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STREET = 10 M

SIDE WALK =5 M
PUBLIC HIGHWAYS = 20M 30M 60M

BLOCKS = SQUARES OF 113.3 M BY SIDE
15 M

50M

BARCELONA

Cities as Barcelona were built based on general data sources. However the new design agenda requires to take into account the wider context
of organization, systems, people, time, and even legal and political contexts. The integration of sensing an d actuation technologies in the urban

settings will change the way people replay to the public spaces.
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The borders in the port defines the physical infrastructure required for the activities in the site
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In the port, the dock line is a designated zone exclusively for ships, cruisers and ferries.
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Roads determine and restric the pedestrian and vehicular accesibility to the site.
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STORAGE ZONES: /7. . s

.

The storage zone is occupied only containers, vehicles and trucks.




Could the borders in the port be configured by real time data generated by the city?



Concept

Inputs & Outputs
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responsive borders configurations

smart pavement

CONCEPT



starting point

T

T )

(coordinates)

d = velocity x time

deperl1ds on
the ship

INPUT: SHIP POSITION




} ____________ 1 ___organization of the information __
| | urban scenarios

.)» m2 occupied

weight (kg)
I
I

data for ehergy generation

o
site area - containers area = public space

INPUT: CONTAINERS / STORAGE WEIGHT



CONTAINERS” WEIGHT (kg) FORCE TO CONFIGURE THE SMART PAVEMENT

\L T [JJ.

Containers
weight is
the force
that push
the water to
the storage
system.

WATER
STORAGE
(m3)
POTENCIAL

Water Distribution

ENERGY

ENERGY GENERATION CONCEPT




Applied forces = Responsive forces

l T

15 CO.

1500 kg f=14700 f=1500 kg
9.80

f=36260 f=3700 kg
9.80

ENERGY GENERATION: COMPONENT BEHAVIOUT



Energy generator

10,0000 Watts/h  — — — — —

40,000 Watts/h fp — — — — — — — — — — —

20,000 Watts/h }p — — — — — — — — — —

Energy storage

10,000 Watts/h}p — — — — — — — —

2000 Watts/hft ——— — — —

ENERGY GENERATION SYSTEM



Intervention Process

Grid Development and Optimization
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GRID GENERATION PROCESS



Grid Generator 1
GRID GENERATION PROCESS Grid Color Analysis 2



Site Plan

Master Grid Development
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ACTIVITIES AND PROGRAM DISTRIBUTION Waterfront
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SPATIAL OPTIMIZATION LINES
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PORT GEOMETRIC ADAPTATIONS
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Plan Detail

Barcelona Port



Public Waterfront

Dynamic Space

GRID DETAILS
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Public Space Pixels 1
Waterfront Pixels 2

GRID BEHAVIORS DISTRIBUTION Circulation Pixels 3



SPATIAL USE FLUCTUATIONS

Sunday
a u-ccuiie

Timeline 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00 2:00
Wednesday
occupied by v
Timeline 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00 2:00
Friday

occupied by ve

Timeline 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00 2:00

Saturday

Timeline 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00 2:00



GRID BASIC REACTIONS / SUNDAY
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GRID BASIC REACTIONS / WEDNESDAY
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GRID BASIC REACTIONS / SATURDAY
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Grid Behavior Detail

Day Detail: Saturday



A-01

Waterfront

Functions:

Beach simulation

Spatial use enhancer

Scenarios and seating configurations
Multifunctional topography generation

A-02

Waterfront

Functions:

Spatial control
Random topography generation

B-01

Public Space

Functions:

Spatial control and subdivision
Multiple public pools generation
Semi-random and behavior

B-02

Public Space

Functions:

Spatial control and subdivision
Pedestrian and vehicular path definitions
Scenarios and seating configurations
Multifunctional topography generation

B-03

Public Space

Functions:

Spatial control and definition

Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

GRID BEHAVIOR DETAIL / SATURDAY
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Script B-03: Public Random Space



Time

06:00

@ Container (Empty)
Ship (x0)

Imput

Time

10:00

@ Container (Medium)
Ship (x2)

Imput

Time

14:00

@ Container (Full)
Ship (x2)

Imput

Time

18:00

@ Container (Full)
Ship (x1)

Imput

Time

22:00

@ Container (Medium)
Ship (x0)

Imput

Response
(Behaviors)

L A-01
Waterfront
k
A .
1" e B-01
& Public Space
' [ 3
i B-03
¥ 4 Public Space
Vi

Response
(Behaviors)

. .
i B-01
-

Public Space
' [ 3
* I B-03
1' Public Space
W
o

GRID BEHAVIOR DETAIL / SATURDAY

Response
(Behaviors)

[

Va

4

B-03
Public Space

Response
(Behaviors)

i
K

ks

A-01
Waterfront

B-02
Public Space

Response
(Behaviors)

L A-01
Waterfront
k
"4
Py A-02
Waterfront
i %
k y
B-02
A - Public Space
b
' [ 3
* i B-03
v 4 Public Space
Vi



Starting Point (Grid at 0)

\ When the grid is at 0 (resting mode, without any specific imput defining public space or
any other special behaviors) space will remain flat, providing a surface that facilitates
the overall traffic, specially the transit of containers to and from the storage area.

