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PROBLEM STATEMENT

Source: https://www.siebeswart.nl/image/I0000LQa6iS6DA90 Mercuriushaven
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PROBLEM STATEMENT

870m? PV-cells

IBA Dock Hamburg (2010)
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Floating Office Rotterdam (2021)

Sources:

https://www.dezeen.com/2016/07/29/pavilion-of-reflections-eth-zurich-students-studio-tom-emerson-wooden-floating-manifesta-art-biennale-switzerland/ PaVI | 1on Of reﬂeCtlon' ZU rl Ch (201 6)
https://www.archdaily.com/288198/iba-dock-architech

https://www.theplan.it/eng/award-2022-Mixed-Use/floating-office-rotterdam-the-biggest-and-most-sustainable-office-in-the-world-powerhouse-company
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PROBLEM STATEMENT

Source: Global alliance for buildings and construction 2018 global status report IEA
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AMBITION

Conceptual Framework
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RESEARCH QUESTION

How can bio-based materials sourced from local aquatic ecosystems be used
to build a circular floating building?
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Flo

ating ecoystem
Take into account the additional
weight of plants that will grow

around the building and in water
(even if some have buoyancy)’

Geo-textile can be used to grow
plants instead of soil”

FACADE

|/\
MOORING

FLOATING PLATFORM

Exterior materials

Habitable superstructure
Lightweight materials?
Grid of columns instead
of structural walls®

Walls
Non structural®

- Only as space dividers
and weather protection®

Easily controllable and changeable*
- Suitable for marine use® and resistant to dynamic actions
(thermal variations, wind pressure, wave movement)®

Interior materials

Non flammable materials for interior finishes
(panels, ceilings, doors, stairs)®
Fire-retardant materials for soft furnishing
(carpets, curtains, mattresses)®

Mo

oring facility?

Able to withhold lateral forces*
Let the building move up*
Cable, tension leg, pier wall or
dolphin-guided frame?
Mooring posts allowing
freshwater mussels to settle
on them®

Floating structure

Floor cover material

- Slip resistant exterior floor surfaces

for pontoon, stairs, ramps>®®

Heavy (Low mass is exposing to larger waves)'
- Water absorptivity below 3%’ (water-tight®)
- Corrosion impact of the chorals on the materials’

Material requirements for a floating building
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A

?’06\:_ AND COM/L/ ASH

S (o)

N

& W,

$V’ Q% Surface wood*
Thatching’ - Railing
- Roof - Stairs
- Facades - Paneling

WILLOW

Structure elements
- For daub walls and fences® ‘
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Thermal insulation?
- Compressed panels

FACADE

FLOATING PLATFORM

AL&ER

Finishing & furniture?
- Solid wood
- Veneer application

BIRCH

Finishing*

- Strong & heavy wood

- Furniture, Doors,
Floor, Walls

Common uses

WILLOW

Wickerwork board'

- Exterior facade

N covering

N\ - Woven willow

Y| cladding

Y| - Shading element

\\\ - Furniture ASH

Lightweight structure*
- Timber-frame

MOORING

GON\MON REED

Wall finishing?
- Seedwool added to
clay plaster

ALLER

Foundation pile’
- Underwater use

Research plan diagram

P5 Presentation - Gaspard Marteau

From Water to Structure

10



METHODS
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Soft infill’
- Pillows
- Mattresses
- Couches
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Additive Manufacturing*
- 3D printing with Algae
- Possible use for tiles

MOORING
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Bio-cement*

Additive and base for biochar
to use in concrete

- Much lower temperature
needed to make clinker from

“F

SEA\LEED

Pigment*
- Inthree colours

shells compared to
traditional sandstone

(red, green, blue)

- Can be used for bio
epoxy (water-based
paint)

CELGH

4

RASS

Accoustic panels?

