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Initial
Thoughts.
“The creation of buildings or cities reflects the
contemporary period as it is. Designing a
building or creating a space directly demonstrates new values, our ways of living or
thinking.”

Two books that have influenced
my thoughts about architecture
and how it needs to be in sync
with nature in order to save the
21st century.
Global Brain : Awakening the
Earth in a New Century - Peter
Russell. Mycelium running - Paul
Stamets

- The Brief

What is a library to me? A place where knowledge is shared
and created.
Libraries have been traditionally civic places where people could
gather to share knowledge and create knowledge. They have
been strongly associated with books and still are today.
However, from the brief I felt like it gave me the opportunity to
Redefine the accepted definition of a library and create more of
a personal response.
A Library to me means a place where knowledge is shared
and created and today this is done in multiple ways – not just
through books – although I am not underestimating their
Importance. Today lots of knowledge is shared and created
through the internet and in digital format – something that has
revolutionised our time – and defined our era, one could say it
is the Zeitgeist of our time. I then started to think about the state
of our world and the issues we face as human beings - pretty
much all of the environmental issues we face can be fought and
overcome by nature. Having put nature in the back seat and
disrespected it for so long we are now appreciating it’s critical
importance to solve some of our largest environmental issues.
I came across a book called Mycelium Running: How
Mushrooms Can Help Save the World, where Paul Stamets
described mycelium as natures internet – this was a powerful
comment and struck a chord, when looking at the similarities
when overlapping information sharing systems that comprise the
internet. I then became interested in the application of mycelium
in a design context.
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An Opt Project of the
Visualisation of routing paths
through a portion of the
Internet.

An Electron Microscope image
of the internet Network of
mycelium (fungi roots effectively). This strikingly resembles
the visualisation of the internet
above.
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Architectural Ambition
To create a Material Research Library for
for the 21st Century, specialising in mycelium
research.
Mycelium is an interesting material to use in the future of design
because it is a rapidly renewable source, high performing, not
derived from petroleum, naturally fire resistant and biodegradable
(when presented with the right conditions).
In order for this material to be understood and reach it’s full
potential there needs to be buildings that facilitate this. I have
been in contact with one company, Biohm, who are looking to
develop a material research centre to experiment with lots of
innovative materials including mycelium. I have considered what
they would require in their research library to help shape my own
brief.
I want to make a material research library that facilitates the
sharing and creating knowledge surrounding innovative material
research. I would like this building to be innovative in terms of it’s
materiality and functioning to express the hope for the future. This
includes social places for the sharing of knowledge and access
to tactile knowledge which we can be quite far removed from
today.

Photograph of the oyster mushrooms I have grown, through the process of
growing mycelium.
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What does a future
designing with mycelium
look like?
Mycelium can be used to make elements of structures, by
growing it in moulds, mycelium can also be used to grow
structures directly.

Myco Tree
This installation by architect Dirk
Hebel and engineer Philippe
Block consists of dozens of mycelium components that support
one another in compression.
These components are attached
to one another with a system of
bamboo end-plates and metal
dowels – but it is the mycelium
that is taking all the load.

