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My project, Calibreur de La Joliette, aims to ‘calibrate’ the proportion of spaces of various functions in 
the La Joliette neighbourhood in Marseille, France. 
Calibration is ‘the process of finding a relationship between two quantities that are unknown‘. By 
defining the Unité d’habitation as an “ideal” modular piece of city, I aim to calibrate the La Joliette 
neighbourhood by comparing the proportion of spaces with different functions at my building site and 
that in Unité d’habitation. After that I respond to their difference as well as local social context with my 
building proposal.

1.01 INTRODUCTION-BUILDING AS A CALIBRATOR

Early mapping exercise showing the city of Marseille being measured against the standards set out by Unité d’habitation. 

SECTION 1 -  BUILDING FORM, SYSTEMS, PLANNING AND CONTEXT 
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1.01 INTRODUCTION-BUILDING AS A CALIBRATOR 1.02  PRINCIPLE DESIGN AIMS AND OBJECTIVES
Marseille, a port city in southern France, has been a crossroads of immigration and trade since its founding in 600 B.C.E. It 
is currently the second largest city in France after Paris and the center of the third largest metropolitan area in France. 
As a culture melting pot thanks to its immigration history, Marseille is a city with unique culture which stands out from the 
rest of France. 
My proposal aims to test out possibilities of city calibration at a local scale, as well as setting up a negotiable boundary 
between spaces occupied by local and non-local visitors. Views and lighting conditions in my building are under careful 
control in order to create a unique experience for users.

0 100 200 500m 3

2

1

1 Cathédrale La Major

Views with historical and cultural significance are to 
be emphasised:

2 Gare Saint-Charles

3 Basilique Notre-Dame de la Garde
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<--- The look of Place de La 
Joliette without my proposal.

1.03 SITE ANALYSIS
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La Joliette is a neighbourhood of the 2nd arrondissement of Marseille located at the start of 
the autonomous port of Marseille. The Place de la Joliette is a public piazza located in this 
neighbourhood to which both tourists and local residents are attracted for different reasons.
As a project commissioned by the Euroméditerranée and L’etablisement Public, Calibreur de La 
Joliette should not only benefit the local community but also bring a new life to this area and attract 
more tourists, so that this piazza together with Les Terrasses du Port shopping centre and the 
regenerated coast front will become a new cultural centre.
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+4.17m

My site, Place de la Joliette, is a key link between the city and the port. It has excellent public 
transportation links, as tramway track station (Line 2 and 3 ), metro station (Line 2 - Joliette) and 
bus station (Number 49) are all right next to it. 
There is a historical Fountain Coste in the middle of the piazza designed by architect Xavier 
Pascal Coste (1787-1879, born and died in Marseille), and a brand new modern shopping mall 
is located next to it. 
In order to maintain the ground level as public space and emphasise these important context 
features I propose to lift the building up from the ground level and make sure that key visual 
links are preserved.

1. View towards the seaView from Joliette Metro station 2. Les Terrasses du Port 3. Fountain Coste, 
Place de la Joliette(under construction)

1

2

3

Metro: Joliette station

Tramway track

A55 (Tunnel)

+0m

1.03  SITE ANALYSIS
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337=83+21+50+35+45+53+21+29

Preservation and Regenerations
Currently the major activities happening on site are mostly related to the local market which operates on Mondays, 
Wednesdays and Fridays in the middle of the piazza. This market, Marché de la Joliette, is run by local people, 
which sells home essentials such as clothes and wash up liquids of relatively low prices.
On Yelp this market is rated low by tourists (2.5 out of 5) because this market is not aiming to attract tourist at all, 
apart from there is a flower market every Monday.
Therefore, in order to attract tourist as well as protect the local market, there would be two different market to be 
relocated in my building, one for locals, one for tourists. 
New Additions
I have identified 337 flats around my site (same amount of flats as in Unité d’habitation), and would like to provide 
these local residents with what the local area fails to provide them according to the pattern set up by the Unité 
d’habitation. I will need to add a supermarket, a cinema, a nursery a library and a gym to this site because they are 
present in Unité d’habitation  but missing from this area. 

1.03 SITE ANALYSIS

Local people

Tourists
Marché de la Joliette Local and non-local visitors to the piazza have 

different needs
Diagram explaining how program could be calibrated on 
different days of a week

RESIDENTIAL Y

NURSERY N

GYM N

CINEMA N

HOTEL Y

SUPERMARKET N

RESTAURANTS Y

PROGRAMS

ALREADY 
EXISTING ON 

SITE?

Y

Comparing local programs with programs of the Unité d’habitation to identify the programs required in my building.

HOME 
ESSENTIALS

LIBRARY N
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Here are some early studies showing some key concepts of the design:
1.A model showing the idea of calibrating the city of Marseille at different scale with the standard of 
Unité d’habitation.
2. An early sketch showing the idea of framing the views towards the sea and Fountain Coste from the 
point of exit of Joliette station.
3. & 4. Early sketch showing the idea that different parts of the building would be in use at different 
times of a day.

1

Fountain 
Coste 

market 
units 
relocated

the 
sea

2

3

4

1.04 CONCEPTUAL STUDIES
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“Floating Streets in the sky“

Diagram showing the concept of having public streets detached from the rest of the building. Raising the streets from the ground and use glass as a main building material will 
also allow light to reach the public space underneath the building.

A sketch by Le Corbusier showing the Unité d’habitation in context. Section of the Unité d’habitation

“Radiant City“

“Streets in the sky”
By playing with interlocking positive and negative spaces and elaborate the idea 
of ‘streets in the sky’, my design language echoes that of the Unité d’habitation. 
The sketch and model below are showing the idea of having “streets in the sky“, a 
concept borrowed from Unité d’habitation. 

“Local zone” VS “Non-local zone”
The Unité d’habitation is a building designed for private residents where they can 
and go to local gym or supermarket without leaving the building, i.e. residential 
area and community facilities are closely packed together. However, in my building 
these facilities are right next to the residential block, not detached from them yet 
not attached to them either. Non-locals could visit this building but they will never 
reach certain community facilities provided only for local people only. This design 
reflects a juxtaposition between local and non-local.
The model below also shows how the building is divided into zones for local 
residents and non-local visitors.

