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Canals wat
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To swim or not to swim?

Bewegen wordt steeds belangrijker en baantjes zwemmen is een van de beste manieren om je conditie te verbeteren en te werken
aan je techniek. De binnenhaven van het Marineterrein Amsterdam zou hierveor een prima plek kunnen zijn. Maar is hat water wel

Source:
- www.amsterdamcityswim.nl
- www.ois.amsterdam.nl
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After heavyrains, the sewage system overflows
excessive water into the canals, introducing high
concentrations of faecal bacteria (E. coli and in-
testinal Enterococci) and potentially causing

health risks for swimmers. (Evie Cox, 2016)



Research - Marineterrein - Water pollution stand

High concentrations of faecal bacteria (E. Coli and intestinal Enterococci) due
sewage system overflows (cvie cox, 2016)
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Research - Marineterrein

Water pollution stand

High concentrations of faecal bacteria (E. Coli and intestinal Enterococci) due

sewage system overflows (cvie cox, 2016)
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(Evie Cox, 2016)

Table 4. Norms for different quality categories for natural
Escherichia coli (adapted from Zwemwa'twricht,"ijn).29

urface water for infestinal Enterococci and

Parameter Excellent Good Acceptable Warnirg Reference-methods
quality quality quality for analyses

Intestinale
enterococci
(kve/100 ml)

ISO 7899-1 or ISO
7899-2

Escherichia coli 500 (*) aelofoi () | SlefmEs)
(kve/100 ml)

ISO 9308-3 or ISO
9308-1

(*)  Based on rating on the 95-percentile of the probability distribution. Sge Zwemwaterrichtlijn Apgendix I,
(**) Based on rating on the 90-percentile of the probability distribution. Sge Zwemwaterrichtlijn Apie
(***) When warning threshold is exceeded, a negative swim advise (at offifial swim spots) is given b




Research - Marineterrein - Soil pollution stand

The soil of water bottom seems to be heavily contaminated by:

- chemicals and heavy metals such lead (Pb) (due to the build of IJ-tunnel in 1962)
- tar and mineral oil (caused by shipyard activities through years).

The aquatic sediment of the basin used to be polluted by all kind of debris (floating,

emerged) but they have been removed by Waternet responsible of water quality in
Amsterdam.
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Lack of natural swimming spots

Source:

- www.zwemwater.nl

- www.amsterdam.nl
- www.metronieuws.nl

The all 24 official swim spots (Sloterplas, Gaasperplas, Amster-
damse Bos (speelweide), Nieuwe Meer en de Oudekerkerplas,
etc.) are situated outside of the city borders.
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Objectives

‘Exploring the contribution of a green-facade in the PURIFICATION OF CANAL AND WASTEWATER in an urban Environment’



Objectives

‘Exploring the contribution of a green-facade in the PURIFICATION OF CANAL AND WASTEWATER in an urban Environment’

Project goal
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‘Using the a building facade to clean the canal water in order to create a natural swim spot’
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GREEN FACADES



PROJECT GOAL

GREEN FACADES




PROJECT GOAL

GREEN FACADES

/N

WALL VEGETATION

il




PROJECT GOAL

GREEN FACADES

LIVING WALL SYSTEMS

WALL VEGETATION

GREEN FACADE




PROJECT GOAL

GREEN FACADES

ACTIVE BIO FACADE

- ADAPTIVE
- LIVING
- ACTIVE

LIVING WALL SYSTEMS

WALL VEGETATION

GREEN FACADE

source: JeroenWinden



Active Bio-facade
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Active Bio-facade

LIVING ADAPTIVE ACTIVE

. v,

Lorem ipsum

Example of a bio-facade

/ /
e f
7;:3’

7:
= /]
E/
.
g/é/%
Ik £

i

B —
|

Algae-Fueled Building: World’s First
Bio-Adaptive Facade

source:weburbanist.com




DESIGN QUESTION

How can an active green-facade of a new building contribute to the purification of the Marineterrein water
with the aim of making it suitable for swimming?

v | — g

Aqua-Purifier Phyto-Facade

z



DESIGN QUESTION

How can an active green-facade of a new building contribute to the purification of the Marineterrein water
with the aim of making it suitable for swimming?

