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Green Space
Water
Museum
Metro
Public Bike
Site

Turin is divided into 23 quarters within 10 municipal districts, where there are also many further neighbourhoods and locations of interest.

Site location: CENTRO CITTA DISTRICT
)URP�WKH���WK�FHQWXU\��FHQWUDO�7XULQ�H[WHQGHG�EH\RQG�LWV�5RPDQ�DQG�PHGLHYDO�FRQƓQHV�WR�EHFRPH�WKH�FHQWUH�RI�WKH�DQFLHQW�FDSLWDO�RI�WKH�6DYR\�NLQJGRP��7RGD\��
this district still lies at the heart of Turin and includes some of the city’s best shopping streets, such as Via Po, Via Roma and Piazza San Carlo. 
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SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

TURIN,ITALY: INTRODUCTION

SITE

Turin is a city and an important business and 

cultural centre in northern Italy. It is the capital 

FLW\�RI�WKH�3LHGPRQW�UHJLRQ��DQG�ZDV�WKH�ƓUVW�
capital city of Italy from 1861 to 1865. The 

city is located mainly on the western bank 

of the Po River, in front of Susa Valley, and is 

surrounded by the western Alpine arch and 

Superga Hill. 

The population of the city proper is 886,837 .

-Metro:

The Turin Metro is the modern VAL metro system serving Turin. The 

system comprises one 13.2-kilometre line with 21 stations connecting 

Fermi station in Collegno with the Lingotto multifunctional centre in 

Turin.

-Public Bike:

‘To Bike’ company has opened 116 station service and provided 1,200 

public bicycles in Turin, which enables the public to travel conveniently 

through cycling and would be useful for my proposal of ‘encouraging 

people to travel around slowly through walking and cycling.’

7KHUH�LV�D�VXIƓFLHQW�DPRXQW�RI�RSHQ�VSDFH�DQG�JUHHQ�VSDFH�LQ�7XULQ�
compared to other Italian cities (14.6% of the city is green space). 

The biggest areas of green space include parks, gardens and wooded 

areas. These green and open space can potentially be used as public 

zones for hosting events and improving current lifestyle for Turin 

people.

Turin: Transportation

Turin: Open&Green Space

N
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My building is located in central Turin, surrounded by institutional buildings: The Department of Philosophy and Educational Sciences,University of Turin, Museum 
of Decorative Arts, National Cinema Museum etc.

The site is currently pedestrian friendly, which could be developed further more in the future to promote walking as part of the ‘Slow’ strategy: a healthy lifestyle, 
and can be hosting different types of events, such as farmer’s market, site for supporting the slow food movement etc.
Because of its central location and advantage of being surrounded by educational buildings, students can participate and propagandise the importance of ‘ Slow 
life’ , educating and providing the public with more information and ethos.

SITE CONTEXT: SURROUNDINGS
02

The National Cinema Museum

The museum is located inside the Mole 

Antonelliana, a monument which is the 

symbol of Turin. It exhibits ideas about 

PRYHPHQWV��VFLHQWLƓF�H[SHULPHQWV�DQG�
activities.

Museum of Decorative Arts

Museum of Radio and Television

Pedestrian Friendly Site

Department of Philosophy and Educational Sciences

N
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SITE

PO RIVER

Green Space
Water
Slow Food Events

Transportation
Pedestrain Routine

Site

Proposed ‘Slow’ Routine

Turin is known as the foundation of ‘Slow Food Movement’, which was founded by Carlo Patrini in 1986, to prevent the disappearance of food 
culture and counteracts the rise of fast life.

To encourage people to do everything at the right speed , to slow down, contemplate, enjoy things they encounter in their lives, and respect 
achievements completed by other people.

In order to promote this idea of being slow and healthy, I designed several routines that corporates this idea:
A routine especially for cyclists to start a ‘slow travel’ programme from the site; an extension routine based on current situation for pedestrians 
to enhance the walking experience; a routine that links the slow food events around the site to create future slow food journey.

CONCEPT: ‘SLOWNESS’ & ETHOS03

SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

“Slow doesn’t mean doing everything at a snail’s pace, it means doing everything at the right speed. 
That implies quality over quantity; real and meaningful human connections; being present and in the moment.”

Founded in Italy in 1986 by Carlo Petrini, slow food 
is a global, grassroots organization to prevent the 
disappearance of local food cultures and traditions, 
counteract the rise of fast life.

It strives to preserve traditional and regional cuisine 
and encourages farming of plants, seeds, and live-
stock characteristic of the local ecosystem. It was the 
ŵUVW�HVWDEOLVKHG�SDUW�RI�WKH�EURDGHU�VORZ�PRYHPHQW��
Its goals of sustainable food and promotion of 
local small businesses are paralleled by a political 
agenda directed against globalization of agricultural 
products.  It defends regional traditions, good food, 
gastronomic pleasure and a slow pace of life

Since its beginnings, Slow Food has grown into a 
global movement involving millions of people in 
over 160 countries, working to ensure everyone has 
access to good, clean and fair food.

SLOW TRAVEL

Slow Travel is a mindset that rejects traditional ideas of tourism and encourages you to soak in your environments and 
keep yourself open to new experiences.

- Instead of the normal tourist experience of travelling to a resort, booking as many activities as possible, and coming 
home exhausted from your vacation, slow travel encourages you to indulge in the local culture.

��<RXU�WUDYHO�GDWHV�PLJKW�EH�ŶH[LEOH�DQG�LW�LV�HQFRXUDJHG�WR�WDNH�DGYHQWXUHV���Experiences over sights ; quality over 
quantity.

(CITTASLOW) SLOW CITY

Founded in italy in Oct 1999, In 2001, 28 Italian towns were signed up to the pledge

Slow cities is an urban planning strategy that prioritizes a slow way of life over the de-
mands of faster, cheaper and more convenient. It is associated with sustainability, resil-
ience, culture, neighbourhood character and quality of life. A great deal of city space is 
typically used for roads, highways and parking. Slow city strategies are typically aimed 
at reallocating some of this land for purposes that are more friendly to community, 
culture, health and environment such as green space and pedestrian areas.

- City population: less than 50,000

- Speed limitation (cars): 20km/hour

Slow Food Movement

The ‘Slow’ Concept: Terms related to Slow

SLOW ART

��$SSUHFLDWLQJ�DQ�DUW�ZRUN�LQ�LWVHOI�DV�RSSRVHG�WR�D�UDSLG��ŶLWWLQJ�ZLWQHVVLQJ�RI�DUW�FRPPRQ�LQ�D�KHFWLF�VRFLHWDO�VHWWLQJ�
- The experience of looking, examining images
- The condition of examining speed , mobilities and invisibility

N
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Turin is known as the foundation of slow food movement, a movement that prevents the disappearance of local food cultures and traditions, counteracts the rise of 
fast life.
7KH�Ō6ORZ�0RYHPHQWō�,QVWLWXWLRQ�DLPV�WR�GHƓQH�WKH�WHUP�Ō6ORZQHVVō�DQG�WR�HGXFDWH�DQG�SURYLGH�WKH�SXEOLF�ZLWK�JUHDWHU�RSSRUWXQLWLHV�WR�JHW�WR�NQRZ�DERXW�WKH�VORZ�
movement through different events in the institution. (Exhibition, Conference, Chef’s alliance kitchen etc.) 
Apart from education, the main design idea of the building is to encourage people to engage in ‘slowness’ through light change overtime, using different open-
LQJV��PHFKDQLVPV��DQG�DUWLƓFLDO�OLJKW�WR�FRQWURO�WKH�LQWHULRU�DQG�H[WHULRU�ZDONLQJ�H[SHULHQFH�DQG�OLJKW�TXDOLW\��WR�VORZ�SHRSOH�GRZQ�E\�FRQWHPSODWLQJ�DW�WKH�OLJKW�
change overtime and examining the quality of the space.

PROGRAMME: A ‘SLOW MOVEMENT’ INSTITUTION
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SECOND FLOOR &
THIRD FLOOR

ROOFTOP

FIRST FLOOR

GROUND FLOOR

BASEMENT

Exhibition Space:

Hosting exhibitions using different 

types of light

Culinary School:

Teaching children different cooking 

techniques

Rooftop Garden

Auditorium

Hosting lectures and 

Forums of ‘Slow Food’ 

Library

Entrance Lobby

Restaurant

Hosting ‘Chef’s alliance 

kitchen that made with local 

food resources that are relat-

ed to ‘Slow Food Movement’

Cafe/Kids’ Playing Room

Tasting Workshop

Hosting different tasting 

events using local recipes 

and ingredients

Kitchen

Cinema

Showing a different 

light quality beneath 

ground

Water Pond

HIGHLIGHTS:

A

A

B

B

C

D

E

F
G

H
I

J

K

L

The ‘Futurist’ Impression: Central Void

One of the highlights in the building is the central void. 

/RFDWHG�RQ�WKH�JURXQG�ŴRRU��LQ�EHWZHHQ�WKH�FDIH�DQG�WKH�
restaurant, it uses concept of layers and repetitive motion 

from the futurist painting, to provide the public with the 

experience of futurism. 

$UWLƓFLDO�OLJKWV�DQG�PHFKDQLFDO�GHVLJQ�ZRXOG�EH�DSSOLHG�WR�
the interior space in order to provide people with different 

light interpretation overtime.

The Skylight

Different sized openings were designed to control the 

interior light change overtime, controlled by sunlight and 

weather change.

Mechanical Panels

In order to control the interior light pattern, luminosity, 

and heat, exterior mechanical panels and chimneys are 

designed as ventilated pipes and blinds and can be rotated 

overtime.

01

02

03

01

02

03

04

Roof Garden

Plants can potentially become another light affecting 

factor in my programme based on their way of growing 

seasonally.
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07



Ground Floor

Basement

Restaurant
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Kitchen
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‘Live’ Shadow Cinema

(612m²)

(491m²)
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(1082m²)

(556m²)

(205m²)

(357m²)

(326m²)

(491m²)
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First Floor
Library

Auditorium
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(Second Floor)

(Third Floor)

Exhibition

Rooftop

Culinary School

Rooftop Garden

Summer
Winter
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Basement
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Kids’ Playing Room

Tasting Workshop

Kitchen

Central Void 

‘Live’ Shadow Cinema

(612m²)

(491m²)

(466m²)

(1082m²)

(556m²)

(205m²)

(357m²)

(326m²)

(491m²)

(423m²)

(828m²)

First Floor
Library

Auditorium

Second+ Third Floor
(Second Floor)

(Third Floor)

Exhibition

Rooftop

Culinary School

Rooftop Garden

Summer
Winter

Since sunlight is an important factor in the design strategy, the timetable of each space is also being used differently according to the sunlight change seasonally. 
7KH�UHVWDXUDQW��LV�SDUWLFXODUO\�GHVLJQHG�IRU�QLJKW�WLPH�XVH��WR�SURYLGH�WKH�SXEOLF�ZLWK�D�FRPELQHG�H[SHULHQFH�RI�VXQVHW�DQG�DUWLƓFLDO�OLJKW�
The cafe, however, is only used in the morning for a short period of time, because of its east facing location, it only captures the morning light for 2-3 hours, so that 
LWV�IXQFWLRQ�ZRXOG�EH�VKLIWHG�WR�NLGōV�SOD\LQJ�URRP�IRU�WKH�UHVW�RI�WKH�GD\��WR�SURYLGH�NLGV�ZLWK�VSHFLDO�DUWLƓFLDO�OLJKWLQJ�H[SHULHQFH�

The slow food movement is sponsored by the slow food organisation and the government, which would still be the client for the future, so my building could take 
this as an advantage, to work towards the freedom of information, the right of fair trade for farmers and producers, the right to water, GM-free farming and the 
conservation of native breeds, and the protection of sources of origin.

TIMETABLE & POTENTIAL CLIENT

Rooftop

2+3 Floor

1 Floor

Ground

Overall

Basement

Potential Client: Slow Food Organisation

Initiatives

Slow Food is a global, grassroots organization, founded in 

1989 to prevent the disappearance of local food cultures 

and traditions, counteract the rise of fast life and combat 

people’s dwindling interest in the food they eat, where 

it comes from and how our food choices affect the world 

around us.

Since its beginnings, Slow Food has grown into a global 

movement involving millions of people in over 160 coun-

tries, working to ensure everyone has access to good, clean 

and fair food.

SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXTActivities & Number of People

Ground Floor Plan First Floor Plan

Second Floor Plan Third Floor Plan

Cafe/

Kids’ Playing Room

35-40

Restaurant

30-35

30-35

Tasting Workshop

40-45

120-150

Library

Auditorium

35-40

15-20

Exhibition

Resting Platform

Auditorium

50-60

Culinary School

N

N

N

N

120-150
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INFLUENCE & AIM

One of the design idea is to capture the idea from ‘Futurism’, which was an Italian art movement of the early twentieth century that aimed to capture in art the dyna-
mism, energy and movement of the modern world into the design of my building project.
And since my focus on the design is to slow people down by contemplating at different types of light and examining how light would change and shift overtime, 
the accuracy on the interior light quality is really important and needs to be addressed as part of the design strategy.

James Turrell,
Open Field,
2000
James Turrell uses light 

to control the quality of 

space and he combines 

art and architecture quite 

well.

These thin light strips 

and subtle colour can 

be subconsciously slow 

people down.

The spaces can rely on 

light to guide visitors 

around the galleries and 

exhibition spaces. 

The Dome,
2020

Knife grinder,
Kazimir Malevich,
1912

Ando Tadao,
The Church of Light,
1989

Marcel Duchamp,
Nude Descending 
the Staircase,
1912

“In all my works, light is 

an important controlling 

factor,” says Ando. “I create 

enclosed spaces mainly by 

means of thick concrete 

walls.

7KH�ŴRZ�RI�QDWXUDO�OLJKW�
created by these precast 

heavy insitu concrete 

walls, provides people 

with a tranquil experi-

ence, sucessfully slowed 

people down.

The artist uses repetitive 

line patterns to illustrate 

the idea of motion and 

action of walking down 

the stairs.

Layers of colours were 

applied to the drawing 

to obtain the action of 

moving.

Geometrical shapes were 

used to create an abstract 

illustration.

I am really interested in 

artists’ way of represent-

ing motion and want 

to use repetitive layers 

of different panels and 

patterns into my building 

design.

Section BB’

Section BB’

- To record different interior light change at different time during the day and night accurately

- Analysing the light and achieving perfect/desired interior luminosity and spatial quality
AIMS:

Afternoon Night Noon Natural Light

B

B’

8:00AM

19:30PM

This is an important cross section cutting through the 

entrance, showing the spatial layout of the central void, the 

auditorium, restaurant, and exhibition room etc. behind.

The interior light quality should be precisely controlled by 

WKH�VXQOLJKW�DQG�DUWLƓFLDO�OLJKW��/LJKWHQ�XS�DW�QLJKW��

A

A

B

B

C

C

C

C

E

E

F

F

D

D

A

B

C

D

E

F

G

A

B

C

D

E

F

G

Auditorium

Cinema

Culinary School

Exhibition Room

Restaurant

Central Void

Cafe/Kid’s Playing Room

Auditorium

Cinema

Culinary School

Exhibition Room

Restaurant

Central Void

Cafe/Kid’s Playing Room

Section BB’

G

G

G

G

09



to Auditorium

to Culinary School

to Exhibition Space

to Exhibition Space

to Entrance Lobby

to Culinary School

+0.00

-4.00

-3.00

+1.00

A

B

A MAIN ENTRANCE 1
SIDE ENTRANCE 2B

03

01

02

04

05

06

07

08

09

10

11

+0.00

+4.80

+7.06

+10.00

+18.50

+17.90

+18.00

SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

Walking experience is a really important factor in the building design, there will be three circulations inside the building, one at the front, one at the back and the 
main one in the central, along the narrow central void.