Making Myco Tree components.
Mycelium 3D printed chair
Eric Klarenbeek 3D-printed a
chair out of bioplastic he then
filled the chair with mycelicum
which then grew inside the
structure to give it strength.
Mycelium Structure
Aleksi Vesaluoma developed a
technique for using mushroom
mycelium as an environmentally friendly construction material
grown over a form work.
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Photograph of the mycelium and hay model I have grown. I experimented with
growing the mycelium in a mould to see if it took the shape. In hindsight I
could’ve used more mycelium spores to ensure a thicker coverage of mycelium.
I like the idea of having a depression in the material though.
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Building Users
The facility will be occupied by a variety of
people due to the nature of the library, which
aims to share and create knowledge
surrounding innovative materials. It will be a
commercial building but will provide public
space and services and regular
opportunities for the public to come into the
space and learn about activities within.
The Scientist
Will work in the lab from a microscopic level to working in large
growing rooms. They will also test materials in real life
application rooms. They will regularly have meetings and
discussions with the material experts to ensure that everyone is
developing together.
Scientists will give regular talks to the public and companies to
share their developments in the field.
Material Experts
Will look after a collection of books and a material library containing samples of a variety of different materials. They will
also carry out research to ensure they are up to date with new
materials and technologies. They will have regular meetings and
discussions with the scientists to ensure that everyone is
developing together.
Material experts will give regular talks to the public and
wcompanies to share their developments in the field.
Office staff
Will promote the centre both to the public and private sector.
But some of this space will be rented out to other smaller
companies.
Cafe staff and general public
There will be a small on site cafe for staff, visitors and the
public.
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Curator
Will plan a regularly changing exhibition space that is
showcasing the work of the centre and it’s application in the
real world - to encourage a constant focus on the ‘larger
picture’ and connection with the wider world.
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Schedule of
accommodation
The key concepts of my design would be in
keeping with the idea of connectivity to pay
homage to the internet and mycelium.
The building should allow harmonious
interaction with the surrounding environment.
I want to create a series of regenerative
spaces that connect occupants to light, air,
food, nature, and community.
Spaces required:
- Cafe
- Library
For material specific books and samples of a multitude of
materials.
- Experimental and Digital Labs
A lab to experiment with different mushroom strains and
combinations. A digital lab and facilities to digitally render and 3D
print moulds.
- Growing Labs x 4
Phase 1
Sterilisation of growing medium
Phase 2
Combining spores and growing medium. At this stage it needs to
be dimly lit, humid and sterile environment.
Phase 3
Mushroom growing phase - mycelium grows
Phase 4
Heating - the mycelium needs to be heated to stop its growth.
After this the mycelium hardens into a white material.
- Display room (indoor and outdoor)
A large space with easy access to test larger mycelium
prototypes. Could also act as an exhibition space.
- Meeting rooms - of different sizes for discussions about
projects
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Mostly orange peel and
Hay

Banana peel and Hay

Material Experiments

Some orange peel and
Hay

I am growing my own mycelium to inform my design decisions and help to
understand what quality of spaces are necessary for the material research lab.
I am also becoming familiar with the material qualities and it’s application as a
design material.
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Mould making experiments

Mycelium growth

Hay and clay

Hay with a plastic container inside.
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Model making
Growing the mycelium I was able to create interesting forms and shapes - I started to explore
the idea of depression in material and the concept of perforation. I also experimented using
organic material, such as oranges, to make surfaces with, and explore how they created form
as they changed state. Which I later applied to my subterranean design with a perforated
exterior.

16

17

18

19

Precedent Research

Van Dusen
Botanical Garden
Visitor Centre

The wooden slits are
reminiscent of the underside of
mushroom filaments.

The Living Building
Challenge.
The Living building is a green building certification programme
and a sustainable design framework.
They are regenerative spaces that connect occupants to light, air,
food, nature, and community. They are self-sufficient and remain
within the resource limits of their site. Living Buildings produce
more energy than they use and collect and treat all water on site.
Living buildings give more than they take, creating a positive
impact on the human and natural systems that interact with them.
I am looking to these buildings as precedents as these buildings
have a certain beautiful architecture due to their requirements.
This architecture makes a statement about how architecture of the
21st century can be completely sustainable and self-sufficient.
The first building I looked at was the Van Dusen Botanical Garden
Visitor Centre, in Vancouver. I thought it was a good precedent in
terms of conceptuality as the materiality, form and operation of the
building create a language that convey that the building is
Dedicated to teaching about and giving back to the natural world.
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The building has a very organic
shape that creates interesting
spaces.

The building is like an
organism and it works with
nature to bring about it’s daily
functions.

The building works in the
landscape as it is sensitive to
topological features. As part
of the living building challenge
it consciously avoided and
designed around special tree
species and animal habitats.
Each room is touching a
curved surface to remind the
occupant of the exterior/bigger
building they are within.

21

“We propose to merge the spatial
qualities of the trees and the potential of the library into one cohesive identity. The library will merge
the exterior and interior through a
series of spatial transitions within an
inclusive environment for the local
community,”
- JAJA

Changing character in summer
and winter.

NOT TO SCALE. From left to
right, first floor, second floor and
third floor. The floor planes taper
outwards and the atrium space
becomes larger as the floors go
up. This allows for a different
quality of light on each floor and
a different interaction with the
surrounding landscape.

