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LOCATION

Queen Square in Bristol is chosen as a potential location
for a shelter structure to simulate and maximise the com-
putational method. It also perfectly fits the shelter’s usage
and concept for the final project.

The site is a Georgian park area in the heart of Bristol
that connects residents, commuters, and visitors to their
homes, workplaces, and final destinations through a 6-sid-
ed junction. Furthermore, the square is a popular hangout
fornearby workers and visitors Iookin% to unwind. It is sur-
rounded by Georgian townhouse-styled office buildings
that were once residential areas for the merchant elite.

INTRODUCTION
PROJECT BRIEF

The projectis based on a clear set of principles that, when
implemented repeatedly, resulting in a sophisticated struc-
tural framework. The primary objective of the final artefact
structure is to establish the rules as the fundamental logic
fora modest structure that can shelter one to three people.
The previous theoretical submission presented evidence to
support the logic's development, research data from prior
studies, and a hypothesis of potential computational ap-
;%roaches to address the issue computationally.

he final artefact is a scaled or scale-free model produced
using digital fabrication methods, including laser cutting
and 3D printers.

In order to portray microscale design in response to a pri-
mary brief, the ultimate pro{ect’s outcome istoidentify and
applY the types and principles of visual programming, ma-
terial testing, and digital fabrication processes. Moreover,
using pattern and form-finding techniques in design pro-
cesses results in an artefact that is well-crafted for simula-
tion and fabrication.

Flexibility and creativity shall be applied to selected ap-
propriate computational and fabrication methods bg/ pro-
actively undertaking substantial investigations to address
an architectural system design. And finally, to present
an interpretation of fundamental pattern language and
form-finding theories in a crafted artefact, a graphical and
verbal illustration at a high level of abstraction, arguing
from competing perspectives.
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CONCEPT
INITIAL STAGES

The concept of the final project has developed from vari-
ous stages.

The initial idea began and derived from a previous group
theoretical presentation which is ‘Patterns in nature’. The
aim of the theoretical concept was to apply features of pat-
terns in nature to a shelter design. The reason behind this
is that nature is adaptive, responds to the environment and
has a living structure. The are several benefits of using pat-
terns in a design, it can reduce construction or fabrication
tihme by using modular systems and reduce material also
the cost.

Then the initial idea moved onto the next stage by imple-
menting a book, ‘Stuff Matters: The Strange Stories of the
Marvellous Materials that Shape Our Man-made World’ by
Mark Miodownik to the concept.

Materials have different arrangements and different types
of atoms which declares themas different materials from
each other. For examgle, diamond and graphite have very
different looks even from the colour but it has the exact
same number of carbon atoms. Which means they are just
organised in a different sequence or arrangement. That
also means that if there is a way to rearrange the arrange-
ment of carbon atoms, diamond could become graphite
and graphite become diamond.
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o

CONCEPT
FINAL STAGES

The concept of the carbon atoms in graphite has devel-
oped into a substance known as graphene, whose name is
derived from graphite.

The buildin% block of graphite, which consists of a mon-
olayer of carbon atoms organised in a hexagonal lattice,
has gained popularity in recent years due to its many po-
tential applications.

With more investigation into graphene, a final design idea
forthe shelter structure was developed. A remarkable char-
acteristic of graphene known as “magic-angle graphene”
has emergedin recent years.

Meaning that the superconductivity of graphene can be
switched on and off with an electric pulse by stacking up 2
layers of graphene and twisting at a typical angle that cre-
ates a moiré pattern.

As a final concept, "magic-angle graphene” and the Moire
pattern have been usedin creating a shelter that serves as
a shaded place for the people who use Queen Square on
hot days.
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Giant lamp installation is situated in Piccadilly Place, Man-
chester, and has been utilised as a shelter during the day
and night which also provided seating and electric heating
duringthe winter.

CEhere are ideas or a logic that is interesting to be extract-
ed.

Its strategic location serves not only asan artistic landmark
but also as a functional structure that enhances the expe-
rience of the pedestrianised street often where has a lack
of shelter or shading devices during sunny days for people
to escape from the heat through its towering structure, the
lamp provides a large shade area where people can com-
fortably escape from the heat

It also promotes sustainability by reducing the necessity
for energy-intensive solutions to cooling and shading.

GIANT LAMPINSTALLATION ! B OMBRA IN CITTA: PETALS

The shadm%structure which is made up of a supporting
column and three circular steel frames arranged at differ
ent heights, is a simple alternative for preventing excessive
overheating of the environment.

It is, however, restricted in its scope and lacks flexibility in
installation and positioning.

To address these restrictions, a series of modular struc-
tures with shading purposes can be imagined, interpreting
the primary Eurpose of these structures in different man-
ners while taking functional, structural, and installation fac-
tors into consideration. The result is a highly versatile sys-
tem derived from the research of a modular element that
can be oriented at various angles.

The modular design provides excellent positioning flexi-
bility and a ﬁlay of overlap, resulting in a more natural per-
ception of the shade. Unlike the existing shading structure,
which can only be adjusted during installation based on a
set of predefined positions, the modular system can gen-
erate a wide range of spatial combinations, making it ideal
for shading large areas.

Furthermore, the modular system provides more than
just shading. It can be used to generate visually impressive
oRen spaces that offer shade, Brivacy, and a sense of calm.
The modular system’s adaptability allows it to be adapted
to a variety of settings, which include ﬁarks, public squares,
and private gardens, adding value to the built environment.