The building has three entrances, and can be easily accessed through ‘Via Sant’Ottavio’ and ‘Via Giuseppe Verdi’, two main streets just along the site, and will po-
WHQWLDOO\�EHFRPH�DV�WKH�HPHUJHQF\�H[LWV�GXULQJ�ƓUH�

ACCESS & CIRCULATION

SECOND FLOOR &
 THIRD FLOOR

FIRST FLOOR

GROUND FLOOR

BASEMENT

Exhibition Space

Culinary School

08

09

Auditorium

Library

Entrance Lobby

Restaurant

Cafe

Tasting Workshop

Kitchen

Cinema

Water Pond

START END

06

07

01

02

03

04

05

10

11

N

N

N

N
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FIRE ESCAPE & ACCESS

7KLV�SDJH�LOOXVWUDWHV�WKH�ƓUH�HVFDSH�VWUDWHJ\�RQ�HDFK�OHYHO��WKH�JURXQG�ŴRRU�DQG�WKLUG�ŴRRU�VKRXOG�EH�WDNHQ�JUHDW�FDUH�RI�VLQFH�PRVW�RI�WKH�IXQFWLRQV�DUH�UHODWHG�WR�
FRRNLQJ��ƓUH�FXUWDLQV�VKRXOG�EH�FRQVWUXFWHG�DQG�ƓUH�H[WLQJXLVKHUV�ZLOO�EH�ORFDWHG�DW�GLIIHUHQW�SRLQWV�LQ�RUGHU�WR�ORZHU�GRZQ�WKH�ULVN��7KHUH�DUH�WKUHH�ƓUH�H[LWV�RQ�WKH�
JURXQG�ŴRRU��ZKLFK�VKRXOG�SURYLGH�VXIƓFLHQW�VSDFH�IRU�SHRSOH�WR�HYDFXDWH�GXULQJ�VHYHUH�FLUFXPVWDQFHV��$FFRUGLQJ�WR�%6�����������������PHWUHV�LV�WKH�PD[LPXP�
travel distance in an unprotected space for recreation buildings, 45 metre distance can be accepted if there is more than one direction.

Emergency exits sign should be clearly labelled out in the building to direct people through

Ground Floor: 

Second Floor: 

First Floor: 

Third Floor:

N N

N N

Escape Routine

Fire Extinguisher location

Fire Exits

Protected Area

Assembly Point

Fire Truck Access

Note:

11



PROGRAMME: MATERIALITY & CONSTRUCTION

Main materials will be concrete, steel and glass.  The basic principle of the structure is to dig out the basement and build up a concrete ring as the 
IRXQGDWLRQ��XVH�LQVLWX�FRQFUHWH�DQG�VWHHO�IUDPH�DV�WKH�SULPDU\�VWUXFWXUH��SUHFDVW�FRQFUHWH�SDQHOV��ŴRRU�SODWHV��JODVV�SDQHOV�DQG�PHWDO�VWHHO�SODWHV�ZLOO�EH�
added on separately afterwards. 
In order to stabilise this structure, the insitu concrete foundation will be connected with the insitu concrete walls

Main Structure: In Situ concrete and steel frame

Building up concrete foundation on site

-Risks of construction should be discussed by structural engineers and archi-

tects regularly in order to reduce the probability of big changes on site.

-Reducing the noise provided by large machines such as cranes is necessary in 

order to have less impact on the surrounded areas, a precise timetable should 

be scheduled.

-A routine should be worked out beforehand to ship large materials.

-Protection and safety equipments should be prepared for the workers on site.

Pre-cast concrete facade will be carefully installed

Site: Current Condition

Action Needed:

SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

Overall Building

Basement

Primary Structure:
Concrete and Steel 
frame

Adding Floor Plates

Adding Precast Concrete 
Panels

Adding Metal Sheets

Rooftop

Pitched roof 

structure needs to be 

worked out 

Geometry of 

these precast 

concrete panels 

will be designed 

and thought 

through

Acoustic 

strategy in the 

auditorium will 

be explored

Process of 

construction the 

basement will 

be studied

Concrete

Metal sheet

Glass

Steel

12



To explore into concrete pattern, acoustic material, and steel more detailed will be the aim for section2. Functionality of each space will be analysed 
and the appropriate material will be applied according to the functionality and the interior/exterior atmosphere.
6LQFH�WKH�EXLOGLQJ�ZLOO�EH�H[SRVHG�WR�VXQOLJKW�DW�D�FHUWDLQ�WLPH�DQG�NLWFKHQ�RQ�WKH�JURXQG�ŴRRU�ZLOO�JHQHUDWH�D�KXJH�DPRXQW�RI�KHDW��WR�SURWHFW�WKH�
building from sunlight and to think about the ventilation strategy will be helpful as part of the design.

PROGRAMME: MATERIALITY INTRDUCTION

Main Focus:

The facade detail of the auditorium:

Gutter details will be shown and the components of audito-

rium facade will be explored: it acoustics, thermal comfort, 

construction sequence, materiality etc.

Pitched roof detail of the auditorium:

The structure of the pitched roof will be studied, especially its 

construction sequence, materiality , and how it is supported by 

the structure will be illustrated.

Mechanical facade detail:

The mechanical façades plays an important rule for the interior, 

to control the light pattern and quality, so the materiality of 

these metal plates will be studied.

1

1

2

3

2

3
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1

2

3

To choose the right pattern of 

the precast concrete panels is 

important to this project.

A concrete surface is moulded 

each time in a very particular 

way by the formwork employed, 

and by using sawing , polishing, 

grinding etc, we can achieve the 

ideal patterns

Acoustics will be used in the audi-

torium to reduce the noise level 

from outside, to keep balance 

between light quality and good 

insulation is crucial.

Precast Concrete Panel Reference

Joint Exploration of Concrete Panels

Concrete Pattern and Treatment

Ideas for Acoustics:

Steel Mesh Reference:

Jun Aoki, JIN Co headquarters Kazuyo Sejima: Carina shop Chris Kabel, 
Housing Facade

Glass Kramer Löbbert Architects, 
MRI research building

13



SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

Turin is located on the humid subtropical climate zone, winters are moderately cold but dry, summers are mild in the hills and quite hot in the plains. Rain falls most-
ly during spring and autumn; during the hottest months, otherwise, rains are less frequent but heavier (thunderstorms are frequent). During the winter and autumn 
months banks of fog, which are sometimes very thick, form in the plains, but rarely on the city because of its location at the end of the Susa Valley.

Its position on the east side of the Alps makes the weather drier than on the west side because of the föhn wind effect.

ENVIRONMENTAL ANALYSIS: WIND, TEMPERATURE---VENTILATION

Cross Ventilation by Prevailing Wind (NW)
The dimensions of the chimneys for enough ventilation 

inside

-RAINWATER:

5DLQZDWHU�LV�FROOHFWHG�IURP�WKH�URRI�JXWWHU�DQG�WKHQ�ƓOWHUHG�
and storages in the sewage system on the roof, these rainwater 

will be channelled to the ground level for watering plants and 

for interior ‘water cascade’.

-HEATING:

Since Turin is rather cold in winter, the lowest temperature 

could reach -1°C, heated blankets, curtains or lights will be 

provided.

-COOLING &VENTILATION:

6LQFH�WKH�JURXQG�ŴRRU�KDV�VHYHUDO�NLWFKHQV�DQG�HDWLQJ�UHODWHG�
space, which will generate huge amount of heat. Chimneys in 

response to this issue have been designed in order to improve 

WKH�YHQWLODWLRQ��7KH�IDFDGH�SDQHOV�RQ�WKH�JURXQG�ŴRRU�FDQ�EH�
opened out in order to provide natural ventilation.

-SUNLIGHT:

Several openings for skylight will be designed to capture the 

sunlight

-ACOUSTICS:

The site is adjacent to the pedestrian walkway, therefore the 

noise level is relatively low, but double acoustic concrete walls 

will be used for the auditorium

Sunlight

Acoustics

Rainwater

Potential  Noise

Heat To Improve:

Environmental Strategy:

Prevailing Wind Direction

Average Temperature Daylight length
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The understanding of sunlight is crucial in terms of its direction, length, time of sunrise and sunset.
In summer, sunrise is normally around 5:45 and sunset is around 21:20;
In winter, sunrise is normally around 8:05 and sunset is around 16:50.
The amount and colour of sunlight can be used to drive the design of my project.

ENVIRONMENTAL ANALYSIS: SUN PATH
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Summer  Solstice: 12:00PM

21.25° 67.46°

Winter Solstice: 12:00PM

6:00AM 7:00AM 8:00AM 9:00AM 10:00AM

11:00AM 12:00AM 13:00PM 14:00PM 15:00PM

18:00PM 19:00PM16:00PM 17:00PM 20:00PM

Summer  
N

Turin, Sunset

Turin, Sunrise
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GROUND FLOOR

FIRST FLOOR

SECOND FLOOR

ROOFTOP

OVERALL

BASEMENT

Openings for Natural Light

PROGRAMME: OPENINGS FOR NATURAL LIGHT

The use of natural light, to control and change the interior light quality. 
7KH�SURMHFW�DLPV�WR�XVH�WKHVH�RSHQLQJV�IRU�QDWXUDO�OLJKW�DV�WKH�PDLQ�JXLGH�IRU�SHRSOH�WR�ZDON�WKURXJK��WKH�DPRXQW�RI�DUWLƓFLDO�OLJKW�ZLOO�EH�IXOO\�FRQWUROOHG�LQ�RUGHU�WR�
provide people with the natural light experience.
People will be encouraged to get used to the space that are rather dark, slow down, let their eyes get used to the darkness, and  really contemplate into the spatial 
quality.
Through development, the size of apertures will be adjusted in order to achieve the ideal light quality and different weather conditions will be considered in re-
sponse to light change.

Summer Sunlight: 5:45-21:20

8:05-16:50Winter Sunlight:
SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

-To understand the interior luminosity with and without sunlight is 

extremely important in my project

�7R�GHƓQH�DQG�WHVW�WKH�TXDOLW\�RI�GDUNQHVV
-To see how the interior would be without sunlight, to provide enough 

openings for natural light to come through where necessary.

The auditorium would use two narrow walkways for the public to walk 

through and access into. So the light control in each space while without 

DUWLƓFLDO�OLJKW�QHHGV�WR�EH�FRQVLGHUHG�DQG�DGGUHVVHG�

Exhibition Room (With sunlight)

Auditorium: Walkway (Without sunlight)

The use of gaps between walls is one of the design method I am tending 

to use, which can create a subtle light effect for the interior.

AIMS:

Rooftop

Second Floor

First Floor

Ground Floor

Overall Building

16



Artificial Light

7R�FDSWXUH�WKH�DIWHUQRRQ�VXQOLJKW�DQG�OLJKWHQ�XS�WKH�LQWHULRU�DUWLƓFLDO�OLJKW�LQ�FHQWUDO�YRLG�LV�
aiming to provide people with a completely different experience in between slightly dark 
DQG�FRPSOHWHO\�GDUN��7KH�SOD\IXO�LQWHULRU�RQ�JURXQG�ŴRRU�DW�QLJKW�LV�JRLQJ�WR�EHFRPH�DQ�
open restaurant for the public to enhance the eating experience and to enjoy Chef’s Alli-
ance Kitchen: A real quality meal using local ingredients, enable the public to get to know 
about the local food culture and treasure the resources.

[PROGRAMME] SLOWNESS THROUGH LIGHT CHANGE: SUNLIGHT vs ARTIFICIAL LIGHT

$UWLƓFLDO�/LJKW��/LJKWHQ�XS�DW��30
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,GHDO�HIIHFW�IRU�DUWLƓFLDO�OLJKW�DW�����30�
Front Entrance of Central Void

Light strips on 

the wall

Light wall 

panels that 

can rotate 

overtime

Wall designed with 

different opening 

density to get differ-

ent shadows

Afternoon 

sunlight

,GHDO�HIIHFW�IRU�DUWLƓFLDO�OLJKW�DW�����30�
Back Corridor of Central Void

Light strips on 

WKH�ŴRRU

To Improve:

These wall panels can be 

lighten up as well

$UWLƓFLDO�OLJKW�RQ�URRIWRS�
can be further developed

1

2 3 4

1 2 3 4

1

2

3
5

5
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PROGRAMME: ‘SLOWNESS’ THROUGH MECHANICAL CONTROL (EXTERIOR)

There are two reasons for designing these mechanical panels:
1. During summer, the amount of heat generated by the sunlight is enormous, which would cause discomfort for people inside, 
so these rotating panels on the exterior wall can successfully control the interior heat gain and become blinds to block out the 
sunlight
2. The shadows generated by these moving panels can make the interior more playful for the public, enhancing the walking 
experience

SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT
Overall Diagram: 
Location of mechanical pieces

Exterior Mechanical Panels

North-Facing Facade Elevation
N

2

1

3

1
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$UWLƓFLDO�/LJKW�3DQHOV

Apart from exterior control of light change, the interior design also continues with the same logic by creating rotating façades combined 
ZLWK�DUWLƓFLDO�OLJKW�SDQHOV�WR�LPLWDWH�WKH�LPSUHVVLRQ�RI�IXWXULVW�SDLQWLQJ�

Mechanical Chimneys are placed in the kitchen, exhibition rooms, culinary schools for ventilation and artistic use.

PROGRAMME: ‘SLOWNESS’ THROUGH MECHANICAL CONTROL (INTERIOR)
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6:30AM

13:15PM

17:30PM

Chimneys are designed for two purposes:

-Being used as Ventilation paths for the 

interior

- Corporate art with architecture, to create an 

interior moment that captures the sky, allow-

ing people to sit in and contemplate/meditate

Ideally be used as ventilating grilles

Movable metal sheets: to control the 

amount of light going through the 

building

Enter point

Cuts on the surface that allow sunlight 

to pass through at certain point during 

the day

32 Interior Mechanical Panels: Futurist+Light Shadow & Ventilation Chimney

More cuts ?

19



SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

Central void is the most important design focus in my building project, situated in between the auditorium and 
the restaurant, just on the right of the entrance lobby, it aims to provide the public with a ‘futurism’ walking 
experience, to combine the architectural geometry with futurist paintings.
1DUURZ�ZDONZD\V�ZLWK�GLIIHUHQW�OLJKWLQJ�TXDOLW\�ZLOO�EH�GHVLJQHG�WR�IXOƓO�WKH�LQWHULRU�ZDONLQJ�H[SHULHQFH��WR�
encourage people really slow down and embrace the light.
Light studies on the development of the spatial quality will be recorded and analysed.
Whether it is too bright or too dark, too subtle or too strong, factors as such will be fully analysed in order to 
understand the interior requirements for luminosity.

PROGRAMME: CENTRAL VOID vs FUTURISM

7KLV�VHW�RI�UHQGHU�GUDZLQJV�ZDV�P\�ƓUVW�DWWHPSW�WR�VLPXODWH�WKH�LQWHULRU�OLJKWLQJ�FRQGLWLRQ��+RZHYHU��LW�ZDV�QRW�DFFXUDWH��WKHVH�VKDGRZV�RQ�WKH�
ŴRRU�DUH�FUHDWHG�E\�UDQGRP�VXQ�DQJOH��EXW�D�VLPLODU�UHVXOW�ZLWK�PRUH�DFFXUDF\�LV�ZKDW�,�DP�WU\LQJ�WR�DFKLHYH�IRU�WKH�IXWXUH��
I will be analysing these renders, picking out what I really want for the interior, adjust the position of openings in order to approach these as a 

ƓQDO�UHVXOW�

Change Overtime: Initial Study

The Futurist Envision:
From Abstract Collage 
to Design

Improved Design

The strong contrast between 

darkness and lightness worked 

out pretty nice 

Light strips can be applied here

Layering of glass panels and 

solid panels can be applied here

Shadow generated by the wall 

pattern looks interesting, yet I 

KDYH�WR�ƓJXUH�RXW�DW�ZKDW�SRLQW�
of the day does the sunlight hit 

through the wall.

Because this effect was achieved 

by spotlight not sunlight.

The linear light pattern can cre-

ate abstract effect for the interior 

which I really want to keep.

To link the interior with artwork is ideally 

ZKDW�,�ZDQW�WR�DFKLHYH�IRU�ƓQDO�UHVXOW�

This image on the right is a combination 

of  different layers of light conditions, 

which actually generate the impression of 

abstraction. 

Similar to futurist painting, multiple layers 

and lines will be used and put together in 

order to have a sense of movement.

7R�DFKLHYH�WKLV�DV�D�ƓQDO�UHVXOW��WKLQ�OD\HUV�
of glasses and metal sheets will be used in 

the interior.

