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01 // Building Form, Systems, planning and context Brief // 1.01

TURIN 2030, PIEDMONT, ITALY

Wild West Frontier

 Historically, the art world has al-
ways been plagued by the element of dis-
honesty. The possession of  an artwork is 
always in a perpetual questioning of in-
genuity. Along with the temporal aspect 
of one’s life shows that the ownership 
changes hands constantly. Whether the 
work is passed down through inheritance 
or different individual, the appraisal pro-
cess is always required for the assurance 
of ingenuity. 

 The existence of globalism has 
helped the scene to expand into inter-
national playground in the past decade.   
Wider pool of talented counterfeiters al-
lows the quality of unauthorised copies 
to be more genuine. Though with the so-
phistication of modern day forensic in-
vestigation, the historical arts are saved 
through carbon dating techniques. How-
ever, contemporary art are compromised 
due to a narrow time-scale window of 
production. The intangible medium of 
digital art is also being put into question 
as well because of the ease on replication 
tool would put its ingenuity at risk.

 With the counterfeiting scene 
evolving, so does the appraisal commu-
nity. 

 Deux Ex Machina

 The invention of the new tech-
nological model is made to keep the 
basic human ingenuity in chains on the 
world wide web. 

 Blockchain is a digitised, decen-
tralised, public ledger of all cryptocur-
rency transactions. Constantly growing 
as ‘complete’ blocks (the most recent 
transactions) are recorded and added to 
it in chronological order, it allows mar-
ket participants to keep track of digital 
currency transactions without central 
record-keeping.. The sophistication in 
encryption tech renders the possibility of 
hacking nearly null. It is hailed by indus-
try leaders as an intangible concept that 
could potentially used to unified corpo-
rations and individuals’ trusts across the 
world. This application would allow the 
user to eliminate the middle and trade di-
rectly with their counterparts. Though it 
is still in infantile stage, it is projected 
to change the global industry landscape 
over the next decade. 

 It is deemed as an ultimate goal 
for many entities to harness the technol-
ogy, thus becoming the next industry pi-
oneer and to establish a new monopoly 
in their own playground.

Genesis Authentication

 This opportunity highlights the 
importance of legitimising newly created 
artwork of various medium. It imposes a 
unique ledger that would be impossible 
to copy as the evidence is distributed 
among the participant across the world 
allowing the community to ratify the art-
ist’s work publicly. 

 Newly made Italian artwork is 
brought into the appraisal centre for in-
spection. This allow the piece to be view 
in person (rather from photographs), 
checking the quality and other condition 
for important details. The availability of 
modern day forensic machines enhances 
the integrity of the process. 

 Whether the medium could be 
reproduced by the artist into many prints, 
the technology would still treat each 
items as an individual objects and unique 
encrypted codes will distribute. A digital 
and physical legal document will then be 
issued for the sole purpose of ownership. 
These document is summarised in a form 
of a digital token, which is made degra-
dable during a transaction of artwork 
ownership. The entire history of transac-
tion and ownerships of a single artwork 
is permanently stored in the ledger.

Commentary

 The briefs ambition is a challeng-
ing composite of: the upcoming state of 
technology, affecting the user’s well-being, 
and speculatively shifting the global market 
economic behaviour; Turin’s state of affair 
as well as its population; the solution to 
bind the former together under one build-
ing project using experiments and results 
through Term 1 research project (Tree of 
Turin). These elements are further clarified 
as:

 The proposed building will be a 
near-future art auction and appraisal cen-
tre (2030) with the interplay between grow-
ing art scene and the complicated emerging 
block-chain tech. The ongoing interpreta-
tion of the historical Tree of Turin is re-
lated as a solution to aid its user as well 
as materialising the intangible technology 
concept through tactile material. Imagine 
a local Torinese artist able to sell his ver-
ified artwork to a Vietnamese art collector 
across the world. The city dream’s of being 
an international player starts with a build-
ing icon. The future is now.

Turin, Italy

Christie’s Auction Event Blockchain Gathering Event
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1.02 \\ Choosing Site

 The Tree of Turin, an initial re-
search project aimed to explore the re-
lationship between the geographical 
events occurring within the city since 
the creation in the 18th century towards 
the futuristic city planning of 2050. With 
time acting as a indicator for the height 
axis allowing the same events, that hap-
pens in different locations, connect to-
gether and form organic forms. Varying 
scales of organisms contributes to the 
overall shape. The content ranges from 
individual human activity scales of twit-
ter towards a district wide city planning 
and activities. A strategic location for the 
building project is picked through  the 
analysis of the Tree of Turin. The project 
will be built on a vacant land near the 
busiest central area. This arrives from 
the vibrant activities as shown on the 
above.

Commentary

 Conceived through different com-
bination of organic forms, various testing 
were done to grasp the idea of  understand-
ing the composite of data through different 
forensic attempts. 

