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Design Project

Delphine Damiens - Studio 1
MEng Engineering and Architectural Design Year 2
The Bartlett School of Architecture, UCL



This project proposes an in-
tergenerational co-living
space for students and elderly
residents, anchored by a pu-
blic café. Set within a park
and along the River Lea, the
building is designed to be
deeply integrated into nature,
with framed views, garden ac-
cess, and open communal spaces
that promote wellbeing and
connection to the landscape.

The project responds to the
often isolating, cramped, and
disengaged nature of typical
student and elderly housing,
offering 1instead a spatially
generous, socially rich al-
ternative. Shared kitchens,
lounges, and gardens foster
informal exchange, while the
café acts as a community hub,
hosting events like book clubs
and workshops for both resi-

dents and local visitors.
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Site Analysis



et

bl
lnlll-

Wﬁf_.=5ﬁﬁe

I
1y
S
——\l
H
Iy
_.-u
1y
Iy
LY
1)
1y
m- F
Iy
[ ‘
Iy
7]
Iy
Iy
i! _
il r
Iy
[
Iy
L
X
I
]
[}
I
1
I
I
1
1
I
1
I
1
'.
*
11
1
1
1
I
1
I
I
1
1
I
I
1
1
1
I
1
1
I
1
1
1
1
I
I
I
I
i
]
i
I
i
I
I
]
i
I
i
I
i
1
i
1
i
]
i
]
i
]
i
]
i
]
| e O ——
\\
[\
\
A
\
\
A
\
i\
[\
1\
A\
/
\ s~
AY \\
\ e

1.4 1.6 18 2 km

1.2

0.8

0.6

04

0.2

main site map

site analysis



population density (over 65)
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site analysis - context

The site is located in a predominantly residential area with many people living alone and a relatively low proportion of
elderly residents. This highlighted a social gap, which I aimed to adress by bringing communities and generations together.

The surrounding context is mostly housing, with limited communal infrastructure. introducing a public social and welcoming
space would create a welcoming area for both residents and locals, a point of exchange and connection, encouraging sontaneous
encounters and building a stronger sense of community



site analysis : environmental context

Surrounded by green spaces, the site offers strong potential for nature-based wellbeing. However the nearby
fiels lack biodiversity and structured public use, functioning more as a open land than actuve parks. This
informed my strategy to create a more engaging and socially activated green space.

tree density map satellite image of site focused
on green areas
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Dry bulb temperature (°C)

Hour

annual windrose for london site analysis : environmental data

315° 450
;a|5m_15m/s The site is located near Lea Bridge Road, a major trafic axis, which resulted in ele-
- 0 1'5_3'3 /s vated noise levels, especially along the southern edge. This influenced my decisions
z"? B 33-55m/s on facade materials and the careful placement and sizing of apertures to reduce sound
/'&'L‘_‘\-\ M 55-7.9m/s pollution in living spaces.
270° -— So 90°

(li\\g, W 6 8 10 12 M 7.9-10.7 m/s
' 5/' B 10.7-13.8m, Wind data shows dominant winds from the southwest, which informed the orientation of
\ l B 138-17.1m, openings to encourage natural ventilation while avoiding exposure to colld winter
!_ B 17.1-20.7m, gusts. Temperature analysis comfirms the need for passive strategies: maximizing win-

B >20.7m/s ter sun while ensuring summer shading, especially in living spaces.
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proposed site map

This site was chosen for its strong
balance between accessibility and
connection to nature. Located near
Lea Bridge Road, it offers easy ac-
cess by car, which is essential for
residents and visitors. At the same
time, it is <ell integrated into the
local community, with many residen-
tial areas within walking distance.
The site is easily reachable by foot,
without the need to cross major bar-
riers like bridges, making it ideal
for everyday use for visiters and
residents of all ages.

Surrounded by open green fiels and
close to River Lea, the site offers
a peaceful, natural atmosphere that
contrasts with the busyness of cen-
tral London. The presence of water
and greenery helps create a calming
environment, with potential for na-
tural soundscapes, views and outdoor
activities, all of which support
mental and physical well-being.



Research and Case Studies



There’s a quiet kind of healing that happens when generations live side by side. In a city like London, where isolation
is rising and space 1is scarce, rethinking how we live together is no longer optional, it’s necessary.



Intergenerational Living
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In a time when loneliness affects both young and old, intergenerational living offers a powerful alternative to traditional housing. By bringing students and
older adults together, it creates a shared environment built on everyday connection, exchange, and mutual care. It’s not just about coexistence—it’s about
forming a small community where different generations support and learn from one another.

This model encourages a slower, more human way of living, where daily life is enriched by difference rather than divided by age. Older adults stay socially

engaged and feel valued, while younger people benefit from presence, wisdom, and emotional grounding. Unlike conventional housing that isolates by default,

intergenerational living creates the conditions for spontaneous interaction, empathy, and belonging—making home a place where people are not only housed,
but genuinely connected.