“WE DECLARE THAT THE SPLENDOR OF THE 
WORLD HAS BEEN ENRICHED BY A NEW 
BEAUTY: THE BEAUTY OF SPEED. A RACING 
AUTOMOBILE WITH ITS BONNET ADORNED 
WITH GREAT TUBES LIKE SERPENTS 
WITH EXPLOSIVE BREATH ... A ROARING 
MOTOR CAR WHICH SEEMS TO RUN ON 
MACHINE-GUN FIRE, IS MORE BEAUTIFUL 
THAN THE VICTORY OF SAMOTHRACE.” 

THE FUTURIST MANIFESTO (1909)

20



SE
CT

IO
N O

NE
: B

UI
LD

IN
G F

OR
M,

 SY
ST

EM
S, 

PL
AN

NI
NG

 &
 CO

NT
EX

T

The back corridor of the central void is situated in front of the tasting workshop, next to the water pond. In compari-
son to the front, the back is exposed to more natural light and apart from the use of futurist concept, more subtle light 
quality is going to be applied by creating narrow gaps between walls.

PROGRAMME: BACK CORRIDOR OF CENTRAL VOID vs FUTURIST/NATURAL

7KHVH�OLJKW�VWULSV�RQ�WKH�ŴRRU�VKRXOG�
ideally be lighten up at night, which 

QHHGV�WR�EH�UHƓQHG�LQ�WKHVH�UHQGHUVThis might be too dark in here,more 

openings should be designed in 

response to it

This level of subtlety can be applied 

to several areas

The strong contrast between this 

sharp strip of light and the rest of 

the space worked well

 Similar light quality should be 

applied to different parts of the 

building

Change Overtime: Initial Study

Natural Light Condition: Improved Sunlight Condition: Improved

It is important to record how light 

changes overtime in this area, and 

when these panels are rotating, 

effect they create needed to be 

controlled.

Staircase design 

needs to be 

UHƓQHG
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Skylights were designed in order to get different light pattern for the interior. The entrance is acting like a ‘clock’ for people to explore 
how light changes overtime. Similarly, the skylight in the auditorium provides the public with a light pattern change during presentation, 
since there is a walkway with gradual change cuts just above the skylight in the auditorium, the pattern generated by the sunlight will be 
a gradient change as well.
Noise level should be taken into consideration to create a quiet environment inside the auditorium and to prevent sound penetrating 
through from the restaurant and kitchen on the right.

AUDITORIUM & ENTRANCE LOBBY

SECTION ONE: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

/LJKW�&KDQJH�2YHUWLPH��$XGLWRULXP

/LJKW�&KDQJH�2YHUWLPH��(QWUDQFH

/RFDWLRQ�RI�WKH�$XGLWRULXP�	�
WKH�(QWUDQFH�/REE\

1

2

1

2

7\SLFDO�1RLVH�/HYHO

These cuts on the wall will create different light 

pattern at different point of time

Location of the ‘gradually changing’ walkway

22



Rooftop is one of the key moments in my building design, through different cuts and openings on the facade, the sunlight is able to shine through the building 
and create interior lighting pattern. Since most of the natural lighting in the building is depending on the skylights, the location of each openings therefore 
become the key factor.

There will be green roof system on the roof therefore the rainwater reuse and collection need to be considered. The roof garden can be accessed by public 
and will be planting local plants that can be used as ingredients for the meal in the restaurant.

ROOFTOP DESIGN

A’

A

This is an important cross section cutting 

through the central void, showing the spa-

tial layout of the pitched roof, auditorium, 

restaurant, and exhibition room etc. 

One of the highlighted elements of the 

rooftop is the pitched angle that captures 

sunlight and enables the light to shine 

through directly, providing enough natural 

light for the interior.

Section AA’

Different cuts 

on the roof 

that provide 

VXIƓFLHQW�
amount of 

sunlight 

inside

Plants on 

the rooftop 

and can be 

accessed by 

the public

Walkway just 

above the audi-

torium, openings 

with different 

density were 

applied to the 

design, informing 

the conceptual 

idea of fast & slow

Decorating  

craft pieces on 

the rooftop 

Rotating panels 

to control the 

sunlight

A

B

B

C

E

F

D

A

B

C

D

E

F

G

H

Auditorium

Culinary School

Exhibition Room

Library

Restaurant

Cafe/Kid’s Playing Room

Central Void

Roof Garden

G

Rooftop Elevation

H H

To Improve:

-Gutter and drainage system 

need to be thought through

-Because of its geometrical form, 

the structure of the roof needs to 

be addressed
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Section Two: Building Construction(15%)

SECTION TW
O: BUILDING CONSTRUCTION

Focus on this section will be particularly placed on the auditorium, exploring its 
materiality, construction sequence,rainwater treatment and acoustics strategy.
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Excavation of basement on site:

Constructing a pouring concrete foundation and building 

up steel beams to stabilise the basement

Casting in-situ concrete walls on site

Glass Panels

Roof Structure: Steel Frame

Primary Steel FrameStructure

1 2

Constructing primary steel frames on site

$GGLQJ�ŴRRU�SDQHOV

Attaching glass panels and mechanical metal plates 

to the wall

Constructing steel frame for the roof 

Attaching precast concrete wall panels to the steel frame

Adding roof concrete panels to the steel frame

3

5

7

4

6

8

Casting in-situ concrete walls on site1 2

Since the main material for the building is concrete, steel and glass, the primary supporting structure will be in-situ concrete (being poured on site) and the 
steel frame, precast concrete panels, glass façades and mechanical metal plates will be attached to the concrete & steel structure afterwards.

CONSTRUCTION SEQUENCE: OVERALL

Precast Concrete Panel Reference

Metal facade Reference: perforated
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using low-iron raw materials (limestone and 
kaolin). Portland burnt shale cement contains, 
besides cement clinker, fired oil shale, which 
lends the product a reddish colouring. On the 
whole, the use of grey cement leads to more 
subdued, darker shades, while white cement 
makes the colours appear brighter and purer.

The colour of the aggregate becomes effec tive 
only after working the surface. The size of the 
grains leads to different intensities of colour in 
combination with the method of working the 
surface. This is why equal amounts of ultra-fine 
particles and finest sand particles must be 
used.

Pigments are a very easy way of giving con-
crete a certain colour. Red, yellow, brown and 
black shades are primarily achieved by using 
iron oxide pigments, green shades by adding 
chromium oxide and chromium oxide hydrate 
pigments. Pigments based on mixed crystals 
(e.g., cobalt-aluminium-chromium oxide pig-
ments) create blue shades.

It is usually sufficient to add a small amount 
(2–3% by wt of cement content) to achieve the 
desired colour. Minimal profiling of the surface 
reinforces the effect of the colour. The pigmen-
tation of concrete is both permanent and 
weatherproof (fig. B 1.3.19). A new form of 
(coloured) surface finish is photoconcrete. 
Here, photographic templates are attached to 
the surface via a screen. The intensity of the 
effect depends on the different degree of 
harden ing of the concrete (fig. B 1.3.20).

Ageing of facades due to the effects of the 
weather is a material-related problem and is 
frequently caused by defects in the detail ing. 
The appearance changes due to the local 
environmental pollution and the way in which 
rainwater drains over the facade; wind direction 
and shelter from the wind determine the quant-
ity of run-off water. The position and orientation 
of the facade are important factors determining 
the degree of self-cleaning. In particular, deep 
surface textures and their direction (horizontal, 
vertical) together with their cross-sectional 
geometry (ribs, grooves) have a major effect on 
the accumulation of dust and the draining of 
run-off water.

Notes

 [1]  Fair-face concrete data sheet; pub. by Deutscher 
Beton- und Bautechnik-Verein, Bundesverband der 
Deutschen Zementindustrie, Düsseldorf, 1997.

 [2]  Junghanns, Kurt: Das Haus für alle Fälle, Berlin, 
1994, pp. 113, 116–145.

 [3]  Ford, Edward R.: Die Pionierzeit des Betonsteins. 
“Textile-Block”-Häuser von Frank Lloyd Wright; in: 
Detail 04/2003.

 [4]  modul, Series of publications on the use of modular 
concrete masonry units in modern architecture, 
Rheinau-Freistett, 05/1992.

 [5]  Eternit Schweiz. Architektur und Firmenkultur seit 
1903, Zürich, 2003.

 [6]  Grimm, Friedrich; Richarz, Clemens: Hinterlüftete 
Fassaden. Konstruktionen vorgehängter hinter-
lüfteter Fassaden aus Faserzement, Stuttgart/
Zürich, 1994.

 [7]  Hegger, Josef; Will, Norbert: Bauteile aus textil-
bewehrtem Beton; in: DBZ 04/2003.

 [8]  Kling, Bernhard; Peck, Martin: Sichtbeton im Kontext 
der neuen Betonnormen; in: Beton 04/2003.

 [9]  Döring, Wolfgang et al.: Fassaden. Architektur und 
Konstruktion mit Betonfertigteilen, Düsseldorf, 2000.

[10]  Fassaden aus Stein; pub. by Dyckerhoff Weiss 
Marketing und Vertriebs-Gesellschaft, Wiesbaden, 
2004.

B 1.3.18 B 1.3.19

B 1.3.15  Fixing of small-format reconstructed stone 
panels: 
a  using individual fasteners cast into mortar
b  using anchors

B 1.3.16  Fixings can be positioned in both horizontal 
and vertical joints

B 1.3.17  Minimum edge distances for fixing fibre-cement 
sheets to a timber supporting construction

B 1.3.18  Church and parish hall, Cologne (D), 2003, 
Heinz and Nikolaus Bienefeld

B 1.3.19  Library, Eberswalde (D), 1999, Herzog & de 
Meuron

B 1.3.20  Different worked surface finishes with the same 
concrete mix: 
top: smooth formwork finish
bottom (left to right): sand-blasted, lightly 
brushed and washed, acid-etched, finely 
ground, chiselled, pointed

B 1.3.20

[11]  Technical manual: Kann-Sichtmauersteine; pub. 
by Kann GmbH Baustoffwerke, Bendorf, 2003.

[12]  Product information: Großformatige Fassaden. 
Fassaden mit Holzzement, Eternit AG, Berlin, 2001.

[13]  Kind-Barkauskas, Friedbert et al.: Concrete 
Construction Manual, Munich/Basel, 2001. 
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Concrete
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Concrete walls provide a buffer between:

Outdoor noise and the indoor environment in a building

Highway noise and neighbourhoods with a sound barrier

Indoor noise between adjoining apartments or other spaces as a separating wall

The greater mass of concrete walls can reduce sound penetrating through a wall by over 80% compared with wood or steel frame 

construction. Although some sound will penetrate the windows, a concrete building can be two-thirds quieter than a wood or steel frame 

building. Concrete panels also provide effective sound barriers separating buildings from highways or industrial areas from residential 

areas. 

Soundproof Drywall
%DUH�FRQFUHWH�ZDOOV�FDQ�JUHDWO\�EHQHƓW�IURP�DQ�DGGLWLRQDO�OD\HU�RU�OHDI�RI�ZDOO�DGGHG�DORQJ�ZLWK�DQ�DLU�JDS��7KLV�DLU�JDS�EHWZHHQ�
the interior and exterior wall is actually what stops sound from passing through. 

This specially constructed drywall differs from normal drywall in terms of sound reduction thanks to a triple-layer composition. 

These drywall panels consist of two layers of traditional ¼ inch drywall or sheetrock sandwiched with a rubber-like middle layer. 

Drywall Example

&KRLFHV�RI�,QVXODWLRQ��$FRXVWLFV�

Rock Wool

-Good thermal Insulation

-Fire protection and 

sound insulation is 

required

-Good thermal insu-

lation

-Good sound insulation

-Boric acid is added 

to provide protection 

DJDLQVW�SHVWV�DQG�ƓUH

�6XIƓFLHQW�ƓUP�DQG�
stable for sound 

insulation

�([WUHPHO\�ŴH[LEOH

-Good Thermal Insulation

-Imperviousness to water 

vapour

-Not suitable for sound 

insulation

Wood Fibre

(IDEAL CHOICE)
Glass Wool Cellular Glass

BASEMENT CONSTRUCTION PROCESS, CONCRETE CHARACTERISTICS & ACOUSTICS

There will be a basement cinema for light, the digging out sequence has been studied in order to understand the process of pouring concrete slab 
foundation.
7R�FRQVLGHU�VRXQGSURRI�	�ƓUHSURRƓQJ�VWUDWHJ\��DQG�FKDQJH�RI�IRUP�LQ�FRQFUHWH�LV�H[WUHPHO\�LPSRUWDQW��6LQFH�WKH�LGHD�RI�WKH�EXLOGLQJ�LV�DERXW�
‘slowness’, to slow down the speed of concrete degradation should be considered. Weather is a really important factor in determining the concrete 
lifespan and texture overtime, therefore rainwater treatment and cleaning method will be taken into account.

2

2

2

2

2

Dig out the hole (Height: 650mm, Width 

1000mm), Insert a wooden plate in the hole 

and keep it around 300mm away from the edge

Process of constructing the concrete 
ring foundation for basement

Concrete: Its characteristics and  advantages
 (Acoustics and Fire protection)

Cast reinforced steel mesh inside the whole 

and penetrate the wooden plate

Cast concrete inside the wider gap

Wait until the concrete is dry and remove the wooden 

plate, dig out a new hole, place inthe wooden plate, and 

cast in another steel mesh, connect it with the old one

Use the above sequence to create a concrete 

ring beneath the existing foundation

1

2

3

4

4

Ideal Effect

$GYDQWDJHV�RI�XVLQJ�FRQFUHWH�IRU�VRXQGSURRƓQJ

&RORXU�LQ�&RQFUHWH

&KDQJH�LQ�&RQFUHWH�7H[WXUH�2YHUWLPH

6LQFH�WKH�LQWHULRU�RI�WKH�DXGLWRULXP�UHTXLUHV�D�VXIƓFLHQW�DPRXQW�RI�
acoustics and lighting, the surface will be carefully designed.

The acoustics will be unfolded within the interior concrete facades. 

Light slits will be lightened up to illuminate the space.

The dominant tilted surfaces of the concert hall are based on acoustic 

VSHFLƓFDWLRQV�DQG�LQFOXGH�EHVLGHV�/('�OLJKWV�DOVR�EDVV�DEVRUEHU�
behind the light slits as well as underneath the steps for optimal 

acoustics. The concrete in the hall is untreated. Its lively surfaces help 

to absorb the medium-height tones.

Pigments(2–3% by wt of cement content) are a very 

easy way of giving concrete a certain colour and it 

LV�ERWK�SHUPDQHQW�DQG�ZHDWKHUSURRƓQJ�

Ageing of façades due to the effects of the weather 

is a material-related problem and is frequently 

caused by defects in the detailing. The appearance 

changes due to the local environmental pollution 

and the way in which rainwater drains over the 

facade; wind direction and shelter from the wind 

determine the quantity of run-off water. 

Concrete has a lifespan between 50~100 years 

and in order to slow down the speed of degrada-

WLRQ��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�ZDWHUSURRƓQJ�
method of concrete facades and the texture change 

overtime.

Concert Hall Blaibach, Peter Haimerl Architects, 2014

(IDEAL CHOICE: FLAT CONCRETE SURFACE. BETOPLAN FORMWORK, GREY 
CEMENT)

2)XWXUH�&RQVLGHUDWLRQ
Concrete texture during degradation 

can create a different look for the 

building , but to control the speed of 

the process is important

SECTION TW
O: BUILDING CONSTRUCTION
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Auditorium will be the main focus of section 2 since it involves practical issues related to materiality, acoustics, sound, structure, light and rain water treatment.
The construction of auditorium requires several considerations:
There will be an inner facade with insulation and hanging panels to strengthen the acoustics; a pitched roof for skylight that illustrates the light&shadow 
change overtime; the light strips attached with the precast concrete.