For ceiling and
walls

- Possibly coloured

with natural
pigments

- Mounted with

wooden frames

Innovation

SEA\/LEED

SEAWEED

Bio-plastics®

- Based on bio-oils*

- Forinterior and
exterior facade*

- Or algae-based
acrylic*

- Resistant to water*

- Might become
yellow with UV4

\NCRO ALG4

Bio-reactive facade®

i”Q algae

5\,\\=_LL WASTE

Tiles?
- For floor or
wall surfaces

i

Bio Textile*

Research plan diagram
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Case studies

during storms
and floods®

trusses’
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NEW APPROACH

Linear Economy

Take Make Use Dispose

Source: https:/www.researchgate.net/figure/The-model-of-linear-economy-and-
circular-economy-Source-Authors-Synthesis-2021_fig1_356887454

Linear & circular economy

Circular Economy
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NEW APPROACH
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SOURCING

Life-cycle loops of bio-based materials
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SOURCING

Source: https://www.ross-eng.com/nature-based-solutions/

Floating ecosystem island
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SOURCING

Source: https://www.floatingislandinternational.com

Ecological benefits

I\L_. L5
ality treatment
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SOURCING
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Heavier plants

Source: http://www.biomatrixwater.com/planting/
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2. LOCAL

APPLICATION




LOCATION

Haven Stad in Amsterdam
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LOCATION

72 650 HOMES

Source: https://openresearch.amsterdam/en/page/70618/programmaplan-
maatschappelijke-voorzieningen-haven-stad

Haven Stad proposed masterplan

58 000 JOBS
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SITE ANALYSIS

(13% of Haven Stad)

7747 JOBS

11 620 HOMES

(16% of Haven Stad)

Minervahaven district - 1:5000

1
200m

[ 1
50m 100m
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SITE ANALYSIS

Current situation
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DESIGN QUESTION

How can bio-based materials sourced from local aquatic ecosystems
be integrated in the design of a floating public building that positively impacts
the environment and the future communities of Amsterdam’s Haven Stad?
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CULTURAL
CENTER

“CULTURE" HUB

COMMUNITY
FOSTERING

Regenerative public building concept

MATERIAL
CULTIVATION
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SITE ANALYSIS

Planned bike connections

i Planned ferry line
i Planned metro line

Mobility - 1:5000

1
200m

[ 1
50m 100m
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SITE ANALYSIS
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SITE ANALYSIS
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Urban connection - 1:5000
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MASSING

Adaptability & expandability

33




MASSING

Adaptability & expandability
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MASSING

Adaptability & expandability
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MASSING

Adaptability & expandability
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MASSING

Adaptability & expandability
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MASSING

Adaptability & expandability
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MASSING

Adaptability & expandability
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MASSING







DESIGN PROCESS

Floating platform
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DESIGN PROCESS

Platform division
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DESIGN PROCESS

Modular platform
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DESIGN PROCESS

Deck

P5 Presentation - Gaspard Marteau

From Water to Structure

45



DESIGN PROCESS

Modular deck
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DESIGN PROCESS
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Floating ecosystems
From Water to Structure
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DESIGN PROCESS

A

Weather protection
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DESIGN PROCESS

Welcoming
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DESIGN PROCESS

Modularity

50

From Water to Structure

P5 Presentation - Gaspard Marteau




DESIGN PROCESS

Constructibility

o1
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DESIGN PROCESS

Building volume
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DESIGN PROCESS

External circulation
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DESIGN PROCESS

Ramps & stairs

o4
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DESIGN PROCESS

Modular structure
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DESIGN PROCESS

Thermal skin
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STRUCTURE
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Barge-mounted crane (>3 tons)

o/

Floating module

. \»ﬁwwv/\\

“““ .
\A, N

o

o/ o¥X o

Deck module

Mooring

Structural concept below the deck
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STRUCTURE
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Structural concept above the deck
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STRUCTURE

)

>3 tons

Roof panel

Barge-mounted crane (

Movable ladder

Structure modules

YA

Deck module

Floating module

Tugboat

Moc;ring

Structural concept
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SITE INTEGRATION
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CULTIVATION
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CULTIVATION

40m

Growth steps - 1:200
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CULTIVATION

8m 20m Growth steps - 1:200 (%
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CULTIVATION

8m 20m Growth steps - 1:200 (%
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CULTIVATION

I A=

jEmm==Lmil 2

1 }

RN

oooooooooooooooooo

Growth steps - 1:200

P5 Presentation - Gaspard Marteau

From Water to Structure 65



CULTIVATION
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4. USER
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SPATIALITY
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SPATIALITY
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SPATIALITY
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SPATIALITY
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General sections & elevation - 1:200
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SPATIALITY
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SPATIALITY
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SPATIALITY

Floating ecosystem
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Performance hall
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Ecosystem

