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graduation project P5
TU Delft

Gaia 
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Model Dwelling
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Adapting to Changing Family Compositions 
and Lifestyles.
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National productive park Delfland

Source; (Zus)

REDESIGNING DELTA

NATIONAL PRODUCTIVE 
PARK DELFTLAND

ZUS [Zones Urbaines Sensibles]
Flux
Sweco

REDESIGNING DELTA

NATIONAL PRODUCTIVE 
PARK DELFTLAND

ZUS [Zones Urbaines Sensibles]
Flux
Sweco

Vision National Productive 
Park Delfland 

Boezembuffer; mainly waterstorage and reeds

Boezem

Peetlands: new forms of natural farming, wet fields 

Peet+clay lands: natural reserves, wetlands for birds

Claylands: woodproduction, fruitpicking forests

Dike  around lower parts of the existing urban areas

Urban area's

Public transport nodes

Designated areas for urban densification and   
      waterbuffer within the city

Boezem as a green blue infrastructure in the city
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National productive park 
Delfland; a green lung for the 
city

National productive park Delfland

Source; (Zus)
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Expansion of Midden-Delfland

Source; Topo tijdreizen 

1950 2020
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Houses

Source; (Zus)
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Houses 

Source; (Zus)
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Neighbouring areas

Holy noord

Holy zuid
Broe

kp
old
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Aalke
etp
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Maasland

M
aasdijk

Maasluis

De Lier

Waterin
gen

Keuntsheul

Schipluiden

Abtswoude Schieweg

Overschie

W
oudhoek

Industrie

Groenoord 
and Kethel

Rotterdam-
North-West

Ruiven

Delfgauw

Pijnacker

Rodenrijs

Westwijk

Tanthof-westBuitenhof

Voordijkshoorn
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Mobility 

M
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Westwijk Vlaardingen 
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Westwijk Vlaardingen 
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Post-war neighbourhood

Source; topo tijdreizen 

1950 1960
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Master plan designed by Maaskant and Van Tijen

Source; Archive Nieuwe Instituut
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‘Buurten’

Hoogkamer

Lage Weide
Wetering-Noord

Wetering-Zuid

Zuidbuurt
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Pillarisation of facilities
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Green structure
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Green structure

Source; Archive Nieuwe Instituut
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Intended user patterns
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Intended users
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Spread out facilities
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Green structure obscured
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Other users
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Liveability

social cohesion nuisance and insecurity
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Hoogkamer
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Arm in 1960

Houses 

Public facilities  
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Public facilities 
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Arm in 2005

Houses 

Public facilities  
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Houses
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2020

Houses 

Public facilities  
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Houses
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Vision

Open buildings at ground 
level/plinth for visual connection, 
community functions

Bringing in water & nature from 
wetland zone (ZUS)

Vehicular access only on 
the periphery

Varying building typologies 
and units with interconnecting 
‘couryards’

Remove shops, allow movement 
underneath building

Link neighbouring open spaces 
with eco-corridor

Open space with provision for 
temporary structures, farmers 
markets, events etc.

Proposed development- Multiple building typologies
(without existing structures)
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Orientation 
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Orientation 
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Orientation 
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Discriptive space 

Source; The Social Logic of Space (Hanson & Hillier, 1989)
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Discriptive space 

Source; The Social Logic of Space (Hanson & Hillier, 1989)
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Non-discriptive space
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Negative space

Source; A pattern language Cities, buildings, construction (Alexander, et al., 1997)
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Positive space

Source; A pattern language Cities, buildings, construction (Alexander, et al., 1997)
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Water
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P2
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Construction
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Construction
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Houses

R=14m (6 houses)  R=11m (4 houses) R=8 (2 houses)
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Orientation 
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Target group; Non-Humans 

Source; (Aghina et al., 2023)

Green roofs 
and climbing 
plants

high-rise Low-rise high-rise Low-rise

5m

10m

15m

20m

30m

40m

60m

80m
100m
130m

Tall trees Small trees Zoom planting Bushes and 
hedges

Grass and 
Sand

Berms and 
dry elevation

Wet
Bank and open water

K

P

M

Zr

Titmouse

Blue tit

H

Blackbird

House sparrow

Black redstart 

Birds

Sp Starling

Swift

S

House swallow

Peregrine falcon

Gz

Hz

D

T

L

E

Common dwarf bat

Bicoloured bat

Ee

Late-flying bat

Squirrel

Hedgehogs 

Mammal Insects

B

V

R

Bees

P Pool frog

Natterjack toad 

Mammal

Butterflies
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Single households 40%

Two-person 
households 31%

Three or more person 
households 29%

Target group; Non-Humans 
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How a design emerges

Quantity 
Typological Thinking 
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Non-hierarchical house

Room of 12.1 m² 
freely configurable.

Room of 12.1 m² 
freely configurable.

Room of 12.1 m² 
freely configurable.

Kitchen in the center of the house and 
accessible from every room.

Shared space.

Sliding doors to 
potentially integrate 
the space into the 
house.

Outdoor space 
adjacent to the shared 
space.
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Research

The storage room 
is primarily used 
for storing bikes 
and tools.