CONSTRUCTION SEQUENCE: THE AUDITORIUM

Pouring in-situ concrete wall and beams 

on site

Building up the inner layer of concrete wall

Constructing precast concrete wall on top of 

the insulation

Attaching precast concrete with LED light 

strips to the insitu concrete wall

Covering concrete beams with concrete panels and  

Constructing concrete beams to support the inner layer of 

the auditorium

Adding insulation panels to the inner concrete wall

Adding insulation panels to the exterior wall

Constructing skylight, Hanging acoustic panels and Roof 

gutter

1

1

1

1

1

1

1

1

1

3

5

7

2

4

6

8

Main Focus: the Auditorium
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Since the auditorium requires a holistic approach about its noise level and acoustics, this detail study would be a great opportunity for me to think about the 
practical challenges and design strategy. In order to lower down the noise level from outside and bring the audience a better experience of learning, a dou-
EOH�OD\HUHG�FRQFUHWH�VNLQ�KDV�EHHQ�LQWURGXFHG�WR�WKH�LQWHULRU�DFWLQJ�DV�D�VHFRQG�OD\HU�RI�VRXQGSURRƓQJ�VNLQ��
'XH�WR�LWV�KLJK�GHQVLW\��FRQFUHWH�KDV�DGYDQWDJHV�RYHU�OLJKWZHLJKW�FRQVWUXFWLRQ�PDWHULDOV�LQ�YDULRXV�DVSHFWV�RI�DFRXVWLF�SHUIRUPDQFH��VSHFLƓFDOO\�UHGXFLQJ�
airborne noise transmission, reducing noise from exterior sources and providing sound separation between adjoining rooms.
+DQJLQJ�$FRXVWLF�SDQHOV�ZLOO�DOVR�EH�DSSOLHG�WR�WKH�FHLOLQJ�DV�DQRWKHU�VRXQGSURRƓQJ�VWUDWHJ\�
The strategy for rainwater is to collect it in the rooftop gutter or the leftover water will pass through the 7mm air cavity to extend the lifespan of concrete.

AUDITORIUM: ACOUSTIC WALL & RAINWATER TREATMENT

2

9

7

8

1

2

3

4

5

9

6
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7

8

1:20 Vertical Section of the Auditorium 

500x420mm Concrete Beam

Roof Gutter

360mm Thermal Insulation

180mm Thermal Insulation

100mm Concrete Cladding

Insulation and concrete cladding for acoustics

Precast Concrete Panels, 100mm~170mm

Threaded Sleeve in Precast Unit 

( Add Extra Support between concrete panels/walls)

-M6/40mm screw bolt

-Stainless steel bearing plate

-M6 Stainless-steel nut

-EPDM interlayer

220mm In-situ Concrete Wall

200mm In-situ Concrete Wall (Acting as a double Layer)

6mm Stainless Steel Bracket

70mm Air Cavity

Silicone Sealant, Permanently Elastic

500x300mm Concrete Beam

Hanging Acoustic Panels in the Auditorium

$FRXVWLF�6RXQGSURRƓQJ�/D\HU�RQ�7RS�
Wood Fibre

Precast Concrete Panels

There will be a gutter to collect rain water and 

D��PP�DLU�FDYLW\�DOORZV�WKH�UDLQZDWHU�WR�ŴRZ�WKURXJK�
and prevents damp façades

RAINWATER TREATMENT

6

5

4

4
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3

6

11

11
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14

13

1

15

Herning Centre of the Arts, 
Steven Holl Architects, 2009

Thiais Bus Centre, ECDM 
architects, 2007
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AUDITORIUM: WALL FIXINGS

Insitu concrete will be cast on site and in order to create a more interesting and geometrical facade, precast concrete panels are designed as an exterior wall clad-
GLQJ��,Q�RUGHU�WR�WLH�XS�WKHVH�SUHFDVW�SDQHOV�ZLWK�LQVLWX�ZDOO��WZR�W\SHV�RI�Ɠ[LQJV�ZHUH�GHVLJQHG��2QH�IRU�VXSSRUWLQJ�DQG�WKH�RWKHU�IRU�VWDELOLVLQJ�

2

1

3

3

9

9

A closeup detail illustrates 

the hanging strategy of these 

precast concrete panels using 

IDFDGH�Ɠ[LQJV

Overall Sectional detail Detail of the Wall Junction and Gutter

Precast Concrete Panel Exploded Wall Detail

12

8

8

9

5

6

4

4

8

15

10

11

6

6

12

Detail of Facade Fixings

7KLV�Ɠ[LQJ�FDQ�EH�XVHG�WR�MRLQ�WKH�SUHFDVW�FRQFUHWH�
panels to the insitu wall

7KLV�Ɠ[LQJ�FDQ�EH�XVHG�WR�VXSSRUW�WKH�
precast concrete panels

10

11

14

15

5

1
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This pitched roof in the auditorium is acting as a ‘clock’ for the interior. Because of the skylight, sunlight is able to penetrate through the building and 
leave different shadows on the interior façades, providing the audience with slowly changing experience of light during the lecture/forum.
Therefore to understand the construction details of the pitched roof is extremely important.
3UHFDVW�FRQFUHWH�SDQHOV�ZLOO�EH�MRLQW�WRJHWKHU�E\�XVLQJ�Ɠ[LQJV�DQG�FRQFUHWH�FHLOLQJ�SDQHOV�ZLOO�EH�VXSSRUWHG�E\�WKH�SULPDU\�VWUXFWXUH��LQVLWX�FRQFUHWH�
EHDPV��WKH�VN\OLJKW�JODVV�SDQHOV�ZLOO�EH�VXSSRUWHG�E\�WKHVH�WLHG�XS�FRQFUHWH�SDQHOV��DQG�LQ�RUGHU�WR�VWUHQJWK�WKH�VWUXFWXUH��VWHHOLQJ�Ɠ[LQJV�ZLOO�EH�XVHG�LQ�
between the two pitched façades to stabilise them.

AUDITORIUM: PITCHED ROOF AND SKYLIGHT
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1:25 Vertical Section of the 
Pitched Roof (Skylight)

500x420mm Concrete Beam

360mm Thermal Insulation

180mm Thermal Insulation

100mm Concrete Cladding

Steel Fixing to Tie up Wall Panels

Precast Concrete Panels, 100mm~170mm

Threaded Sleeve in Precast Unit 

( Add Extra Support between concrete 

panels/walls)

-M6/40mm screw bolt

-Stainless steel bearing plate

-M6 Stainless-steel nut

-EPDM interlayer

220mm In-situ Concrete Wall

200mm In-situ Concrete Wall 

(Acting as a double Layer)

6mm Stainless Steel Bracket

70mm Air Cavity

Silicone Sealant, Permanently Elastic

Double Glazing in Steel Frame:

 2x4mm safety glass +16mm cavity

Hanging Acoustic Panels in the Auditorium
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Jewish Community Centre in Mainz,
Manuel Herz Architects, 2010
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AUDITORIUM: SKYLIGHT AND CONCRETE GEOMETRY

Overall Sectional Detail

Detail of the Skylight Junctions

8

8

8

12

1

14

14

9

9
7

17

The geometry of these precast panels can be designed differently from each 

other,to bring in different lighting quality

2

16

La Madeleine Library,
Tank Architects, 2014

In order to make the interior more playful, these precast concrete panels will be designed with different geometrical shapes and forms,  textures for the concrete 
will also be carefully chosen, and some concrete panels can be inserted with electrical linear lights (lightened up at night) to bring the public a different experience 
at night time. I will combine the geometry with lighting experience in the design.

Exploded Wall Detail

These concrete panels will be designed 

using geometrical shapes, inserting 

linear lighting system inside, which 

will create a different effect a night.

4

*HRPHWULFDO�)DFDGH�/LJKW
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ALA Architects, Kuopio City Theatre, 2014
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Section Three: Building Performance(30%)
Focus on this section will be placed on light quality/change of the building.
Investigation of the interior luminosity will be supported by a consistent light 
study that mainly compares computer renders with physical models.
Through analysing the differences and similarities of both physical and comput-
HU�PRGHO��WKH�ƓQDO�DLP�LV�WR�GHWHUPLQH�DQ�DFFXUDWH�DQG�LGHDO�OLJKW�OHYHO�RI�WKH�
EXLOGLQJ�XQGHU�GLIIHUHQW�OLJKWLQJ�FRQGLWLRQV���QDWXUDO�OLJKW�DQG�DUWLƓFLDO�OLJKW��DQG�
to work out different light experience for the public.

Note: Only summer scenario will be studied in this section
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,Q�RUGHU�WR�DFKLHYH�DQ�DFFXUDWH�OLJKWLQJ�FRQGLWLRQ�RI�WKH�LQWHULRU�VSDFH�LQ�FRPSXWHU�UHQGHUV�DQG�WR�FDOFXODWH�WKH�DPRXQW�RI�DUWLƓFLDO�OLJKW�UHTXLUHG�LQ�HDFK�VSDFH��,�
will use both 3D rhino model and physical model to assist my approach.
&RPSXWHU�UHQGHUV�FUHDWHG�E\�9�5D\���WRJHWKHU�ZLWK�SKRWRV�RI�SK\VLFDO�PRGHOV�XQGHU�QDWXUDO�OLJKW�VXQOLJKW�DQG�DUWLƓFLDO�OLJKW�ZLOO�EH�FRPSDUHG�DQG�DQDO\VHG�LQ�
terms of their lux level and luminosity.
Different types of LED will be tested and lux meter will be used to work out the ideal lux level for each space.

LIGHT STUDY:  INTRODUCTION & WORKING METHOD

Main Focus: Three important moments will be focused on in this section

The auditorium and cafe below: Since the auditorium has a double layer in order to provide enough acoustics for 

the audience, to test how the natural light penetrates inside is extremely important; The cafe is exposed to the 

VXQOLJKW�EHWZHHQ����������$0��VR�IRU�WKH�UHVW�RI�WKH�GD\�LWV�IXQFWLRQ�ZLOO�EH�VKLIWHG�WR�NLGVō�SOD\URRP�ZLWK�DUWLƓFLDO�
light, therefore the size of apertures will be fully considered and developed.

Central Void: The central void at day time mainly depends on skylights to generate the interior luminosity, it is 

LPSRUWDQW�WR�DQDO\VH�ZKHWKHU�WKH�VL]H�RI�VN\OLJKW�LV�HQRXJK�IRU�WKH�LQWHULRU�OXPLQRVLW\��$UWLƓFLDO�OLJKW�SDQHOV�ZLOO�EH�
lighten up at night, and to get a precise night lighting quality is important to my project.

Restaurant and Exhibition Rooms: Restaurant is adjacent to the central void and will be used mainly at night to 

create a ‘dark eating experience’ for the public, I will use physical model to test the diameter of the light panels and 

work out what is the most suitable luminosity; Exhibition rooms will have two separate lighting ideas: some parts 

are under completely darkness with only one linear gap for skylight, some parts will be exposed to the sunlight but 

the amount of light can be controlled by exterior mechanical panels. Therefore I will used the physical model to test 

the interior spatial quality for natural light.

Section AA’

A A’

B
C C’

E

D

A

A’

B

C

C’

D

E

F

G

H

I

Auditorium

Auditorium Walkway (Secondary)

Cafe/Kid’s Playing Room

Central Void  (Under the Primary Auditori-

um Walkway)

Central Void (adjacent to the Restaurant)

Ventilation/Shadow Chimney

Exhibition Room

Library

Restaurant

Culinary School

Roof Garden
G

H

I I

H

D

F

1 2 3

1

2

3

1LJKW�7LPH�6FHQDULR��$UWLƓFLDO�/LJKW

$UWLƓFLDO�OLJKW�ZLOO�EH�XVHG�WR�
simulate the night time scenario to 

make sure the interior has enough 

luminosity for the public when the 

sunset starts.

Different types of LED lights and 

potentiometer will be used in the 

physical model to test the ideal/

required light quality of the interior 

space.

Therefore helps to adjust the 

lightness in these original computer 

renders and to get an accurate 

lighting condition.

Physical model will be used 

as a tool to test how the 

sunlight and natural light 

perform practically inside 

WKH�VSDFH�DQG�WR�ƓJXUH�RXW�
if the amount of openings 

designed for the interior is 

VXIƓFLHQW�WR�LOOXPLQDWH�WKH�
space.

Analysing Areas Example: Central Void Types of LED: Extra Tools:

Extra Tools:

Illuminated model to simulate night time scenario:

Physical model exposed under natural light/Sunlight 
to simulate day time scenario:

8mm White LED

Lux Meter:

Potentiometer:

Will be used for 

measuring the 

light intensity of 

WKH�DUWLƓFLDO�OLJKW�
in the physical 

model

Will be used to 

control the intensi-

ty of light

White LED with PCB

Warm White 12V IP65 

5cm LED Strip

DIVA for Rhino:

Will be used 

to analyse 

the lux level 

overtime of 

my computer 

model under 

sunlight and 

natural light

Analysing Areas Examples:

'D\�7LPH�6FHQDULR��1DWXUDO�/LJKW���6XQOLJKW

Auditorium Central Void Exhibition Room

Restaurant + Library
Cafe
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One of the key moments in my building programme is the central void, providing the public with a ‘Futurist’ walk-
LQJ�H[SHULHQFH�ZLWK�QDWXUDO�DQG�DUWLƓFLDO�OLJKW��DQG�WR�XQGHUVWDQG�DQG�IXOO\�FRQWURO�WKH�OXPLQRVLW\�LQVLGH�LV�H[WUHPHO\�
important. 
,�XVHG�95D\�IRU�5KLQR�DQG�DGMXVWHG�FDPHUD�ƓJXUHV�LQ�95D\�WR�SURGXFH�WKLV�VHULHV�RI�UHQGHUV��EXW�WKH�EULJKWQHVV�LV�QRW�
accurate enough, therefore I will combine these renders with physical model and Diva lighting analysis programme to 
DGMXVW�WKH�EULJKWQHVV�RI�HDFK�UHQGHU�DQG�WR�FRQWURO�WKH�DPRXQW�RI�DUWLƓFLDO�OLJKW�ZLWKLQ�WKH�VSDFH�

KEY MOMENTS: CENTRAL VOID (FRONT & BACK)

Central Void: Back Corridor

Central Void: Front Corridor

10:30 AM

16:30 PM

8:30 AM

15:30 PM

1HHG�WR�GHWHUPLQH�VSHFLƓFDOO\�ZKHQ�WR�
OLJKWHQ�XS�WKHVH�/('�ŴRRU�VWULSV�

Work out a precise brightness of the 

interior space at different time Analyse the brightness of LED 

light and work out the minimum 

luminosity needed of each space

Need to add more LED in these rotating 

panels to increase the luminosity

6:30 AM

14:30 PM

6:30 AM 8:30 AM 10:30 AM 12:30 PM 13:00 PM

14:30 PM 15:30 PM 16:30 PM 18:30 PM 19:00 PM

WITH ARTIFICIAL LIGHT

12:00 PM

19:00 PM

Natural Light (without sunlight)

Rotating wall panels with LED light

LED light strips between the wall gap

/('�ŴRRU�VWULS
Sunlight

- To control the render quality more 

precisely by analysing the interior lux 

level

- Work out the brightness of these 

render images in relation to their lux 

level in practical life

Rotating wall panels with LED light

LED light strips between the wall gap

/('�ŴRRU�VWULS
Sunlight

Natural Light (without sunlight)

Summer Scenario:

WITH ARTIFICIAL LIGHT

Elements that control the light

Elements that control the light

Improve:

SECTION THREE: BUILDING PERFORMANCE
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KEY MOMENTS: CHANGE OVERTIME

This is a page illustrates other key moments inside the building, to understand the size of apertures and the luminosi-
ty is extremely important, I will use the rest of section 3 to explore and work out the precise light level needed in each 
space and to improve elements that determine the light quality.

8:30 AM

9:30 AM

16:30 PM

9:30 AM

13:15 PM

16:30 PM

19:30 PM

13:00 PM

14:00 PM

18:30 PM

20:30 PM

16:30 PM

12:30 PM

13:30 PM

18:30 PM

12:30 PM

Auditorium: Natural Light (Without Sunlight)

Exhibition Room: Natural Light (Without Sunlight)

Restaurant: Natural Light (Without Sunlight)

Cafe/Kids’ Playing Room: Natural Light (Without Sunlight)

Size of aperture

Luminosity for kitchen

Luminosity created by these linear gaps

Luminosity for auditorium

Size of apertures

What patterns can these apertures create
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To understand the typical lux level for each space is extremely important to my project, I will use the standard light level as a reference 
to control the interior light level. Luminosity of each space will be tested using different types of LED and will be improved overtime, 
using LED as a tool to examine the ideal lux level of the interior in relation to their spatial functions.

