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ENGAGING WITH WATER:
BUILDING WATER RESILIENT SPONGE GITIES
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An approach on how a ‘sponge’ building and surrounded area can reduce water shortage ||.llllwlg'l."l.lll.llill.ilmm (I it . HH
and water overflow, while using water as a medium to connect nature, humans and build- B L

ings to enhance our well-being and simultaneously use it as an example on how to become
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more sustainable for communities and other stakeholders.
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WHATISHAPPENINGTOOURJUNE?

CHANGING WEATHER FORECAST: IT LOOKS LIKE ITS AUTUMN!

Mensen lopen door de regen in Den Haag. Beeld ANP

https:[/lwww.volkskrant.nl|binnenland|het-is-juni-en-het-lijkt-wel-herfst-wat-is-

Engaging with Water er-aan-de-hand~bb58a598/?referrer=https:|[www.google.nl|
Architectural Engineering Studio 3



Water problems around the world

Problems Fem e e e e e mm e mm e mm === - » Thecontradiction of water... as our friend& enemy

,Questions
& Challenges

o o 00

Using water as a medium to connect humans, nature, and buildings
[ )

L]

Enhancing biodiveristy
A city that produces fresh water

L]

e & 6 o o o o

Co-existing of humans and nature

o & o o o

Water scarcity versus water floodings

Recycling:
Glosing loops? More than just water cycles?

L]
L]

. Lack of incentives
Affordability Jrineny

L]
L]

Greating tangible examples of hope...

e o o o

[ ]
Social interaction

Using water to communicate

Activating stakeholders :
Sense of well-heing

. Collective water management
Finances and political will: Sponge cities B e > Increased /7882\/)/ rainfalls and dry ,OGF/OC/S

Doing it for the people?

e 6 0 o o o

Using historic value for sustainable appreciation

Engaging with Water
Architectural Engineering Studio



Water scarcity world map

Mostly in countries close to the equator with little to no rain
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70% of the world's population suffers
at least one month of water scarcity a year.

National Geographic
Engaging with Water https://www.nationalgeographic.com/sciencelarticle/world-water-day-water-crisis-explained

Architectural Engineering Studio



Water riskfull well-developed cities

Where water problem should be solvable throught interventions and investments...

Select city:

Climate scenario:

2050 RCP 4.5

Change in frequency

. Severe increase (>=100%)

Moderate increase (50-100%)
Slight increase (<50%)

L Decrease

Engaging with Water
Architectural Engineering Studio

Stormwater flooding in C40 cities by 2050

The map shows the change in frequency of a 10 year return period downpour for every C40 city by 2050. Select a city to see
the change in frequency for 2050 (for the RCP 4.5 and RCP 8.5 scenario).
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The map shows the change in frequency of a 1 in 10 year downpour event for every C40 city by 20507as4 proxy for stormwater flooding. Select
a Ccity to see the change in frequency for 2050 (for the RCP 4.5 and RCP 8.5 scenario).
C40 Cities

https.||/storymaps.arcgis.com/stories|76608f9fac8c43bda366ae545fb60ecS



City comparison

Riskful water areas are most impactful in large cities with densly populated areas. What
developed big cities are at high risk of floods and droughts where it is quite difficult to
intervene (regarding the existing ciy structure?)

1. Rotterdam 2. Amsterdam 3. Oslo 4. Stockholm

5. London 6. Venice 7.Melbourne

Engaging with Water
Architectural Engineering Studio



Flood risk map London

Flood risk from sea level and river
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Flood risk map London

Great Authority of London: Environment Agency & Bloomberg Associates

Vulnerability to flooding
B —
Less vulnerable More vulnerable Mo data

n

Blckingham Palace | r}fﬂ_ /

Area of detail




General Problem Statement

A disconnection hetween humans, nature and the built environment

The dependancy of water as our basic need

Lost connection to water

Water design as symbol of the flow of life that pro-
motes prosperity, progress, and technical power.

Engaging with Water
Architectural Engineering Studio

Lack of sustainable awareness...

10



Overall Design Objective

Oppurtunities: Using water as a medium to connect humans, nature and the built environment...

COMMUNITY =

APPRECIATION =«

WATER

ENJOYABLE / DESIRABLE GITY
water sensitive design

AWARENESS

TECHNICAL
WATER

INTERVENTIONS

—————

"\\BIOMIMICRY !

4

_____

'

* Part of thematic research

1



Overall Design Objective

Positive effects of water on our health - connecting water on multiple scales

RESEARCH: ENJOYABLE / DESIRABLE SPONGE CITY

Visible, pleasant translations of cre-

ative sustainable knowledge and solu-

tions that can be used as mediums to

communicate the importance of im-

plementing collective water systems
in our everyday life.

Engaging with Water
Architectural Engineering Studio



Research design tool: connecting scales with water sensitive designs

Using the water’s qualities

Each site has unique oppurtunities and challenges...

Landscape scale

|dentifying water problem areas

Analyse city approach on water management

|dentify types of interventions applicable

Urban square scale

Inventory local sustainable water interventions
Analyse appreciated undeveloped historic/ cultural amenity

Identify missing public function in neighborhood

Social building scale: a public building with housing

Enhance human well-being using biomimicry and biophilia

Activate all stakeholders through physical and visual inter-
ventions to create appreciation for sustainable interventions

Include educational activities for communities about sustain-
able interventions to raise awareness

13



Step-hy-step design guide

Designing through three scales
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The desired design outcome is a visible, pleas-

ant, and impactful example building that might
help to activate citizens to want to participate in
communities and think of sustainable solutions

that enhance a pleasant living environment.

Engaging with Water
Architectural Engineering Studio



Discussion

Motivating stakeholders: BREEAM rules and awards

To activate stakeholders, communicating and showing the way we consume and use water is crucial.

9L

Involving ALL stakeholders

hidden sewage systems === =c e m e e oo

A motivating factor to reach sustainable goals, not the desired way of thinking about sus-
tainability that should be reached.

Intergration of landscape and architectural designs not researched, but of great impor-
tance to propose a well-considered water sensitive design approach that fits within the
multiple scales of the landscape scale, urban square scale and social building scale.

Engaging with Water
Architectural Engineering Studio
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STEP 1

THE LANDSCAPE SCALE

Understanding natural water cycles

From sea to land to rivers

|dentifying water problem areas

types of urban water floods...

2 Analyse city approach on water management

3 |dentify types of interventions applicable

|dentifying water problem areas

The city's morphology: identifying water risk areas
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STEP 1

THE LANDSCAPE SCALE

Understanding natural water cycles

From sea to land to rivers

2

|dentifying water problem areas -====-===----

types of urban water floods...

