
0.03 PROJECT BACKGROUND

An uninformed perception of the Barbican creates a new 
experience. Absorbing the space & place for the fi rst time 
creates a freshness that does not exist with the familiarity most 
people have of the area. This ‘tabula rasa’ state of mind creates 
a purity that constructs an unusual image of the Barbican. The 
perception is understood in terms of dynamism, permanence, and 
connectivity.

With awareness and knowledge, the space holds a different 
character. The same qualities of dynamism, permanence, and 
connectivity create a different image. There is a form of bias 
to the space, but there is also plenty that is lost. The informed 
perception of the Barbican creates another code to understand 
the area, where even when the same spaces are traversed, the 
experience varies signifi cantly.
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0.03 PROJECT BACKGROUND

The collage representing the experience of the ignorant - 
the person experiencing the Barbican for the very fi rst time 
with a tabula rasa state of mind - is broken down. Here, the 
elements are separated in correlation to specifi c elements in 
the environment in an attempt to understand the key objects 
that structure the experience. Among these elements, some 
are specifi cally chosen and highlighted to later be placed 
as basis for the intervention.

The informed perceiver, the person who is familiar and 
knowledgeable of the area, enjoys an entirely different 
experience in the very same space. Here, different elements 
are discovered and highlighted as catalysts to the familiarity 
of the urban space. It is these buildings that create the familiar 
feeling and the identifi ability of the locus. Of these elements, 
particulars are highlighted and integrated as powerful 
guidelines in the architectural intervention.
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Section 1- Building Form, Systems, Planning and Context

1.03  PROGRAM
ORGANISATION BRIEF

The brief of the project has been partly reliant on personal 
opinions and observations made in the earlier phases of 
project background and analysis, and largely infl uenced by 
the comments we received from the representative of TFL M. 
Emma Spierin, an urban designer at TFL. Other decisions have  
also been affected by our meeting with Mr. Richard Davis, the 
principal property development engineer at TFL.

Both Mr Davis and M. Spierin’s thoughts relied on the idea of 
introducing a cultural entity in the site that would be inviting 
and therefore revitalize the station in such a culture fi lled area 
- Barbican; they also agreed on the fact that the project has 
to generate profi t and have some sort of commercial value 
that will elevate the land value and in hand benefi t TFL as a 
whole. It is important to TFL to thrive to create opportunities 
ans activities in their stations, we found they are particularly 
anxious to see the proposal for the Barbican station, for they 
themselves have found the site too diffi cult to tackle for its 
many physical challenges. 

Therefore, the introduction of street frontage, work opportunities 
and commercial value will have to be important aspects to 
consider in the proposal - not forgetting the cultural value 
that promotes environmental involvement.

The proposal would be that of a photography museum that 
acts as a hot air balloon docking station. The spaces that 
would be incorporated would be:

-Exhibition Spaces
-Screening Rooms
-Rentable venues/Spaces (for profi t)
-Coffee shops
-Outdoor spaces
-Adult Size Bouncy Houses (balloons in their static form)
-Viewing Decks
-Balloon Rides (balloons in their dynamic form)
-Reception Space/Entrance

The diagram below demonstrates the intention of how the 
spaces of the proposal would be organized. The gesture is 
intended to create an urban corridor through the station that 
could be benefi cial for client, residents and visitors at once..
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Total Plot Size:    3000 m2 Total residual scape size:   1544 m2Total Footing of the intervention:   1450 m2
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Section 1- Building Form, Systems, Planning and Context

1.04 SITE INVESTIGATION 
DESIGN CONCEPT

Following the initial approach of the informed v/s ignorant 
comes the idea of exploring different perspectives and 
different ways of experiencing the things we see and how we 
see them.  

The initial intervention was made of two main elements that 
work together in dialogue: a submerged photography museum 
and a dynamic “wall” which acts as the docking station. The 
idea is to help the ignorant gain information while at the same 
time reintroducing to the informed elements that now blend 
within one’s daily life in its conceptual dimension; which at the 
time of the initial concept phase called to the idea of “upside 
down”, a notion inspired by Alec Mcdowell’s “world building”. 