Apart from using lux meter, calculation will be made as an alternative support, but the result might not be accurate due to the scale of 
the physical model.

STANDARD LIGHT LEVEL& LIGHT TESTING: TYPE I LED (NON-DIMMABLE)

�PP�:KLWH�/('�6SHFLƓFDWLRQ

Light Output: 17990 mcd mcd

Viewing Angle: 15°

Forward Voltage: 3.3 V V

Reverse Voltage: 5V

Forward Current: 30 mA mA

Power Dissipation: 75 mW mW

+

_

+

_

Tools Used:

LED
BATTERY

1

2 3

4

-Type I LED:

������PFG�ZLWK���r�YLHZLQJ�DQJOHŭ�
0.96702584849 Lumens

-Scale: 1:200

-Practical: 

Scaled up by 200² since lux=Lumen/m²

 Therefore,

����������������tŭ������/XPHQV
������/XPHQV�ŭ��������������:DWWV
�������������:DWWV�ŭ����/('��:��OLJKW�EXOEV

-Conclusion: If fully lightened, the luminosity of the 

interior is equal to the luminosity provided by 61 LED 

(7W) light bulbs

5

6

Typical Light Levels:

Auditorium

6WDLUZHOOV�DQG�&LUFXODWLRQ

&DQWHHQ�DQG�5HVWDXUDQW

Several lighting scenarios are necessary to allow for various settings like lecturing and notes taking, entering and existing 

and making presentations. Students and audience need to be guided safely to their seats while steps, aisles and exits 

QHHGV�SURSHU�LOOXPLQDWLRQ��5HFHVVHG�ŴRRU�DQG�ZDOO�OXPLQDLUHV�RU�/('�VWULSV�DUH�JRRG�IRU�JXLGDQFH��:DOO�OXPLQDLUHV�JLYHV�
an increased sense of security, but must not disturb the presentation. The lighting settings need to be fully controlled 

both from the lecturer’s position and from the door. 

Stairwells are important circulation areas that require special attention. The activity level is often high and any motion 

needs to be safe and unhindered. Staircases need to be particularly well illuminated to increase user safety.

Canteens are the natural place for breaks, relaxation and big and small meetings. The lighting solution should be inviting 

and relaxing, while at the same time giving light to all the various activities taking place.

The kitchen is a work place for chefs and cleaners and the illuminance and uniformity levels are therefore quite high. 

SINCE I WANT TO CREATE A ‘DARK EATING EXPERIENCE’ FOR THE PUBLIC , ENCOURAGE THEM TO SLOWLY ADJUST 
THEIR EYES TO THE DARKNESS AND TO EAT SLOWLY, THE LUMINOSITY OF THE RESTAURANT WILL BE FULLY CONSIDERED 
AND TESTED

THE AUDITORIUM IS AIMING FOR USING THESE APERTURES ON THE WALL TO BRING LIGHT INSIDE, BUT IT IS IMPOR-
TANT TO CONSIDER DIFFERENT SCENARIOS SUCH AS: AT NIGHT, DURING PRESENTATION, AND DURING RAINY DAYS

SINCE THE BUILDING AIMS TO SLOW PEOPLE DOWN BY CONTEMPLATING AT THE LIGHT CHANGE OVER TIME AND 
ENJOYING THE WALKING EXPERIENCE, THEREFORE CIRCULATION AND STAIRS ARE THE MOST IMPORTANT DESIGN 
FEATURE IN MY BUILDING, LUMINOSITY OF THE CIRCULATION AREA WILL BE FULLY CONSIDERED AND TAKEN CARE OF 
IN ORDER TO BRING THE PUBLIC A SPECIAL EXPERIENCE INSIDE.

1:200 Sectional Model

Calculation

Although Lux Meter will be used to measure the interior luminosity of the 1:200 physical model and to test the ideal lux level of each space, the results might 

not be accurate due to the limitation of the LED angles. In practical life, LED normally has a wider angle and can create lighting effect that are more scattered 

compared to the scaled physical model.

Initially the idea of using Lux Meter was to get an idea of the interior luminosity and I found out that since the Lux Meter is designed for measuring a wider 

context especially 1:1 outdoor and indoor, when I scaled everything down by 200, the result came out tiny and not accurate enough. 

,�ZLOO�VWLOO�NHHS�P\�UHFRUGV�RI�OX[�OHYHO�LQ�HDFK�VSDFH�DV�DQ�UHVHDUFK�SURFHVV��EXW�DOO�WKH�ƓJXUHV�VKRXOG�EH�WUHDWHG�DV�D�UHIHUHQFH�

,PSRUWDQW�1RWLFH��/X[�0HWHU
1

2

3

4

5

6

Auditorium

Auditorium Secondary Walkway + 

Cafe/ Kids’ Playing Room

Restaurant

Exhibition

Central Void: Auditorium Primary Walkway

Central Void: Central Staircase

Auditorium

Library Bookshelves

Library Reading Area

500 lux

200 lux

500 lux

3K\VLFDO�0RGHO��$UWLƓFLDO�/LJKW

SECTION THREE: BUILDING PERFORMANCE
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7KLV�ZDV�P\�ƓUVW�DSSURDFK�RI�JHWWLQJ�D�EDVLF�LGHD�DERXW�KRZ�WKH�LQWHULRU�ZRXOG�EH�LI�DUWLƓFLDO�OLJKW�ZHUH�OLJKWHQHG�XS�DW�QLJKW��/X[�OHYHO�
RI�HDFK�VSDFH�ZHUH�UHFRUGHG�E\�WKH�OX[�PHWHU��EXW�GXH�WR�WKH�VFDOH�RI�WKH�SK\VLFDO�PRGHO��VRPH�ƓJXUHV�ZHUH�QRW�DFFXUDWH�HQRXJK�DQG�
a few improvements should be made in the next lighting test.

TYPE I LED: TESTING ON LUMINOSITY OF THE KEY MOMENTS

1 Auditorium

5HVWDXUDQW ([KLELWLRQ�5RRP

&DIH���$XGLWRULXP�&RUULGRU2

3 4

11.9 Lux

5.2 Lux

5 6

0.07 Lux

2.8 Lux

1.4 Lux

2.5 Lux

3.8 Lux

4.2 Lux

0.03 Lux

2.9 Lux

Disadvantages:

LED Floor Strips

LED Rotating Panels

LED Lighting Ceiling Panels

$UWLƓFLDO�/LJKW�/RFDWLRQ�

- The viewing angle of this LED is too  

narrow , causing uneven distribution 

of light on each surface

-This LED is non-dimmable, which is 

inconvenient for me to get the ideal 

light level for the interior

Uneven distribution of light

Requirement of light level is 

different in each space, but this type 

of LED is not dimmable, therefore it 

does not provide enough choices for 

brightness.

7KH�OLJKW�OHYHO�ŴXFWXDWHV�EHWZHHQ�
0.27 lux to 11.9lux based on the 

area of each space.

Because of its  narrow viewing 

angle, some areas of the interior 

were not fully covered by the light, 

and the distribution of brightness is 

quite uneven.

I found it hard to estimate the ideal 

light level by using this LED, and 

the process should be improved in 

the future.

&HQWUDO�9RLG��
Auditorium Primary Walkway  LED Floor Strips Back Corridor

&HQWUDO�9RLG��&HQWUDO�6WDLUFDVH

2.9 Lux

0.27 Lux

0.27 Lux

'LDPHWHU�RI�/LJKW��5RRI

3K\VLFDO�0RGHO��$UWLƓFLDO�/LJKW
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%DVHG�RQ�WKH�ƓUVW�OLJKW�WHVWLQJ���WKH�VHFRQG�OLJKW�WHVWLQJ�LV�PRUH�UHƓQHG�DQG�IHZ�LPSURYHPHQWV�KDYH�EHHQ�PDGH�
This LED is dimmable, which allows me to record different brightness and determine the accurate light level I want to provide for the 
interior space, and because it has a wider viewing angle, the light distribution is more even and broad, which can make the measure-
ment more accurate. 

TYPE II LED: TESTING ON LUMINOSITY OF KEY MOMENTS

:KLWH�/('�ZLWK�3&%�6SHFLƓFDWLRQ

3RWHQWLRPHWHU�2YHUYLHZ�

Light Output: 24 mcd mcd

Viewing Angle: 120°

Forward Voltage: 3.2 V V

Reverse Voltage: 0.5V

Forward Current: 150 mA mA

Power Dissipation: 500 mW mW

5HVLVWDQFH���������.š
Angular range: 300° with a linear change in value

Tools Used:

D1 D2

(X)

VCC GND

+

_ + _

POTENTIOMETER

LED

BATTERY

&HQWUDO�9RLG��)URQW 'LDPHWHU�RI�/LJKW
1.First Approach:  Fully Capacity 1.First Approach:  Fully Capacity

2. Second Approach 2. Second Approach

3. Third Approach

$UWLƓFLDO�OLJKWV�LQ�FHQWUDO�YRLG�ZLOO�EH�OLJKWHQHG�
up at 19:00PM every day during summer and 

is aiming to provide the public with a different 

walking experience with a different lighting 

quality.

This series of light testing in central void is try-

ing to test the ideal luminosity for the interior 

in order to encourage the public to walk slowly 

and adjust their eyes to a slightly dark space.

Therefore the ideal luminosity should not be 

really high or really low, 99lux turned out to 

be the luminosity I want to achieve in this 

space.

3. Third Approach

4. Fourth Approach 4. Fourth Approach

5. Fifth Approach

(IDEAL LIGHT LEVEL) (IDEAL LIGHT LEVEL)

5. Fifth Approach

3490 Lux
3490 Lux

13.7 Lux
13.7 Lux

2.9 Lux

2.9 Lux

Areas of lighting that are 

too sharp

769 Lux

769 Lux

99 Lux

99 Lux

Calculation

- This LED has a wider viewing angle

-Potentiometer is introduced to this 

second approach, which can help to 

control the brightness of the light more 

accurate

Improvements Made:

3K\VLFDO�0RGHO��7\SH�RI�/LJKW

SECTION THREE: BUILDING PERFORMANCE

�7\SH�,,�/('�����PFG�ZLWK����r�YLHZLQJ�DQJOHŭ����������������/XPHQV
-Scale: 1:200

-Practical:  Scaled up by 200² since lux=Lumen/m²

7KHUHIRUH�������������������tŭ�����/XPHQV
�����/XPHQV�ŭ��������������:DWWV
�������������:DWWV�ŭ���/('��:��OLJKW�EXOEV

-Conclusion: If fully lightened, the luminosity of the interior is equal to the luminosity provided by 5 

LED (7W) light bulbs
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A few lighting tests have been applied to different interior scenarios based on their functions and turned out to be quite helpful in order to work 
out the ideal luminosity.
However, this type of LED is too sharp, some effects are too sharp and bright, which are different from what I am trying to achieve, all of these fac-
tors should be noticed and improved.

1252 Lux

123.9 Lux

4.6 Lux

This type of LED is too bright and it 

often creates really sharp light angles 

for the interior, which is not ideal for 

what I am trying to create.

More subtlety should be introduced 

to the interior, just like James Turrell’s 

installation (As shown below).

Idea of the exhibition at night is to 

encourage people to walk in the 

darkness and to wait until their eyes 

are used to the pitch darkness, to slow 

down, sit tight and to contemplate at 

the space.

Therefore the ideal luminosity of the 

exhibition  is extremely low.

Idea of the restaurant is to provide the 

public with a ‘dark eating experience’, 

everything will be served slowly and 

the light will be used to guide the 

people through the restaurant.

Cafe will only be used in the morning 

between 6:30AM to 9:30 AM, for 

the rest of the day, it will turn to a 

space for kids with lighting playful 

elements. 

When kids are in a rather dark space, 

they will subconsciously slow down.

Auditorium can be used at night for 

lectures and forums, yet the interior 

lighting control is quite strict and 

precise in order to meet different 

needs of the public: Taking notes, 

presentation etc. So the dimmable 

light will be used at certain point.

Therefore the ideal light range is 

between 4.6 Lux ~ 125 Lux

Disadvantages:

Ideal Effect:

([KLELWLRQ�5RRP�
/LJKW�/HYHO

5HVWDXUDQW�
/LJKW�/HYHO�5HTXLUHPHQWV

Auditorium:
/LJKW�/HYHO�5HTXLUHPHQWV

Auditorium: ([KLELWLRQ�5RRP�

5HVWDXUDQW 'LDPHWHU�RI�/LJKW

1.First Approach:  Fully Capacity 1.First Approach:  Fully Capacity

1.First Approach:  Fully Capacity

James Turrell, Dhatu,2010

2. Second Approach 2. Second Approach

3. Third Approach

3. Third Approach

(IDEAL LIGHT LEVEL)

(IDEAL LIGHT LEVEL)

(IDEAL LIGHT LEVEL)

&DIH��.LGVō�3OD\LQJ�5RRP

&DIH��.LGVō�3OD\LQJ�5RRP�
/LJKW�/HYHO�5HTXLUHPHQWV

1.First Approach:  Fully Capacity

2. Second Approach

2. Second Approach

3. Third Approach (IDEAL LIGHT LEVEL)

(IDEAL LIGHT LEVEL)3. Third Approach

TYPE II LED: TESTING ON LUMINOSITY OF KEY MOMENTS

404 Lux
40 Lux

18.1 Lux

0.05 Lux

81 Lux

0.3 Lux

4230 Lux

192.9 Lux

0.25 Lux

0.57 Lux

0.02 Lux

92.7 Lux

64 Lux

18.1 Lux

3.5 Lux

5.2 Lux

30.6 Lux

98 Lux

3K\VLFDO�0RGHO��/LJKW�/HYHO�$QDO\VLV
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Tools Used:

%DVHG�RQ�SUHYLRXV�OLJKW�WHVWLQJ��WKLV�XSGDWHG�YHUVLRQ�RI�/('�KDV�EHHQ�FKRVHQ�DV�D�ƓQDO�VWXG\��WKH�VXEWOHW\�DQG�ZLGHU�GLDPHWHU�FUHDWHG�
by the light is similar to the lighting effect in practical life.
To compare the light level in practical life and render images is extremely important in this project in order to understand luminosity 
both ways.
I will use this lighting test as a reference of light level in order to control the brightness of my renders more precisely, and to analyse 
ZKHQ�DQG�ZKHUH�WR�DSSO\�PRUH�DUWLƓFLDO�OLJKW�LQ�

D1 D2

(X)

VCC GND

+

_ + _

POTENTIOMETER

LED

BATTERY

:DUP�:KLWH���9�,3����FP�/('�6WULS�6SHFLƓFDWLRQ

Light Output: 240 Lumens/Metre

Viewing Angle: 120°

,QSXW��'&���9��Ű��$

3RWHQWLRPHWHU�2YHUYLHZ�
5HVLVWDQFH���������.š
Angular range: 300° with a linear change in value

20 Lux

30 Lux

30 Lux 30 Lux

Hanging LED Strips

LED Wall Panels

LED Floor Panels

LED Rotating Panels

Summer: 19:30PM

10.5 Lux

10.5 Lux 10.5 Lux

0.09 Lux
0.09 Lux 0.09 Lux

3

2

1

6.2 Lux 0.07 Lux

&HQWUDO�9RLG��/('�)ORRU�6WULSV
First Approach: Full capacity

First Approach: Full capacity

Second Approach

Third Approach

Second  Approach Third  Approach

&HQWUDO�9RLG��)URQW 'LDPHWHU�RI�/LJKW

&DOFXODWLRQ
-Type III LED: 

with 3LEDs and a Light Output 240 

Lumens/ Metre and 120° viewing angle

-Length: 5cm=0.05m, 

Therefore: 240*0.05=12 Lumens 

-Scale: 1:200

-Practical: Scaled up by 200² since 

lux=Lumen/m²

Therefore, 12*200²=480,000 Lumens

��������/XPHQV�ŭ��������������
Watts

�������������:DWWV�ŭ���/('��:��
light bulbs

-Conclusion: If fully lightened, the 

luminosity of the interior is equal to the 

luminosity provided by 761 LED (7W) 

light bulbs

(IDEAL LIGHT LEVEL)

(IDEAL LIGHT LEVEL)