Analyse city approach on water management

|dentify types of interventions applicable

|dentifying water problem areas

The city's morphology: identifying water risk areas

Chalk soils
Gravel and sandy hilltop
[ Clays
B Loams

Low level gravels
[ Flood plain soils

The geology of London, All London Green Grid, GiGL

Types of urban flooding

- Fluvial or river flooding
- Pluvial or overland

- Coastal floods

- Groundwater floods

17



Water Resilient Testing Framework

Designing through three scales

Understanding natural water cycles

From sea to land to rivers

1 |dentifying water problem areas

Analyse city approach on water management

|dentify types of interventions applicable

.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a

The city’s approach to water management and climate change

https://www.thamesriversightseeing.com/attractions/thames-barrier
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STEP 1

THE LANDSCAPE SCALE

Understanding natural water cycles

From sea to land to rivers

2

|dentifying water problem areas

Analyse city approach on water management

|dentify types of interventions applicable ---- --

fit within municipality plan...

b oo oo e e e o omm omm o mm mm o mm mm Em mm mm Em Em Em Em Em Em Em Em R Em Em R Em EE E Em Em Em Em Em BN Em Em Em Em Em Em Em Em Em N

|dentify types of interventions applicable

Raising Requirements — End of Stage 3 (2100)

eeees  Not required

— 001-015m

— 015-0.5m

= 05-065m
—0.65- 1M

[ cityof London Boundary

Pressure on surface water run-off » (long-term approach needed)

Thames Estuary riverside approach

- engage with local community
- provide space for habitat
- enable people to have access to the riverside with views of the river

‘The selected end-of-century option needs to be in place and operational by 2070
based on current projections. We have changed the deadline for deciding on the
final option from 2050 to 2040. This allows enough time for planning and approval
before construction begins’

https://www.gov.uk/ https://www.gov.uk/
guidance/major-updates- guidance/creating-bene-
to-thames-estuary-2100- fits-and-riverside-strate-
from-2012-to-2023 gies-thames-estuary-2100

19



Everyday tidal change

HIGH TIDE LOWTIDE

HOWTO STILL BUILD CLOSETO THE WATERFRONT?

MAINAINTING WATER CONNECTION

https:||diamondgeezer.blogspot.com[2015/02[spring-tide.htm/

20



Analysing water problems in London

OVERALL RISK

Boroughs

Left side map

Overall Risk

Risk_ProjectRaster

Engaging with Water
Architectural Engineering Studio




Analysing water problems in London

SURFACE WATER FLOOD RISK

N

A

Right side map

Surface Water Flood Risk
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Social housing shortage

Environmental, economic and social problems

Housing shortage Affordable housing Water problem areas

social incomes have no capacity to invest in
collective water management

Why not use vacant industrial building sites?

'NHIH“

111 \

Gould, M. (2015). Local residents angry at lack of social housing at
West Ham’s ground. The Guardian. Retrieved from
https://www.theguardian.com/society/2015/feb/24/newham-resi-

dents-social-housing-west-ham. Accessed on October 19th, 2023.

Engaging with Water
Architectural Engineering Studio
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Choosing a vulnerable site asking for change

The prescense of water in architecture...

ENJOYABLE /DESIRABLECITY
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Location analysis

Location 1.The Thames Ironworks and Shipbuilding Company, Leamouth Warf Location 2. Lots Road Power Station, Chelsea
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Location map - Leamouth Borough Site Location map - Chelsea Borough Site

Engaging with Water
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Location 3. Rotherhithe Gas Works, Rotherhithe
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Historical vacant buildings and sites in London

How historical value can contribute to creating appreciation for sustainable interventions...

Location 2. Lots Road Power Station, Chelsea Location 3. Rotherhithe Gas Works, Rotherhithe Location 1. The Thames Ironworks and Shipbuilding Company, Leamouth Warf

-—

Limehouse

[ Location 1.
TheThames lronworks &Bhipyard, Leamouth
London

@ Location 3.
Rotherhithe Gas Wogks

Bermondsey

Location 2.
Lots RogdFower Station, Chelsea

Feckham
Stockwell A

Engaging with Water
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Using technical research interventions as a hase

Landscape scale: what research has already been done?

Contribute to sustainable drainage interventions
(colored dots)
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Great Authotiry of London (Government: Mayor of London)
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Engaging with Water
Architectural Engineering Studio

Potential open undeveloped open
spaces with amenity value: historical
or cultural interst.

(green spots)

Sewage water and rainwater share the
same sewer system

27



Design princples

N

[——

05

;iﬁ\s V. 2o Use widely appreciated historical /

cultural building as appreciation

Transform the idea of protection FROM... activator q

to engaging WITH water I

AN / Organise educational
%ﬁ \\ / sustainability activities to
I/ Ve

\ ; ’ raise awareness

P
el

-0

Bring technical studies for water \ I R4
interventions into practice

Create a positive, interactive
experience to stimulate
water-saving habits

Engaging with W
Architectural Eng...cc..g coccc
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Historic development

Prominent existence of East India Docks in 1806 on old maps

o i " Fietd P By e

ol i
—— — _,I " _.': ‘-:\_J
B A R K ] e R o a4 D f -
. by IR o b i (gl
. g ;
r,,‘:._‘:'; e Y 1
; : [ .l. 5 .1
o .l.ru
.I:': X - : f a
17 Aares i-'.:il g I f_i_,.r \ 1 J
i RPN ;
5 1 Y A ; )

Demolished warehouses of East India
~»~  DockBasin

EAST IWDIA PR
-
A ey o EXPORT DOCK PR
i g il o
AT i a8 s jles. 0 8 Aervs ! -~

AOY i 3765 07 Wadeh 336 0 Dapin 26 10/], (1 1HS

|!1|u-|.n'~l\:

SETE FEITINE
B sal
) S

Hosking
i

= =~ = Remaining entrance dock basin

Engaging with Water
Architectural Engineering Studio



Historic development: Characteristic warehouses

Visible wooden structures with repetitive, functional facade design
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Existing situation - sections

Re-strenghtening the historic characteristics of the old docks

NEW HIGH-RISE LUXURY

Scale 1000 APPARTMENT
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Site visit

Engaging with Water
Architectural Engineering Studio
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1€ VISI

Engaging with Water
Architectural Engineering Studio
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Site visit
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Engaging with Water
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Design proposals

Already developed plans

View from the basin. Entrance into Orchard Place.

https:[|orchardwharfproposals.co.uklour-proposals|
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Alternative approach: Lee Valley Park

Educational centre - close to primary school
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BOAT CENTRE
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MYDDELTON "
HOUSE
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ICE CENTRE
WALTHAMSTOW

LEE VALLEY MARSHES
TOTTENRAM | MARINA,
HALE SPRINBFIELD

https:|[laurabarnard.co.uk/lee-valley-country-park
https:|[tfl.gov.uk|modes|walking|lea-valley
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Lee Valley Park

Adding an end [ starting point to the route
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Thames Path