GRID BEHAVIOR DETAIL / SATURDAY



Time:

06:00

Imputs:

@ Container (Empty)
Container storage area

Water harvesting for energy
Ship (XO) generation

A-01
Public space
Beach

Response:

Waterfront
A-01

Public Space
B-01 / B-03

Events:

Beach simulation

Spatial use enhancer

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

Multiple public pools generation

GRID BASIC REACTIONS / SATURDAY / 06:00

B-01
Multiple public
pools configuration

Container storage area

Water harvesting for energy

generation

e

e W

e -

'l P g

B BT i

L " g
* : . o~ o I"'F

Vegetation
Shadows and
public space

B-03
Public markets
configuration

Heavy Circulation Il



Time:

06:00 b

o Bl R
Imputs: [ 3, % ! W ;
@ Container (Empty) . ,r! -- I lrl. |- _ | b Jep L': |

i =} At zero
e N | Logistics and circulation space
g Ship (x0) s » o 'ﬁﬂ B-01

Multiple public pools configuration

B-03

Public markets configuration

A-01

Public space - Beach

Container storage area
Water harvesting for energy

generation
Response:
Waterfront Vegetation
A-01 Shadows and public space
Public Space
B-01 / B-03
Events:

Beach simulation

Spatial use enhancer

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

Multiple public pools generation

GRID BASIC REACTIONS / SATURDAY / 06:00



Time:

06:00

Imputs:

@ Container (Empty)
Ship (x0)

B-01

Public Space

B-01

Waterfront

GRID BASIC REACTIONS / SATURDAY / 06:00

B-03

Public Space

Events:

Beach simulation

Spatial use enhancer

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

Multiple public pools generation



Time:

10:00

Imputs:

@ Container (Medium)
Container storage area

Water harvesting for energy
Ship (XZ) generation

B-01
Multiple public
pools configuration

Container storage area
Water harvesting for energy
generation

r 1

e
i

s e
- L -_._--"a- - -
AT R
s N I .
P S %’fl—* Vegetation
o gt S : . ; Shadows and

- . b e public space

B-03
Public markets
configuration

At zero
Logistics and
circulation space

Response:

Waterfront
At zero (Flat)

Public Space
B-01 / B-03

Events:

Storage and transit

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

Multiple public pools generation

GRID BASIC REACTIONS / SATURDAY / 10:00 Heavy Circulation Il



Time:

+0:00 M B
3 EmiiE W T ki
Imputs: | I i ! | m

) 1 ' |
(@) csmer v L -

o . | m
|| l r L 1 At zero
r w &8 F E I Logistics and circulation space

Ship (x2) 128 : o .01

Multiple public pools configuration

B-03

Public markets configuration

At zero
Logistics and circulation space

Container storage area
Water harvesting for energy

generation
Response:

P Vegetation
Waterfront Shadows and public space
At zero (Flat)

Public Space
B-01 / B-03
Events:

Storage and transit

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

Multiple public pools generation

GRID BASIC REACTIONS / SATURDAY / 10:00



Time:

10:00

Imputs:

@ Container (Medium)
Ship (x2)

B-01

Public Space

At zero (Flat)

Waterfront

GRID BASIC REACTIONS / SATURDAY / 10:00

B-03

Public Space

Events:

Storage and transit

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

Multiple public pools generation



Time:
B-03

14:00

Imputs: configuration =

_ e
Container (Full) o . _,./
ol - - : Y L e

Container storage area

Water harvesting for energy
Ship (XZ) generation

Container storage area
Water harvesting for energy
generation

-

e R e Vegetation
. . . b Shadows and
: public space

At zero
Logistics and
circulation space

Response:

Waterfront
At zero (Flat)

Public Space
B-03

Events:

Storage and transit

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

GRID BASIC REACTIONS / SATURDAY / 14:00 Heavy Circulation Il



Time:

14:00

Imputs:

@ Container (Full)
Ship (x2)

Container storage area
Water harvesting

At zero
Logistics and circulation space

B-02
Control limits
B-03

Public markets configuration

At zero
Logistics and circulation space

Container storage area
Water harvesting for energy

generation

. Vegetation
Response: Shagows and public space
Waterfront
At zero (Flat)
Public Space
B-03
Events:

Storage and transit

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations

GRID BASIC REACTIONS / SATURDAY / 14:00



Time:

14:00

Imputs:

@ Container (Full)
Ship (x2)

*h.;
\ »
‘1?1’&

A-02

Waterfront

At zero (Flat)

Waterfront

o
*

GRID BASIC REACTIONS / SATURDAY / 14:00

B-02

Public Space

o

Events:

Storage and transit

Scenarios and seating configurations
Multifunctional topography generation
Spatial control and subdivision
Pedestrian and vehicular path definitions
Random topography generation

Market space configurations



Time:

18:00

B-02
Scenarios and seating
Im puts: configurations j..—'-__':.'f:_‘_.
==
Container (Full) P /
o
Container storage area Pl i
Water harvesting for energy : -_:'_,._-_-___,-‘__':--'_:"_:.' -
Ship (x1) generation O st -
e Container storage area

Water harvesting for energy
generation

B

"ﬁf‘ o Vegetation
; Shadows and

public space

At zero
Logistics and
circulation space

A-01
Public space
Beach

Response:

Waterfront
At zero (Flat) / A-01

Public Space
B-02

Events:

Storage and transit

Beach simulation

Spatial use enhancer

Spatial control and subdivision
Pedestrian and vehicular path definitions
Scenarios and seating configurations
Multifunctional topography generation

GRID BASIC REACTIONS / SATURDAY / 18:00 Heavy Circulation Il



Time:

18:00

Imputs:

@ Container (Full)
Ship (x1)

Response:

Waterfront
At zero (Flat) / A-01

Public Space
B-02

Events:

Storage and transit

Beach simulation

Spatial use enhancer

Spatial control and subdivision
Pedestrian and vehicular path definitions
Scenarios and seating configurations
Multifunctional topography generation

GRID BASIC REACTIONS / SATURDAY / 18:00

B-02

Control limits

At zero
Logistics and circulation space

B-02

Scenario

At zero
Logistics and circulation space

Container storage area
Water harvesting for energy
generation

A-01

Public space - Beach

Vegetation
Shadows and public space



Time:

18:00

Imputs:

@ Container (Full)
Ship (x1)

B-02

Public Space

At zero (Flat)

Waterfront

.-"-..-..---.’J’J1
"

GRID BASIC REACTIONS / SATURDAY / 18:00

B-02

Public Space

Events:

Storage and transit

Beach simulation

Spatial use enhancer

Spatial control and subdivision
Pedestrian and vehicular path definitions
Scenarios and seating configurations
Multifunctional topography generation



Time:

22:00

B-02
Scenarios and seating
Imputs: configurations ..__'d.:_:-_f::’
e
Container (Medium) e /
I
Container storage area W o ot el
Water harvesting for energy : .a:_,._-_-_:_:-:_': s
Ship (x0) generation e )
- Container storage area

Water harvesting for energy
generation

r i ..__. - '“\." "

: %f‘ i Vegetation

Shadows and
public space

A02

Random topograp
generation

Response:

Waterfront > : ,f
A-01 / A-02 . ;

Public Space
B-02 / B-03

Events:

Beach simulation

Spatial use enhancer

Random topography generation
Multifunctional topography generation
Scenarios and seating configurations
Spatial control and subdivision
Pedestrian and vehicular path definitions

GRID BASIC REACTIONS / SATURDAY / 22:00 Heavy Circulation Il



Time:

22:00

Imputs:

@ Container (Medium)
Ship (x0)

Response:

Waterfront
A-01 / A-02

Public Space
B-02 / B-03

Events:

Beach simulation

Spatial use enhancer

Random topography generation
Multifunctional topography generation
Scenarios and seating configurations
Spatial control and subdivision
Pedestrian and vehicular path definitions

GRID BASIC REACTIONS / SATURDAY / 22:00

B-02

Control limits

At zero
Logistics and circulation space

B-02

Scenario

A-02
Spatial control and public space
Container storage area

Water harvesting for energy
generation

Vegetation
Shadows and public space



Time:

22:00

Imputs:

@ Container (Medium)
Ship (x0)

B-02

Public Space

A-02 B-02

Waterfront Public Space

#ﬁ.; . L OSSISRECNS,
L)“‘i i ‘iJ ;. 1'1.-..'.:3_]r.'*-J.jlj

NN &5

GRID BASIC REACTIONS / SATURDAY / 22:00

Events:

Beach simulation

Spatial use enhancer

Random topography generation
Multifunctional topography generation
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Prototypes

Tests and final piece



Ballon experiment Ballon system + wood structure

PROTOTYPE EVOLUTION



Syringe sytem: single component Syringe sytem: multiple modules performance

PROTOTYPE EVOLUTION



Single component: wood prototype + sensor + digital control

PROTOTYPE EVOLUTION
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