1.04 CONCEPTUAL STUDIES

Joliette Metro Station

Existing Residential buildings

“Non-local zone“

Market stalls relocated

Unité d’habitation-a public walkway on seventh floor.

“Local zone”
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1. Outdoor cinema
2. Nursery
3. Outdoor paddling pool
4. Outdoor playground
5. Gymnasium
6. Changing rooms
7. Toilets / shower rooms
8. Game room
9. Foyer
10. Ping-pong room
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37. Preserved food
38. Cooked food/cold dishes
39. Bakery
40. Fruits and vegetables
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The programs and sizes of each of the spaces are set out using Unité d’habitation as a reference.
Before the Unité d’habitation was settled at its current site, there were three other sites that the Ministry 
of Reconstruction chose as potential location for that building. Le Corbusier produced design iterations 
for all the sites, and the second iteration has the most idealistic and most detailed plan for the communal 
level. He especially planned out the market space at a very detailed level, yet that iteration did not get 
built. Here I am referring to this iteration as my reference for the “right“ amount of communal space.
In my proposal there is a cinema, a supermarket, a weekly food market, a nursery, a gym, a library and 
a flower market.

cinema

supermarket

gym

flower market

nursery

Plans of Unité d’habitation-2nd iteration

1.05 BUILDING PROGRAMS
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Cinema Supermarket   
(visitors)

Market   
(local)

Social Space Flower Market LibraryNursery Gym

Typical 
number of 
occupants

Enclosed?

Temperature
      (°C)

Description

GIA(sq.m) 98 180100 480 468 93310 1100

110 3650 60 70 1550 70

Y YY N N YY Y

20 18-2218-22 N/A N/A 2020 15(changing 
room: 22)

This is a diagram showing the interlocking streets in the sky and how different programs are arranged 
within those spaces.
Reference images on the right are images taken from the Unité d’habitation of corresponding programs 
(apart from the flower market, which is a response to the existing activities on site).

1.05 BUILDING PROGRAMS

Cinema

Supermarket

Flower market

Social space

Nursery

Gym
For local 
residents 
only

Seats 
at upper 
level of the 
cinema is 
reserved 
for local 
residents 
only.

Consists of 
152 sq.m 
at lower 
level and 
420 sq.m at 
upper level, 
Marché de 
la Joliette 
relocated 
here.

Only opens 
when local 
market is at 
its off-peak 
time.

Provides 
seating and 
nice view 
towards 
Gare St-
charles.

Enlargement 
of the flower 
market which 
is currently 
only existing 
one day per 
week. Aims 
to become 
a tourist 
attraction.

For local 
kids only. 
There is a 
short-cut 
from the 
local super 
market to this 
nursery.

Community 
library 
for local 
resident.

For local 
residents 
only. There 
is a shortcut 
from local 
market to 
this gym.

For local 
residents 
only

Mainly for 
tourists/ non-
local visitors

Mainly for 
tourists/ non-
local visitors

Mainly for local 
residents (there 
are two parts)

For both local 
residents and 
visitors
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Above: The site in context of the city.
Below: The building in context of the site

Viewing Device
Le Corbusier designed the roof of the Unité d’habitation so 
that the shape of the Gym and ventilation tower alludes to the 
backdrop of the mountains.
I use similar approach here to emphasise the visual existence of 
the cultural context around my building. By designing the viewing 
devices at the end of “the streets“, visitors could enjoy a framed 
view of the important historical buildings in the city. 

1.06  BUILDING ON SITE

A collage showing how the roof of the Unité d’habitation works with the mountains 
of Marseille at the back.

Ventilation tower seen against 
the backdrop.

3 Cathédrale La Major

1 Gare Saint-Charles

2 Basilique Notre-Dame de la Garde

4 The port / Mediterranean sea

1

2

3
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1. View towards the sea 2. Les Terrasses du Port 3. Fountain Coste, 

Glass Columns

Laminated glass columns supporting the steel trusses are arranged to form viewing cones, so that a 
person emerging from Joliette Metro station can immediately have a sense of location. 
The view towards the sea is important because as a link between the port and the city, the Place de la 
Joliette needs to celebrate its proximity to the sea.
The view towards Les Terrasses du Port shopping centre is important because as a newly built project 
and a very important part of the Euroméditerranée regeneration plan, our client wants people especially 
tourists should be able to locate this shopping mall right after exiting the Metro station.
The view towards Fountain Coste is important not only because this fountain represents the history 
of this Piazza, but also the stone texture of this fountain could contrast with the modern look of glass 
columns.

1.06 BUILDING ON SITE

Joliette Metro Station

1:1000
N

2

2

3

3

1

1
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The Place de la Joliette is about 110m in length and 50m in width. The slope down 
towards the sea is about 1:26 throughout the piazza, giving a 4.17m hight difference 
between the highest and lowest point of this piazza.
Underneath QuaiduLazaret and Avenue Robert Schuman there are A55 Motorway tunnels. 

1.07 SITE SECTIONS

Section AA, 1:500

AA

B

Section BB, 1:1000

A55 Motorway

Residential buildings

Residential buildings

Place de la Joliette

A55 Motorway Mediterranean sea

Avenue Robert Schuman

Quai du Lazaret

3
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local people in the supermarket

2

1

4

5

1 Supermarket for local people

2 Cinema

3 Short-cut for local people only

4 Flower market

5 Market for tourists which only opens 

   when the local supermarket is at off-

   peak time

3

This diagram shows a moment where local people taking a short-cut to the flower market.

1.08 SPATIAL PLANNING

local people in the market non-local visitors in the market
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local people in the supermarket local people in the nursery

1

2

3

5

5

7

4

1 Cinema

2 Supermarket for local people

3 Short-cut for local people only

4 Roof of the community library

5 Roof of the Gym

7 Nursery classroom

This diagram shows the moment how local people can see the nursery from supermarket windows, and 
they could also walk to the nursery via short cut to take care of their children when necessary.