Educational visitor’s centre - close to primary school combined with social housing
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Masterplan

Re-strenghtening the historic characteristics of the old docks
Scale 1:20.000 (re-scaled -300%)

Architectural Engineering Studio

40



"I'Ill T -l o 'EFF# =
:. IIII_-r _. B .._-;.___-I' [ ui:r
.!I' 1 Ll .II‘ . RS b S

i i N ﬂrf'

INEE 1N

https:[[www.eastlondonhistory.co.uk|thames-ironworks-a-history-of-shipbuilding-and-engineering-in-london #google_vignette

Engaging with Water
Architectural Engineering Studio



r

o e

- [

. Legenda

l-m‘ ' ‘ Surface water risk

‘ = (heavy rainfall)
™" § \ -
—

P N oy ) ‘!
ish N B &
. &S T
= -~ ‘Rallet \ 7 s : gmBa Green areas
..... = B —~ % o 1 (part of Lee Valley Park)
g O B ®

Trinity Buoy Wharf

(Dockland arts & dining) 7
Public accessible building l

. ‘

- ite o ]

uan

4
/.,‘hnh g

¥

Ny

NI
l#ll;l

Rattny

W W=

/
g

/ h
pspassdt®t

iR
/

i
sytlf

Fill.
\

/i
lll“hh

AN

\ i/ L
I .II|||||
N,

Faraday Primary‘
chool

e
e Independant Art
School London -

= Ea o s E

Functional use analysis
Scale 1:5000 . g

Engaging with Water
Architectural Engineering Studio



‘Mobility: public transport connection nea idents ofsocial housing
E\\\ %(ﬂ R\,y\/«% Mﬂ%\/ | RALY aw ,,’/,?”/ (\ WFEE 77Legenda A | H Eg
= \ x\\“““m\a R\ > P /" ’/ DN ﬁ F“Y — , i
of U rmm U;
\ ng \

g 11NN

n\MPLLS RNl
il LT i
iy ™

||||53%\"m‘w““?mﬂ“ o
o

\/9 a
S el B\
I

L
o

\ne

\JM‘:
-

[ ———

n \ bere 4 5® \d
— /‘M r—"i_l ; Wh f m r\ﬂ P
= 0 =i
a H rﬂ inby car [ ‘\\\\
— - ﬂ @n@ pub@tra/nspor\f\\\\ R
] A ' = \\\\\ \\\\\\
—_— - Wi

y
2> %,
M. (73
%{)

T

M mm

[T

N
Infrastructure analysis ’? A
Scale 1:5000 ) n 5

Engaging with Water
Architectural Engineering Studio

43



Overall design goal

How to create affordable water resilient social housing?

CREATING AFFORDABLE
SOCIAL HOUSING IN
LONDON

CREATING QUALITATIVE
SOCIAL HOUSING IN CEN-
TRAL LONDON TO COM-
BAT HOUSING SHORTAGE

TRANSFORMING HISTOR-
ICAL VACANT SITE TO
VIBRANT PUBLIC SPACE -

ROOM FOR HOUSING

AN

NN
NN

WORKING WITH LOCAL
MATERIALS TO REDUCE
TRANSPORTATION COSTS

AND HOUSING PRICES

RESPONDING TO FLOOD
LEVELS:
SPONGE BUILDINGS ADAPT
TO CHANGING WEATHER

FUTURE-PROOF

TYPES

COLLECTIVE WATER MAN-
AGEMENT USING BIO-
MIMICRY AND BIOPHILIA

DESIGN ELEMENTS
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STEP 2

THE URBAN SQUARE SCALE

Translating techincal interventions into practice

From sea to land to rivers

What design interventions can be taken to restore grey infrastructure
to a more connected natural environment to stimulate people to par-
ticipate in water management design as a community?

FLOOD RISK

TRADITIONAL

A building with no specific flood-proofing measures.
This may only be considered appropriate in low
flood-risk areas, dependent on conditions.

~

typically limited to areas with low flood depths. ~

DRY PROOF - WATER EXCLUSION STRATEGY

A dry-proof (or flood-resistant) building, is designed

to prevent water entering the building using

waterproof matggals amslsconsemctiomsit is naggnall

et to improve protection to existing buildings an —y

WETPROOF - WATER ENTRY STRATEGY \

A wet-proof (or flocd resilient) building allows
water into the building to avoid structural damage '
but is constructed so that the impact of flooding

is minimised, and the time to clean-up and use is /
minimised. . . -~
_— - -
e o o m = &
°
°
°
°
© 0 0606 0006 006 00 006 060 000000000 00 0 0 0
°
°
°

Sustainable urban Drainage System

Green Infrastructure

They can function as aesthetic-functional element to offer recreational areas, while
also purifying the air and water to improve the microclimate (Parancola, 2019).

. Water ResilientTesting Framework
PROJECT WATERFRONT TYPE

HARBOUR BATHS

Location: Aarhus &
Copenhagen, Denmark

Mission of municipality
involving al types of age
groups

Harbour
00 Dlg

Floating harbour bath with retain-

ing-wall with biofilter

FLOATING

Afloating home is a building that rests on a buoyant
base or foundation, designed to rise and fall with the
level of the water. It can cope with large flood level
variations.

Lessons learned: social interaction,
health and well-being

- Clean harbour water leads to new
initiatives by locals including mov-
ing activities as sports like kayaking
- Biomimicry: using natural process-
es that show how nature’s qualities
can be used in our advantage

COMMUNITY CENTRE

Location: Suzhou, China

Mission of municipality
involving al types of age
groups

Rainwater harvesting for water

basin

RAIN GARDEN

Ashallow, planted depression used to store
excessive rainwater before it soaks away: Plants and
soil layers filter water before entering groundwater
system. Ideal in ‘uhtra urban’ areas of limited space.

RAINWATER HARVESTING

Rainwater harvesting is the accumulating and
storing of rainwater. Collection rate is dependent
on the plan area of the system, its efficiency, and the.
intensity of rainfall. Not normally suitable for flood
storage due to capacity and risk of contamination.

Lessons learned: social interaction,
health and well-being

- Still water causes reflection and pro-
motes peace and relaxation

- Water basin gets multifunctional pur-
pose as water source for plants and psy-
chological relaxation element

- Biophilic elements: water to enhance
well-being

ALINNNINOD ® 30V1d

WATER SQUARE

Location: Copenhagen,
Denmark

Mission was to remove the
parking lot and replace it
with multi-functional square

FLOODABLE PLAYGROUNDS AND SQUARES

Hard or soft landscaped spaces that can be
designed to store variable depths of water, reducing
pressures on the sewer system during heavy

rainfall or creating space for flood water away from
buildings.