Between books and trees - JAJA
This precedent is a design for a public library in Daegu, South Korea, which was
awarded third prize. It pushes the boundary of the notion that a library must be a
contained, quiet and nearly isolated space, and JAJA’s proposal treats the library
as massive public zone for the fostering of communal creativity, and dissolves the
separation between inside and nature. JAJA, typically noted for their form making
abilities, have opted for a minimalistic formal language of the architecture, so that the
streamlined library can capture the textures of the existing trees and the books within
to create a cohesive experience that celebrates both.
The project proposes to widen an existing park adjacent to the site, allowing this
natural quality to invigorate the library. As the library is situated within a densely
populated city, the opportunity to bring green into a building with provide a unique
experience for all visitors.
The building is defined by thin floors that float among a forest of columns, blurring
the transition from exterior to interior with a delicate play of light. The library
cantilevers above, defining public space for events outside the tradition library like
book markets, parades, and outdoor exhibitions. The trees allow for a changing
backdrop to the building as seasons change and down to a system level the library
also takes advantage of the natural cooling and shading the trees offer, as well as
passive ventilation.
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References:
https://www.archdaily.com/284145/between-books-and-trees-jaja
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Precedent:
Green square library and plaza, Sydney Stewart Hollenstein in association with Colin
Stewart Architects.
Green Square Library and Plaza redefines the traditional idea of a library, fusing
a range of innovative buildings with the outdoor plaza to create multiple sites for
reading, play, study and rest. The design includes a glazed entry pavilion, a huge
underground open plan community room lit with skylights, a storytelling garden,
a tower with views over the plaza and a green walled amphitheatre. The plaza is
framed by a scattered ring of trees and includes a lawn for reading and pop up
events, a water play zone with mist jets and a mix of fixed and movable plaza furniture. This significant public project will form the community heart of Green Square,
Australia’s largest urban renewal project, which will become home to some 48,000
new residents.
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References:
https://www.designbuild-network.com/projects/green-square-library-and-plaza-sydney/
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Comparing ‘Green Square Library and Plaza’ and ‘Between Books
and Trees’.
Both projects are located within dense urban settings and their form has been
dictated by the restrictions placed by the existing landscape.
Both contain a strong sense of nature, with trees and vegetation integrated into
their design concepts. Which helps the buildings to blend with the seasons as the
vegetation changes with the seasons creating a dynamic backdrop to the building.
The vegetation also helps systems wise as trees provide shade and cooling in hot
climates, which both countries are subject to in the summer months.
On the other hand, these two designs are very different, books and trees has a
very transparent envelope and is based primarily above ground, mimicking the
structure of a tree. Whereas the Green square library and Plaza is primarily located
underground to allow for the opening up of the public realm on street level.
Having said that they both create a provision for public space, but just do it in
different ways.
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Installation
In order to have a better understanding of the overall space, I
needed to understand the nature of storage for the materials.
A scaled piece of furniture that would help to more accurately
design the overall library space.

Information board/flat surface to
display information on, or this
could be an interactive surface.

Wooden unit

National Museum Scotland
exhibiting room. A central
information table which has
curved cabinets around it.
A curved display is good
because on the exterior it
allows for a slow reveal of each
item. However in the interior
it allows for a more focused
environment.
In the fashion section of the
museum they had samples of
materials displayed in this way.
I feel this is an appropriate way
of displaying materials with
stands on monthly rotations.

(middle left) Mycelium sample
from Biohm would be the type
of material stored in the facility.
(bottom) Jean-Michel Wilmotte
Material Library. The materials
vary in shape and size - so
storage facilities have to be
flexible.
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Pull out draws
Bookshelf
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Zoning diagram

Circulation routes

Concept sketch

Circulation routes

Concept sketch

Conceptual spatial requirements for the Library space. I was considering the zoning, lighting, acoustics, movement
of people and the necessary atmosphere of the different spaces within the library, through a series of conceptual
diagrams.
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Site 3 - Piazza di San
Cosimato
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Textures of Piazza di San Cosimato
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I thought that Piazza di San
Cosimato was the most
appropriate Library site for a
variety of reasons.

Public Space

The site is located in a bustling
public space that is occupied for the
majority of the day by different
demographics of the population. This
is due to the mixed use nature of the
site. The ground floor of most buildings
surrounding the site are commercial
spaces and the open square has a
play ground and a market that operates
during the morning everyday. The upper
floors of the surrounding buildings are
mostly residential, so a lot of people are
in the immediate vicinity of the site.

Flow diagrams of people passing the
space.

Characteristics of the site

Due to the site’s exposure to public I
thought it would be a great place for the
material library as it would encourage
interest in material research and material
innovation, especially around a young
population.
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The character of the site is what it
is because of it’s provision of public
space. A key concept of my design
would be to keep and enhance the
quality of the public space, and
integrate a gallery space and an
exterior showroom amongst the public
space, to create interest and interaction
with material samples and installations.
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Mixed Use in the area.
I want my design to enhance the existing public space and
provide new facilities for the public. Looking at the surrounding
public and commercial areas are located on the ground plane
and residential apartments are located above. I have designed
my building to be subterranean to extend the public groundplane downwards. I did this to create another type of public
space with a different character within the area.
As I am removing greenery to place the building I am replacing
it in the form of a courtyard space with trees/shrubbery and
planting with a waterfall to create an idyllic Eden, that provides
refuge from the heat and bustel of the city.
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Design Development

Concept diagrams
Different strategies to place my building on
the site.
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Refined concept

As I saw the site and developed my thoughts about
the nature of the library I wanted to create I refined
the key concepts of my design.