This lighting test of central void should be compared to 

the render below and to examine the precise lux level 

of the labelled areas

TYPE III LED: TESTING ON LUMINOSITY OF KEY MOMENTS

-This LED strip has three wider 

angle lights rather than a sin-

gular one, avoiding uneven 

distribution of light

-The lighting effect is much 

more subtle than the type II 

LED, avoiding sharp angles

Improvements Made:

1

2

3

4

4 Needed to be lightened up

4

3K\VLFDO�0RGHO��5HQGHU

SECTION THREE: BUILDING PERFORMANCE
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$�PRUH�GHWDLOHG�VWXG\�LQ�WHUPV�RI�WKH�ORFDWLRQ�DQG�DPRXQW�RI�DUWLƓFLDO�OLJKW�LV�QHHGHG�IRU�WKH�EXLOGLQJ�SURJUDPPH��WKLV�OLJKW�WHVWLQJ�DOORZV�PH�
to  consider the practical issues that need to be addressed. Such as, designing a lighting guide at night to prevent people from slipping; adding 
PRUH�/('�SDQHOV�QRW�RQO\�DW�QLJKW��EXW�DOVR�DW�GD\�WLPH�WR�PDNH�VXUH�WKH�OXPLQRVLW\�LV�VXIƓFLHQW�IRU�WKH�SXEOLF��UHGXFLQJ�WKH�VL]H�RI�DSHUWXUHV�LQ�
some areas in order to lower down the lux level and to provide the public with a more intriguing walking experience.
$OO�RI�WKHVH�LVVXHV�VKRXOG�EH�DGGUHVVHG�LQ�WKH�IXWXUH�DQG�WKLV�WHVWLQJ�SURFHVV�KDV�KHOSHG�PH�WR�UHƓQH�WKH�GHVLJQ�IURP�D�GLIIHUHQW�SRLQW�RI�YLHZ�

&HQWUDO�9RLG��%DFN

Auditorium

16.7 Lux 1.2 Lux

100 Lux

40 Lux 0.02 Lux

6.4 Lux

TYPE III LED: TESTING ON LUMINOSITY OF KEY MOMENTS

First Approach

First Approach

Second Approach

Third Approach

Fourth Approach

Second Approach (IDEAL LIGHT LEVEL)

Summer  11:30AM

Summer  18:30PM

Interior luminosity needs to be reconsidered 

in these areas and to examine if it is neces-

VDU\�WR�DGG�DUWLƓFLDO�/('�SDQHOV�LQ

Reconsideration of aperture size

We can see from this photo of my physical model being exposed under natural 

light, the interior luminosity seems to be bright enough for people to walk 

through, therefore, the brightness of those previous renders will be adjusted and 

see if it is necessary to reduce the size of apertures ( therefore lower down the 

interior lux level).

The comparison between physical model and computer renders has helped me 

to understand the design and the interior luminosity in a more precise way. 

Summer  13:30PM

Summer  19:30PM Summer  19:30PM

Natural Light

1

This type of LED provides a better guide of the lumi-

nosity for the auditorium, the ideal light range will 

be used. And for some areas, lighting signals will be 

introduced in order to guide people through.

(IDEAL LIGHT RANGE)

$UHDV�QHHG�DUWLƓFLDO�OLJKW�WR�JXLGH�
people through

3K\VLFDO�0RGHO��5HQGHU
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7R�XQGHUVWDQG�WKH�XVH�RI�OLJKW�DQG�WKH�OXPLQRVLW\�LV�LPSRUWDQW�LQ�WKLV�H[HUFLVH��DQG�WKLV�VHULHV�RI�WHVWLQJ�RQ�DUWLƓFLDO�OLJKW�KDV�SURYLGHG�PH�D�UHƓQHG�
understanding of lighting in pitch dark space, and provided me ideas on how to control the light in terms of time and quantity. 
Apart from the visual impact for the public, to consider the functionality of each space together with the typical light level is also important as part 
of the design. So hidden light panels will be considered , the quality of light (Subtle/Sharp) will also be thought through.

1RW�RQO\�DUWLƓFLDO�OLJKW��QDWXUDO�OLJKW�VXQOLJKW�LV�DOVR�D�FUXFLDO�IDFWRU�LQYROYHG�LQ�WKH�GHVLJQ�VWUDWHJ\��ZKLFK�ZLOO�EH�DQDO\VHG�LQ�WKH�UHVW�RI�WKH�VHFWLRQ�

This series of lighting test allows me to analyse light from different angles:

-Different characteristics of LED lights has brought in different results on the lighting effect, and helped me to work out the ideal lux level and light range of 

DUWLƓFLDO�OLJKW�LQ�GLIIHUHQW�VSDFH�
�7KH�FRPSDULVRQ�EHWZHHQ�SKRWRV�RI�SK\VLFDO�PRGHO�ZLWK�DUWLƓFLDO�OLJKW�DQG�FRPSXWHU�UHQGHUV�KHOSHG�PH�WR�JHW�D�FOHDUHU�LGHD�RI�WKH�LQWHULRU�OXPLQRVLW\�LQ�SLWFK�
GDUN�VSDFH�DQG�WR�XQGHUVWDQG�WKH�GHVLJQ�LPSURYHPHQW�RQ�WKH�ORFDWLRQ�DQG�TXDQWLW\�RI�DUWLƓFLDO�OLJKW��QLJKW�VFHQDULR��

6WXG\�RI�DUWLƓFLDO�OLJKWV�KDV�EHHQ�VXFFHVVIXO�VR�IDU��KRZHYHU��LQ�RUGHU�WR�PDNH�WKH�OLJKWLQJ�GHVLJQ�PRUH�SUHFLVH��WKH�VWXG\�RI�QDWXUDO�OLJKW�VXQOLJKW�LV�HVVHQWLDO�
$�FRQQHFWLRQ�EHWZHHQ�SK\VLFDO�PRGHO�XQGHU�QDWXUDO�OLJKW�DQG�FRPSXWHU�UHQGHUV�VKRXOG�EH�PDGH�IRU�IXWXUH�VWXG\�RI�OLJKW��WR�XQGHUVWDQG�QRW�RQO\�DUWLƓFLDO�OLJKWV�
at night (With less natural light) but also the characteristics of natural light/sunlight.

&RQFOXVLRQ�

Further Development:

5HVWDXUDQW([KLELWLRQ 'LDPHWHU�RI�/LJKW'LDPHWHU�RI�/LJKW
First Approach: Full CapacityFirst Approach: Full Capacity

Second ApproachSecond Approach

116.3 Lux

116.3 Lux115 Lux

16.7 Lux

16.7 Lux13 Lux

0.09 Lux

115 Lux

13 Lux

1.5 Lux

0.09 Lux1.5 Lux

Third ApproachThird Approach

&DIH�.LGVō�3OD\LQJ�5RRP 'LDPHWHU�RI�/LJKW

50.6 Lux

1.2 Lux

1.2 Lux

Exhibition+ Restaurant: Natural Light

Cafe/ Kids’ Playing Room: Natural Light

TYPE III LED: TESTING ON LUMINOSITY OF KEY MOMENTS

(IDEAL LIGHT LEVEL)

First Approach: Full Capacity

Second Approach

50.6 Lux

3K\VLFDO�0RGHO��5HQGHU

(IDEAL LIGHT LEVEL)

(IDEAL LIGHT LEVEL)

SECTION THREE: BUILDING PERFORMANCE
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Natural light is an important factor in my building design, in this study, I will use a combination of physical model, computer renders, and Diva software to analyse 
natural (including scenarios of overcast sky and sunlight), to enrich the programme.
The direction of sunlight is extremely important to my design, therefore, the simulation illustrates how the sunlight would penetrate through these apertures over-
time and what kinds of light patterns it will create for the interior. These light patterns that change overtime will bring different atmosphere for the interior, persuade 
the public to slow down and engage with this ‘slowly changing building.’

NATURAL LIGHT: SUNLIGHT SIMULATION (OVERALL)

By exposing my model under natural light (overcast 

sky) and sunlight allows me to record the interior 

luminosity in each space, and to decide whether to 

change the size of apertures and location of open-

ings in order to get the ideal lux level at daytime.

Change of light patterns overtime

Approach:

Simulation of Sunlight: Overtime

80 Lux

29.7 Lux

������3K\VLFDO�0RGHO�XQGHU�1DWXUDO�/LJKW

1:200 Physical Model under Sunlight

28 Lux

26.5 Lux

48.9 Lux 100 Lux

110 Lux

Note: THIS SIMULATION ONLY ILLUSTRATES THE SUN ANGLE IN SUMMER TIME, THE INTERIOR LUMINOSITY IS NOT ACCURATE

Physical Model+ Sunlight
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To understand how the light patterns change overtime by comparing the physical model and computer renders turned out to be really 
helpful.
Using this way of working as a tool, I will work out an accurate light level for the interior, and if necessary, adjustment of opening size will 
be applied to certain areas.
Furthermore, I will introduce Diva for rhino to analyse the lux level within the physical model as an extra support.

NATURAL LIGHT: LUMINOSITY AT DAY TIME

Simulation of Sunlight: Central Void

Simulation of Sunlight: Exhibition + Restaurant ([KLELWLRQ� 5HVWDXUDQW

Working Method: DIVA For Rhino Working Method: VRay For Rhino

3K\VLFDO�0RGHO��6XQOLJKW�',9$

This series render seems to match the luminosity of the physical model, but it is worth 

considering if the size of openings needed to be adjusted and how the mechanical exterior 

facade could control the light more dramatically.

16:30 PM16:30 PM

19:30 PM 18:30 PM

15:30 PM14:30 PM

According to the photos of the physical model under natural light, 

the render images above should be brighter.

However, I do want to keep the same luminosity, I will change the 

size of my skylights and add more interior solid panels to the ceiling 

in order to reduce down the luminosity.

Size of openings that could be adjusted

SECTION THREE: BUILDING PERFORMANCE
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DIVA-for-Rhino is a highly optimized daylighting and energy modelling plug-in for the Rhinoceros - NURBS modeller, it allows users to carry out a series of envi-
ronmental performance evaluations of individual buildings and urban landscapes including Radiation Maps, Photorealistic Renderings, Climate-Based Daylighting 
Metrics, Annual and Individual Time Step Glare Analysis, LEED and CHPS Daylighting Compliance, and Single Thermal Zone Energy and Load Calculations.

I want to use DIVA as an analysing tool of the interior light level, learn from its output and work out what should be improved on the design and what is the accurate 
and ideal brightness of each render image. 
This is a page illustrates a 9AM light scenario in picked out interior spaces (NOTE: A SUMMARY DRAWING OF DIVA LIGHT STUDY OVERTIME IS ATTACHED AT THE BEGINNING OF SECTION3)

DIVA FOR RHINO: ANALYSE THE INTERIOR LUMINOSITY (9AM SUMMER)
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Auditorium: 9AM

&DIH�.LGVō�3OD\LQJ�5RRP��)URQW����$0

&DIH�.LGVō�3OD\LQJ�5RRP��%DFN����$0

&HQWUDO�6WDLUFDVH���$0

([KLELWLRQ�5RRP�����$0

5HVWDXUDQW���$0

 1

 2

 3

 4

 5

 6

7

10
11

12

 1

 2

 3

 4 $XGLWRULXP��6HFRQGDU\�:DONZD\���$0

 5

 8

 6

 9

 7

 10

([KLELWLRQ�5RRP����$0

 11

 12

$XGLWRULXP��3ULPDU\�:DONZD\���$0

&HQWUDO�9RLG��%HORZ�3ULPDU\�:DONZD\���$0

&HQWUDO�9RLG��)URQW����$0

&HQWUDO�9RLG��%DFN����$0

8

9

7\SLFDO�/X[�/HYHO
SUNLIGHT: 107,527 
FULL DAYLIGHT: 10,752
OVERCAST DAY: 1,075
VERY DARK DAY: 107
TWILIGHT: 10.8
FULL MOON: 0.108
QUARTER MOON: 0.0108
OVERCAST NIGHT: 0.0001
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SECTION THREE: BUILDING PERFORMANCE

To compare the render with outputs of lux level from DIVA is extremely helpful and important for improving the interior light quality and to make the lu-
PLQRVLW\�PRUH�SUHFLVH��7KLV�SDJH�LOOXVWUDWHV�WKH�SURFHVV�RI�UHƓQLQJ�P\�UHQGHUV�E\�DQDO\VLQJ�LWV�UHQGHU�RXWSXW��EULJKWQHVV��DSHUWXUH�VL]H�DQG�DUWLƓFLDO�OLJKW�
quantity and location. 
By adjusting certain features in the interior, the lighting quality will change and approach the ideal effect.

PROCESS OF REFINING RENDERS: AUDITORIUM SECONDARY WALKWAY

Overcast Sky

9:30AM

11:30AM

12:30PM

15:30PM

19:30PM

2ULJLQDO�5HQGHU,PSURYHG�5HQGHU2ULJLQDO�5HQGHU ,PSURYHG�5HQGHU

Improved Aspects

/LVW��RI�&KDQJHV

Aperture size

Too Bright

Too Dark

$GG�$UWLƓFLDO�/LJKW

-Skylight aperture dimension 

has been reduced from 

1320mm to 360mm

�$UWLƓFLDO�/('�OLJKW�VWULSV�
has been added to the wall 

and the walkway in order to 

increase the luminosity and 

guide people through the 

walkway

-The wall and interior lumi-

nosity has been improved by 

comparing the DIVA analysis 

with the render image

9AM 12PM 16PM 19PM
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8:30AM

15:00PM

19:30PM

12:00PM

18:30PM

21:00PM

$SDUW�IURP�WKH�LQWHULRU�DUWLƓFLDO�OLJKW��WKH�H[WHULRU�SUHFDVW�FRQFUHWH�SDQHOV�ZLOO�EH�LQVHUWHG�ZLWK�/('�OLJKW�VWULSV�DQG�ZLOO�EH�OLJKWHQHG�XS�DW�
19:00PM every day .
Since the cafe will be turned into kids’ playing room after 10:00AM, in the afternoon, it is necessary to lighten up LED light strips, in order to 
make the interior more playful and increase the visibility for kids.

FINAL RENDER: OVERALL & CAFE/KIDS’ PLAYING ROOM

15:00PM 19:00PM

8:30AM

19:30PM

Cafe/Kids’ Playing Room

12:00PM

21:00PM

Natural Light 6:30AM 9:30AM 12:30AM 16:30PM

ARTIFICIAL LIGHT BEING LIGHTENED UP
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ARTIFICIAL LIGHT BEING LIGHTENED UP
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$UWLƓFLDO�/LJKW�3DQHOV

21:00PM

7KH�PRYHPHQW�RI�OLJKW�SOD\V�D�FUXFLDO�SDUW�LQ�WKH�FHQWUDO�YRLG��LQŴXHQFHG�IURP�WKH�OLJKW�VWXG\�LQ�VHFWLRQ���WKH�LGHDO�EULJKWQHVV�IRU�WKH�LQWHULRU�KDV�
been adjusted, so as the sizes for apertures (skylight, facade openings and cuts).

7KLV�VHULHV�RI�OLJKW�VWXG\�RI�DUWLƓFLDO�OLJKW�DQG�QDWXUDO�OLJKW�KDV�KHOSHG�PH�WR�UHƓQH�P\�GHVLJQ�DQG�WR�JLYH�PH�D�VXIƓFLHQW�XQGHUVWDQGLQJ�RI�OLJKW�
LQ�WHUPV�RI�LWV�EULJKWQHVV�DQG�IXQFWLRQDOLW\��$OWKRXJK�VRPH�ƓJXUHV�ZHUH�QRW�DFFXUDWH�HQRXJK�GXH�WR�WKH�OLPLWDWLRQ�RI�WKH�VFDOH�RI�SK\VLFDO�PRGHO�
and the LED characteristics, the overall working method still assisted me to adjust my design. 