1.08 SPATIAL PLANNING
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1

2

3

4

5

Local people in the supermarket Local people almost in the gym

1 Supermarket for local people

2 Short-cut to gym

3 Gym for local people

4 Resting and social-ling area for non-local

   people

5 Walkway towards the viewing device and

   the flower market

This diagram shows a short cut from food market to the gym for local people.

1.08 SPATIAL PLANNING

Non-local visitors in the social space
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This diagram shows the moment when the gym is connected to a plant scape underneath the flower market.

1.08 SPATIAL PLANNING

Non-local visitors in the flower market Local people in the gym

1 Flower market

2 Flower shelves in the flower market

3 Flowers hanging from the shelves, seen by

   local people walking from the gym

4 External walkway from the gym

5 Gym for local people

6 Walkway from resting area to the flower

    market

4 5

1

2

3

6
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Toilets and shower rooms

Toilets and shower rooms are located at the “back” of the building so that sewage pipes 
can go down inside several special glass columns which not only bear load but also work as 
risers.

There are public toilets including accessible toilets outside the cinema and inside the gym 
and the nursery. There is one toilet in the flower market which is staff only.

There are three lifts serving the building, and wheel chair users could access to all functional 
spaces. 

However, the local people could use short-cuts to reach the gym, nursery and flower market, 
while wheel chair users could not use these short cuts, i.e. they still have access to the gym, 
nursery and flower market yet they need to go via lifts.

Spaces in my building are relatively isolated, which is ideal for fire compartmentation. 
Sprinklers are also available in each space to prolong period of fire resistance.

Enclosed space needs to meet temperature requirements, i.e. they are heated in winter and 
cooled down in summer.

The supermarket, the cinema, the gym, the library and the nursery are enclosed.

Lifts and accessibility considerations

Enclosed space

Space equipped with sprinklers

1.09 SERVICE DIAGRAMS
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Shadow render: 21 Jun 9amShadow render: 21 Jun 4pm

Shadow render: 21 Dec 9amShadow render: 21 Dec 4pm

Prevailing wind direction: NW
Building orientated in the direction of prevailing wind to 
minimise wind load.

source: earthtools.com 
            meteoblue.com

1.10 SOLAR AND WIND CONDITIONS

The geographic location of Marseille is 43.2964° N, 5.3700° E, which means the city has a 
Mediterranean climate. This page shows basic site climate information and a overall solar analysis of my 
building in relation to adjacent buildings.

Marseille sun path diagram

Marseille monthly average high and low temperature

Marseille wind condition
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In order to create the floating effect of the building there are only three staircases leading to the ground 
from my building. Therefore fire compartmentation between the blocks need to be done and sprinklers 
need to be installed.
Safety capacity of A and B (1200mm width) are 220+30=250 people each. Safety capacity of C 
(1050mm width) is 220 people. If one of them is blocked in case of fire then the fire capacity of the 
building is 250+ 220 = 470 people. 

meeting point

1.11 FIRE STRATEGY

A B

C
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The building consists of steel trusses supported by laminated glass columns 
which stand on pile foundations. 
Column heads of glass columns function as structural support as well as back 
of house service space.
Different types of facade and roof with different light transmittance rates are 
installed according to lighting and insulation requirements.

Key structural issue 1: facade types and roof types.

I aim to develop a system of facade and roof types which 
could allow for different spaces to each have a proper 
amount of sunlight.

Key structural issue 2: Flooring and connection points

Key structural issue 3: Steel trusses and load management

Key structural issue 4: Glass columns’ detail resolving

1.12 KEY STRUCTURAL PRINCIPLES
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2.1 CONSTRUCTION SEQUENCE

SECTION 2 -  BUILDING CONSTRUCTION

The construction process is divided into 2 phases with two different contractors. Phase I is mainly the 
construction of glass columns, phase II starts when glass columns and column head are placed on site.

Phase I starts. Temporary walls built around 
construction site, which occupies the whole PLace 
de la Joliette.

Fountain Coste needs to be protected and one of 
the roads between Quai du Lazaret  and Avenue 
Robert Schuman has to be blocked. The Marché de 
la Joliette also pause when this phase starts.

Pile drivers start to drill holes and place foundation 
piles on site.

Sheets of specialist glass panels arrive via cargo 
ships. These glass panels are Produced and 
imported from Luoyang, China. They are carried on 
site with specialist trucks and then stored on site.

Steel column bases are placed on foundation piles.

A tower crane is set up on site.

This tower crane uses vacuum specialist glass panel 
lifter to place the glass sheets onto correct locations.

End of phase I, phase II starts. Reduce the area of 
construction site and relocate the tower crane so that 
Marché de la Joliette can reopen in the corner of the 
piazza.

Steel beams arrive on site and are stored on site. 
Then they are welded on site to become trusses.
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2.1 CONSTRUCTION SEQUENCE

Steel trusses are welded on site and will be lifted by 
tower crane after pre-fabricated column heads are 
transported on site.

Two more cranes are set up because the welded 
truss has to be placed on top of all the column heads 
in a balanced way.

Three tower cranes lift the welded truss on top of the 
steel column heads together.

Repeat until the steel trusses are placed and 
secured for the spaced above the current 
construction site.

Walkways are built around the placed steel trusses 
so that at a later stage construction workers can use 
them as a platform when installing facades.
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By building on half of the site first, the Marché de la Joliette can reopen once phase I is finished, thus 
have a minimal time period of suspension. 
Glass panels are shipped to site from glass specialist manufacturer in China, and steel beams and 
columns head are produced by local steel manufacturer.

2.1 CONSTRUCTION SEQUENCE

Construction site move to the northern side of the 
piazza. The Marché de la Joliette is relocated to 
the southern side of the piazza. 

The road which has been blocked so far reopens, 
but the other road needs to be blocked.

Cranes relocated to repeat the process of welding 
and lifting until all trusses are properly installed.

The construction site shrinks further back to only 
occupy the space underneath the building.

Pieces of facade and roof panels are transported 
to site then lifted by temporary construction site 
elevator to upper levels. Construction workers 
operate on temporary walkways built all around 
steel trusses.