20



Section 1- Building Form, Systems, Planning and Context

1.04 SITE INVESTIGATION
DESIGN CONCEPT

As part of the thinking process, the proposal grew from an 
ETFE pillowed wall into the introduction to actual Hot Air 
Balloons that would at this point become part of the wall and 
part of the architecture itself. As for organization, the idea was 
always the same - that of perception; and so the proposal 
was split into two elements that allow for two extremes of visual 
experience:

-The submerged underground museum
-The vertical balloon docking station
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Volume: 2800m3
Radius: 9m

Weight Capacity: 711 kg
Envelope Weight: 35 kg
Burner Weight: 12 kg

Pure Lift Capacity: 664 kg

Volume: 900m3
Radius: 6m

Weight Capacity: 228 kg
Envelope Weight: 15 kg
Burner Weight: 12 kg

Pure Lift Capacity: 260 kg

“Hopper” - Volume: 400m3
Radius: 4.5m

Weight Capacity: 102 kg
Envelope Weight: 8.5 kg

Burner Weight: 12 kg 
Pure Lift Capacity: 81.5 kg

Section 1- Building Form, Systems, Planning and Context

1.08  INTRODUCING BALLOONS
BALLOON VOLUMES

As part of research, I found that:
The heated air inside the envelope is at roughly the same 
pressure as the outside air. With this in mind we can calculate 
the density of the heated air at a given temperature, using the 
Ideal gas law, as follows:

P = ρ R T

Where:
P is the absolute pressure of the gas, in Pa
ρ is the density of the gas, in kg/m3

R is the gas constant, in Joules/kg.K
T is the absolute temperature of the gas, in Kelvins (K) 
Normal atmospheric pressure is approximately 101300 Pa
The gas constant for dry air is 287 Joules/kg.K

The air inside the envelope is typically heated to an average 
temperature of about 100 degrees Celsius. Substituting the 
above three values into the Ideal gas law equation and 
solving for ρ we get ρ = 0.946 kg/m3. This is the density of 
the heated air inside the envelope. Compare this to normal 
(ambient) air density which is approximately 1.2 kg/m3. 

Next, for an average size balloon with an envelope volume of 
2800 m3 we wish to determine the net upward buoyant force 
generated by the envelope. 

The net buoyant force is defi ned here as the difference in 
density between the surrounding air and the heated air, 
multiplied by the envelope volume. 

=> FB net = (1.2—0.946)x2800 = 711 kg (1565 lb)

This is the net buoyant force pushing upwards on the heated 
air inside the envelope. The hot air balloon components (such 
as envelope, gondola, burner, fuel tanks, and passengers) 
can at most weigh 711 kg in order for the buoyant force to 
be able to completely lift the hot air balloon off the ground.

Now that we know that the weight a 2800 m3 balloon can 
hold is 711 kg, we need to calculate how much of that weight 
forms the weight of the balloon itself. In other words, we need 
to know how big that balloon would be and how much weight 
could it hold.

Volume of Sphere:
V= 4 π r3 /3

Using a conversion calculator, I was able to calculate the 
balloon radius that corresponds to that volume: r=9 m => 
18m high and across, which would fi ll most of the 25 m station 
width.

Balloon Envelope: 
The weight of balloon bag is 1.3 ou/yard2 => 34 g/m2

Surface Area of a Sphere: 
A= 4 π r2 => for 9 m, it adds up to 1020 m2

Which means the weight of the balloon envelope is 
=34680 g = 34.6 kg
711 kg- 35 kg = 676 kg

Gas Burner: the weight of the burner is approximately 12 kg.
676 kg - 12 kg = 664 kg

This adds up to us concluding that a 2800 m3  can uplift 664 
kg in pure weight..
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PLAN 01-SC 1/300
GALLERY AND UNDERGROUND

KEY

01: Street Entrance

02: Station Entrance

03: Coffee Shop
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CROSS SECTION
SCALE 1/250