1800s

2017

Trip Advisor

Analysis

Twitter
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01 // Building Form, Systems, planning and context Site Analysis // 1.03

-12.0 meterMetro Line 1Porta Susa Line

Context Icons

Grattacielo Intesa Sanpaolo /1
Porta Susa /2

Città Metropolitana di Torino /3

Commentary

Icon

 Corse Marche is one of Turin’s 
strategic focus in urban planning of triple 
central axis. With Porta Susa being the 
main connection with major Italian cities 
as well as Eurostar to Paris and Switzer-
land. The project would greet the visitors 
upon arrival. Additionally, there is a sense 
of competition among visible icons within 
the context such as the new Renzo Piano 
designed office block and the newly built 
train station as well. The site is also in close 
proximity with civic buildings, attracting 
attention from the local government.

Underground

 Buried below the site are the Porta 
Susa train line along with Turin’s first met-
ro line no.1 (built in 2006). The metro line  
and its direction are mapped through goog-
le map along with the section dimension re-
trieved from online publication of Porta Su-
sa’s technical drawings. The design needs 
to take into consideration of  the 12 meter 
deep metro line along with foundation slab 
height.

Corso Marche’s planning + construction

1

2

3

Metro Line 1Porta Susa Line
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1.04 \\ View Analysis

Commentary

Strategic view points

 Through observation, the site 
found itself occupying the entire city 
planned block. It is surrounded by city 
planned trees and exposure from all four 
side. Splitted by the highway, the context is 
divided between residential blocks and cor-
porate with civic buildings. With the com-
munity essence situating on the east side, in 
theory, the building should open itself and 
tap into the buzzing life of the residential 
side. Building the 3D context model allows 
view point analysis where Google Earth 
street view could not see.

View point 1

  View from the highway, one of 4 
lanes of traffic due subsequence of  heavy 
traffic along with visual interference of 
small trees and large light poles and elec-
trical pylons

View point 2

  View from the residential block 
with close proximity of the context and the 
community. Thanks to the orientation of the 
site, this view enjoys the frequent Turin sun-
set. 

View point 3

  Entrance and exit from Porta Susa 
, caused by the sunken design of the train 
station. In the original masaterplan design, 
this planned for the site as an attraction for 
real estate developer.

Corso Inghilterra 

(Inghilterra Highway) /1

All possible generated viewpoint path from Grasshopper IsoVist

Corso Bolzano 

(Bolzano Highway) /2

Porta Susa 

Underground Entrance-Exit /3

1

23
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Macro Climate Environmental Analysis // 1.0501 // Building Form, Systems, planning and context

Commentary

Uninterrupted Sunlight

 The graphs were retrieved off 
from Meteoblue displaying Turin’s annu-
al weather performance. According to the 
composite sun exposure graph on the left, 
there are days that have 20% less cloud 
yet, still perceived as sunny. Additionally, 
the sunny charts constitute almost 50% of 
the entire graph. In comparison to London 
chart as a relevant local experience for ref-
erence, sunny exposure is plays a minimal 
part.

Environmental + Human Comfortability 

 The season of late spring and au-
tumn seems to be a suitable time for human 
comfortable temperature (15oC). Other-
wise, the rest of the year is divided between 
a fair winter weather in comparison to its 
sharp contrast of high heat summer tem-
perature. While for London, it’s late spring 
to summer then too early autumn are evenly 
spread out. This discovery is important and 
will be discussed in the programme section.

Precipitation: Environment + Vegetation

 Similarity between London and 
Turin’s precipitation diagram is close  to 
being significant. However, in contrast to 
London weather, which is exposed to colder 
climate weather, Turin’s on the other hand 
is susceptible to intense heat. The lack of 
precipitation (especially early Q2) fails 
to compensate the environmental cooling. 
Vegetation type and design will have to ad-
just to the dry climate of Turin.

Interior Benchmark

 Special consideration is needed 
for maintenance of indoor humidity, tem-
perature and air pollution not only for hu-
man but also for conversational sake of art-
work. It is important to maintain constant 
temperature as Turin’s temperature fluctu-
ation are not considered constant. Strategy 
such as full air conditioning is required to 
cope with the city’s climate.

Turin’s cloudy, sunny, and precipitation days 

London Chart

London Chart

London Chart

Maximum temperatures

Precipitation amounts

Human comfort + Art work Psychometric chart
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1.06 \\ Micro Climate Environmental Analysis

Wind

 As simulated by Autodesk Flow, 
the neighbouring sky scraper blocked most 
of the wind path as shown in the diagram. 
The simulated maximum wind pressure pro-
duced a result of ~10 Pascal (the feeling of 
light wind breeze touching the skin). As the 
site lays in the middle of 8 traffic lanes, it is 
important as a strategy to cover it’s bound-
ary with vegetation to prevent polluted air 
from penetrating the site. Other strategy is 
lucrative such a submerging the main out-
door activity below ground level to prevent 
noise and air pollution from heavy traffic.