End of phase II, construction all done!

Market holders happily moved inside the building.
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1  :  6.6

1  :  8.3

1  :  
10.8

100m

50m

200mm x 200mm steel section weighs 51.5kg/m

Steel weight:

Compressive Strength of Glass

180mm x 150mm steel section weighs 34.5kg/m

The density of glass is 2.5, which gives flat glass a mass of 2.5 kg per m2 per mm of thickness, or 2500 kg per m3, compressive 
strength.

The compressive strength of glass is extremely high: 1000 N/sq.mm = 1000 MPa. This means that to shatter a 1 cm cube of glass, 
it requires a load of some 10 tonnes.

Therefore each one of the glass column in my building could support 

1000N/sq.mm x 59100sq.mm= 59100000N, i.e about 6000 tonnes.

The heaviest truss has a dead load of 992x51.5=51tonnes, which is way smaller than 6000tonnes, not to mention that it is 
supported by 56 columns. 

The main issue is that the glass panels are brittle when exerted a force normal to its surface, so by laminating six layers of glass, 
even when an outer layer is broken by accident, the inner layers are still strong enough. 

Another issue is that I need to make sure that the load os normal to the sectional area. Therefore I designed a steel columns head 
to be placed on top of the glass columns (this will be explained further later in this document).

12mm glass
5mm PVB interlayer

The building consists mainly of steel trusses supported by laminated glass columns.
The length-depth ratio for these trusses are all smaller than 11:1 so the trusses themselves are likely to 
be strong enough.
But It is important to show that these glass columns can bear the weight of steel trusses and other 
loads of the building. The idea of supporting the whole building with glass columns is approved by our 
structural consultant. Here are some rough calculations to show that the compression strength of glass 
is big enough. 

2.2 WEIGHT CALCULATIONS AND STRUCTURAL STRATEGIES

1  :  8.3

1  :  7.3

1  :  
7.2

12m

6m

sectional area:

0.0591 sq.metres

1m
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The roof and facade of my building need to provide sufficient daylight to the space yet not over heat 
the space in summer. Apart from that, views from non-local areas towards local areas of the building are 
intentionally blocked to prevent overlooking. 
Therefore I developed this roof/facade system. There are five types of typical facade and three types of 
typical roof and they are arranged at different parts of the building as shown in the diagram below.

2.3 PRE-FABRICATED ROOF AND FACADE ELEMENTS

Steel trusses “unfolded”

Gym

Facade type 1 Double glazed with 
thin sheets of concrete 
panels to block extra 
sunlight.

Roof type 1 Glass roof with metal panel 
and blinds

Facade type 2 Double glazed glass 
with horizontal sheets of 
tinted glass.

Roof type 2 Solid insulated roof

Facade type 3 Clear double glazing Roof type 3 Solid and here is another 
truss above

Facade type 5 Solid insulated wall

Facade type 5 Entrance to adjacent 
space i.e. doors are 
installed

Nursery

Gym 
walkway

External 
resting area

Cinema

Market

Supermarket

Flower 

market

External 
walkway

Gym
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Double glazed glass with 
horizontal sheets of tinted 
glass.

Tinted 
glass blocks 
excessive 
sunlight during 
summer and 
casts colourful 
shadow on the 
ground.

Solid 
concrete 
facade for 
changing 
rooms and 
library

2.3 PRE-FABRICATED ROOF AND FACADE ELEMENTS

Facade type 1

Blocking sunlight for 
the south facing walls of 
supermarket and gym.

Hiding the shortcuts from 
the non-local’s view out.

Block sunlight in summer 
time.

Making the nursery 
colourful and fun.

For north facing walls and 
walls which are constantly 
under shadow.

Glass handrails installed 
for safety reasons.

Facade type 2 - section 1:50Facade type 1 - section 1:50 Facade type 5 - section 1:50

Facade type 2 Facade type 3 No facade

Double glazed with thin 
sheets of concrete panels 
to block extra sunlight.

Allowance for 
expansion due 
to temperature 
variations

Solid insulated wall
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Walking surface glass

Underfloor heating pipes

Structural laminated glass

Insulation layer

Structural joist
Fire rated glass

Porous floor tile

Steel mesh

Steel spacing panels

Sealant

Steel shoe holding laminated glass

Structural laminated glass 
12mm thickness x 6 layers

LED light
Reflective surface

Steel trusses are placed on top of glass columns which are arranged unevenly. 
In order to prevent glas columns from any twisting force I propose this system of steel columns heads 
which are attached to a rigid steel frame, and this steel frame is bearing the load of the steel truss.

Primary structure

Secondary structure

Tertiary structure

Bracing elements

Bracing elements

2.4 STRUCTURE STRATEGIES
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Walking surface glass

Underfloor heating pipes

Structural laminated glass

Insulation layer

Structural joist
Fire rated glass

Porous floor tile

Steel mesh

Steel spacing panels

Sealant

Steel shoe holding laminated glass

Structural laminated glass 
12mm thickness x 6 layers

LED light
Reflective surface

1:20

This is a typical detail of a steel column head.
Spacing panels could help keep the glass columns rigid, while the steel shoe allows for tolerance.
The load-bearing beams sit on the “shoulders” of the steel shoes.
At night the LED lights could light up the piazza from above.

2.5 KEY STRUCTURAL DETAIL
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Steel louvres (fresh air inlet)

Steel louvres 
(fresh air inlet)

Light grey concrete 
flooring to match existing 

Waterproof membrane 
Concrete pile cap

Pile foundation

Steel  shoe holding  
laminated glass

Steel binding band

Structural laminated glass 
12mm thickness x 6 layers

1:20

The steel and conctrete column bases sit on pile foundation.
Steel louvres allows for stack ventilation.
This is a standard column base, yet there could be variations where water pipes go along the glass 
column down into the concrete base.

2.5 KEY STRUCTURAL DETAIL
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Insulation

Drainage
Structural joist

Fire rated glass

Walking surface glass
Concrete planter

Flower shelves

1:20

The flower market will become the next popular tourist attraction in Marseille. While tourists appreciate 
flowers on sale, the hidden planters provide greenery for local people who are having a rest on the 
walkway extended from the gym.