%

&
\

AND WATER

Rainwater can be collected at source for use and
storage in public focal points

Lessons learned: social interaction,
health and well-being

- Rainfall has a positive influence as it
enriches the quite grey sqaure during
drier periods

- Children actively use the creek to play
(water visual pleasing element)

- Biomimery: Using the qualities of an
artificial creek to guide water

Location: Copenh;
Denmark

t area to revitalize
n development

EDUCATIVE SQUARE
/

FLOODABLE PLAYGROUNDS AND SQUARES

Hard or soft landscaped spaces that can be
designed to store variable depths of water, reducing
pressures on the sewer system during heavy

rainfall or creating space for flood water away from
buildings.

RAIN GARDEN

Ashallow, planted depression used to store
excessive rainwater before it soaks away: Plants and
soil layers filter water before entering groundwater
system. Ideal in ‘uhra urban’ areas of limited space.

Lessons learned: social interaction,
health and well-being

- Visitors are educated by combin-
ing water activities with SuDS, also
through showing how the system works
on information boards

- Water can be pumped from reservoir
to create water interaction while also
storing water

SIUVNOS ® SOUVd

GREEN STREETS

Location: Rotterdam,
The Netherlands

Transforming flooded streets
to a new street profile that in-
cludes wadi’s and buffers

GREEN ROOF / WALL

A planted roof orwall to a building that helps to
control runoff slowing the flow down to the ground,
stare rainwater and filter out pollutants.

DRY PROOF - WATER EXCLUSION STRATEGY

Adry proof (or fload resistant) building, is designed
to prevent water entering the building using
waterproof materials and construction. It is normally
used to imp tion to existing buildi d
typically limited to arcas with low flood depths.

Lessons learned: social interaction,
health and well-being

- GI combined with SuDS leads to envi-
ronment pleasant to the eye

- Communal garden watered through
collection of rainwater stimulates mu-
tual contact among age groups

(Water is not physically used as bio-
philic element to stimulate this, but GI)

LANDSCAPE
RETROFIT

Location: Llanelli,
United Kingdom

Transforming existing play-
ground area of primary school
to solve water problems using
SuDS and GI

Educating about combining S

uDS

SWALE

/" to transport runoff to storage ponds or basins.

Shallow channels designed to convey, infiltrate,
\ store and treat run off rainwater. They can be used

or discharge to a watercourse. Can be used in
permeable or impermeable ground conditions. May
become ineffective in a flood.

POOLS AND PONDS

Both wet and dry ponds help to control flow rates
by storing water, while also treating runoff through
settlement, absorption and biological activity.

Lessons learned: social interaction,
health and well-being

- Also children can be involved during
the design process, as they come up
with natural ideas how to interact bet-
ter with nature: outdoor classroom, bug
hotel

- Educating through information boards
and visual divert water

S133¥1S ? SONIATINg

LANDSCAPE DESIGN
INTEGRATION

Location: Ijburg,
Amsterdam

Enhancing social interaction
by integrating inviting land-
scape to the building

Docks, wharfs & shipyards

T J— OL
5 2 .

‘GREEN ROOF / WALL

A planted roof or wall to a building that helps to
control runoff slowing the flow down to the ground,
store rainwater and filter out pollutants.

FOUNTAINS AND WATER SQUARES

Rainwater can be collected at source for use and
storage in public focal points

GREEN HERITAGE
REDEVELOPMENT

Location: Copenhagen,
Denmark

Transforming existing industri-
al area, making the harbour ac-
cessible for visitors and locals

RAIN GARDEN

A shallow, planted depression used to store

excessive rainwater before it soaks away. Plants and
soil layers filter water before entering groundwater
system. Ideal in ‘ultra urban’ areas of limited space.

PERMEAELE PAVING

Surfaces which allow water to soak gradually into the
ground. Porous material replaces traditional hard
impermeable surfaces. It can be used in permeable
and impermeable ground conditions. It can also.
treat runoff and remove pollutants. May become:
incffective ina flood.

Lessons learned: social interaction,
health and well-being

- Bringing people closer to the water by

integrating water streams in the building

- Biophilia: Water experience on the roof
as physical cooling element, combined

with water reflection visible on the inside

triggering the visual experience

Lessons learned: social interaction,
health and well-being

- Involving locals in the design process

leads to a building being more appre-

ciated

- People can use the waterfront to swim,

now that it is made accessible again and

is still actively in use

ONISNOH
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The urban square scale

WORKING WITH LOCAL
MATERIALS TO REDUCE
TRANSPORTATION COSTS

AND HOUSING PRICES

Reducing transportation costs for affordable housing

use water stream as energy
source from high and low tides

local dredge from river to high-
er up soil and make more room
for water

cross laminated bamboo (CLB
instead of CLT) as building ma-
terial - bamboo grows faster

and absorbs more CO2, but
also 4x stronger

hemp insulation can be grown
locally and fast, but also a bet-
ter water resistancy
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The whole area is at risk of tidal flooding if ,\

the sea level starts to rise and no action is
taken. Different flood types can be divided:

~a

Fluvial or river flooding

takes place when the water flow becomes higher
than the volume capacity of the canals, river, and
other channels

Pluvial or overland

lL-

happens when the drainage system cannot with-
draw, and the ground surface cannot aborb, the
large amount of rainwater

[
Coastal floods ‘
because of storms
i
Groundwater floods |I
(=]
happens when the water table is exceeded due to m

an increase in rainfall

G U RO U R  O |

Soiltype and green land-use also de-

1
P
1
termine how much water can be ab- :
sorbed i
]
This side of the river only has com- i
bined sewage systems, whereby rain- i
water is mixed with grey water, result- '
ing in loss of ‘clean rainwater’ that can '
be used for other purposes. In times of !
heavy rainfall this can lead to the over- :
I
]
]

flow of the sewage systems too.

O
on | womrn | w6
e

e

Flood-risk analysis T
Scale 1:5000 - Iy

Engaging with Water
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Design principle: designing with different flood levels

LEVEL 0.5 - higher-up soil with 0.5 m

1. acceptable high
flood risk: under-
ground parking

2. suspended floor
to prevent ground
floor from getting
wet - reduce rot-
ting process while
making open space
multifunctional for
air labyrinth

3. on top of soil low-
ered waterways are
created to guide wa-
ter to designated low
risk areas

RESPONDING TO DIF- |
FERENT FLOOD LEVELS:
FUTUREPROOF SPONGE |
BUILDING ADAPT TO |
CHANGING WEATHER
TYPES |

COLLECTIVE WATER MAN-
AGEMENT USING BIOMIM-
ICRY AND BIOPHILIA |

49



Design principle: designing with different flood levels

LEVEL 1.5 - waterways and lowered watergarden determine building formation

Engaging with Water
Architectural Engineering Studio
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Design principle: designing with different flood levels

LEVEL 1.5 - terrased waterfront forms extra water stream protection

Engaging with Water
Architectural Engineering Studio
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Design principle: designing with different flood levels