In this area, intergenerational living is rare and often polarized—either large-scale retirement complexes, where real interaction is limited, or one-to-one
room exchanges, which can feel risky or too intense. This project proposes a balanced, mid-scale model: structured enough to support community, but intimate
enough to allow for meaningful, everyday connection.



Hokkori-Ya

Elderly House in Rikuzentakata, Japan
The University of Tokyo Architectural Planning
& Design Lab + DOG

Hokkori-Ya inspired my intergenerational housing pro-
ject through its strong connection to nature, elongated
layout, and thoughtful use of materials. The building’s
openings and orientation create constant visual links
to the landscape, while private balconies offer outdoor
privacy.

Its accessible, single level design influenced my ap-
proach to minimizing level changes and encouraging ease
of movement. The warm use of wood creates a comfor-
ting, domestic atmospere, which aligns with the welco-
ming environment I want to foster. Overall, Hokkori-Ya
inspired me in blending privacy, openness and community
in a natural setting.

—a @
-

-8~
o ¢

&
B13 Bié .

=]

o9 . 0ée - .
L 0 \ D




design references: macallan distillery & seed pavilion

macallan distillery
craigellachie, scotland

rogers stirk harbour + partners
2018

the seed pavilion for barilla
emilia-romagna, italy

palette architecture
competition entry 2019




Oslo Opera House

Snghetta, 2003-2007
Oslo, Norway

The 0Oslo Opera House served as a key case study for this project, par-
ticularly in understanding how ramps and inclined surfaces can shape
public movement and interaction.

Its sloping roof and open access allow people to walk over, around,
and through the building, blurring the line between architecture and
public space. This inspired the use of ramps and gentle inclines in my
own design, not only to manage circulation but to create an inviting,
playful environment.

Like in Oslo, the aim was to make the building feel open and acces-
sible—a place that naturally draws in passers-by and encourages ex-
ploration.

Oslo Opera House Circulation Study Diagram
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Personal Design Circulation Diagram
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Structures Study Diagram
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Foundation Louis Vuitton

Frank Gehry,
Paris, France
2014

Through my analysis of the Fondation
Louis Vuitton, I was particularly ins-
pired by its innovative structural
system, where timber elements play a

central architectural role.

The use of wooden trusses, columns, and
beams creates a warm, organic atmos-
phere while also supporting the com-
plex geometry of the building. I was
especially drawn to the integration of
skylight panels between these structu-
ral elements, which play with transpa-
rency and allow natural light to filter

through in ever-changing ways.

This interplay of 1light, structure,
and material creates a dynamic and in-
viting interior, showing how technical
systems can contribute to both spa-
tial and emotional impact. Studying
this approach deepened my understan-
ding of how structure can shape expe-
rience and guided my thinking about
the expressive potential of tim-
ber and daylight 1in architecture.




Materiality

The roof was initially designed in concrete
for its sculptural flexibility and ability
to span long distances, making it ideal for
the building’s curved form. However, it
has since been reconsidered in timber to
reduce embodied carbon and align with the
project’s overall sustainability goals.
Timber offers a lighter, renewable alter-
native while still allowing for modular
prefabrication and expressive geometry.

Walls offer two options: CLT for a warm,
natural interior in private areas—qui-
ck to assemble, low-carbon, and visual-
ly rich—or hybrid concrete with tim-
ber cladding, extending the roof’s
materiality and providing thermal mass
for high-trafic zones 1like the café.
Concrete floor slabs create a conti-
nuous structural system with the roof,
offering fire safety, durability, and
compatibility with radiant heating.

The mezzanine offers either exposed tim-
ber (CLT or glulam) for a light, cozy
aesthetic and easy prefab construction,
or a slim steel frame with a timber deck-—
ideal for a café atmosphere with warmth

and elegance.

Henning Larsen Architects
World of Volvo,
Gothenburg, Sweden

2024

Michael Green Architecture

College of Forestry at Oregon State University,
Corvallis, USA

2024

dRMM, Maggies Center,
Oldham, UK
2017
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Heatherwick Studio,
Maggies Center, Leeds,
UK, 2020



Design Development
Architectural Design



design concept iterations : paper models, 3D modelling and sketches

paper modelling - research

shape 2

shepe 1 @

linework extrusions research sketches




sketches and modelling



clay concept model



-accessible spacious
for elders and cooking
activities

-quiet
-efficient

-most occupied early
morning and evening
-private balcony
-private bathroom

-larger

-quiet 4 En-Suite
-accessible

-ground floor Elders
-most occupied early Bedr'ooms

morning and evening
-private balcony
-access to garden
-private bathroom

-kitchenette for
students
-small

-spacious
-large seatings

-natural daylight
throughout the day

-dining area

-main living room and
smaller tv room

students

'