Innovation
Cross Collaboration

Diversity

Interaction
Dynamic

Perforation

Connectivity

Tactile

Conceal

Reveal

Public engagement

Subterranean

Retreat

Nature
Oasis
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Re-evaluation of schedule
of accommodation.
INITIAL PROPOSAL
- Cafe
- Library
For material specific books and
samples of a multitude of
materials.
- Experimental and Digital Labs
A lab to experiment with different
mushroom strains and combinations. A digital lab and facilities
to digitally render and 3D print
moulds.
- Growing Labs x 4
Phase 1
Sterilisation of growing medium
Phase 2
Combining spores and growing
medium. At this stage it needs
to be dimly lit, humid and sterile
environment.
Phase 3
Mushroom growing phase mycelium grows
Phase 4
Heating - the mycelium needs
to be heated to stop its growth.
After this the mycelium hardens
into a white material.
- Display room (indoor and
outdoor)
A large space with easy access
to test larger mycelium prototypes. Could also act as an
exhibition space.
- Meeting rooms - of different
sizes.
Discussions about projects

UPDATED PROPOSAL
- Cafe10m2
- Library25m2
For material specific books and
samples of a multitude of
materials. Constantly bringing in
new materials.
- Experimental and Digital Labs
15m2
A lab to experiment with different
mushroom strains and combinations. A digital lab and facilities
to digitally render and 3D print
moulds.
- 3 Growing Labs - 30m2
Room 1- (10m2)
Used for sterilisation of growing
medium (by means of heating)
and then heating of the
mycelium to stop growth - 5m2
Room 2 - (10m2)
Combining spores and growing
medium and starting the growth
process. At this stage it needs
to be dimly lit, humid and sterile
environment.
Room 3 - (10m2)
Mushroom growing phase mushrooms are not necessary
for the structural integrity of the
mycelium, however one can
grow mushrooms as a bi-product to make maximum use of
the energy required to grow the
mycelium. These mushrooms
could then be sold in the neighbouring market.
- Exhibition space - located in
the public space - outside of
the building.
- Meeting rooms - of different
sizes. To discuss developments
and material choices. Flexible
spaces that can turn into small
lecture rooms. 20m2
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Exploratory diagrams
Different ways I could approach the height change on the site
and the desire to have public space on the roof/integrated
within the building.
This is where the idea of having a subterranean design originated.
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Precedents
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I was exploring the best way to connect the street level to the
subterranean courtyard space. I decided it was best to shift the
stairs over to the west side of the site as it worked better with
the height change. Furthermore the movement of circulation
to the west side neatly organised circulation to the left of the
building in a circulation spine. Throughout the rest of my design
development I kept the circulation spine here as it helped to
keep order and rationality to the plan.
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Left; the central spine and the connecting circulation routes. Right;
final development of section considering height change at both
ends of the site and provision for the courtyard.
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Installation development
I developed the idea of my material storage unit as I developed
my design to ensure I was still designing a space with appropriate proportions and scale.
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Piazza di San Cosimato Material
Library
Mycelium sample #2
30% Oragnic matter
70% Mycelium
Supplier: Biohm Ltd

Piazza di San Cosimato Material
Library
Dried organge and cotton.
Supplier: Imogen McAndrew

Piazza di San Cosimato Material
Library
Perforated Corten Steel
Organic leaf pattern #3
Supplier: Imogen McAndrew

Material storage model
and labelling system
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Changing façades
An important concept is to connect the activities and the research with the public. Considering
the context of the site being a dynamic market place I wanted to connect the exhibition space
with the public space to ensure public engagement with new materials and exhibitors. I was
exploring the idea of large pivoting doors that can conceal and reveal the exhibition space
when desired. This mimics the natural rhythms of the site as the market sets up and down
everyday thus the site is in a constant state of flux. I looked at the Store front for Art and
Architecture by Stephen Holl for inspiration.