Rigid bio-plastic frame 200-400 mm
Expanded clay aggregate  400-600 mm
Bio-plastic mesh

m
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2m

Mooring pile

Wooden pole
Wooden anchoring quide
Securing beam

360 mm

400 mm

Roof

Structural timber frame
Bio-plastic sheet
Shading willow panel

Main timber structure 1000 mm

80 mm

Bio-plastic covering panel

20 mm

300 mm
s5mm

somm

Facade
Timber column
Sliding window
Insulation
Reed cladding

Deck

CLT modules

250 mm

150 mm
10mm

Slab

Timber beam 250 mm
Wooden ceiling panel 30 mm
Wooden joist

AN\t

Insulation 170 mm
Wooden flooring 50mm

AN\t

1=

275

Fragment - 1:20
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CLIMATE COMFORT
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CLIMATE COMFORT
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SPATIALITY

Circulation space
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0. COMMUNITY

BUILDING




COMMUNITY BUILDING
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Prefabrication steps
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g / 09
10
01
02 Y %7 %4 % 594 X771 11
03 % 12
04 13
L 15
05 N
i 16
06 :
: i i 17
07 : i 18
08 %
01 Birch wood flooring 20 mm 05 Ash timber primary beam 250 mm 09 Ash timber handrail 14 Compressed reed ceiling 30 mm
02 Birch plywood panel 30 mm 06 Birch wood sliding window frame 10 Seaweed-based bio-plastic panel 10 mm 15 Clay plaster with cattail seedwool 20 mm
03 Ash timber joist 07 Reed shading blind 11 Wooden nail 16 Ash frame structure
04 Ash timber covering beam 08 Double glazing window 12 Eelgrass insulation 1770 mm 17 Eelgrass insulation 150 mm
13 Wooden nail 18 Reed cladding
LT 1 I 1 | H 1 il - .
Toem 300 Soem Inner building detail - 1:5
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CONSTRUCTION STEPS

4- Faca

3- Handrails

2- Ceiling & flooring

1- Bearing structure

Inner building construction steps
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MATERIALITY

?
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|
10cm

|
30cm

|
50cm

Detail roof - 1:5
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01 Seaweed-based bio-plastic clip

02 Alder horizontal structure

03 Pivoting window handle

04 Woven willow shading panel

05 Seaweed-based transparent bio-plastic sheet
06 Alder dowel

07 Alder pivoting panel frame

08 Sealing gasket

01
02
03
04

05

06
07
08
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CONSTRUCTION STEPS

= o
O
. --,,l..,-.a

4- Woven willow panel

3- Bio-plastic panel

2- Installation on the roof

1- Frame

Construction steps - Roof panels
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6. MAINTENANCE

& REPLACEMENT




MAINTENANCE & REPLACEMENT

a

Tugboat intervention
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MAINTENANCE & REPLACEMENT

a

Ecosystem detachment
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MAINTENANCE & REPLACEMENT
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Floating module pulling
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MAINTENANCE & REPLACEMENT

|
|

Floating module transportation
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LIFE-CYCLE APPROACH
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Fragment - 1:20
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LIFE-CYCLE APPROACH
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PARAMETRIC ANALYSIS

VOLUME OF MATERIAL IN THE BUILDING

- Willow =20.50 m3

+ Alder =898.57 m?

» Birch=34.41m?

» Ash=754.36 m?

* Reed=9.15m?

- Seaweed (50% of bio-plastic) = 22.13 m?
Eelgrass = 23.12 m?

SURFACE OF MATERIAL TO GROW FOR
REPLACEMENT NEEDS

« Willow =206 m? > 16 ecosystem modules

+ Alder = 10269 m? --> 680m x 15m along the
water bank & 5.6 ecosystem modules

Birch = 458 m? -> 30m x 15m along the water
bank

« Ash =4694 m?->312m x 15m along the
water bank

Reed = 152 m? --> 12.4 ecosystem modules
« Seaweed = 49 m? > 4 ecosystem modules

Eelgrass = 77 m? --> 6.3 ecosystem modules

s o
’ s
- R L
° | I = o)
(@) ¥ L ol -
> | T ° [a
L g i
2 i 0 = o
> i = o
I T
® i = o
=~ Q
© (e}
Willow
Alder
Reed
Seaweed
Eelgrass

Cultivation area for replacement needs of the first building
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REFLECTION

WILLOW
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WHAT'S NEXT?
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Prototyping
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