Earth

 According to Italian Regional En-
vironmental Protection Agency (ARPAM), 
the site’s soil is defined as red-orange pale-
osols and part of fluvioglacial deposits. 
This rock is listed as high bearing capac-
ity,. For reference, Porta Susa’s load bear-
ing foundation is approx 1meter deep while 
it’s rail way train tracks are  4meter deep. 
As shown below.

Commentary

Context Analysis
Wind, Fire, and Earth

Fire

 Judging from the sun-path dia-
gram as well as the shadow simulation, the 
site posed a risk of uninterrupted sunlight 
exposure along with high temperature dur-
ing the summer. Even worse, with low pre-
cipitation rate defines the site as uninhab-
itable.  Strategically, this condition works 
well for solar panels. The converted energy 
could be used to power the building.

Rhinoceros 5.0 Shadow Simulation

Summer + Winter Morning

Red-orange paleosol rocks

Autodesk Flow Wind Simulation

Summer Sun Path

Traffic Vector 

Pathway

Winter Sun Path

>0 mph
>3 mph

>7 mph
>12 mph

>17 mph

Wind Speed
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Scraping + Quantifying // 1.0701 // Building Form, Systems, planning and context

Commentary

Art and Data.

 One could say that art is an ab-
stract range of human activities, expressing 
the artist’s imagination and technical skills. 
The medium would be appreciated for its 
beauty and the emotional power that affects 
the participant. Interestingly, for the ease 
of information consumerism, the detail is 
always submitted through standardised 
data such as: Artist name; Date of birth; 
Artwork name; Medium; Dimension; and 
Execution dates etc. Doing so paved ways 
for the quantification of the unquantifiable 
human expression. There are existing art 
auction house fantasies, which the player 
would use art data to predict and secure the 
bidding. 

Catalogue Raisonné (katalɔɡ rɛzɔne)
noun
-
“a descriptive catalogue, esp one covering 
works of art in an exhibition or collection.”

 The next step was to focus on 
the art specialty of Turin. The search has 
led to the pioneer of Art Povera, Giovan-
ni Anselmo, which was made popular as a 
movement for two decades. The intention 
for scraping is  part of an experiment to 
quantify a person’s lifelong work and to 
harness the available data as an intangible 
form of material to build the architecture. 
This summarised into a small catalogue 
raisonne ,for the living artist , in the form an 
excel spreadsheet. On a personal thought, 
the morbidity of quantifying and predicting 
a human being’s life performance is often 
seen as dystopian. On the contrary, it was...

Arcangelo Sassolino, I.U.B.P, 

85 x 85 x 76 cm

Margherita Morgantin, 2-499989, 

 49 drawings: 49 x 49 cm each

Francesco Clemente, Sixteen Amulets for the Road (XII),

49.9 x 56.9 cm 

Loris Cecchini + Chaumet, Resonances,

variable dimensions with the space

Sabrina Mezzaqui, ciò che la primavera fa con i ciliegi,

168 x 226 x 15 cm

Michelangelo Pistoletto, Venus of the Rags,

212 x 230 x 110 cm

Mimmo Paladino, Menacing Caves,

40 x 24.2 cm

Willy Verginer, Tra Idillico E Realta,

165 x 118 x 60 cm

30 m

Simulation of artwork from Italy’s popular artists. 

The dimension is retrieved through available online information. 

An attempt to scrape the artist’s published life long artworks. Then Now

Studio per la mia ombra verso l’infinito dalla cima 

dello Stromboli durante l’alba del 16 agosto, 1965

26 x 22 cm

Untitled (Sculpture That Eats), 1968

 30 cm x 30 cm x 75 cm 

Trecento Millioni di anni, 1969

30 x 56 x 25cm

Direzione , 1968

70 x 102 x 17.5cm

Torsione , 1968

229.8 x 186 x 29.8 cm

Specchio, 1969

15.1 x 40 x 20.2 cm

Trespolo, 1969

10.1 x 40 x 29.8 cm

Untitled , 1969

21 x 130.8 x 210.2 cm
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1.08 \\ Spatialising  a Raisonné

Grigi che si alleggeriscono verso oltremare, 1982

188 x 726 x 33 cm

Senza titolo, 1984

226 x 145 x 70cm

Specchio, 1969

180 x 25.1 cm

Invisibile , 1971

signed photo

Invisibile (Invisible), 1970-1973

6.5 x 17 x 12cm

Commentary

...Within the artist’s freedom to publish 
his work for the world to observe and an-
ticipate. Various auction sites, which the 
scrapped information originated from , 
show his intention of selling his work. We 
must come to an understanding on the ac-
ceptance of big data, though seen as dysto-
pian, increases the sophistication of an art 
market. 