00000000 VWA

Aqua-Purifier Phyto-Facade

THEMATIC RESEARCH QUESTION

How to implement phytoremediation on and around a new building in order to make canal water suitable
for swimming?




Research finding



Research - Constructed Wetlands

3 types of constructed wetlands:
- Free water surface (FWS) wetland

- Horizontal subsurface flow (HSSF) wetland

- Vertical flow (VF) wetland
& 4th type

- Hybrid constructed Wetland

(www.vaswcd.org)
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Free Water Surface (FWS) wetland

Emergent vegetation

Inlet deep zone Outlet deep zone

-‘_\
Water level control

Effluent =—>

Influent =—>

Rooting media

Impermeable liner

Horizontal subsurface flow (HSSF) wetland

Top of gravel bed
\ \ Water level
Influent=> _.’ \Y

-4.—-\\
Water level

' control
8= Effluent

Coarse media _
Main bed media Impermeable liner (Kadlec and Wallace, 2009)



Vertical flow (VF) wetland

The pulse loading system

Passive
ventilation

Intermittent v
pulsed loading
of influent

Z

(www.waterandcarbon.com)



Vertical flow (VF) wetland

The pulse loading system

Passive
ventilation .
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Vertical Sub-surface Flow TW

(www.waterandcarbon.com)

Tidal flow system

wetland plants (macrophytes)
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Hybrid constructed Wetland

(ww.wp.wpi.edu)
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Depending on type of contaminants, choose the right type of plants & animals and using the
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Research - Implementation Strategie

Depending on type of contaminants, choose the right type of plants & animals and using the
right process
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Research - Implementation Strategie

Depending on type of contaminants, choose the right type of plants & animals and using the
right process

Contaminants Plants Constructed Wetlands system
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Conceptual approach



Design - Translation into design
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DESIGN CONCEPT

Biomimetic architecture is a contemporary philosophy of architecture that seeks solu-
tions for sustainability in nature, not by replicating the natural forms, but by under-
standing the rules governing those forms.



DESIGN CONCEPT

Biomimetic architecture is a contemporary philosophy of architecture that seeks solu-
tions for sustainability in nature, not by replicating the natural forms, but by under-
standing the rules governing those forms.
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DESIGN CONCEPT
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Plant leaf Dragonfly wing & Voronoi diagram
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Organic shape Ponton Open-air swimming spot




CONCEPT - Building mass research

Mass research Functions research

4 volumes - 4 functions refined shape
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CONCEPT - Settlement
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CONCEPT - Sunlight & Views >>building reshaping
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CONCEPT - Sunlight & Views >>building reshaping

Sunlight

2z —>

different views




Architecture Design
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FACADE VIEW 1:200
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3D FACADE VIEW
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Building Technologies



STRUCTURE - Diagram
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STRUCTURE - DIMENSION
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3D STRUCTURE
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3D STRUCTURE
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STRUCTURE - Grid
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Precast incased steel
beam filigree slab
(No support needed
duringe construction)




Eco, waarde
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CLIMATE AND CW DESIGN
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DAYLIGHT/ SUNSHADE
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DAYLIGHT/ SUNSHADE
NATURALVENTILATION (SUMMER) & MECHANICAL VENTILATION (WINTER)
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DAYLIGHT/ SUNSHADE
NATURALVENTILATION (SUMMER) & MECHANICAL VENTILATION (WINTER)

HEATING FLOW SYSTEM




AR

Space







USE

pool interior




INFLOW —> USE

nm

rain water

surface water (from 't 1)
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filters

pool interior




INFLOW AND FILTRATION
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rain water
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INFLOW AND FILTRATION —>

USE —> FILTRATION AND OUTFLOW
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FACADE PRINCIPE




Design / semi-finished product

Case :6 T
Improvement:
Reduction of surface

Improvement: |
exposed to air. |
|

Increase of stability

Improvement:
Increase of available
space for plant.

Improvement:
Increase of available
space for plant.
Architectural quality.

(-) Increase of surface
exposed 1o air.

(-} Poor architectural
quality

Increase of space for
growth.

: |
| |
| |
Meases Mcase:a Teass ™
| |
| |
| |

P. Sakkas 2012



Design / material

P. Sakkas 2012
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