2.5 KEY STRUCTURAL DETAIL
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Drainage
RWP

Walking surface glass

Some glass columns have RWP inside them. Similar situation occurs when there is a toilet or a shower 
above a column.

2.5 KEY STRUCTURAL DETAIL

1:20
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2.5 KEY STRUCTURAL DETAIL

Views of cultural importance are framed by viewing devices which are simply 
made with steel corner sections. 
Each of them is different, tailored for its target. 

Device 1: 

This piece of viewing device has 
three sheets of thin brass attached to 
it because the brass sheets can block 
the three ugly building in front of the 
Gare Saint-Charles.

Device 2: 

This piece of viewing device has 
a frame of a distorted version of 
Basilique Notre-Dame de la Garde 
because it is part of the nursery, and 
it is designed for people who are 
sitting on a swing. There will be more 
detailed explanation on following 
pages.

Device 3:

This piece of viewing device has a 
curved frame which echoes the shape 
of the domes of Cathédrale La Major.

3 Cathédrale La Major

1 Gare Saint-Charles

2 Basilique Notre-Dame de la Garde
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Compression

These two pages are explaining viewing device 2 in more details.
Located at the end of the balcony of the local nursery, I designed a swing to work with this viewing 
device so that children and thier carers can enjoy the view together and with more fun.

2.5 KEY STRUCTURAL DETAIL

Tension
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Changing of view when someone is 
sitting on a moving swing.

The frame at the end of this device is shaped as a distorted version of Basilique Notre-Dame de 
la Garde because the stretched frame can always frame the church inside it, even for some one 
who is moving on this swing.

2.5 KEY STRUCTURAL DETAIL
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3.1 SPATIAL CONDITIONS AND TEMPERATURE RANGES

SECTION 3 -  BUILDING PERFORMANCE

Cinema Supermarket   
(visitors)

Market   (local) Social Space Flower Market LibraryNursery Gym

Typical number 
of occupants

Enclosed?

Ideal
Temperature

(°C)

Ideal
Humidity

Noise 
Level

Required 
Lux

Lux of its
Unité 

d’habitation
counterpart 

Major issues to 
be considered 

GIA(sq.m) 98 180100 480 468 93310 1100

110 3650 60 70 1550 70

Y YY N N YY Y

20

40-90dB

0-300

15000+
(rooftop)

(semi-
outdoor)

(semi-
outdoor)

18-22

40-60%

<70dB

300

300

18-22

40-60% 40-60%

<70dB

300

300

N/A

N/A

70dB

300-
1000

750

N/A

N/A

<70dB

300-
1000

N/A

20

35%

30dB

300

300

20

40-60%

30-80dB

300-
750

300-
1000+

15(changing 
room: 22)

20-60%

60dB

300

1000+

Heating and 
cooling required.

Mechanical 
ventilation 
required. 

Heating and 
cooling and 
mechanical 
ventilation 
required.

Issues of food 
waste disposal.

Heating and 
cooling and 
mechanical 
ventilation 
required.  

Provides seating 
and nice view 
towards Gare St-
charles.

Water drainage and 
waste disposal.
Some plants needs 
more sunlight than 
others and some 
plants are more 
suitable for internal 
environment. So 
there is a limitation 
when it comes to 
choosing plants for 
permanent planters.

Temperature 
should be very 
well controlled.
More daylight 
would be 
preferable.
Could be very 
loud during the 
day yet needs 
to be very quiet 
when children 
are napping.

Noise level 
needs to be 
controlled 
especially in my 
building because 
the library is 
adjacent to the 
nursery.
Humidity should 
be relatively low 
to keep books 
dry.

Providing as 
much sunlight 
as possible yet 
still keep the 
temperature 
under control 
and not over-
heated in 
summer
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7

1. Summer sun path
2. Winter sun path
3. Facade prevents overheating
4. Rain water duct on roof
5. Noise from nursery’s play ground 
6. Potential location for seawater heat exchanger
7. Linear ventilation outlet

This diagram is a summary of environmental strategies of the building.
Note that part of the roof is removed here to reveal the interior.

3.2 OVERALL ENVIRONMENTAL STRATEGY

18-22 °C

2

1

3

4

6 5

15 °C

20°C

20 °C

20 °C
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Vent

Heat exchanger

Grainage pipes 
installed inside 
glass columns

Stack ventilation

This diagram shows a 
typical cross section of 
one of the “streets in 
the sky“. 
Glass structural 
column draws fresh air 
into the building, and 
south-facing facade 
are designed to block 
summer sunlight to 
prevent over-heating of 
the space. 

summer 
noon sun 
angle 80° 

winter noon 
sun angle 23°

Summer 
sun 

blocked

3.2 OVERALL ENVIRONMENTAL STRATEGY
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The power of solar radiation on earth is 164W/ m2. On 21st June, the area 
exposed under direct sunlight is shaded as pale yellow on the diagram above.
By timing the power and area of each facade and roof type we can find out the 
total power of cooling required for this building on a hottest summer day.
49.2W/ m2 x (216 m2+117 m2)=16383W
98.4W/ m2 x (324 m2+261 m2)=61500W
32.8W/ m2 x (216 m2+720 m2 +64 m2)=32800W
Total cooling power required to compensate the heating power:
16383+61500+32800=110683W.
Therefore sea water cooling which consumes far less electricity than traditional 
AC should be installed.

Power Required for Cooling the Building in the Worst Case Scenario
 

Shadow render: 21 Jun 9am

Facade type 1: allows 
30% light energy through 
(49.2W/ m2)

Facade type 2: allows 
60% light energy through 
(98.4W/ m2)
Facade type 3: allows 
95% light energy through 
(155.8W/ m2)

Facade type 4: allows 0% 
light energy through

Roof type 1: allows 20% 
light energy through (32.8 
W/ m2).
Roof type 2: allows 0% 
light energy through

Roof type 3: allows 0% 
light energy through

Shadow render: 21 Jun 4pm

Facade and roof unfolded as the diagram below and they are designed to block excessive sunlight yet 
provide sufficient natural light for all spaces in the building.

