspace but direct- Path under a space with Connecting separate Stream division
ed to another one possible access inside levels and not parallel

entrances

Program-specific flows



attending public

showers+changing rooms

technical equipment

help staff

BMX track
sitting area

amateur racing

drinks area

podium

coaches/colleagues
press

pro races

workshop spacel
workshop space2
workshop space3

cycling fans

Functional distribution on site



“The ground is no more. There are too many needs to be realized on only one
plane. The idea of a datum level, the absolute of the horizontal, has been
abandoned.” (Koolhaas 2000)
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“...the primary perception of structure has always been that it should be vertical. A reconceptualization of ground and
verticality in light of complex vectors and movements might not change the expediency and need for level floors, but it
would open up possibilities for structure and support that take into account orientations other than the simply vertical”

Greg Lynn, Animate form
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V1. CONCLUSION



Research question

Material science (bio-polymers) Robotic production Computational design Functional analysis. Site. Architectural program.

architectural constraints

material constraints | toolpath design practical parameters Jphilosophical parameters

material choice material engineering tracking resources

testing computational technique historical precedents sustainability program
(choose a programmability
known recipy?) of production
or matena innovation setup
(push limits)
urban mapping  reuse/recycle

manufacturablhty mix and test mapping 3d model prototypes  performance stylistic position

optimisation architectural scenario analysis
structural redundancy
!

spraying a water by design creating the bio-polymer test at different by design
proof coating printing filament/composite nozzle temperatures

Divide and Conquer Graduation Plan










project acquires new life
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T
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»
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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

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



Preliminary Design Section
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Expressive of Urban Multisensorial
Experiences

Localized/optimal transition gradient Materially Efficient

Patterns of Materiality and Formal Language



During Games

End of Games
recycled 30.25%

Post-Games




Bike is ready for Paris!

Thank you!