LEVEL 1.5 - wind and natural waterflow of Thames river influence waterway formation

Exterior walls function as
extra protection layer

0 W
,
., N
. W
N W
. \,
,
= \\\
,

Wind direction pushes
water in other direction

52
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Design principle: designing with different flood levels

LEVEL 1.5 - create save escape routes connecting are bridges are formed

Connecting bridges for save
highered escape route

Engaging with Water
Architectural Engineering Studio

54



Design principle: designing with different flood levels

LEVEL 1.5 - biomimicry: using nature’s characteristics optimally

Engaging with Water
Architectural Engineering Studio

~ sloping roofs for mit-
- igating surface water
- from roofs, but also
~—  for natural daylight

north facade

55
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3D perspective view of building blocks
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Design principle: designing with different flood levels

LEVEL 1.5 - sloping roof design and building heights also respond to surroundings

{ Connecting business district J

High-rise expensive housing / art
district

Floodable unaccessible greenland
- risk on floodings from Lea river

Low rise neighbourhood with old |~ -
warehouse characteristics

Old warehouse & whale oil
extraction site

Architectural Engineering Studio 58



Design principle: designing with different flood levels

LEVEL 1.5 - final everyday functioning

Engaging with Water
Architectural Engineering Studio
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Design principle: designing with different flood levels

LEVEL 1.5 FLOOD - main escape routes for neighborhood - highered roads

from highered es-
cape bridges existing
highered ground of
1.5 m can be reached
to later access the

main road

main road highered
with 0.5 m

Engaging with Water
Architectural Engineering Studio
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Urban plan - flow through areas
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ROUTING - CONNECTING NEIGHBORHOODS WITH THE

WATERFRONT OF THE THAMES
. 1

&““

‘

Engaging with Water
Architectural Engineering Studio
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ROUTING - CREATING SIGHTLINES FOR CONNECTION

K

S

ROUTING - STRENGHTEN EXISTING GREEN AREAS TO STIM-
ULATE BIODIVERSITY
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Urban plan

Scale 1:1000
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Urban plan

Scale 1:1000

Engaging with Water
Architectural Engineering Studio

64



Integrating Sustainable Urban Drainage Systems (SUDS) and Green Infrastructure (Gl)
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Terraced waterfront




Lowered watergarden
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A SuDS example: Thames ironworks historic building as water reservoir



SuDS example: Thames ironworks historic building as water reservoir

Re-using the existing structure as historic recognition points for water re-use
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Engaging with Water
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SuDS example: Thames ironworks historic building as water reservoir

Re-using the existing structure as historic recognition points for water re-use

EE AN
piplim
‘_}I IIII

“ e




iR
=L
\LD“Q @ﬁ%u
ﬂd > | Y :
Efg“%%% Q@%B@Dqﬂv =z
o0l S OUBHTER
P

) -y

=
o~ Ll
RN~
Ik

£

—]




Water exclusion versus water entry strategies

[
S&l

TRADITIONAL BUILDING' WATER EXCLUSION STRATEGY' WATER ENTRY STRATEGY'

GROUND FLOOR: MOSTLY PUBLIC
UPPER FLOORS: HOUSING

Engaging with Water
Architectural Engineering Studio

AMPHIBIOUS STRATEGY ' HIGHERED PLINTH STRATEGY'
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dwelling type 3: 90 m?

. study area

. restaurant

. after school care
. flexible workspaces
. after school care
. restrooms

. water core

access areas

IN TOTAL: m2
APARTMENTS:



Protective waterfront layer

Internal courtyard with natural fresh

A\ yd / air supply to create open courtyard |
E idea
/ e
- -

Courtyards for cross ventilation ' Strong exterior walls asks for different
and daylight ' design lay-out to create enough day-

A\ &‘) light internglly
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ineering Studio 76



Gourtyard watercore: everyda i

Scale 1:200 BY
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Courtyard watercore: everyday functioning A

Scale 1:200 By
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Gourtyard watercore: 0.5 m flood level 1

Scale 1:200 BY
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A

Gourtyard watercore: 1 m flood level 1

Scale 1:200 BY
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Street profile - water entry connection

Scale 1:200
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Waterfront and street profile

Scale 1:200

waterfront connection
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Plant selection street profile
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Sunlight - metal sheeting and gutter with vertical slats as sun shading N

______ - e
Scale 1:200 By ! \L: A
SUMMER - SOUTH SIDE I
« stacking volumes for shadows to still be able to create !
wide views while blocking the sun
- extra movable sun shading part of aesthetics facade
SUMMER - WEST SIDE I
» balconies block part of the low hanging sun |
van50 e  gutter design partly blocks sunlight I
. .
[ — 1
1
=+25.500 I 1
1
1
WINTER - SOUTH SIDE L+21.500 = l 1
» metal sheeting is more function- I I
al because of lower sun position ‘ !
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SOUTH SIDE
» courtyard provides enough daylight / sunlight
+ while also stimulation cross ventilation
WEST SIDE

+ balconies block part of the low hanging sun
» vertical slats create shadowing - large windows possible

++17.500

++13.500

++9.500

++5.000
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3D section - streetprofile and garden connection to buildings
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Water-resiliency design steps

- )

P 25 ‘A7
: = ]
WATER RESISTANT BUILDING MATERIALS VENTILATION & COOLING
SYSTEMS (BIOPHILIA / BIOMIMICRY)
RECOVERY MAINTENANCE HEALTHY, INTERACTIVE WATER EXPERIENCE

ENERGY / HEATING SYSTEM WATER RUN-OFF FACADE & ROOF DESIGN

|nzrering Studio 87



STEP 3

THE SOGIAL BUILDING SCALE

Using hiomimcry and biophilia to help raise sustainable awareness

Different water patterns as aesthetic and physically pleasing element

How can the usage of biomimicry and biophilia in a building
design enhance our living environment?

How do you teach people about sustainable solutions?

Symbol of the f
prosperity, prog

Historic use of water

art & design

architectiiral-antis="g
tic solutions Iikﬁq
fountains 1

T i s
0




STEP 3

THE SOCIAL BUILDING SCALE o ot lovels

& relaxation

Using hiomimecry and hiophilia as emotional influencing aesthetic

Different water patterns as aesthetic and physically pleasing element

biomimicry: “using the movement of water that evokes relaxing
sounds, visual satisfaction, and physical influence such as cooling
air and purification to create interaction”.

(Parancola, 2019; Al-Bakry, AL-Tuhafi & Mahmoud, 2022).




STEP 3

THE SOGIAL BUILDING SGALE

Using biomimcry and biophilia to help raise sustainable awareness
Different water patterns as aesthetic and physically pleasing element
Biophilic effect on well-being: Context, motion, clarity, sound,

and colour are part of the experience and perception of water that
can be linked to biophilia (Kistemann & Vélker, 2011).