Catalouge Raisonne of Giovanni

1960-1972 1973-1984 1985-1996 1996-2008 2008-2020

Q
ua

nt
ity

Time

Giovanni’s life time performance

Spatialising Art Data, Ledger of an Artist
  
 The raisonne’s is labelled as: 
Artwork, Year, Height, Length, Width, and 
Material. Quantitative data , such as the 
measurement of the artwork dimension, 
is translatable into vectors. The bar chart 
showing the artist’s performance within his 
career. Additionally, word data in descrip-
tions could also be translatable through the 
its repetitiveness, which is converted into 
a size magnitude (as seen on the left). The 
process generated a word cloud informing 
the viewer of the artist favourite use of me-
dium in his career.

 The form (done by grasshopper) 
becomes more complex when there’s a big-
ger composite of data (height + width + 
length + year) being fed into the generat-
ing logic. It became a more abstract piece 
(left). This is categorised as a qualitative 
representation. We can now grasp the art-
ist’s reasons, opinions, and motivations. 
For example, his experimental and versa-
tile period of 66’-71 ‘in compared to his 
large scale art focus in 78’-84’.
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Italian Art Analysis (Artissima) // 1.0901 // Building Form, Systems, planning and context
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Commentary

Artissimo, Big(er) Art Data.
Art ledger of a nation. 

 Data were retrieved off an annu-
al art gallery show. Artissimo is an annual 
event, hosting art galleries all across Italy. 
This gathering allows all the art data from 
separate gallery entity to be united under a 
single platform which ease the process of 
data scraping. 

 A data of 1,440 art entries were 
scraped from the event’s website. By doing 
so, the large sample size of the is represent-
ing a nation’s art status becomes closer to 
the prediction of its country art movement. 
On the left are a series of observation 
pulled from the data entries.

 There are permanent elements ex-
isting within a everly shifting paradigm of 
the art world. The ‘bread and butter’ ma-
terial such as acrylic on paper or canvas, 
and art work name being labelled as un-
titled. A new exercise is done to test what 
would be drawn from the art work itinerary 
using only art information. The entries are 
simulated with the aid of grasshopper.

Raw material of data.Art gallery gathering

Overview of the exhibition.

Grid arrangement of the itinerary

Gallery
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1.10 \\ Italian Art Analysis (Sotheby)

Industrial 

Revolution

Oil 

Crisis

Winter

Olympic

Recession

1950 1960 1970 1980 1990 2000 2010 2020

Deficit 

Artwork

Sold

Artwork

Deficit

Collector

Commentary

Sotheby

 

 Sotheby publish their sales itiner-
ary catalogue. In contrast to Artissima, the 
milan auction house focuses on the intrinsic 
value of the artist’s career. This is done as 
a ‘hype’ device, masked behind the element 
of educational info. Entries such as the sold 
price of the artist artwork is shown on the 
database along wit h the predicted low and 
high estimate of the  purchased items.

 The composite chart of the two 
buying and selling forces within the coun-
try dated back to the post industrial revo-
lution.  Here we can see that the art world 
has flourished over the bull economy over 2 
decades (green labelled) until event such as 
oil crisis leaves a deficit  in collectors for 
the growing art world. Moreover, the num-
ber of local art buyers have left the market 
struggling to find the counter balance force 
while the production of artwork continues 
to grow.

 An exercise is done to simulate 
the atmosphere of a certain auction event. 
Once again, it is a practice form of convert-
ing quantitative data into the qualitative. 
the longest spike signifies the high artwork 
estimation of 2 million Euros hovering in 
the middle of stage. It can also be seen as 
an interaction with the hype artwork with 
the audience.

Art collector gathering Composite Graph

Q
ua

nt
ity

Overview of the auction.

Auction Room

€10,000,000 €20,000,000

The Dead’s Art

The Living’s Art

€30,000,000 €40,000,000 €50,000,000
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Data Metric Handbook // 1.1101 // Building Form, Systems, planning and context

ARTISSIMA

AVG Sculpture VOLUME

AVG Painting  AREA

MAX Sculpture DIM

MAX Painting DIM (LANDSCAPE)

MAX Painting DIM (PORTRAIT)

AVG Sculpture DIM

AVG Painting DIM

MIN Sculpture DIM

MIN Painting DIM (LANDSCAPE)

MIN Painting DIM (PORTRAIT)

65,395,800,000 (65.4m3) 

20,810,159 (20m2)  

H1,800  L7,730 W4,700

H800  L8,410 

H3,300  L2,100 

H1,001  L838 W396

H712  L723 

H670  L1,450 W2

H89  L120 

H30  L20 

SOTHEBY

AVG Sculpture VOLUME

AVG Painting  AREA

MAX Sculpture DIM

MAX Painting DIM (LANDSCAPE)

MAX Painting DIM (PORTRAIT)

AVG Sculpture DIM

AVG Painting DIM

MIN Sculpture DIM

MIN Painting DIM (LANDSCAPE)

MIN Painting DIM (PORTRAIT)

1,347,766,500 (1.3m3) 

6,089,850 (6.1m2)

H2,000 L980 W580

H1,735 L3,510 

H3,110 L1,005 

H627 L504 W146

H729  L727 

H300  L440 W15

H40  L210 

H65  L53 

Auction Participant No.