KEY

01: Balloon

02: Exhibition Space

03: Transitional Space

04: Public Outdoor Space

05: Viewing Decks

06: Cross Rail
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SECTION 02-SC 1/400
VERTICAL ORGANIZATION

KEY

01: Street Entrance

02: Coffee Shop

03: Exhibition Space

04: Rental Venue Space

05: Transitional Space

06: Public Outdoor Space

08: Balloon in Mid-air

09: Docked Balloon
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15: Resto/Cafe

16: Elevator
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Section 2- Building Construction

2.02 MATERIALS STRATEGY

As I briefl y mentioned in section 1.17, the project is to be  
enveloped by plastic panels that act to the benefi t of the 
lighting quality of the museum. The diagrams to the right 
illustrate certain junctions between the plastic panels and the 
concrete slabs. The drawings also show structure (beams) and 

The building slabs will be a of fair faced concrete and cast in-
situ wherever possible. The form-work would be smooth plastic 
and wood in parts to create a reference in surface fi nish to 
the timber used to cover the excavation parts of the project.

Timber panels will be tiled along the excavation. They will 
alternate between slabs and walls and will be 10cm in depth 
and 2 meters in length; there will louvre like cuts along them 
to enable ventilation. The panels will be euroclass B fl ame 
retardant panels to diminish risk factors, and they will be 
prefabricated off site and transferred to the site via trains.

Figure 1 - KEY

01: Concrete Slab

02: Steel I-Beam

03: Insulation

04: Timber Panels/cladding

05: Polycarbonate Panel

06: Steel Junction 

07: Hollow Space for Insulation

Figure 2 - KEY

01: Concrete Slab/Roof

02: Steel I-Beam

03: Insulation

04: Timber Panels/clading

05: Polycarbonate Panel

06: Steel Junction 

07: Hollow Space for Insulation

08: Flase Ceiling
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Figure 1. Concrete slab v/s Polycarbonate (plastic) panel junction - scale 1/10

Figure 2. Concrete Roof slab v/s Polycarbonate (plastic) panel junction - scale 1/10

PLASTIC ENVELOPE 

IN-SITU CONCRETE CONSTRUCTION

PREFABRICATED TIMBER PANELS
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Section 2- Building Construction

2.04 BALLOON MATERIALITY DEVELOPMENT

As the balloon structure progresses, it was important at this 
point to understand the process in which the balloon goes 
through from defl ated state to infl ated state. And now that 
the tripartatite organisation has been formed, it is clear at this 
point to understand the different stages the balloon goes 
through. 
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Section 2- Building Construction

2.04 BALLOON MATERIALITY DEVELOPMENT

Balloon Long Section - scale 1/200

These drawings illustrate the balloon in longitudinal section 
while fl oating mid-air. The drawings show the aluminium 
envelope, the carbon-fi ber frame which forms the basket, the 
burner inside the basket as well as the mechanism the basket 
is held on.

Figure 1. Balloon envelop detail - scale 1/10

Figure 1 - KEY

01: Nylon Balloon Envelope 

02: Aluminium Sheet

03: Basket

04: ALuminium Joint

05: Carbon Fiber Frame
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Section 2- Building Construction

These drawings illustrate the balloon in cross section while 
infl ated but still on ground and not yet with hot air that allows 
it to fl oat. Here the basket mechanism is still in its static state.

2.04 BALLOON MATERIALITY DEVELOPMENT

Figure 2. Balloon Basket detail before take off - scale 1/100

Figure 3. Balloon before take off - scale 1/100

Figure 2 - KEY

01: basket

02: balustrade 

03: Carbon Fiber slab

04: Roller Joint

05: Sliding Frame

06: Basket Base Structure
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Section 2- Building Construction

2.04 BALLOON MATERIALITY DEVELOPMENT

Figure 1. Balloon cross section in dynamic state - scale 1/250

Burner
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Section 2- Building Construction

2.04 BALLOON MATERIALITY DEVELOPMENT

These drawings illustrate the balloon in cross section while 
infl ated and fl oating in mid-air. Here the basket mechanism 
is clearly illustrated in its dynamic state while holding up the 
basket which works on its own gravity.