60

61

Perforated facade
development
I looked to organic forms to create the basis of the design
for the facade, taking inspiration from microscopic mycelium
networks and leaf veins. I then abstracted them and pulled
the organic forms apart to produce solid and void. I then
laser cut this pattern into wood and steel and treated them
differently to explore which texture and material I preferred.
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Rusted Steel
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Laser cut white painted MDF

Steel

Laser cut MDF
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Following the review lite it was suggested that I use the perforated material to
wrap around the entire building, it could then act as a balustrade for the roof
garden and help with solar shading. The wrapping of the perforated material
also helps to establish my concept further with the idea of conceal and reveal
and the promotion of interesting dynamic materials.
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Piazza di
San
Cosimato
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Minus One
There is a strong presence of columns throughout the building,
this is for structural integrity and, to connect the occupant with the
surrounding trees and create a sense of grounding in the building.
It also helps to subdivide space within space.

Ground Floor
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Materiality of the library

Bio concrete sample
from plaster model.

Bioconcrete.
A group of researchers led by Antonio Aguado, Ignacio Segura, and Sandra Manso at the Structural Technology Group
of the Universitat Politècnica de Catalunya have developed a
new multilayer concrete that is able to support plant life. Both
a medium for growth and a construction material, the system
allows for thermal regulation and CO2 sequestration, which is
vital in cities today. Bio concrete would also work in conjunction
with the Corten steel as it will change and establish itself over
time, which will help it blend into the ground plane and give it
a sense of placement. Furthermore concrete is a great material for storing thermal mass, it is a good material for the Italian
climate as it will work in conjunction with the weather to ensure
optimum thermal comfort throughout the year. Concrete is also
a very dynamic material

Perforated Corten Steel.
Envelopes the entire building. It is not a particularly modern
material however its colour and nature when weathered will help
the building to establish and blend into the surrounding cityscape,
which is made up of earthy hues. Corten steel is easy to cut into
which allows the facade to be perforated, this helps generate a
connection with the public as the there will be opportunities to
view activities and spaces from outside the builiding which may
encourage them to come in.
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5 Years
later....

Perforated rusted
steel sample
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Vegetation.
Incorporating nature to the library was a key theme of mine to
replace the greenery I removed, but also generate a more
varied sensory experience that ensures the man made and
nature are viewed
Water
To allow evaporative cooling in the summer months there is a
waterfall in the centre of the courtyard, this also continues the
theme of sensory richness in the courtyard, adding sound and

Wood
I have placed wooden flooring in the interiors to create a human
touch to the surfaces. I have chosen a light tone of wood to
reflect light into the rooms from the central courtyard.

Cobbles
I wanted to pave the bottom of the courtyard with the cobbles
found all over Rome to continue the public ground space.

Minus 2
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Minus 2
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The Growing labs
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Minus 2

View into the room where the growing of materials occur - in particular mycelium. This can be viewed from
the courtyard through a perforated screen, this screen
can be open or closed to allow different lights in different partitions. I hope the perforations would encourage
people to approach and look through. I made a diary
when I was growing the mycelium to ensure I could
apply what I had learnt to the design of the space. I
figured out that the mycelium needs a contained, sterile
environment, with controlled light and different rooms
for these different conditions.
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Roof Terrace
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Circulation
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Clean drawings
Roof Plan
1.500
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First Floor Plan
1.500

90

Ground Floor Plan
1.500
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Minus 1 Plan
1.500
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Minus 2 Plan
1.500

Short section
1.250
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Long Elevation
1.250

94

95

Long Section
1.200
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Reflection
Overall, I am pleased with the work I have produced this term, I
have significantly improved my skills with computer programmes,
such as Rhino, Illustrator, Photoshop and CAD, I have done this
through tutorials learning through friends and gaining tips from my
tutor. I have really started to grasp the merits of using each programme for their allocated purpose. I have also started to understand how to create a visual language with regards to tying colour
pallets together so my proposal flows and reads coherently.
As a result of focusing on teaching myself the computer programmes It could be said that my design didn’t develop as much
as it could have and I didn’t take as many risks as I would have
as I wasn’t sure how to execute them on the computer. However
going forward with my architectural education I feel more confident using computer programmes and I’m excited to see them
enhance my design in the future.
Given more time I would’ve liked to develop a more coherent
landscape strategy around, on top and within the building to show
materiality, nature of spaces and a closer research with regards to
plant species. Furthermore I would have liked to used mycelium
more within my design however due to the nature of the material
it takes a while to form, which is a limitation in our studio environment. Furthermore it is still at the early stages of research and
development in the field which ment getting information about the
material was difficult.

98

99