3.3 NATURAL LIGHT STRATEGY
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In order to understand further how it would feel like standing on site surrounded by glass columns, 
I ordered some glass samples and took some pictures by placing the glass samples on top of a site 
photo.

3.4 GLASS TRANSMITTANCE STUDY

Glass columns would not only reflect sunlight but also reflect surrounding buildings, trees and people. 

Pictures of glass samples on a large photo of the piazza. 

The colour of shadow is visibly darker when there are more 
layers of glass. This picture shows the shadow of one to six 
layers of glass.

I ordered glas samples from different glass manufacturers.
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Underfloor heating pipes

Insulation layer

Porous floor tile

Steel mesh

Steel spacing panels

Sealant

Steel shoe holding laminated glass

Structural laminated glass 
12mm thickness x 6 layers

LED light
Reflective surface

Steel louvres (fresh air inlet)

Steel louvres 
(fresh air inlet)

Light grey concrete 
flooring to match existing 

Waterproof membrane 
Concrete pile cap

Pile foundation

Steel  shoe holding  
laminated glass

Steel binding band

Structural laminated glass 
12mm thickness x 6 layers

Inside the steel column heads for the structural glass columns there are LED lights. During the day the 
columns reflect its surroundings, and at night they are lit up to create a public realm at ground level in 
the “forest” of glass columns.

http://www.scratchapixel.com/

3.5 NIGHTTIME LIGHTING STRATEGY

I experimented on the glass samples by sticking them into a 
column and place a lamp over this column. 

Most light falls onto the small piece of square shaped floor 
inside the column, because they could hardly refract from the 
glass when light incident angle is so small.

Therefore the curvature of the piece of concrete at the column 
base is very important because it can reflect the light so that 
light can light up the surroundings light a lamp on the ground.
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Drainage
RWP

Walking surface glass

Rain water pipes and sewer pipes all go down the middle of glass columns and then they are to be 
connected  to existing drain line underground.

A diagram showing the direction of gutters on roofs and location of drainages leading to rain water pipes. Diagram to identify the special glass columns which have water pipes 
installed in them. Blue square indicates rain water pipe and dark grey 
square indicates sewer pipe.

AA

BC

Sewer pipes are located under toilets and showers in the building. Column head detail with a 
rain water pipe

Rainwater on roof first flows into small gutters (A)then converges into 
bigger gutters (B) then flows to the gutters at the edge of each roof (C).

3.6 DRAINAGE STRATEGY
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35.0m

32.0m

27.5m
25.1m
22.8m

19.5m
16.9m
15.0m
13.0m
11.5m

1:1000

1:2000

0m

Section  1:1000
A55 Motorway

Place de la Joliette

Potential location for 
cooling chiller and 
heat pump

Seawater 
collection 
pipes

A55 Motorway Mediterranean sea

Diagram showing theory of a sea 
water heat pump (source:http://www.
thermasys.co.uk/)

Diagram showing theory of a sea 
water cooled chiller (source:http://www.
makai.com/sea-water-air-conditioning/)

Sea water temperature of Marseille 
by months (source: http://www.
seatemperature.org/

3.7 RENEWABLE ENERGY STRATEGY

3.8 ACOUSTIC ANALYSIS

Seawater Cooled Chiller
As calculated in section 3.3, this building requires much energy for cooling 
in summer. So sea-water cooling should be considered because if a site 
has high air conditioning costs has no access to cold seawater, near shore 
seawater can also be used to reduce air conditioning costs. Shallow surface 
seawater will typically be much cooler than the air, especially during the 
hottest time of year. Thus, an air-cooled condenser can be replaced by 
seawater cooling and obtain 25% or more energy savings.
Seawater Heat Pump
Heating energy in winter could also be reduced by introducing sea water 
heat pump to the site. Therefore Energy consumption of the building could be 
further reduced.

Advantages: 
- Energy saving and environmentally 
friendly because by using seawater 
cooling or heating we rely less on fossil 
fuels.
-Less operational cost for air 
conditioning than traditional AC.

Disadvantages: 
- Higher one-off cost during installation
- Needs planning permission and 
this could prolong the procurement 
process and thus higher cost for 
design and construction 

40-90bB

30-80bB

   60bB

  30bB

  cinema

 nursery

library

70bB

  70bB

70dB

Sound Insulation Requirement

The library is located underneath 
the cinema and adjacent to the 
nursery, both of which could 
become a source of noise for the 
library.
In order to make sure that the 
library could be as quiet as it is 
designed to be, its wall and roof will 
be not only solid but also having a 
layer of sound insulation.
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SECTION 4 -  BUILDING DELIVERY

Basic Knowledge about Procurement Methods

A procurement method should be chosen for a project at early 
stage. 
The word procure means to purchase, and procurement method 
for building delivery means the way to purchase design and 
construction. 
There are many different types of procurement methods. The 
client would choose the one which best fits their long-term profit.

1. Traditional, or ‘design bid build’
This procurement method is better for cost and quality.
It is the most commonly used method and the safest method for 
clients who are inexperienced, and designers monitor quality for 
client. Client retains flexibility to change design after commitment 
to construct, and contractors have no input to design. Cost is 
certain after commitment to construct. 

2. Design and Build
This method is better for time and cost. 
It is suitable for experienced clients who can review tender 
drawings because any changes afterwards are likely to be 
expensive. Contractors have flexibility in developing details so 
they are partially responsible for design. Therefore the amount of 
time needed by this method is less than that of traditional method 
because design and construction are happening at the same 
time. Cost is very certain (unless there is a change).

3. Management-based
This method is better for time and quality. 
Management-based procurement method is suitable for complex 
large-scale projects which requires good planning. The client 
needs to be experienced with a decision-making team. If this 
method is chosen then time needed for design and construction 
phase is shortest because multiple elements proceed in parallel. 
It has some direct cost benefit to client because there is a big 
scope for competition when it comes to design, works and 
subcontract packages. Design and management are separated. 
Contractors are involved before commitment to invest so the 
supply chain is highly specialised. The risk, however, is relatively 
high on the client’s side, because this method needs more hands-
on control from client’s team.