FINAL RENDER: CENTRAL VOID

2
2

3

4 4

3

 1  1

11:30AMNatural Light: Overcast sky
12:30PM

19:30PM19:00PM

2

2

2 2

3

3

3 3

4

4

4 4

5

1

2

3

4

5

5

6

6

6 6

7

6

6

7

8

9

9

10

7

7 7

8

8

8

10 1010

10

8

9

9

9 9

5 5

 1

 1

 1  1

1DWXUDO�/LJKW�6XQOLJKW $UWLƓFLDO�/LJKW��/LJKWHQ�XS�DW������30

N

4 Sunlight 

pattern can 

be controlled 

by these 

mechanical 

panels on the 

wall

Interior light pattern can be controlled by 

these rotating panels

Hanging LED panels

/('�ŴRRU�SDQHOV
LED Wall Strips

Rotating LED panels 1

Rotating LED panels 2

COLOURS OF THESE LED PANELS CAN CHANGE OVER-
TIME IN ORDER TO CREATE A DIFFERENT EXPERIENCE 
FOR THE PUBLIC

SECTION THREE: BUILDING PERFORMANCE

&RQFOXVLRQ�
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The building will mainly rely on natural ventilation using pressure difference, prevailing wind, different openings on the wall and ventilation chimneys, to control 
the interior temperature and thermal comfort. Since the average summer temperature in Turin is around 25°C, to control the temperature  between 20°C~22°C is 
crucial for the public.
Stack driven ventilation will be used as the dominating ventilation method, and these mechanical exterior facade can be closed off and opened up to control the 
amount of sunlight that penetrates through the building.

VENTILATION & THERMAL COMFORT

- Stack Driven Ventilation:

6WDFN�YHQWLODWLRQ�FDQ�EH�GHƓQHG�DV�WKH�XSZDUG�PRYHPHQW�RI�DLU�WKURXJK�RSHQLQJV�LQ�
a building fabric due to thermal buoyancy and/or negative pressure generated by the 

wind over the roof. This principle makes this ventilation strategy less dependent on 

RXWGRRU�ZLQG�FRQGLWLRQ�DQG�PDNHV�LW�PRUH�VLJQLƓFDQW�WR�LPSURYH�QDWXUDO
ventilation in a building with limited side openings. 

- Mechanical Ventilation:

Driven by fans or other mechanical plant.

Ventilation Strategy

Cross Ventilation by Prevailing Wind (NW)

Sunlight

Openings Location

Rainwater

Potential  Noise

Heat

��r&

��r&Restaruant

Mechanical Ventilation: Kitchen & Auditorium

Mechanical Facade

$LU�ŴRZ�UDWH�IRU�H[KLELWLRQ�URRP������
Q = Room volume x Air change rate / 3600

4 ���Pt�[�����P�[����������ŭ�����P3/s

A = Q   /   Cd   [   ( 2 / Rins)  Rins . g . (h npl – h) (Tins - Tout / Tins )  ]

A= 1.21 / 0.61 [ (2/ 1.1786) 1.1786 x 9.81 x (8.8-0) (294-291/294)]

A= 1.21 / 0.61 ( 1.6969 x 1.1786 x 9.81 x 8.8 x 0.0102)

A= 1.21 /0.61 x 1.761

A= 1.21 / 1.07424

A=  1.13 m2

$LU�ŴRZ�UDWH�IRU�UHVWDXUDQW��
Q = Room volume x Air change rate / 3600

4 ���Pt�[�����P�[����������ŭ�����P3/s

A = Q   /   Cd   [   ( 2 / Rins)  Rins . g . (h npl – h) (Tins - Tout / Tins )  ]

A= 1.59 / 0.61 [ (2/ 1.1786) 1.1786 x 9.81 x (4.75-3.25) (294-291/294)]

A= 1.21 / 0.61 ( 1.6969 x 1.1786 x 9.81 x 1.5 x 0.0102)

A= 1.21 /0.61 x 0.30

A= 1.21 / 0.183

A=  6.6 m2

Since heating generated by cooking is extremely 

high and the kitchen areas requires a large 

amount of ventilation.

Although mechanical openings on the exterior 

facade and a chimney were designed for venti-

lation, mechanical ventilation is still needed for 

absorbing smells and cooling down the interior 

temperature.

7KH�DXGLWRULXP�GRHV�QRW�KDYH�VXIƓFLHQW�DPRXQW�
of openings to generate natural ventilation, so 

a quite mechanical ventilation is needed for 

thermal comfort.

Q   =  Cd . A     [   ( 2 / rins)  rins . g . (hnpl – h ) (Tins - Tout / Tins )  ]

A   =   Q / Cd   [   ( 2 / rins)  rins . g . (h npl – h) (Tins - Tout / Tins ) ]

where;

4������� ����������$LU�ŴRZ�UDWH�WKURXJK�D�ODUJH�RSHQLQJ��P3/s)

&G������ ����������'LVFKDUJH�FRHIƓFLHQW�������IRU�ODUJH�RSHQLQJV�
A       =          Opening area (m2)

rins     =          Air density inside stack (kg/m3)

g        =          Acceleration due to gravity (9.81 m/s2)

hnpl     =          Height of neutral pressure level above datum (m)

h        =          Height of opening above datum (m)

Tout      =          Temperature of air outside stack (oK)

Tins      =          Temperature of air inside stack (oK)

This is where the outside pressure equals the internal pressure. 

$W�WKLV�OHYHO�WKHUH�ZRXOG�EH�QR�ŴRZ�RI�DLU�LQ�RU�RXW�RI�WKH�EXLOGLQJ��
This is usually high up in a building otherwise the stack effect would not work.

7KH�QHXWUDO�SUHVVXUH�OHYHO�13/��IRU�PRVW�EXLOGLQJV�LV�DERXW������PHWUHV�DERYH�WKH�OHYHO�RI�WKH�WRS�ŴRRU�FHLOLQJ��

Exhibition Room1

��r&
Kitchen

26m

21m

21m

8.8m

4.75m

7.5m

3.25m

��r&

��r&

��r&

2XWGRRU�7HPSHUDWXUH����r&

&DOFXODWLRQ��9HQWLODWLRQ�RSHQLQJ�DUHD�UHTXLUHG

Neutral Pressure Level Temperature

([KLELWLRQ�5RRP��� 5HVWDXUDQW

18oC=291oK

21oC=294oK

Assumed NPL level

Assumed NPL level

Air Pressure and Density in Turin

Air Change Rate
3m/s is picked for reducing the noise level

Different-sized openings were designed for ventilation Ventilation chimney

Formula for Stack Ventilation
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CLIENT & DELIVERY

CLIENT ORGANISATION:

PROJECT CHALLENGE & AIMS ROLE OF ARCHITECT

INVESTIGATIONS

DURATION

FUNDING

THE DESIGN TEAM & SPECIALIST CONTRACTORS

COST & BUDGET

RELATIONSHIP DIAGRAM

CLIENTS:
- Slow Food Organisation

ASSISTING ORGANISATION: 
- Citta Di Torino: the city council of Turin 

- Regione Piemonte:Piedmont Regional Authority

- Slow Food Foundation for Biodiversity

- Terra Madre Foundation

The city itself embraces this ‘slow food’ culture,  also slow food movement in Turin is sponsored by its local government and the organisers provide funding for people to 

come over.  The Slow Food Foundation for Biodiversity is created by Slow Food International and Slow Food Italy, which is the operational body for the protection of food 

biodiversity, to provide a ‘clean, fair, good’ local ingredients for the public.

7KH�VORZ�IRRG�IRXQGDWLRQ�KDV�LWV�RZQ�VWDWXWH��EXGJHW��%RDUG�RI�'LUHFWRUV��DQG�RSHUDWLRQDO�RIƓFH�DQG�WKLV�IRXQGDWLRQ�LV�QRZ�DFWLYH�LQ�RYHU�����FRXQWULHV�DQG�LQYROYHV�WKRX-

sands of small-scale producers in its projects, providing technical assistance, training, producer exchanges and communication. It also provides technical tools for various 

SURMHFWV��JXLGHOLQHV��SURGXFWLRQ�SURWRFROV��PDQXDOV��HWF����H[SORUHV�WKH�WKHPHV�UHODWHG�WR�WKHVH�SURMHFWV��VXVWDLQDEOH�DJULFXOWXUH��UDZ�PLON��VPDOO�VFDOH�ƓVKLQJ��DQLPDO�ZHO-
fare, seeds, GMOs, etc.), and communicates ideas and activities related to biodiversity through Slow Food’s training and communication activities. The foundation constant-

ly collaborate with local universities and non-government organisations, and these people often provide huge amount of support to this event.

7KH�7HUUD�0DGUH�)RXQGDWLRQ�ZDV�FUHDWHG�WR�RUJDQL]H�DQG�ƓQDQFH�WKH�LQWHUQDWLRQDO�JDWKHULQJV�DQG�UHODWHG�LQLWLDWLYHV��WR�DVVXUH�7HUUD�0DGUHōV�FRQWLQXLW\�DQG�WR�FRRUGLQDWH�DOO�
the partners who support this great adventure.

AIMS
- Provide food sovereignty and access to good, clean and fair food for all communities.

- Provide the public with a better understanding and interpretation of the ‘Slow Food 

Movement’ and to encourage them to live a better quality ‘slow life’ by interpreting with 

changing light experience and quality.

-To encourage people to do everything at the right speed , to slow down, contemplate, enjoy 

things they encounter in their lives, and respect achievements completed by other people.

CHALLENGES
- To make sure the exterior light quality by controlling the cuts  of the precast concrete 

facade is crucial, therefore action is needed in constructing the precast concrete.

-The interior light should be tested and measured on site to make sure they are at a precise 

luminosity.

Since this project will be PPP (Public–private partnership) funded, with the collaboration 

between government and private foundations and organisations, the budget will be con-

WUROOHG�E\�RSHUDWLQJ�D�GHVLJQ�FRPSHWLWLRQ�DQG�ƓQDQFLDO�ELGGLQJ�ZLOO�WDNH�SODFH�
Since the slow food movement promotes the use of local resources, a local architect will be 

selected, collaborating with the specialists in Slow Food Foundation, guiding the design 

team all the way through, advising them on local regulations and the consultation process, 

controlling the time on each stage and supervising the project.

The design team members are as follow:

-Structural engineer

-Concrete consultant

-Mechanical and electrical engineer

-Lighting consultant

-Lift shaft  company

-Local Collaborating architect

-Landscape architect

-Fire & safety consultant

-Acoustic engineer

-Archaeologist

-Access consultant

&RQVWUXFWLRQ�ZLOO�EHJLQ�RQ�6HSWHPEHU������DQG�H[SHFWLQJ�WR�EH�ƓQLVKHG�E\�WKH�VSULQJ�RI�
2024

The Slow Food national associations receive membership fees, as well as additional funds from other 

sources, such as sponsors and institutions. Slow Food Italy, the oldest national association, boasts the 

PRVW�GHYHORSHG�IRUPV�RI�IXQGUDLVLQJ��LQFOXGLQJ�WKH�IRU�SURƓW�SXEOLVKLQJ�KRXVH�6ORZ�)RRG�(GLWRUH�DQG�
Slow Food Promozione, which organizes major events such as Salone del Gusto, sells advertising space 

in its publications and sources sponsors that comply with the Slow Food philosophy. In accordance with 

the statute, Slow Food Editore and Slow Food Promozione reinvest all income into the organization.

Budget on materials will be slightly higher to cover the additional cost if mistakes happened. And the 

overall construction value of the project including external works is approximately 

And according to implementation agreement signed on 2016, the project budget is about €75million, 

including cost of material, consultation, construction, delivery etc.

CLIENT

ARCHITECT

DESIGN TEAM

-Structural engineer

-Concrete consultant

-Mechanical and electrical engineer

-Lighting consultant

CONSTRUCTION TEAM

-Examine the site surroundings and conditions

-Provide advice for clients and helping them to understand their responsibility

-Advise and consult on the construction and design of concrete with material specialists and engineers

-Provide construction drawings to the contractors and engineers

-Preparing working drawings (plans, sections, detailed drawings) to meet the building regulation 

requirements

-Provide plans and sections to the local authority for approval

-Collect the report and feedback from specialists and contractors, and understand the feasibility within 

parameters

-Understand the potential risk and preparing relative arrangement

-Measurement of the site and the site level change

-Understand the ground situation and water condition

�6XUURXQGLQJ�HQYLURQPHQW��SDWKZD\V�DQG�WUDIƓF
-Geological survey of the site
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 -Contractor

- On-site Builder

- Off-site Builder

-Lift shaft  company

-Local Collaborating architect

-Landscape architect

-Fire & safety consultant

-Acoustic engineer

-Archaeologist

-Access consultant

-Local Architects

-Winning architecture practice
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SECTION FOUR: BUILDING DELIVERY

HEALTH & SAFETY

The CDM (Construction Design and Management) Regulations came out in 2015, helped to advis-

ing on health,safety and welfare during the construction of architecture projects.

In terms of my project, the role of principle designer will be an important factor. The client will ap-

SRLQW�D�SULQFLSOH�GHVLJQHU�WKDW�KDV�VXIƓFLHQW�NQRZOHGJH��H[SHULHQFH�ZLWK�PRUH�WKDQ�RQH�FRQWUDFWRU�
to carry out the role. Since the process of design will be splitting into different packages to secure 

the quality of the design,  so the principle designer need to control over the pre-construction phase 

and will be in charge of planning , managing, monitoring and coordination health and safety.

- Identifying, eliminating or controlling foreseeable risks

- Ensuring designers carry out their duties.

- Preparing and providing relevant information to other dutyholders.

- Collapse of excavated site

- Accidents happen when using heavy machinery

- Falling

-Overload of materials

- Concrete pieces falling off - A concrete specialist should be employed to examine the condition 

and supervise the construction team

- Edges of concrete should be protected

- A concrete specialist should be employed to examine the condition 

and supervise the construction team

-Protection of edges should be designed when pouring in-situ 

concrete on site

-Protective clothing should be worn: Safety helmet, boots, eye protec-

tion, gloves etc.

-Using concrete pump instead of cranes

-Protective clothing should be worn: Safety helmet, boots, eye protec-

tion, gloves etc.

- Safety information should be given in advance

- Training should be given in advance

- Panels should be lift up individually 

- Protective clothing should be worn

- Safety belt should be used 

- Working platforms should be secured and stabilised

- Safety ladder is required

- Make sure there is a maximum lifting weight and do not exceed

- Delivery of materials to site should be planned out and make sure 

the carrying distance is appropriate

�8QVWDEOH�JURXQG�DQG�H[FDYDWHG�VLWH�VKRXOG�EH�ƓUPO\�VXSSRUWHG�E\�
boarding and steel frame

-The excavation area should be clearly marked out to prevent people 

from falling

- Damp concrete making it hard to form the shape

- Chemical burns from caustic cement

- Concrete pieces falling off

- Broken crane/other machinery

- Being Stuck by airborne moving elements

- Falling

- Trapping

- Injury/accident when lifting heavy elements

-Injury caused by falling elements

-Being hit by moving vehicles and machinery

Falling off from steps and walkways

- Handrails should be introduced 

- The surface should be applied with non-slip materials

- First aid kit should be placed at different levels in the building

Hit  by hanging panels in Central Void area

Burned by LED light when rotating dynamic panels

Kitchen equipment burnt out

CDM REGULATIONS

ROLE OF PRINCIPLE DESIGNER (PD)

RELATIONSHIP DIAGRAM

Risks in Construction

Risks in Use

RISKS

RISKS

PROCEDURE

Excavation

In-situ Concrete form-work

Pouring In-situ Concrete

Lifting Precast  Concrete

Working at Height

Moving Materials on Site

Visitors to site

PRECAUTIONS

PRECAUTIONS

Principle designer

Preconstruction Phase

&OLHQW

CONTRACTORS

DESIGNERS

CONSULTANT CONSULTANT

PRINCIPLE CONTRACTOR

- There should be a regular check on these hanging elements and make sure they 

are securely tied up with the ceiling

- First aid kit should be placed at different levels in the building

- The LED light panels should be running at its lower power and PWM will be used 

to control the brightness

- Protective gloves should be given

- Notice should be given to the public

�0DNH�VXUH�WKHUH�LV�D�VXIƓFLHQW�DPRXQW�RI�ƓUH�DODUP�DQG�H[WLQJXLVKHUV�RQ�VLWH
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GROUND FLOOR

FIRST FLOOR

SECOND FLOOR

OVERALL

BASEMENT

ROOFTOP

$UWLƓFLDO�/LJKW�3DQHOV

7\SH�RI�&RQWUDFW�

Since the size of the building is quite big and requires different consideration in terms of precast materials, lighting quality and con-

trol, site excavation etc. The design stages will be split into different phases to make sure the quality is under control

-The excavation of site,

-Construction of basement, 

-Build up insitu concrete and steel frame as the primary 

building supporting structure

-Complete basic building structure frame
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TYPE OF CONTRACT

Quality

Time

Cost

Working Process:

Warranties

Bespoke Items

Cost can be controlled through cost plus contact at later stages in this project , and most of the fund-

ing come from the government, individual member or sponsors. 