Figure 2 - KEY

01: basket

02: balustrade 

03: Carbon Fiber slab

04: Roller Joint

05: Sliding Frame

06: Basket Base Structure

07: Carbon Fiber Frame + Aluminium Sheet

Figure 2. Balloon Basket detail in fl ight - scale 1/100

Figure 3. Balloon in fl ight - scale 1/100
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Section 2- Building Construction

These drawings illustrate the balloon in cross section while 
infl ated and fl oating in mid-air. Here the basket mechanism 
is clearly illustrated in its dynamic state while holding up the 
basket which works on its own gravity.

2.04 BALLOON MATERIALITY DEVELOPMENT

Balloon Plan + section breakdown scale 1/100

KEY

01: basket

02: balustrade 

03: Carbon Fiber slab

04: Burner

05: Sliding Frame

06: Basket Base Structure

07: Carbon Fiber Frame + Aluminium Sheet
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Section 3- Building Performance

3.05 NATURAL LIGHT

Seen as the existence of the balloons above the project and 
in such a narrow space would theoretically prevent natural 
sunlight from reaching the spaces, a certain treatment to the 
materials of the balloon should be addressed to maximize 
the reach of diffused light. Having said that, it should be taken 
into consideration that the balloon will not always be in their 
dynamic fl oating state and even so, the odds are they wont 
be fl oating all at once.

The treatment of the envelope of the balloons is to be 
aluminium sheets/foil. In fact, it will be made of 2 colliding 
membranes:

1- Inside membrane - very elastic in order to accommodate 
with the stitching of the envelope.
2- Outside membrane - less elastic in order to take a geometric 
form and therefore blend into the fabric of the architecture.

The envelope is to be translucent and refl ective in order 
to increase sunlight and diffused light percentage as well 
as maximize the perception experience by refl ective the 
surrounding environment.

Having the balloons hovering above the station, and seen 
as the station is of such narrow nature, this will automatically 
create a dynamic light/shadow effect in the various spaces 
especially since the museum spaces are not always on one 
level. This interplay of the shades created allows for better 
itegration of the balloon with the architecture in both volume 
and  environmental interaction. The different positions the 
balloons take allow for different space treatment.
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Section 3- Building Performance

The use of the translucent and refl ective nylon material (as 
shown above in fi gure 2) will allow the balloons to provide 
an integrated effect that allows them to blend into the 
neighboring buildings. This is acheived by the way the light 
is channeled through the balloons and on their surface. This 
would allow the creation of:

- A light loose fragment that creates a globe like element for 
its ability to refelct the sky.
- A half litt fragment that blends in most with its surrounding.
- A dark fragment thats acts a shading element more than 
anything else.

The images above illustrate an experiment with translucent 
materials and the visual effects they might create.

3.05 NATURAL LIGHT

DATUM
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Section 3- Building Performance

3.05 NATURAL LIGHT

Seen as the materiality of the balloons is very specifi c in 
nature, it is important to consider the role it will play in the 
visual dimension of the project. In reference to the original 
intention of the project, the use of such materials will allow 
the existence of different experiences of perception for their 
refl ective, translucent and opaque qualities. The intention 
behind the project is to maximize perception in both its 
physical and intellectual value for whomever visits the area.  

This diagram illustrates how the earlier mentioned visual 
exercise will work and how light will act to the advantage of 
the project’s intention of “seeing” further than what an eye 
presents. 
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Section 4- Building Delivery

4.11 PLAN OF WORK

01
PREPARATION + BRIEF

RIBA
PLAN OF WORK

2013

TIME SEPTEMBER/OCTOBER  2015 DECEMBER  2015 FEBRUARY  2015

02
CONCEPT DESIGN

03
DEVELOPMENT DESIGN
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Project Objectives:
A meeting will be held to discuss the overall 
project objectives - An initial presentation 
given by the architect in reaction to TFL’s 
thoughts and those of the photographor ’s 
gallery.
Project Budget:
At this point the funding bodies will outline 
the budget for the completion of the building 
Site Information:
This has been received and drawn up.