Moving water

power (waterfall)

rippling water

peaceful sound

calm water

soothing refle



Conclusion

Motivating stakeholders: BREEAM rules and awards

To activate stakeholders, communicating and showing the way we consume and use water is crucial.

9L

Involving ALL stakeholders

hidden sewage systems == --c e oo e e da e BREEAM outstanding award
(example building)

A more sensitive attitude of the user can only be reached if users are aware of the sustainable water systems

within the building. It activates them to want to participate in realizing sustainable solutions, resulting in

communities that exchange ideas and knowledge. The design focus is then related to both indoor and out-

door and tries to create a connection between the two spheres, by means of a multifunctional building that
connects private and public spaces through water sensitive projects.

Engaging with Water
Architectural Engineering Studio
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Building materials

0 Histogic DeveLopHELT : wWALE H0u §6 (MA’MCl'etlBﬁ&S
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) weop /
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b
!
' Fronk fFacodde
CLB CHARACTERISTIC OLD WOODEN STRUCTURE BIOPHILIC EFFECT

CROSS LAMINATED TIMBER (CLT) VERSUS CROSS LAMINATED BAMBOO (CLB)

e CLB more water resistant than CLT
e CLB is 4x stronger
e Lighter environmental carbon footprint

¢ Two-way span direction

Engaging with Water
Architectural Engineering Studio 92



Combining technical interventions with construction principle

Air labyrinth as structural layer

CLB ROOF
Sedum + sloping roof for biodiversity
with supporting beams and columns

CLB FLOORS

Ground floor; 5 -layered CLB
(better water resistancy because of
more glued layers)

Upper floors: 3-layered CLB

(cross laminated bamboo)

CLB WALLS

with visible gluebam columns and
beams - easy to access when
reparation is needed

air labyrinth transporting natural air
supply - extra protection flood
layer for upper floor

re-using stelcon plates from site

-1.5 m parking underground -
becomes flooded when floodings
oceur

Steel pole foundation for enough
depth in ground for support when
soil is washed away by floodings

AXONOMETRIC PERSPECTIVE CONSTRUCTION

clamping plate with black alder wood -
water resistant

Stelcon slabs
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Gombining principle house seperating walls

CLB structural walls and glubam beams

LOWERED CEILING WITH 100 mm
CLB finish for air supply pipes for

central cores
RECOVERY MAINTENANCE

SOUND INSULATION above CLB

INSULATION on outsides of CLB
wall as protective water layer
(hemp insulation partly absorbs
water

AIR GAP for CLB to breathe

VISIBLE GLULAM BEAMS - refer-
ing to old warehouses of East India
Company

5-layered CLB on ground floor as
extra water protection layer be-
cause of natural glue

NN
(/7

TWISTFIX or EPDM-foil: cavity drain
membranes to create a waterproof
barrier - creating a continuous air-
gap that can be ventilated. Plaster
can directly be attached to it

Behind insulation air gap so con-
struction can dry, while household
still can live in their home
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Natural ventilation & cooling system (type ¢)

WATER FILTERING |
. SYSTEM | |

VENTILATION & COOLING
SYSTEMS

WATER FILTERIN

" SYSTEM

| |
|

-

WATER

RESERVOIR

FLEXIBLE
PRESENTATION /
MEETING SPACE

/ EDUCATIONAL SPACE
/ ‘ W B
D EDUCATIONA
L FOOD
AT I GARDEN
'/‘a‘i_ﬂ C}f - FLEXIBLE AFTER SCHOOL 5
e e WORKYPACES™ DAYCARE +0,
= } |
[ INDOOR COURTYARD |
el 2 [
<] P wl
~ L — < | |
@g
xe
- ¥
)
= \
B R " ART EXHIBITION SCHOOL
Mo 1

A %N
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Healthy indoor climate; re-creating the ‘waterfall’ effect i

Biophilic aspects combined with biomimicry and technical interventions for healthy indoor By

climate : j ‘ I
WATER FILTERING AIR SUPPLY VISUALLY A c
o o £+30.500 A T
2 —
ili ; i £+26.500 -
(BIOPHILIA / BIOMIMICRY)

HEALTHY, INTERACTIVE WATER EXPERIENCE

SECTION AA'
scale 1:200

WATER FILTERING SYSTEM IN COURTYARD
- re-using for toilets

SECTION BB’
scale 1:200
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Healthy indoor climate: using natural wind for air supply

Climate system during summer

HP

1
Indivicial heat pump !
HP

1
Incivickual heat pump |
H

1
Indiviciual heat pump |

l!illi@ll!!
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]
1 _Individual heat pump
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Wind catcher with water shower
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During summer = less air in atrium Central heatpump extracting air
windflow - windeatcher " to warm/ cool water for floor
helps capturing frash air i . heating {low temperaturs)
N [ i
. ! /
"‘\_ /

. 428478
T IEaE -
Fier !
: JE +21.500
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I 1 | [ +17.500
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I e
I i
H | gl L lm ++0.500
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i
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.. - __...... .......... LR R0 RPERE L D L™
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Healthy indoor climate: heatpump for extracting air i

Climate system during winter BY " JEE B \L
W HATR L ‘ ‘ A

[ O ' i -+16.741

I s R Iz ] JEiE] <+13.500
m | T . T '"q'-'r nnnnn munm.uuuuluulllllljllllll_llljl_ll['
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SECTION BB’

scale 1:200

Y

: : : e o

1 1 ' ~ * :

. ! 1 e h

L f ' Py .

1 1 rd -~ 1

! ' f, “ 1

Solar chimney is closed S —— Y
during winter to re-use )
heat for heat pump /

‘Central heatpump extracting air
to warm/ cool water for floor
haating {low temperature)

=+21.500 .
. L & v .
T 1 X i i
_______ | it -] B O |
' - . : ZIN
_________ : | | il - e 1
il W ; : N It I ” »
i i .I

SECTION AA'

Engaging with Water Scale 1 :200

Architectural Engineering Studio
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Heatpump functioning

Dependency on functioning during floods

ENERGY / HEATING SYSTEM

AIR SOURCE

HEATPUMP

AIR-AIR

SOIL SOURCE

Engaging with Water
Architectural Engineering Studio

7 AIR-WATER

floor heating and air heat
extraction to re-use for
heatpump

HEATPUMP

not functional during flood
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Other building block: air [abyrinth with central waterfilter system n :

Climate systems

e

HOT AIR SOLAR CHIMNEY IS RE-USED TO WARM
UP WATER (ventilation type C) AIR - WATER HEATPUMP ON ROOF REDUCES

MALFUNCTIONING DURING FLOOD

Air supply from air labyrinth

Mechanical ventilation leading . Air supply from air labyrinth
Collective heatpump extracting air ' i .
for floor heating in winter d / hea_t to heat pump Collective heatpump extracting air J Solar chim ney
/ - +° openings from solar chimney . i
____________ [ . for floor cooling ’ d