AVG Lots /  Season

AVG Time

AVG Sales Price per Auction

AVG Price per Lot

1,000 

239 

7:00 PM 

 € 6,876,207.74  

 € 27,838.90  

Commentary

 The conventional data metric 
handbook, written for uses of standardising 
comfortable design. As society paradigm 
shifts, so does the universal recommended 
system. 

 It is required for the design theory 
of this project to produce its own data met-
ric handbook, freshly cultivated from the 
fabric of auction house data. The formulae 
,used to standardise, is also applied with 
the gathered data.

 The average artwork dimension 
is laid out along with this domain of max-
imum/ minimum. Additional work is also 
done to track down the programme of an 
auction house as the nature of the organisa-
tion is not certainly a popular one (enough 
to be listed out in the metric handbook). 

 A test is done to visualise the scale 
of the standardised artwork against the av-
erage human crowd. 

 On the left is another simulation 
to test out the perfect dimension interplay 
between the occupant of the building and 
recommended amount of artwork.

13



1.12 \\ Data Metric Handbook

4m x 4m Grid
3376 m2

0.30 people/m2

3m x 3m Grid
1899 m2

0.52 people/m2

2m x 2m Grid
844 m2

1.18 people/m2

Site boundary

Overspill

Fit

Too small

256 Artwork display
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Programme // 1.1301 // Building Form, Systems, planning and context

Appraisal Centre
-
01. Aquisition, Collection, and Storage
02. Laboratory 
(Radiology, Infrared, Carbon14)
03. Conservation
04. Closed Storage
05. Administration Department
(Library + Research, Design Production, 
Public Relation)
06. Server Room
07. Security Lobby
08. Mechanical
09. W.C + Disable W.C

Auction Hall
-
10. Lobby
11. Artwork Exhibition Hall
12. Auction Hall
13. Cloak Room
14. W.C + Disable W.C

Garden Pavilion
-
15. Commercial Activities
16. Kitchen
17. W.C + Disable W.C
18. Mechanical
19. Garden / Public Archival

A. Employees + Artwork Entrance
B. Main Auction Hall Entrance
C. Porta Susa - Garden Entrance

Commentary

 The evolving technological land-
scape has been setting new standard for 
traditional programme of the auction 
house, which exists as early as 500 B.C, 
to adapt. A conventional auction house 
would cater towards various itinerary sales 
though, this project focuses on solely the 
sales of contemporary art. The world’s du-
opoly auction houses, Christies + Sotheby, 
are still implementing traditional structure. 
Along with the attachment of sophisticat-
ed technology challenges the new breed of 
programme and the designer role to ensure 
the experiment a smooth process. 

 The act of auctioneering is ob-
served as a live performance by the auc-
tioneers along with the interaction of the 
participating crowd. The preparation of the 
final act is done through methods of cura-
tion, acquisition, and appraisal. Moreover, 
the act of digitisation and the display of 
public ledgers are now applied as part of 
the new addition to programme. 

 Previous sample analysis of con-
temporary arts  have shown that the scale 
of artwork has also been changing, pushing 
the limit of storage size.

Legend

Artwork movement path

Expansion line

Public Space

Private Space

Blockchain

Italian
Contemporary Art 

Auction House

Public / Private
Auction

Curation

Private
Digitisation

Public 
Archival

Acquisition Appraisal Catering

Pre-sale
Exhibition

Private

01 02

07

08

09

10

1211

16
15

17

18

19

14

13

05

06

03 04

Public

A B

C
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1.14 \\ Circulation + Access

Auction Mode

Customers arrive at the front entrance 
of the auction hall, through the grandi-
ose ramp (1:12 ratio with 2 meter break 
every 10 meter rises). They can take the 
elevator down to the cloak room or to 
use the wash room.

Visitor enters the side entrance. 
Through the sliding glass corridor , 

they found themselves in the lobby. The 
sliding glass door divides the spaces 

into different section for art categories.

Appraisal Centre

Vertical Circulation
Elevator + Staircase

Auction Hall

Event Mode

16
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Structural Strategy // 1.1501 // Building Form, Systems, planning and context

Commentary

 The load bearing capabilities of 
the grid-shell are dependant on its support-
ing connection points. The steel structure 
of the building shell transfer its load onto 
the main column as well as the concrete 
core. The aim is to distribute the exertion 
and create a state of equilibrium with the 
system.