The window faces the fire 
lane, and three meters 
beyond the fire lane, there 
is another window through 
which neighbors and 
passersby can directly see 
into the house. The curtains 
are always kept closed.

The living room consists of 
a section with a computer

the front garden is not used and has no 
added value for them.

They appreciate the spaciousness 
of the living room as they enjoy 
hosting parties and dinners for large 
groups of people in their own space.

The garden is used as a 
sitting area and workspace 
when the weather permits. 
Otherwise, the garden is 
not used and is tiled.

the sitting area is adjacent 
to the kitchen.

The kitchen is 
widely used.

Marta loves cooking 
so she enlarged the 
kitchen.

The garden room 
is full of plants 
and is used 
as a separate 
space for private 
conversations and 
as a screening 
area when her 
boyfriend is 
there. 

The dining table 

The sitting room is 
used for watching TV 
and visiting several 
people. 

Her partners hobby room 
and also storage. She 
finds this an annoyingly 
cluttered room. 

The bedroom  

The bathroom. 
She does not like 
it being used by 
others.

This is her daughter’s 
old bedroom. now it 
is used as a room for 
laundry.

The laundry 
room

This is a 
private 
outdoor 
space he 
is directly 
linked to the 
communal 
roof terrace 
so it does not 
feel private.

The curtain is always closed 
because people often look in. 

the bedroom

The bathroom 
was enlarged 
at the expense 
of the bedroom 
so that it could 
accommodate 
a bathtub.

The laundry 
rooms and also 
the storage 
room.

This part of the living room was 
first intended as an extra bedroom. 
However, when it was built, she 
chose to leave out the partition. She 
used this part as a study. She misses 
a space for lodgers but is happy with 
a large living room and more light. 

The living room has been completely 
renovated now that she has retired. 
Since she is home more for relaxation.

the kitchen

dining table

This is the finest outdoor 
spaces as it offers more 
privacy. 

the nice thing about 
this outdoor space is 
that it is linked to the 
kitchen for outdoor 
dining.

Loes and Ijnze Martha LIdy
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Game

Couples LAT relationships Singles 

interacting 
with people in 

space 

the feeling 
and 

perception of 
space 

sharing 
tasks and 

care in 
space 

the 
importance 

of space 
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Relationship diagram

Private 

Privacy

private Martha

shared realm/ singel 

Intimacy

private partner 

Private/ savety 

shared realm 
private Ijnze

private Loes

Intimacy

Private/ savety 

Couples LAT relationships Singles 

Source; (Alexander, et al., 1997) & (Hillier and  Hanson, 1984) 
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Intimate couples

Source; (Alexander, et al., 1997) & (Hillier and  Hanson, 1984) 

living room
kitchen

bathroom

toilet storage

private 
realm

Bed

living room

private 
realm

garden

most intimate

intimate

Shared (black) and private realm (orange) Relationship diagramSpace syntax
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Storage for 
everyday 

stuff
Very private 
outdoorspace 

underground 
storage for less 
frequently used 
items 

Bed box for a 
more intimate 
sleeping area

Private realm 
person 2

Private 
realm person 
1; almost 
equal space 
allocations

House neignboursHouse neignbours

stair to 
indicate 

new realm Living room/dining 
room; Two separate 
living spaces allowing 
people to choos whether 
to spend time together 
or be alone

Living room/
dining room

kitchen and ‘hallway’ 
coming together and 
saving space 

built-in 
wardrobes

The more public 
functions are located 
on the street

one house of four 
R=11m 

65 m2 GOIntimate couples
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Non-intimate couples

Shared (black) and private realm (orange)

most intimate

intimate

living room

kitchen

bathroom

toilet 

private realm

living room

private realm

garden

toilet 

Relationship diagramSpace syntax,

Source; (Alexander, et al., 1997) & (Hillier and  Hanson, 1984) 
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private 
toilet Very private 

outdoorspace 

underground 
storage for less 
frequently used 
items 

Private realm 
person 2

Private realm 
person 1; 
equal space 
allocations

House neignboursHouse neignbours

stair to 
indicate 

new realm Living room/dining 
room; Two separate 
living spaces allowing 
people to choos whether 
to spend time together 
or be alone

Living room/
dining room

kitchen and ‘hallway’ 
coming together and 
saving space 

The more public 
functions are located 
on the street

residents can 
share rooms 
or keep them 
private  

one house of four 
R=11m 

65 m2 GONon-intimate couples
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Titel 

Page  58
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Titel 
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Relationship with inside and outside
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Titel 

Page  61
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intimate

living room
kitchen

bathroom

toilet 

private realm

garden

Relationship diagramSpace syntax

Source; (Alexander, et al., 1997) & (Hillier and  Hanson, 1984) 

One person households 
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One person housholds 

toilet 
more 

public 

underground 
storage 
for less 
frequently 
used items 

Private realm 
person

Hou
se

 ne
ign

bo
ur

s

stair to 
indicate 

new realm

Living room/
dining room

The more public 
functions are located 
on the street

Source; (Alexander, et al., 1997) & (Hillier and  Hanson, 1984) 
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Shared spaces 
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Shared spaces 
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Shared spaces 
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Shared spaces 
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Using the house
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Current neighbourhood
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current neighbourhood

2. Dog school woef 

5. Park

1. 2.