Contractual Tree:
The client (TFL + the partners) will appoint 
contractors who then will have the specialist 
contractors working under them.

Building Contract:
The appointment of the design and build 
contact agreed and the level of detail to 
be given to the contractor agreed.

Funding Secured:
It is important to establish the full budget prior 
to the fi nal design stage - Presuming that the 
project will be fully funded this will allow for 
the full scope of works. 

Consultants:
bringing on the specialists onto the project 
from an early stage is fundamental - Balloon 
specialist team.
Building control submission.

Planning Application:
The planning application will be submitted once a design has been confi rmed by the client . 6-8 
Week decision period.

Funding Milestone
Initial Budget plans to be outlined - Aim to 
be set and will be discussed at a meeting 
with the client and the various funding 
bodies.
Payment
The payment to specialists and architects 
will be made out, and to be paid at the 
completion of each stage of work.

Preapplication discussions

Concept Design:
A more detailed design has been submitted 
to at a meeting with the owner and partners, 
and feedback given.
Structural Engineer appointed - Specialist 
balloon contractor appointed.
Project Budget:
A Confi rmed Budget has been secured.
Final Project Brief:
Final project confi rmed from and this is fi xed
with architect.

Developed Design:
Structural Design with balloon consultant 
and manufacture has been detailed and 
initial tests completed. 1:1 test mock up of 
the balloon completed in a remote fi eld 
location. Architect and planner invited to see 
materiality on site.
Cost Information:
A team of Quantity surveyors appointed to 
investable costs of initial proposal.
Project Strategy:
A project manager appointed to complete a 
critical path analysis of the project and assess 
time frames.
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Section 4- Building Delivery

4.11 PLAN OF WORK

APRIL  2015 SEPTEMBET 2017

04
TECHNICAL DESIGN

06
CONSTRUCTION

07
USE

05
SPECIALIST FABRICATION DESIGN

Technical Design:
Technical design, details and refi nement 
completed for gallery spaces, allowing 
fl exibility for the main contractor as spaces 
more generic.  
Specialist Subcontractor(s):
The Balloon and aluminium work manufactures 
refi ne any issues and complete detail design. 
Basement contractor appointed.

P1
P1 will be handled by the main 
contractor and will encompass main 
frame work.
P2
Completed after P1 to allow for better  
specialists to refi ne construction

Test run for Balloon 
performance
with contractor)

Building Contract:
The technical details handed to main
contractor from architect on behalf of
the client. This will then be checked for
approval.

Building Contract
Concluded

Station close off:
The south platform of the station close off 
and a “non-stop” approach will be applied 
in order to keep the north platform functioning. 
A date fi xed for starting on site . 
Planning:
Planning will be granted for the proposal - 
with the 1:1 detail for the materiality of the 
museum and the various other materials.

Planning Granted:
The planning permission granted for the 
proposal - with 1:1 mock up showing materiality 
and details of the balloons.

Site Vacation, Access & Neighbours:
A non-stop aproach takes way for the south platform of the station. 
The site to be handed over to the main contractor . Hoarding placed 
to reduce noise dust and for security for the site and neighbours.
Basement excavation:
This is the most disruptive moment and will commence quickly (larger 
amount of the budget spent for amount and speed) this is to minimize 
disruption .
Specialist (balloons):
Balloons will be prefabricated and placed after 1st stage of 
construction (dirty works).

Administration of Building Contract:
Employing a Clerk of Works to check the site on the side of the client 
and report back. The project manager will also provide a detailed 
report on progress to client.

Funding Milestone(s)
There will be a number of funding milestones outlined to the contractor 
to provide guarantees to all of the donors, and partners. These will 
then portion the money for specifi c jobs aiding the contractor to work 
to the deadline.
Construction Programme
The main contractor will employ a project manager whom will govern 
what happens and on site this will aid the speed and production on 
site.
Building Regulations Offi cer
The appointed offi cer will visit site a number of times checking on the 
status of the design .

Planning Checks:
The planning offi cer will visit the site at a number of times during the 
construction stage.
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