Although this project focuses more on quality instead of cost, certain level of cost control is still need-

ed to make sure the budget is under control.

Quality of the building is the most important thing, to make sure the lighting quality created by the 

H[WHULRU�SRURXV�FRQFUHWH�	�PHWDO�VNLQ�DQG�WKH�LQWHULRU�DUWLƓFLDO�OLJKW�LV�FUXFLDO��7KLV�EXLOGLQJ�DLPV�WR�
provide the public with a ‘slow changing’ light experience.

The duration is from 2018-2024, due to the emphasis on quality control, the building elements need 

to be carefully constructed on site. And some parts of the construction are allowed to take longer time.

Construction manager, different consultants, who work on the project all the way through need to 

manage the cost plus contract and allocate people in different teams.

Hire a local architect and a consultant that are familiar with local regulations and health & safety 

information to become permanent caretaker of the project, to take in charge of overall construction, 

decide how much work to be done by each team, supervise tasks and distribute evenly to each team, 

check individual working process by each team and make sure the process is undergoing on time.

Since the scale of the project is pretty big and involves different designing teams, contrac-

tors and subcontractors, there will be a large number of warranties.

There will be a lot of visitors, it is also really important to maintain the building overtime 

to control its lifespan.

Since the project is complex in terms of its scale and functionality, bespoke precast con-

crete facade needed to be cast and tested on site, different lighting panels needed to be 

designed beforehand and installed carefully on site

COST PLUS CONTRACT:
‘A cost-plus contract refers to a contract when the contractor gets paid for all construction related expenses as previously agreed’. 
,Q�VRPH�FDVHV��WKH�FRVW�SOXV�FRQWUDFW�FDQ�VHW�D�OLPLW�WKDW�ZLOO�EH�XVHG�WR�UHVWUDLQW�WKH�FRQWUDFWRU�RQ�QRW�WR�H[FHHG�WKDW�VSHFLƓHG�DPRXQW�
-Advantages: 
This type of contract covers most of risks and all expenses are likely to be paid, the contractor will not be able to reduce workmanship, 

it can focus on quality instead of cost.

CONSTRUCTION MANAGEMENT CONTRACT:
Construction management is a procurement route in which the works are constructed by a number of different trade contractors. 

These trade contractors are contracted to the client but managed by a construction manager.  The architect will act as a team leader 

that coordinates the work of other consultant members of the design team. The contractor is selected on some basis of competition. 

In terms of timing and responsibility, design is separated from construction.

PROCUREMENT FORM, EFFECT UPON DESIGN AND DESIGN INFORMATION

Ground

Basement

First Floor

Second Floor

Rooftop

PHASE I

PHASE II

PHASE III

PHASE IV

DESIGN PHASES

�&RQVWUXFW�VWUXFWXUHV�IRU�JURXQG�ŴRRU���([FHSW�&HQWUDO�9RLG�
-Construct the Auditorium (Acoustic strategy should be taken care of)

-Construct the exhibition room

-Construct the restaurant

-Construct the cooking School

-Construct the Library

CONSTRUCTION MANAGEMENT

COST PLUS CONTRACT

COST PLUS CONTRACT

COST PLUS CONTRACT

-Construct exterior precast concrete panels (Concrete Package)

-Construct Glazing details (Glazing Package)

�&RQVWUXFW�ŴRRU�SDQHOV
-Construct metal plates and panels to the exterior concrete  facade

 (Metal Package)

-Construction of Central Void

-The control of lighting quality 

-Bespoke solid hanging metal panels completed 

-Bespoke LED strips installed

This type of contract has high quality and can be 

completed quickly. Although not cost effective, it 

is suitable to deal with projects that are logistically 

complicated.

Architects will work with individual contractors, and 

the building will be divided into different packages 

based on the material.

E.g. Concrete package for precast concrete panels

QUALITY OF THE CENTRAL SPACE SHOULD BE STRICTLY CONTROLLED AND 
THE PROCESS CAN BE DONE SLOWLY IN ORDER TO MAKE SURE THE FINAL 
QUALITY

Time

&RVW

Design+Build Construction Management

Traditional

Quality
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SECTION FOUR: BUILDING DELIVERY 

WORKING STAGES

RIBA STAGE 01 02 03

PREPARATION + BRIEF

TIMELINE

Two months

Three months

Fifteen months

SEPTEMBER 2018 - OCTOBER 2018

NOVEMBER 2018 - JANUARY 2019

FEBRUARY 2019 - APRIL 2020

PROCUREMENT

AGENTS INVOLVED

CONCEPT DESIGN DEVELOPED DESIGN

PRE-PLANNING

RISKS

-Procurement strategy needs to be set 

out by the City of Turin. 

-Client need to apply for funding from 

Slow Food Foundation and Terra Madre 

Foundation.

-Relative discussions on funding should 

be arrange with these institutions and 

individual members that support slow 

food.

-Client sets out the brief and starts 

design competition

�$SSRLQWPHQWV�DQG�GLVFXVVLRQ�RQ�ƓQDO�
design winner should be arranged by the 

client and the city council

- Client (Slow Food Organisation)

- Surveyor

- The City Council of Turin 

- Piedmont Regional Authority

- Slow Food Foundation for Biodiversity

- Terra Madre Foundation

- Competing Architects

- Trustees

-Local Residents

- Client (Slow Food Organisation)

- The City Council of Turin 

- Piedmont Regional Authority

- Slow Food Foundation for Biodiversity

- Terra Madre Foundation

- M+E Engineer

- Environmental Consultant

- Structural Engineer

- Trustees

- Local Residents

- Client (Slow Food Organisation)

- The City Council of Turin 

- Piedmont Regional Authority

- Slow Food Foundation for Biodiversity

- Terra Madre Foundation

- Architect

- M+E Engineer

- Environmental Consultant

- Structural Engineer

- Concrete Specialist

- BREEAM Assessor

- Planning Consultant

- Main contractor

-Structural engineers, mechanical & 

electricity engineers, environmental 

engineers should be appointed by the 

client (Slow food organisation) and the 

city council

-Main contractor should be appointed 

by the client and city council

-Concrete contractor appointed

-Assessment of BREEAM is taken out

-Health & Safety strategies should be 

checked

-Submit planning application

PAYMENTS

KEY DOCUMENT

-Architects get paid 

- Initial Brief -Final Brief 

-Preliminary costings

-Construction Strategy

- Planning submission

- M +E information

- Architects, Structural Engineer, Environ-

mental Consultant, M+E Engineer, and 

Planning Consultant get paid

- Architects, Structural Engineer, Environ-

mental Consultant, M+E Engineer, and 

Planning Consultant get paid

-Project brief and design strategy should 

EH�ƓQDOLVHG
-Meetings with the city council and local 

residents should be arranged

N/A -Planning Application should be 

submitted

�,QVXIƓFLHQW�IXQGV�IRU�WKH�SURMHFW
-Unexpected site conditions that post-

pone the project

- Rejection from the environmental 

agency

- Rejection from local residents 

and trustees

SCHEDULE & TASKS

- Implementation Agreement signed off

By the City Council

-Site surroundings and condition 

examined

-Masterplan and design strategy provid-

HG�E\�ƓQDO�DUFKLWHFWV

-Environment, sustainability and accessi-

ELOLW\�VKRXOG�EH�GLVFXVVHG�DQG�ƓQDOLVHG
-Treatments and strategy on site evacua-

tion should be discussed

-Site excavation starts

- Developed deign drawings prepared

- Discussion with structural engineer, 

M+E engineer take place

- Regular meetings with lighting con-

sultants and concrete specialists should 

be arranged

��5HQGHUV�DQG�PRGHOV�VKRXOG�EH�UHƓQHG�
and used as a key reference
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MAY 2020 - MAY 2021

JUNE 2021 - DECEMBER 2023

Some parts of the building will take 
longer to construct (Central Void)in order 
to guarantee the quality

SPRING  2024

2024-2124

/,)(63$1ŭ����<($56

- Client (Slow Food Organisation)

- Architect

- Landscape Architect

- M+E Engineer

- Environmental Consultant

- Structural Engineer

- Concrete Specialist

- Lighting Specialist

- Planning Consultant

- Main contractor

- Subcontractors

- Lift shaft company

- Client (Slow Food Organisation)

- Architect

- Landscape Architect

- M+E Engineer

- Environmental Consultant

- Structural Engineer

- Concrete Specialist

- Lighting Specialist

- Planning Consultant

- Main contractor

- Subcontractors

- Site Manager

- Lift shaft company

- Client (Slow Food Organisation)

- Architect

- Main contractor

- Site Manager

- Client (Slow Food Organisation)

- Architect

- Main contractor

- Site Manager

- Local Residents

- Concrete Consultant

- Light Consultant

- Build up 1:1 mock-ups of precast 

concrete on site and to test its con-

struction details

- Testing light quality together with 

mock-ups

-Final concrete contractor,lighting con-

sultant, subcontractors and landscape 

architects should be appointed

-All the contracts signed off

-Building BREEAM assessment 

should be completed

-Service contractors and lighting 

maintenance on site

-M+E design package:

'HWDLOHG�VSHFLƓFDWLRQV�IRU�FRQFUHWH�ƓQ-

ishes, auditorium acoustics, and glazing 

details

��'HWDLOHG�VSHFLƓFDWLRQ�RI�EHVSRNH�OLIW�
shaft 

-Technical drawings and check the accura-

F\�DQG�ƓQDO�HIIHFW
-Technical drawings and check the 

DFFXUDF\�DQG�ƓQDO�HIIHFW

-Structural Engineer, Environmental 

Consultant, M+E Engineer, Main 

Contractor, Lighting Specialists,and 

Concrete specialist advisors get paid

-Structural Engineer, Environmental 

Consultant, M+E Engineer, Main 

Contractor, Lighting Specialists,Con-

crete specialist advisors, and lift shaft 

company get paid

-Architects,main contractor get paid 

-Structural Engineer paid hourly rate for 

visits to site

-Subcontractors paid on delivery

-Architects and main contractor get 

paid

-Planning permission granted

-Technical drawings and informa-

tion prepared

-Construction sequence and details 

prepared and discussed

-Bespoke precast concrete lift shaft 

dimension should be discussed 

with lift shaft company

- Unexpected error when constructing 

precast concrete

-Cost might rise due to unexpected 

deviation during constructing precast 

panels

-The inaccuracy of light quality

-Later delivery of materials

-Additional payment might needed for 

architects

-Additional payment might needed 

for light consultants and concrete 

consultants
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04 05 06 07

TECHNICAL DESIGN CONSTRUCTION HANDOVER + CLOSE OUT IN USE + FUTURE

Twelve months

Thirty months

N/A N/A

-Discussion with construction con-

tractors to make sure the quality and 

process

-Detailed drawings and models dis-

cussed with structural engineers, light 

consultants, material specialists

-Construction starts, the foundation 

will be built up, and basement exca-

vation starts

-Materials will be delivered to site, 

precast concrete will be constructed 

on site

-Construction completed

-Acoustic performance of the auditorium 

will be tested

-Light quality and change will be tested 

by specialists

N/A

N/A

Note:
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Since there will be different cuts on the exterior precast concrete wall that captures light from different angle. In order to get a 

precise dimension of precast concrete panels and to make sure the sunlight angle creates the ideal shadow at different time, 

pre-test of light simulation needs to be made on site. Architects need to use the 3D model and simulated renders a tool, 

picking out key views and discussing with concrete consultants and manufacturing company.

During construction process of precast concrete facade, the output should be updated and scanned using point cloud and 

architects need to compare the output with simulated renders, overlay the digital model on top and to get the ideal result.

Light level needs to be regularly measured on site during construction to make sure the interior achieves the ideal light qual-

ity. And the LED lighting should be tested in order to make sure it is neither too bright nor too dark for people, PWM should 

be used to control the brightness of LED lighting so that the brightness can be adjusted overtime.

Due to the short lifespan of LED lights, maintenance is also needed in order to replace broken lights and to provide people 

with the best experience.

QUALITY CONTROL

Lift shaft

Tolerance of Concrete

Notice:

Inclination

VERTICALITY BY STOREY OF THE STRUCTURE: Inclination of a column or wall at any level in a 
single- or multi-storey building

The lift shaft dimensions will be fully considered.

This system provides an easier solution whereby concrete sections are stacked one on top of the other, reducing on-site time and 

costs.

-ADVANTAGES:
-Time saving since it is quick and easy to install

-Flexible, bespoke modular design up to 6 storeys high

-Off-site construction can minimises disruption on-site, reducing noise level for the surrounded areas

-Minimising on-site labour and costs

-Minimising on-site health and safety risks

�&DVW�LQ�ƓWWLQJV�SURYLGHG�IRU�OLIW�LQVWDOODWLRQ
�7HVWLQJ�DQG�ƓWWLQJ�FDQ�EH�PDGH�EHIRUHKDQG�WR�FRQWURO�WKH�ƓQDO�RXWSXW�
�0LQLPXP�RQH�KRXU�ƓUH�UHVLVWDQFH
-Temporary works or propping is minimised or eliminated

Tolerance of concrete should be taken care of in this project, architects and concrete specialists should make sure these individual precast pieces and products meet 

WKH�UHTXLUHPHQW�RI�WKH�WROHUDQFHV�VSHFLƓHG�IRU�WKH�VWUXFWXUH

In some parts of the building, some elements are assembled off-site to form a sub-assembly for the structure, the individual elements need to be constructed to a 

smaller tolerance so as to let the sub-assembly pieces meet the tolerance of the basic structure.

$FFRUGLQJ�WR�WKH�8.�1DWLRQDO�$QQH[�WR�%6�(1�����Ŋ�Ŋ���FRQFUHWH�WROHUDQFH�LV����PP�E\�GHIDXOW�LQ�WKH�8.��D�UHGXFHG�WROHUDQFH�FRXOG�EH�VSHFLƓHG��SDUWLFXODUO\�IRU�
precast work.

Concrete elements produced for the project shall comply with the tolerances for: 

Sections of elements; Position of reinforcement within elements; Surface straightness; and Holes and Fixings

The tolerance of lift shaft should be precisely discussed between architects, contractors and lift suppliers, bespoke dimension of 

the lift shaft should be planned out carefully and hand over to the lift supplier.

$FFRUGLQJ�WR�16&6��1DWLRQDO�6WUXFWXUDO�&RQFUHWH�6SHFLƓFDWLRQ���WKH�OLIW�VKDIW�LQFOLQDWLRQ�WROHUDQFH�LV�FRQVLGHUHG�WR�EH�FRYHUHG�E\�
2UGHU���WROHUDQFH��&O��������LQ�16&6�6WDQGDUG�6SHFLƓFDWLRQ��QRW�H[FHHGLQJ����PP��*LYHQ�LQ�%6��������������OLIW�VKDIWV�UHTXLUH�
a minimum plumb dimension and a positive only tolerance, therefore the tolerance can only be ±25 mm

SECTION FOUR: BUILDING DELIVERY

Quality Control: Concrete & Natural Light

Notice:

OFFSET BETWEEN FLOORS: 'HYLDWLRQ�EHWZHHQ�FHQWUHOLQHV�DW�ŶRRU�OHYHO

To control the precision of dimensions when constructing the building form work is quite important, however, in the case of devia-

tion, it is acceptable if  there is minor mistake and does not effect the overall design and construction of the building.

4XDOLW\�&RQWURO��$UWLƓFLDO�/LJKW

Point Cloud 3D Scanning of the Building Output

Apertures on the exterior concrete facade that allow 

light to penetrate through
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Appendix: GA Drawing Summary

GROUND FLOOR PLAN 1:250
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FIRST FLOOR PLAN 1:250
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SECOND FLOOR PLAN 1:250
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