Private

-accessible
-suitable for physio
-cardio equipment
-not necessarily large

Programmatic Diagram

-accessible
Mini Farm
-open to public
Nature -accessible
-biodiversity

Public

-desks for students
-sofas and seats for elders

-natural daylight throughout day

-view on nature, relaxing
-quiet
-bookclub
-partially open to public

-open to public

-run by student
-activities/events can be
organised

-for elders and students
-partially open to visitors
-biodiversity




Programmatic Diagram for Iteration 1 :
L-Shape Building
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2D programmatic diagram for L-shape

First Iteration : Design concept for
L-shape building



Programmatic Diagrams 2: One Floor Building

private
gym/physio room

private
study space

student
living room
and kitchen

student bedrooms elders living

room and kitchen

elders bedrooms

private student

balconies .
private elders

balconies
public café

private
study space

private
gym/physio room

student
living room
and kitchen

student bedrooms

elders living elders bedrooms

room and kitchen

private student

balconies private elders

balconies



Programmatic Diagrams 3:
two-floor building

FLOOR 1 FLOOR 1
student 1i-
ving room and )
kitchen private private
study space study space

student bedrooms student 1li-

ving room
and kitchen '

private student
balconies

private student

balconies
GROUND FLOOR GROUND FLOOR /
elders living
room and kitchen elders living
room and kitchen
elders be- private
drooms gym/physio
elders bedrooms

private

gym/physio private elders

balconies

public



Final Programmatic Sketches, Diagrams &
Section Programmatic Diagrams -




More accurate model based on previous sketches



Iteration 1

Green roof

Iteration 2

Layers

Iteration 3

Taking model from iteration 1 and
including ‘roof layering’ from
iteration 2.
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Sun Path, Wind Flow, Circulation Analysis

Greenery Diagram S
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The green roof is placed on the most sun-exposed part of the building, optimising solar gain. The curved form works with prevailing wind
patterns to enable natural cross ventilation, while vegetation and ramp access follow the same logic, guiding movement fluidly through
the site. The eastern fa¢ade, facing the road, acts as a buffer—protecting from sound, pollution, and trafic. In contrast, the western
facade opens to the park, curving inward to embrace visitors and create a sense of calm, as if stepping out of the city and into nature.



Environmental Strategies Diagram

rain water is absorbed by the

all day direct sunlight on green . green roof and drained in the
roof ' . other layers
’ l
l' i
\ , '
: | ’ ‘
\ | openings on windward side, en-
/ \ hancing natural and cross ven-
tilation

side of roof that is most
exposed to direct sun-
light: green roof prevents

overheating

concrete shells or trans-
parent solar panels on
edges?

cafté entrance

natural ventilation

entrance for residential
space



kWh/m2

1151

1036

921

- ) | ] - \““vﬁ;;?wx

806
691

4 KiHchewn 5

Incident Radiation

bedrooms

The incident radiation analysis revealed distinct gradients of solar exposure across the building’s curving form, which I used as a tool to
inform both environmental and social programming.

Student bedrooms were intentionally placed in areas of lower solar radiation to discourage prolonged isolation in private spaces and instead

encourage movement toward sunlit communal areas. By placing high-radiation zones—such as the café, study room, and shared living spaces-—

along the building’s southern edges, these spaces become naturally attractive due to their warmth and brightness. This subtle spatial tac-

tic promotes informal encounters, cross-generational exchange, and a stronger sense of community. In contrast, elder residents’ rooms are

situated in moderately lit areas, offering thermal comfort and tranquility. Overall, the solar analysis didn’t just inform passive environ-
mental strategies—it directly shaped the building’s social dynamics.
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After having reviewed and modified the layers, the café, featuring triple glazing performs well overall with 95.6% thermal comfort hours. However, there
is still 3% overheating and notable heating demand in winter, suggesting a need to explore improvements in ventilation strategies or heat recovery.
The adaptive comfort chart shows most conditions within acceptable limits, with a maximum delta of 5.9k. Daylight levels are excellent, with 85% of the
area achieving over 500 1lux, supporting occupant wellbeing and reducing reliance on artificial lighting. Overall, the space offers strong comfort and
daylight performance but heating energy use remains high. Further optimization of systems are recommended for alignment with Passivhauus standards.
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DA: % of daylight hours > 500 lux
Spatial Daylight Autonomy: 98%

Daylight Factor DA: % of daylight hours > 300 lux
Spatial Daylight Autonomy: 100%

The daylight performance of the northeast facing student bedrooms is excellent overall. The Daylight Factor ranges from 2.6% to 22.3%, indicating that
the rooms receive ample natural light throughout the day. This is confirmed by the Dayllight Autonomy results, with 100% of the space acheiving over
300 lux for more than half of daylight hours and 98% acheiving over 500 lux, well above most regulatory thresholds.