Procurement method chosen: Management-based

On one hand, This client is very experienced with 
complex urban renewal projects and has sufficient 
funding to support the project. On the other hand, It is 
important to minimise negative effect on local community 
caused by lengthy construction period. Therefore, 
management-based procurement method is the most 
suitable method in this case.

time

quality cost

Client Information

The Euroméditerranée initiative is a joint initiative by government 
as well as local organisations. 
It was launched in 1995, aiming to redevelop Marseille into one 
of Europe’s major cities. It has become the largest urban renewal 
project in Europe.
As a public institution it is led by a Board of Directors who 
approves budgets and authorizes loans and agreements. Current 
chairman is Guy Teissier, MP for the Bouches-du-Rhone and 
Mayor of the 9th and 10th Arrondissements of Marseille.

Having done a number of projects around this area already, this 
client is very experienced with a mature decision-making process.

4.1 PROCUREMENT METHOD
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Manufacturer
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Construction team
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4.2 CONTRACTUAL RELATIONSHIPS

Contractual relationships from stage 0 to stage 4.

Contractual relationships from stage 5 to stage 7.
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STAGE 0
Strategic Definition

Design team
(Commissioned)
Architect &
Interior designer Strategic 

brief
Initial project 

brief
Final project 

brief
Drawings 

made

Planning permission
submitted

Building regulations 
submission

Complete technical 
design

Planning permission 
granted

Meeting for 
cost analysis

Feasibility study

Procurement 
method chosen

Review programs and 
feasibility studies

Develop construction 
strategy Project development-cooperate with engineers Detail design-cooperate with engineers 

Develop Health 
and Safety 
Strategy

Develop sustainability 
strategy

Develop sustainability 
strategy

Develop maintenance
strategy

Develop maintenance
strategy and risk 
assessments

Develop maintenance
strategy and risk 
assessments

Review construction 
details

Work with structural 
engineer to develop 
construction details of 
foundations

Develop maintenance
strategy and risk assessments

Update sustainability 
strategy

Processing planning 
application

Review sustainability 
strategy

Review 
construction 
strategy

Develop 
handover 
strategy & Risk
Assessments

  Client 
meeting

Attend client
meeting

Meeting Meeting

MeetingMeeting

Communication Communication

Marché de la 
Joliette 
temporarily 
canceled

Market 
reopens 
at north 
corner

Market 
relocates 
at south 
corner

Market 
relocates 

Market 
relocates 
in new 
building 

Communication

Collect site information

Additional 
site survey

Additional 
site survey

Additional 
site survey

Additional 
site survey

Additional 
site survey

Risk Assessment

[3 people] [5 people] [5 people] [8 people] [3 people]

Construction phase I Construction phase II

Funding granted Funding granted Funding granted Funding granted Funding granted Hand over meetingUpdate cost 
information

Appointed

Appointed

Appointed

Appointed

Appointed

Appointed

Appointed

Appointed

Appointed

Appointed

Appointed
Appointed

Information 
exchange

Ready to start 
producing 

Cooperation with 
structural engineer 
to design specialist 
glass panels 

Making of 
off-site 
mock-up

Testing and 
iterations

Final products being 
manufactured

Off site manufacturing of steel 
columns heads

Off site manufacturing of steel 
beams

Finalising the design of 
glass panelsDevelop construction strategy

Working with design team 
and glass manufacturer

Review construction strategyReview construc-
tion strategy

Shipping in batches

materials arriving on siteDifferent manufacturers specified respectively

Install specialist glass panels

Conclude contracts

Conclude contracts
Provide feedback and update project information

Conclude contracts

Conclude contracts

Information exchange Information exchange Information 
exchange

Information exchangeInformation 
exchange

Client:
Euroméditerranée 

Project manager
(Third party )

Joliette community 
representatives’ 
committee

Site survey 
engineer

Structural 
engineer

Environmental
engineer

Mechanical 
engineer and 
lift specialists

Landscape 
engineer

Steel manufacturer
(EGCM Entreprise 
Générale de 
Construction 
Métallique)

Specialist glass 
manufacturer
(Luoyang 
Northglass 
Technology 
Co., Ltd)

Le Plan Local 
d'Urbanisme 
(PLU)

Market holders

Glazing specialist 
constructors

Local construction 
team

Handover Inspector 
(third party)

Local building 
material manufac-
turers 

Construction 
manager

Preparation and Brief Concept design

STAGE 1 STAGE 2
Developed design

STAGE 3
Technical design Construction Handover and 

close out
In use

STAGE 4 STAGE 5 STAGE 6 STAGE 7

2015 NOV DEC 2016 JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 2017 JAN 2018 FEB 2019 SEPTFEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC

4.3 BUILDING DELIVERY CHART BY STAGES
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STAGE 0
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Additional 
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Appointed
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Appointed
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Information 
exchange

Ready to start 
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Cooperation with 
structural engineer 
to design specialist 
glass panels 
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mock-up

Testing and 
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Final products being 
manufactured

Off site manufacturing of steel 
columns heads

Off site manufacturing of steel 
beams

Finalising the design of 
glass panelsDevelop construction strategy

Working with design team 
and glass manufacturer

Review construction strategyReview construc-
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Shipping in batches

materials arriving on siteDifferent manufacturers specified respectively

Install specialist glass panels
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Provide feedback and update project information

Conclude contracts
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Information exchangeInformation 
exchange
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Euroméditerranée 

Project manager
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Steel manufacturer
(EGCM Entreprise 
Générale de 
Construction 
Métallique)

Specialist glass 
manufacturer
(Luoyang 
Northglass 
Technology 
Co., Ltd)

Le Plan Local 
d'Urbanisme 
(PLU)

Market holders

Glazing specialist 
constructors

Local construction 
team

Handover Inspector 
(third party)