- are closed during winter

[ nternal control points -
ey . HP internally- .«
Lo adjustable 7
- L4 . s

Hidden systems on top floor behind
open wooden slat structure

”
HP internally-_.~

adjustable _#
- 4

Floor ehating to adjust
desired internal temperature

Hidden systems on top floor behind
open wooden slat structure

-

Floor cooling to adjust
desired internal temperature

ey

Cou rtyard Hybrid mechanical ventila- . | e 'i %

tion to control the airflow
Hybrid mechanical ventila-

tion to control the airflow

Hot summer air is being Air filter - healthy humidity
cooled by air labyrinth

(thermal mass of concrete

stelcon plates with rough

textured surface)

Cold winter air is being Air filter - healthy humidity
warmed up by air labyrinth

(thermal mass of concrete

stelcon plates with rough

textured surface)

SECTION OF CLIMATE PRINCIPLE WINTER SECTION OF CLIMATE PRINCIPLE SUMMER
Scale 1:200 Scale 1:200

Engaging with Water
Architectural Engineering Studio
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Lowered ceiling section for distributing natural air supply from air labyrinth

Section of internal courtyard building

B
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EFFECT\wWeNMESS
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I‘ uumm!

AIR supply

.‘ )

llillhllll

A
Seeanny

SECTION INTERNAL COURTYARD BUILDING
Scale 1:200
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Air labyrinth with indoor ‘waterfall’
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3D perspective of courtyard with air shafts

VISIBLE WIDE GUTTER NEEDED BECAUSE P _
OF SLOPING ROOF P WATER FILTER SYSTEM
= ﬁf/ USING SAND AND SHELLS

WATER RESERVOIR

Engaging with Water
Architzctural Engineering Studio

104



Legenda

Loamy and clayey soils of coastal flats
with naturally high groundwater
Drainage: naturally wet

Fertility: Lime-rich to moderate (3/5)

landcover: arable some grassland

habitats: wet brackish coastal flood meadows
carbon: medium

drainage to: local groundwater

water protection

Soils are mostly drained. Shallow groundwater and mar-
ginal ditches to most fields mean that the water resource

is vulnerable to pollution from nutrients, pesticides and
wastes applied to the land

general cropping

Most land is used for arable and root cropping but this is
replaced by grass where soils are excessively stony or too
wet. Although subject to groundwater inundation in the
subsoil, these soils can be droughty in the summer

Loamy soil with naturally high groundwater ;
Drainage: naturally wet
Fertility: Low (2/5)

landcover: arable grassland and woodland
habitats: wet acid meadows and woodland
carbon: low

drainage to: local shallow groundwater
water protection

Soils are mostly drained. Shallow groundwater and mar-
ginal ditches to most fields mean that the water resource

is vulnerable to pollution from nutrients, pesticides and

o
" wastes applied to the land

"ttty
“*wm,,,,, %
g

general cropping

Lighter soils support a wide range of crops and are highly
productive as they contain much available water and are
stoneless and flat. Heavier soils are less easily worked and
favour grass




Ground floor air labyrinth defail

Fire-glazed brick finish and water resistant concrete floor slab air labyrinth

WATER RESISTANT BUILDING MATERIALS
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Engaging with Water
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Facade build-up

100 mm glazed brickwork

40 mm airgap

water retaining foil

120 mm hemp insulation

vapour retardant foil

180 mm CLB (glue-laminated bamboo)
50 mm acoustic insulation with air gap
12,5/12,5 mm interior wood finishing

AR R IIIRITIRTTTHIHIHIHih

»»»»»»

on ground floor: 5-layered CLB - better resistant to water because of more glued layers

T IMMTMrMrrMrTrrsTrTrsTrsrmsrTrrTrmrmrrrEsE OO, EEEE

— | re-using stelcon plates from site
| for air labyrinth - supported by
wood columns

|
| air labyrinth also providing space for installations and pipes
protection fom water because of EPDM foil combined with water

resistant concrete i
Floor build-up

10 mm timber floor finish

18 mm fermacell with floor heating (dry system)

PE building foil

30 mm EPS insulation

50 mm sand layer in honeycomb formed grid (dry, smooth surface)
120 mm CLB (glue-laminated bamboo)

EPDM foil

500 mm air labyrinth
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Bathroom as |as’r Passing point for air exhaust
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Climate princ

"Air laby

iple

)

and construction in floorplan: family home type: 90 m2

1

Lo

//

220 k182

21A % 270

=

6600

de

20(

de

A

Engaging with Water
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Central cores allow floor plans to ch_ange: 2-person home type: 4b m2
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Allowing more flexibility: changing floor plans

r — —

2 PERSON APARTMENT

r —

9

CLOSE TO WORK EN-

2 PERSON APARTMENT

r —

ROOM FOR FAMILY

| VIRONMENT / BUSI- | | GROWTH

| NESS DISTRICT |

| cLOSE TO CENTRAL !
| LONDON |

same grid system allows for changing floor plans - according to demand for 3 housing types
approximately 110 apartments

Engaging with Water
Architectural Engineering Studio

- — — /1

SINGLE FAMILY
APARTMENT

CLOSE TO EDU-
ES
SINGLE FLOOR

OR 2-LEVEL
APARTMENT

CATIONAL SPAC- |
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FLOOR PLAN 1st FLOOR
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What materials to use for water resilient buildings?
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Combining construction principle with aesthetics of facade

Loweral horizontal forces water pressure on external walls by using butresses

e h)
wall |\ Buttress
b)

a)

Butresses form vertical aesthetical addition to
facade, but also...

- protect the glass facade parts from rubbish
being taken by the river when it gets flooded

- slow down the water stream of the guiding-
waterways

- fire-glazed bricks combined with water-resis-
tant concrete

WATER RUN-OFF FACADE & ROOF DESIGN

SCALE 1:200
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Translation of buttress in facade (fire-glazed brick)

Scale 1:50 from 1:20
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" Visual of butresses in facade g




Slowing down- water runn-off facade

Loweral horizontal forces water pressure on external walls by using butresses

CLEARLY VISIBLE WATER DRANAIGE SYSTEM
TO STIMULATE WATER SAVING HABITS

cross laminate bamboo floor visible on inside and outside . ————— '
« reference to old warehouse wooden structure i s

« indoor/ outdoor connection 1
1

I

TIDAL STREAM - EXPERINCE OF HIGH AND 1
LOW TIDE OF THAMES RIVER 1
I
® J

1

I
7
| plants survive during high and low, *
water levels

« reed

«  cattail

«  yellow iris

— =

1
1
1
1
1
1
1
1
1

J
1
|

En
Ar

_....mnumiIIIIIH!IIIII]ﬂ]lllimllilulli‘ Facade part on park side

(BIOPHILIA / BIOMIMICRY)