 The structure grid shell was cho-
sen due to its structural properties when 
used on curve form. Dividing the maximum 
width of the auction hall gives out a di-
mension of 8.4meter along with its divided 
length of 10meter. Along with distribution 
of 2nd sub structure this gives us a small 
grid of 2m by 2.5m. This is then used to pro-
ject as a frame onto the existing sculpted 
form to create the modelled grid shell. 

 The structural load is transferred 
along the main frame space truss and onto 
the column. The edges of the grid shell is 
also transferred onto the building slab 
which is also transferred back into the col-
umn again. 

 With the exception of the build-
ing’s north point, the structure load is 
transferred through the concrete core.

 

Load Path

Load Transfer and Support

Structure grid and space truss load transfer Column and space truss load transfer

Design grid and application

Concrete core and building frame load transfer
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1.16 \\ Environmental Strategy

Commentary
 
 As mentioned in the previous mac-
ro analyses, the site is situated on an in-
dependent land surrounded by 8 lanes of 
traffic. 

 In order to mitigate out door air 
and acoustic pollution, as well as harsh 
direct sunlight, the project has adopted a 
double skin to main the indoor confort at a 
constant state. 

 The outer skin is made out of Tef-
lon that has an excellent use for solar gain 
manipulation. It could also be modified to 
direct rain water into gutters for recycling 
purpose. As for acoustic, the material is 
excellent at reflecting road noises, which 
leaves some that would penetrate behind it. 

 The main facade is a glass wall. 
Supported by the structure grid, the double 
glazed windows act as a 2nd source of en-
velope to stop the residue acoustic from the 
traffic lane. Additionally it is used to keep 
in door air flow away from outdoor. 

 The trench air unit is distributed 
among the main hall area to deploy cool air 
for the indoor environment. Special trench 
unit located on the edges are also used 
to eliminate water vapour forming on the 
glass wall.

Concrete core and building frame load transfer

Mechanical Rooftop Window

Afternoon SunMorning Sun

Trench air unit

Perforated wall

Indoor air collection

Prevalence wind direction



M+E, Sanitary System // 1.1701 // Building Form, Systems, planning and context

Sanitation

Auction Hall.

 The capacity for this auction hall 
is 1,000 participants (excluding employ-
ees). Similar programme metric guidance 
of theatre is being used for the auction hall. 
With an even split of 50/50 between the 
genders, male toilet gets 10 U (urinals) and 
2 (washing closet) w.c by standard, and fe-
male’s has 20 w.c with an additional of 1 
disable W.C.

Appraisal Centre.

 This is seen as a private pro-
gramme. There is an estimation of 33 core 
employees of various roles with 60/40 split 
for gender allocation (4 gendered neutral 
W.C + 1 Disable W.C). Mechanical room 
lies between two main cluster to provide 
MEP.

Garden Pavilion.

 5 gendered neutral W.C with 1 dis-
able W.C. A small mech room is provided.
 
 

Commentary

 All supporting systems are located 
within the structure’s plinth. It is also stra-
tegic placement to be situated at the centre 
of the site as the plinth will evenly distrib-
ute service. 

 HVAC Units are placed under-
neath the perforated rooftop of the plinth to 
ensure best airflow , cooling and recycling 
efficiency. 

 Rain water is collected and is used 
as flushable liquid for toilets.

HVAC Unit

Mechanical Plant Unit

Electrical Plant Unit

Electricity Line

Water Collection

Air vent

Basement Plan
Sanitary Units
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1.18 \\ Fire Strategy

Commentary

 The majority of the site focuses 
around the main exhibition hall. Possible 
fire strategy is laid out with minor inclusion 
of the appraisal centre along with the gar-
den pavilion. 

 As mentioned by BS 55880-5: 
2004, there are special criteria for public 
auditorium. One stated that more than one 
direction is allowable for 45m maximum 
travel distance. Rearranging the chair 
position enables the exit path to be unob-
structed.  
 
 Fire sprinklers are evenly placed 
throughout the auction hall along with 
fire extinguisher for immediate fire control 
all within the recommendation reach dis-
tance of 22m. The fire escape zone are also 
equipped with hose for fire fighting service 
use.

 

Fire retardant core

Sprinklers evenly distribute from its 

1,500mm radius

Exit to exterior

Fire escape route

Fire extinguisher

Hose for fire service

Starting point

32m

32m

14m27m

28m
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01 // GAs Ground Floor Plan
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01 // GAs Basement Floor Plan
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01 // GAs Long Section



1086420

mScale 1:200
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01 // GAs
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Short Section



02
Building Construction
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Structure Composition // 2.0102 // Building Structure Composition

External 
Fabric Skin

External
Actuator

Frame

Supporting 
Structure

Glass

Concrete
Slab

Stone Clad 
External

Internal 
Actuator

Internal
Fabric Skin

Core 

Base

Appraisal
Centre

Garden
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Construction Sequence // 2.0202 // Building Construction

Commentary

 The construction of the building 
involves reclaiming the existing empty site 
along with the pedestrian streets that it is 
harbouring (step 1). 