3.

4.
5.

6.

8.

7.

6. IKC Prins Willem Alexander
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Mobility
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Testing of composition homes



Gaia  Advanced Housing Aaltje Smit Page  74

New neighbourhood
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Offset



Gaia  Advanced Housing Aaltje Smit Page  76

Bicycle parking 
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Place for humans 
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Titel 
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Titel 

Page  79
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Place for non-humans 
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Titel 

Page  81
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Titel 
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Traditional building

93 houses 
54 ground surface BVO

150 houses
82 ground surface BVO
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?
REDESIGNING DELTA

NATIONAL PRODUCTIVE 
PARK DELFTLAND

ZUS [Zones Urbaines Sensibles]
Flux
Sweco

REDESIGNING DELTA

NATIONAL PRODUCTIVE 
PARK DELFTLAND

ZUS [Zones Urbaines Sensibles]
Flux
Sweco

National productive park Delfland

Source; (Zus)
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biobased building

Created by Miyang Park
from Noun Project

Created by Siti Zullyanti Afidah
from Noun Project

Created by Slamlabs
from the Noun Project
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Material testing
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Facade
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Floor detail 

20
20

0
25

25

10 490

- Lime finish  
- Hemppcrete
   rc=10,4 m2K/W

- Lime floor with floor
   heating and wax coating 
- OSB board 
- Hempcrete rc= 4.2 m2K/W 
- OSB board 

- Root barrier fabric
- Gravel
- Insulated toe board
- Insulated timber construction
- Vapor barrier foil
- Lime finish

Re-use paving stones in 
the neighbourhood
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Facade
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Window detail

10 490

- Lime finish  
- Hemppcrete
   rc=10,4 m2K/W

30 240 300

Poplar wood 100x100mm

Poplar wood construction 
100x240mm

Vapor barrier foil
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Facade
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Roof detail 

- Vegetation
- Substrate 100-350 mm 
- Drainage by gravel 50-100 mm
- Root and water barrier
- OSB board
- Hempcrete rc= 6.2 m2K/W
- Slats 
- Lime finish  

Solar panel

DrainpipeGravel stop

1020
30

0
25

53
10

0
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Facade
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Titel 

roof construction  
- Vegetation
- Substrate 100-350 mm 
- Drainage by gravel 50-100 mm
- Root and water barrier
- OSB board
- Hempcrete rc= 6.2 m2K/W
- Slats 
- Lime finish  
 
 

facade construction  
- 10 mm lime finish  
- 340 mm hemppcrete 
rc=7.1 m2K/W

Detail 3. Roof

Detail 2. Window

Detail 1. Floor

Detail 4. Roof

facade construction  
- 10 mm lime finish  
- 490 mm hemppcrete 
rc=10,4 m2K/W

floor construction  
- 25 mm lime floor with floor 
heating  
- 25 mm osb board 
- 200 mm hempcrete rc= 
4.2 m2K/W 
- 20 mm osb board 
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Vision National Productive 
Park Delfland 

Boezembuffer; mainly waterstorage and reeds

Boezem

Peetlands: new forms of natural farming, wet fields 

Peet+clay lands: natural reserves, wetlands for birds

Claylands: woodproduction, fruitpicking forests

Dike  around lower parts of the existing urban areas

Urban area's

Public transport nodes

Designated areas for urban densification and   
      waterbuffer within the city

Boezem as a green blue infrastructure in the city

21,714 kg Hemp for one house
5x 

16m3 of wood for one house
3x



Roof 1.10 Roof 1.10

Overhang 
blocks direct 
sunlight

Solar energy
Green roof to promote biodiversity 
and for retaining water

Thick façade in 
front of it where the 
thermal mass can 
be used to keep the 
building cold during 
the day and warm 
at night

Helophyte filters 
for passive water 
purification

Natural light in 
the bathroom

heat 
pump

heat cold storage

meganic ventilation in 
bathroom toilet and 
kitchen

Cooling 
floor

grey water storage for toilet flushing

Tree blocks sunlight 
and cools the 
environment

Cooling  
floor

Page  96Gaia  Advanced Housing Aaltje Smit

Sumer climate  Sumer climate  



Overhang let 
direct sunlight in

Solar energy

Thick façade in 
front of it where the 
thermal mass can 
be used to keep the 
building cold during 
the day and warm 
at night

Helophyte filters 
for passive water 
purification

Tree let direct 
sunlight in

Heating 
floor

Green roof to promote biodiversity 
and for retaining water

Natural light in 
the bathroom

heat 
pump

Heating 
floor

Ventilation 
type C

meganic ventilation in 
bathroom toilet and 
kitchen

Page  97Gaia  Advanced Housing Aaltje Smit

grey water storage for toilet flushing

Winter climate  



Gaia  Advanced Housing Aaltje Smit Page  98Source; (VROM & Kiwa, 1998)

Helophyte filters
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Phases
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Phases
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Phases
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Phases
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Phases
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Phases
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Titel 
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