While this level of daylight contributes positively to student wellbeing, supporting circadian rythms, mood and productivity, it may also result in
overexposures or visual discomfort, particulary in the morning. Given the orientation and function of these rooms as private study and rest spaces,
additional shading measures could improve comfort and usability, especially in summer months.



Design Development
Structural Design



The placement of the columns is adap-
ted to the varying ceiling and roof
heights throughout the building.

They are spaced more densely in areas
with higher structural demand-parti-
cularly under the green roof, which
is the largest and thickest roof pa-
nel. The other two roof panels are
lighter, being timber.

The two left-hand rows of columns

also support the mezzanine level.

Initially, the columns were evenly

spaced at 5 m intervals, but several

were removed to avoid redundancy and
lighten the design.

Each column is 20 cm thick at the
base and made of laminated timber.
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The columns are shown with three
different colors (from pink to
purple) to represent the three
linear groupings.

S e Their shape, branching at the
S top like tree trunks, is inten-

tional-reflecting the building’s

context as a café in a park.

This playful, organic form adds
e character, making the structure
— 4 P RRE b : more engaging for children and
= 2 ' more integrated into the archi-
tectural identity.

Rather than treating columns
as purely structural, this ap-
proach brings them into the de-
sign as interactive, sculptural
elements.




Exploded Structural Elements of Building

green roof

timber roof

timber columns

timber mezzanine

concrete floor slabs

internal walls




HipEr

1%
15

8

yank | Wl

i
|
\
i
|
¥

L.

' L]
i ek
Yiber Eﬂﬂ-ﬂ e

\adding /paIners

alve qRp

wWaker prooking YWe valarawme

Psalabon

NABDWD LR, \auer
+'i..l"l-l'l.lll:|-!-l" ol 0l C-Fpﬂ.ﬁad'

0N5 W lmtk

c‘recn roof cross Section - constvuchion detaiss

110

10

1807/
100

T L

QA OCANNAOOOOS
N T R e W W e

)

Y'"T

UooO

veqetation

soil

filter <3bric
Mmineral deainaqe
F'\‘bf_r mak
Waterprooking m e,

INSLISion

Fivvec ook 4

Skvuckural c24
+immoer joisﬁ



vegetation

soil

filter fabric

mineral drainage boards

fiber mat
waterproofing membrane

XPS insulation

timber Roof Deck

structural C24 Timber Joists

Green Roof Cross-Section

50

v % 4 % % 4 4 \% \% % \% 4 % % 4 4 \% \% 4 \% 4 \% \% 4 4 \%
\% \% \% 4 \% \% 4 4 \% \% \% \% 4 % % 4 4 % % % % 4 % % 4

70

200

40

300

WAV

18

180




Foundations

Each pad supports a tributary area of 36 m2.

Allowable soil bearing for London clay is
150 kN/m2.
The ground floor, a residential flat over >om
36 m?, has a timber structure and finishes
estimated at 2.5 kN/m2, giving a dead load 800mm 2200mm
of 2.5 x 36 = 90 KkN.
750mm
The first floor and mezzanine (café), covering -
a combined 72 m2, have timber structure and
finishes estimated at 3.0 kN/m2, resulting
in a dead load of 3.0 x 72 = 216 kN.
The green roof adds 1.5 kN/m2 over 36 m2, 2200mm
or 54 KkN.
The pad foundation has a volume of 2.2 x 2.2
EXV x 1.5 = 7.26 m3. With concrete at 25 kN/m3,
this gives a foundation self-weight of 7.26 x
/ =s 25 = 181.5 kN.
/ rw\ For the ground floor, the total load inclu-
- ding a reduced live load (1.0 kN/m2?) is (2.5
( \\ + 1.0) x 36 = 126 kN. For the café, assuming
H live loading of 2.5 kN/m2, the total load is
\ (3.0 + 2.5) x 72 = 396 kN. Adding the green
M1 [ roof load of 54 kN, the total structural
T . .
load is 126 + 396 + 54 = 576 kN. Including
\rw ey the foundation self-weight of 181.5 kN, the
\LJ e LJ\\\ total load per pad is approximately 758 kN.
H—H> 1 The pad area is 2.2 x 2.2 = 4.84 m?, giving
///// / \ a bearing pressure of 758 + 4.84 = approxi-
— AEﬁ///Ej H—H—F— H—H+—F mately 157 kN/m2. This is slightly above the
// conservative estimate of 150 kN/m2, but re-
SR N N R e 2 [¥ NT—FH [;L/ mains acceptable for well-consolidated Lon-
4\\\\ f L C don clay, especially with reduced live loads
\\\\\\\\\\ and typical safety factors already included
e s e
] J =7 in soil capacity values. The chosen pad size
is therefore considered suitable.




Final Design
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Front Elevation
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