Local building 
material manufac-
turers 

Construction 
manager

Preparation and Brief Concept design

STAGE 1 STAGE 2
Developed design

STAGE 3
Technical design Construction Handover and 

close out
In use

STAGE 4 STAGE 5 STAGE 6 STAGE 7

2015 NOV DEC 2016 JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 2017 JAN 2018 FEB 2019 SEPTFEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC

4.3 BUILDING DELIVERY CHART BY STAGES
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Cinema

Supermarket   
(visitors)

Market   
(local)

Social Space

Flower Market

Library

Nursery

Gym

* Estimated price per sq. metre taken from SPON’s Architects’ and 
Builders’ Price Book

Minimum charge by architect: £ 5532560 x 5.5%= £ 304290

GIA(sq.m) Price (£)*

98 98 x 2800=274400

180 180x1600=288000

100 100x1600=160000

480 480x1350=648000

468 468x1390=650520

93 93x2080=193440

310 310x1330=412300

1100 1100x2800=3080000

Sum: 5532560

4.4 BUILDING COMPONENTS AND SEPARATE CONTRACTS BREAKDOWN

Specialist large sheet glass produced by Luoyang Northglass 
Technology Co., Ltd, which is the world’s leading specialist glass 
manufacturer. 

Steel beam produced by EGCM Entreprise Générale de 
Construction Métallique, which is Marseille’s local steel manufacturer.

Building materials for facade 
and roof are produced by local 
manufacturers.
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Pretty windy today huh?

Marseille, 

Shipment route

Luoyang

4.5 OFF-SITE TESTING

Standard shipping from Luoyang to Marseille takes about 2 months.

The importance of off-site mock-up for this project:

-Glass column is the most important and very unique feature of this project, 
without many precedents. So engineers and client want to make sure that the 
glass columns with steel heads really work befire they arrive on site.

- The design details are likely to be changing and improving after the first 
mock-up test. So it is more efficient to do the test in Luoyang.

-It takes about 2 months for the glass panels to be shipped to Marseille from 
Luoyang, therefore the design of glass panels and column heads should be 
ready at least two months before stage 5. 

Issues of special concern during the testing:

-Glass columns should be as clear as possible as long as compression 
strength is qualified.

- The erected glass column needs to be tested in a windy environment for 
stability.

-The connection between glass column and steel column head has some 
tolerance, yet tests needed to know how much tolerance we need.

Best time of a day for skype meeting between manufacturer, 
client and architect:

-Marseille time is one hour ahead of London time, and China time is either 7 
or 8 hours ahead of London time (depending on summer or winter), therefore 
the only time for a skype meeting within working hours is:

9am London time      10 am Marseille time       4pm or 5 pm China time
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Guy Teissier with a community representative of the 
Place de la Joliette Community .

Guy Teissier with CEO of Luoyang Northglass 
Technology Co., Ltd

4.6 FUNDING AND COMMUNITY INVOLVEMENT

In order to push the proposal forward, Mr Guy Teissier, current Chairman of the Board of Directors for 
the Euroméditerranée, made a lot of effort.
 

Gaining Support from Local Community

It is very important to be supported by local community when the 
proposal is going to affect their daily life.
Apparently when the building is finished, local residents will benefit a 
lot from this building. Yet the 2-year-long construction period caused 
some dispute. Guy Teissier therefore went to this community and met Ms 
Garnier, a representative from the Joliette local residents’ community, and 
explained in details how construction is limited to minimal length and the 
market stall will be reopened before the completion of construction.
The community also have a say in the design, as community 
representatives are invited to attend design meetings and review 
proposed drawings.

Minimise Negative Effect caused by Temporary Close-down of 
Street Market

The Marché de la Joliette will have to be closed during Phase I of 
construction (i.e. about 6 months). In order to make up for stall holders, 
they can receive monthly compensation fee during the closure. After the 
building is finished the street market will be relocated inside the building, 
and if a stall holder is a person of local residence then he or she do not 
need to pay the rents for the stall in the community area.

Reducing Construction Cost by using glass from Luoyang 
Northglass Technology Co., Ltd.

Northglass Technology is one of the world leading 
specialist glass manufacturer based in Luoyang, 
China. This manufacturer is known for producing extra 
big sheets of glass of 20m in length. 
Although Northglass has already done a few projects 
outside of China, they have nevered entered the 
European market. 
CEO of Northglass agreed to provide glass for this 
project for free in order to break into the European 
market.
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4.7 RISK ANALYSIS

-Unknown services or utilities might appear during excavation and cause 
danger.

-Facade cleaning might give rise to the danger of falling -Facade and roof cleaning has to be done by trained professionals who 
are equipped with harness and safety helmets.

-Controlled excavation; use of CAT and Genny training courses.

-Risk of handling sharp items especially broken glass 

-In case of fire people could panic and not know where to go -Staff members should be fire marshals who organise people to exit.

-Find some glass specialist contractor

-Falling and colliding of construction workers while walking on 
scaffoldings

-If a lift is damaged people could be trapped inside -Any deflection should be reported in time, and security guard should 
be always present in this building and respond to any trapped people.

-Find approved and trained contractors with supervising personnel.

-Risk of building materials falling from above to residential areas

-Risk of building materials containing asbestos -Prevent this situation by informing all contractors about asbestos.

-Heavy wide vehicles affecting site access

-Risk of visitors bringing in hazardous substances. -Security guard should be present upon entrance of the building.

-Use fences and notices to guard where there might be falling 
materials.

-Do a road survey and widen the roads where necessary.

-Risk of damaging historical fountain on site

-Masterplanning change by government halfway through the project

-Keep the fountain in a secure packaging throughout 
the construction process
-Negotiate with government in terms of time and 
investment cost if this happens, or in order to reliminate 
the chance of this happening one could become the 
both client and  masterplanner yourself (just like Guy 
Teissier).

-Risk of land contamination during construction

-Building requires very high energy consumption to keep cool in summer/
stay warm in winter

-Carry out Ground Investigations beforehand.

-This is avoidable if the sustainability strategy is well 
planned out during design stage

Health and Safety Risks Mitigation Plan

Other Risks Mitigation Plan

Environmental Risks Mitigation Plan

During construction: 

After construction: After construction:

During construction: 
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