0 (o))

o o
THEORY THEORY

MOIRE PATTERN MOIRE PATTERN

e e e e e e e -
/7 \ /7 \ o —————— - o —————— - o —————— -
7 \ 7 \ 7 \ /7 \ /7 \ / \
’ \ ’ \ ’ \ ’ \ ’ \ ’ \
’ \ ’ \ ’ \ ’ \ ’ \ ’ \
’ \ ’ \ ’ \ ’ \ ’ \ ’ \
’ \ ’ \ ’ \ ’ \ ’ \ ’ \
’ \ ’ \ ’ \ ’ \ ’ \ ’ \
/7 \ /7 \ /7 \ / \ / \ /7 \
’ \ ’ \ ’ \ , \ , \ , \
\ ’ \ / \ ’ \ ’ \ ’ \
‘\ ’ S 4 S Y \ ’ \ ’ \
’/ N g N ’ \ ’ \ ’ \
! ¢ ! ; ! ¢ ) ¢ ) ¢ )
/ N / N / \ ’ \ ’ \ ’
’ \ ’ \ ’
, N p Q p \ ’ \ ’ \ ’
\ ’ \ ’ \ ’ \ ’ \ ’ \ ’
\ ) FT T T TS IR p rEEEEEseEeEeess B Q 2P A N L - AN e e e e e e e - - A /
\ a4 ATRY \ ’ 7 NI ‘7, N ’, W ’
\ s AT 7 Y g [N ‘7, W ’, WM /
\ 4 \ ’ S 2 7 v ’, N ‘7, W ’
\ ./ ‘o ./ A ‘g v ’, W\ z W ’
’ \ ’ \
\ ’, W , W ’ 7 LSRN ’, WA 7, WM /
\ 4 \ 4 \\ 4 7 \ \ // \\ // \\ 4
\ 77 ASEEAN ’ \ ’ \ ’
o - o o e o -I/ \\- ———————————— -I/ \\- ———————————— -I/ \ T o e e e e e e e e - -’/ \‘_ ___________ -’/ \‘_ ___________ -
’ \ ’ \ P \ ’ \ ’ \
’ \ ’ \ P \ ’ \ ’ \
/7 \ /7 \ 7 \ / \ / \
4 \ /7 \ 7 \ / \ / \
¢ ) ¢ ) a , ¢ N < )
\ / \ / Q , \ , \ ,
\ 4 0 g \ Y \ ’ \ Y
‘\ // ‘\ I’ \ ’ \ ’ \ ’
\ ’ \ ’ \ ’
\ ’ \ ’
\ ’ \ ’ \ ’
\ ’ \ ’
\ 4 \ ’ \ ’
\ ’ \ ’ Q
\ , \ , 4 \ ’ \ ’
\ ’
\ / \ P \ ’ \ ’
\ ’
\ ’ \ Vi \ / \ 4 \ 4
\ ’ \ ’ \ ’ \ ’
\ 4
\ 4 \ /7 \ / \ /
o o o o o o - - - o o e o o o - - -

The combination of hexagonal shapes and moiré patterns in a shading panel bilayer is a sensational solution that enhances the ef-

Further to that, by stacking two layers of panels and applyin% the moire pattern, the gap between each pattern of panels can be
fectiveness ofshadm%structures. The shading panel can provide shades at various angles that can be adjusted based on the time of filled in to create various combinations of natural patterns and better shading. Thisis an impressive way to balance functionality and
day or the amount of heat and sunlight by combining these two design elements. aesthetics.

The hexagonal shapes generate a visually appealing pattern that enhances the shading panel. The moiré pattern, on the other hand, The moiré pattern can be adjusted to produce a variety of shading effects that can be customized depending on the environment.
lifts the design by creating a dynamic visual effect that can be adjusted based on the viewer's angle.

During the hot summer months, for example, the panels can be adjusted to provide maximum shading, while during the cooler
months, the panels can be adjusted to allow more sunlight to enter the space.
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FORM FINDING_ITERATION 1

IDENTICAL PATTERN

Explorin% an identical pattern that has the exact same di-
mensions for the shading panels.

Exploring potential patterns that can provide a better shad-
ing solution that is optimized for the specific weather con-
difions of the location.

The panels should also be adjustable by users to control
the amount of sunlight that enters the shelter.
This feature allows for flexibility and ensures that the shad-
ing system can adapt to changing weather conditions
throughout the day.

To determine the optimal pattern for the shading panels,
conducted a shadow study that analyses the pattern and
the outdoor comfort analysis for the users.

By setting adjustable angles into 5 different variables, it can
test out various patterns and evaluate their effectiveness in
providing the necessary shade and comfort.

The goal is to find a final form of the shading system that
meets the specific needs of the users and the’environmen-
tal conditions of the location. By considering factors such
as pattern, adjustability, and angle, it can provide a shadin
solution that énhances the overall comfort and functional-
ity of the space.
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METHODOLOGY
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CONCLUSION

In conclusion, the shelter created through the implementation of compu-
tational methods has positively achieved its functional and aesthetic objec-
tives. The use of the moiré effect with a hexagonal pattern not only enhanc-
es the visual attraction of the structure but also provides optimised shading
solutions.

The design process involved several iterations and analyses to make sure
that the final form of the shading system met the specific needs of the loca-
tion and its users.

Through the execution of outdoor comfort analysis and shadow studies, it
was able to determine the most efficient patterns and angles for the shading
panels.

The adjustable panels also provide users with the flexibility to control the
amount of sunlight entering the space, ensuring that the shading arrange-
ment can adapt to changing weather conditions throughout the day.

Overall, the computational approach used in the design and creation of
the shading shelter has produced a functional and efficient structure that
enhances the comfort and functionality of the space.

By merging form and function, this shading system serves as an interesting
sample of how computational methods can be used to create progressive
and effective solutions for modern design challenges.
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