 As the ground soil consist of hard 
clay, it is easy to use vibro compaction to 
break up the compound ground. This al-
lows the digger to easily excavate the re-
quired depth. (Step 2).

 For reference to the context build-
ing of Porta Susa, which its foundation pad 
trenches are 1 meter deep, the site’s foun-
dation method will take precedence and 
follow the suit (step 3).

 Mobile crane can be used to aid 
the process in erecting the columns during 
the process, the column bases are welded in 
situ with the foundation pad steel cap. (Step 
4).

 Excavated hard soil could then 
be reused to fill back up area of the site 
where it is needed for landscaping forma-
tion. This is also done along side with lower 
ground construction. This includes the usu-
al appraisal building along with the lower 
ground building cluster that supports the 
main building. (Step 5 + 6)

 Lower core along side with hori-
zontal supporting structure of the main 
building are being built. Steel beams are 
laid out along with corrugated steel floor 
and concrete deck floor pouring + curing. 
(Step 7).

 The construction continues with 
the grid shell steel structure being assem-
bled. The grid shells are then welded onto 
steel column. (Step 8)

 Window frames are installed into 
the structural frame along side with the 
double glazed panels. The gutter along side 
with mechanical engineering units are also 
installed as well. (Step 9)

 With the general structure skin is 
finished. Extra layer of internal and exter-
nal skin are added to the rigid shell struc-
ture. This comes along with actuator wiring 
and the installation of it as well. (Step 10)

 A variety types of fabrics will be 
installed and secured onto the actuator head 
and the edge of the building structure. (Step 
11)

 

5/ Soil + hard soil infill compacting + normal 
landscaping

7/Lower core + building volumes 8/ Main steel beam (girder) hoist into place 
(pre-asasembled)

4/Pillars erecting 6/Lower ground + pre-cast erected

1/ Site Hoarding 2/ Vibro compaction, shifting, rock excavation, 
mining. 3/ Foundation pad trenches form works.

9/panelling + glazing fixed to exterior.

11/fabric installed10/actuators installed 12/ interior + exterior finish + landscaping.

31



2.03 \\ Steel Structure

3/ Primary steel structure. 250mm x 125mm RHS 

1/ Supporting structure core. 30,000 x 5,600 mm 
with 300mm thickness.

5/ Branching columns. 600mm diameter

4/ Supporting column. 1000mm diameter

2/ Space truss depth of 1650mm
Ratio of 1:26

Commentary
 

Dead Loads:
 -The steel frame + Concrete deck
 -The actuators (379 interior + 400 exterior) + 2,200,000 m sq fabric. 
 -Tension stress (fabric being stretched across the entire building, thus exerting tension force on actua-
tor + building structure.) 

Natural Loads:
 -Wind (potentially the least concern as wind pressure is analysed as weak)
 -Rainwater (could be a concern in the summer)
 -Snow load (mild snow can be mitigated)

Live Loads:
 -1,000 attendees with dozens of supporting employees.
 -Wasted water (which is stored on the lower ground level).
 -Art sculptures and paintings. Side section showing the building 

Structure composition.

Karamba Analysis.

Displacement legend (cm)

1-2

2-3

>3

<1
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Actuator + Window  Details // 2.0402 // Building Construction
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Size comparison with human scale.

1:10 Window Section

1:10 Actuator Section

1/ Actuator Rod
2/ Actuator Weather Strip
3/ Thermal Insulated Plastic Frame
4/ Motor
5/ Internal Compartment with Strip
6/ Actuator Wire through Structure Hole
7/ Base Cap
8/ Base Cap + Body Screw Attachment
9/ Actuator + Steel Frame Attachment
10/ Double Glazed Window Panels
11/ Glass Fixing
12/ Window Frame
13/ Silicon Sealant
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Commentary

 Total Internal Reflection. If the 
incident angle is greater than c, no more 
refraction will occur. The reflected ray be-
comes very strong and intense.

2.05 \\ Actuator + Window Installation

Commentary

Kinetic facade

 Although the main body of the 
actuator is fixed onto the cross beam stra-
tegic points. The internal motor component 
allows it to move linear. Along with a mass 
of 400 external (379 interior) motor. The 
linearity of the device could be converted 
together into a movable terrain along the 
facade.

Custom made actuator shell

 The legs are spread on a cross for-
mation to spread the tension force as well as 
the weight of the device equally along the 
structure surface. The excess internal cavity 
also allows independent temperature regu-
lation. Thus prevent the motor from being 
influenced external heat sources. Frames 
are sprayed white to prevent solar gain.