HEALTHY, INTERACTIVE WATER EXPERIENCE

§ lilllllllilll / // /7,

WATER RUN-OFF FACADE & ROOF DESIGN

butress in facade

SECTION PARKSIDE
SCALE 1:50
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Balcony detail 1st floor

Balcony build-up
40 mm timber floor finish I
30 mm battening I
sloping EPS insulation with water retaining foil
vapour retardant foil |
200 mm hemp insulation
180 mm CLB (5-layered to support overhang) I
;
n n } I
Wil % 4
@%‘fj 87 ‘éj 1Y, sloping timber floor cladding to re-use |
0 ,.\Y v 3 Y <
‘19)* i\ \;\%“ ’:‘Qg/ (@@V y water for plants |
W Tl 2 S AR ST > -
S
18 »\\E% 2 Mia""(’ 4
itanicon | A (B0
{ 3%3% ¢ \&fvi@ i%‘@/ : |
/égﬂl BERRE TS %/I]‘uf;?, I
\ S LS SN S SESt
g A AN A AT AN 7
0I8G 0N G 0INT 00 020 0D

AT A A A
%m AR ARy

?222%22?2222%%%%%%?%2%@%2@@%

excess water from planters streams to next balcony level |
Floor build-up |
visible GLUBAM beams and columns 10 mm timber floor finish |
. . 18 mm fermacell with floor heating (dry system)
(not along facade to remain . PEbuilding foil
freedom in window heights) « 30 mm EPS insulation

50 mm sand layer in honeycomb formed grid (dry, smooth surface)
120 mm CLB (glue-laminated bamboo)

Facade build-up

100 mm glazed brickwork

40 mm airgap

water retaining foil

120 mm hemp insulation

vapour retardant foil

100 mm CLB (glue-laminated bamboo)
50 mm acoustic insulation with air gap
12,5/ 12,5 mm interior wood finishing

NN & SCALE 1:10

VAT ITTNTNNN
A

Engaging with Water
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Visible gutter facade design as part of balcony !
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Gutter with wooden slats
continueing in balcony to

create one facade element * I WJ l 1} I'I II !II I“ “ “! I“

Balcony is not only ‘an addi- I

tion’ but a real aesthetic el- | ‘
|
|

ement
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Roof detail - lowest point

Visible gutter to show water re-use aspect

roof upstand protecting soil from streaming into gutter

gutter in sight to put emphasis on water re-use

Facade build-up

. 40 mm vertical cladding

. 20 mm horizontal battening

. 20 mm vertical slats

. water retaining foil

. 120 mm hemp insulation

. vapour retaining foil

. 100 mm CLB (glue-laminated bamboo)
. 50 mm acoustic insulation with air gap
. 12,5/ 12,5 mm interior wood finishing

gutter support with timber finish

SCALE 1:10

Engaging with Water
Architectural Engineering Studio

Sedum Plus roof build-up

. vegetation

. 80 mm substrate
. 20 mm drainage
. 40 mm protective layer (root resistant foil)
. water retaining foil

. 200 mm hemp insulation

. 120 mm CLB (glue-laminated bamboo)

. 50 mm acoustic insulation

. 12,5/ 12,5 mm wood finishing
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Visual of gutter facade design as par’r of balcony
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Free o be designed facade

i i i
i i
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| | Metal sheeting as sun shading
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i . . | glass facade to warm up inter-
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! _5?! : i3 -r
if! E 0 |
BB % |
il i gk .
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Highest point roof detail

Facade build-up

Higher roof upstand to support air shafts

. 40 mm vertical cladding

. 20 mm horizontal battening

. 20 mm vertical slats

. water retaining foil

. 120 mm hemp insulation

. 100 mm CLB (glue-laminated bamboo)
. vapour retaining foil

. 50 mm acoustic insulation with air gap
. 12,5/ 12,5 mm interior wood finishing

Engaging with Water
Architectural Engineering Studio

MR

T

Sedum Plus roof build-up

. Vegetation

. 80 mm substrate

. 20 mm drainage

. 40 mm protective layer (root resistant foil)
. water retaining foil

. 200 mm hemp insulation

. 100 mm CLB (glue-laminated bamboo)

. 50 mm acoustic insulation

. 12,5/ 12,5 mm wood finishing
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Overview of interventions translated in facade design

WATER RESILIENT DESIGN INTERVENTIONS
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Final visual translation of gutter integrating technical interventions in facade design

% :2? H‘IHIIIIH‘

gy 1] ll‘un-]lLlI
W | [ 1) R T )

“-u 1T |||l\ﬁ
il
’ TRITIT

SCALE 1:200 - rescaled 50%

nga with Water
Architectural Engineering Studio 1 28



Final visual translation of gutter integrating technical interventions in facade design
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Connection facade with watergarden
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3D view - water collecting balcony side

Use of perrenials to...

...absorb heat to help cool area
...attract pollinators
(stimulating ecosystem)

... reduce the need for irrigation
- but also....

open wooden slats not visible from
with hidden heat- streets
pump on ‘roof’

AN A e ...Yellow iris
tl 5 ; ‘ . l"'
T 10k,
s It ITNLM él A !
-/V” biophilia: CLB floor extends
{

...Cattail
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Final conclusion

CHALLENGES AND OPPORTUNITIES OF
...integrating biophilic elements and biomimicry systems...

forms a combination of both and makes it possible to
show technical water interventions in an aesthetical way

. internal waterfall to stimulate natural airflow

. visual gutter design as part of sun shading system
and facade design

J functioning of a buttress to counteract to horizontal
forces

...using the landscape and natural characteristics of a site
suffering from waterfloods as a base,...

* brings limitations to building block formation because
of guiding waterways

e creates a different sponge architecture typology re-
sponding to different flood levels and other natural
characteristics

¢ leads to an integration of technical interventions with
visual experience

...incorporating visual water systems to enhance well-be-
ing and stimulate sustainable awareness / water saving
habits

e still raises the question of who will invest, how do you
convince other parties

e asks for a lot of research about these systems as not a
lot of research about water resilient materials has been
conducted yet

...affordability to reduce total project costs

e leads to a creative way of thinking when it comes to
technical construction design

Engaging with Water
Architectural Engineering Studio
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Discussion

Motivating stakeholders: BREEAM rules and awards

To activate stakeholders, communicating and showing the way we consume and use water is crucial.

9L

Involving ALL stakeholders

No insurances = === e e e e m e e — - BREEAM outstanding award
Less recovery costs (example building)

A motivating factor to reach sustainable goals, not the desired way of thinking about sus-
tainability that should be reached.

Intergration of landscape and architectural designs not researched, but of great impor-
tance to propose a well-considered water sensitive design approach that fits within the
multiple scales of the landscape scale, urban square scale and social building scale.

Engaging with Water
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