Window to frame installation

1/ Window frame positioning into the grid 
structure.
2/ Double glazed panel is then slid into po-
sition.
3/ Glass fixing is slid last along with silicon 
sealant being applied both sides.

1
2

3

Installation method of actuator Installation method for actuator and window

Mass actuators on a large section.

Actuators simulated and drawn on a building scale
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Fabric Study + Structure Composition // 2.0602 // Building Construction
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1

Fabric edges connection iterations

Steel Spire retains 
Original shape of  

The actuator cover

2mm Teflon expansion of 20% from its original shape

Double seam folding

Expansion of fabric area is stretch by 5% when actuator 
reaches full expansion
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2.07 \\ Fabric Study 

Commentary

 The compression structures that 
hold the tensile structures adapt to many 
types of shapes and can take on any shape 
because the constructive details of the ten-
sile structures have been greatly developed 
allowing them to be attached to any sur-
face. It is often used steel profiles to anchor 
tensile structures.

 This structural principle allows 
for the stable configuration of tensioned 
surface structures, in which the sum of all 
positive and negative curvatures is zero.
Membrane surfaces need support and ten-
sion along their perimeter. The supporting 
structures must safely counteract the sur-
face tensions of the membrane in all states 
of   membrane deformation; these can be 
curved, rigid or flexible depending on their 
design.

 
 Through the use of 3D modelling 
program such as Rhino. It allows the pre-
liminary prediction required form of the 
Teflon fabric based on existing production 
information online. The fabric will be fold-
ed according to the seam guideline and heat 
welded. This is done for the fabric to retain 
the poetic curvy shape as it is easily influ-
enced by the tension, introduced from the 
actuator anchor points. 

Actuator intersection spots against structure fabric

Max extension for actuator
Min extension for actuator
Original manufactured shape

Building Fabric Flattened Net

1/ Teflon Membrane
2/ Teflon Membrane Cut
3/ Double Glazed Window
4/ Shell Grid Steel Structure
5/ Interior Actuator
6/ Floor Finishing
7/ Trench Heating Unit
8/ Concrete Deck
9/ Corrugated Steel Barrier
10/ Insulation
11/ Steel Cap Structure
12/ Waterproof Membrane Barrier
13/ Single Glazed Glass
14/ Clear Waterproof Member Barrier
15/ Steel Spire (Membrane Edge Holder)
16/ Galvanised Steel Gutter
17/ Water-drainage Pipe
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Environmental Performance Strategy // 3.0103 // Building Performance Strategy

Solar Radiation (kWh/m2)

1477.1

1329.3

1181.6

1034.9

886.2

739.5

591.8

443.1

295.4

148.7

0

14.8

12.8

10.4

7.4

0

37.0

22.1

7.2

-7.6

-22.5

 Velocity (m/s)Pressure (Pa)

Commentary

 Auction hall uses an large amount of energy to power its provision of theatrical 
performance benchmark. Being a super structure. situating in Turin, the building is sus-
ceptible to direct solar radiation with low context sun shade coverages. It must maintain 
the operational environment of its occupant while qualifying for special features such as 
sensitive art properties. Even though the art auction event happens only in the afternoon on 
2 separate months per year, the venue could still be rented out for recreation purposes as 
future clients wish to use it. 
 
 In order for the project to be as environmentally sensitive as possible, the actuators 
will be exercised as a form environmental manipulation.

Energy Source:
Main power grid connection. An average venue uses 1,300 kWh in a base year. This much 
power usage would requires an enormous amount of renewable energy instruments that 
would put out the overall design vision of the building.

Solar Shade Strategy:
The kinetic skin would response to the sun positioning, thus altering itself away from the 
sun, reducing solar gain. Additionally, the skin itself is an excellent sun shader material.

Precipitation Strategy:
Fabric skin has a large surface to collect snow and water. Micro strategies such as intended 
incision on the fabric surface to allow more efficient collection.  

Acoustic Strategy:
Interior fabric is interchangeable due to regulated indoor environment. Fabric with rougher 
surfaces could be used to reduce reverberation during a performance. 
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Smart Kinetic Facade // 3.0203 // Building Performance

Commentary

 Kinetic façades are no stranger to 
modern day architecture world. With vari-
ous examples existing all around the world. 
It is more interesting if the practice to be 
done through basic knowledge of physics 
and existing infrastructure such as the actu-
ator and fabric. 

 This part is dedicated to bring out 
the design theory on a real time practicality.  

 As learnt, the bigger the incident 
angel, the greater the reflection ( less ener-
gy absorption). 

1/ Script is written to control the extension 
parameter of the actuator

2/ Weather data obtained from local Turin 
weather station (Ladybug EPW).

3/ Determining the centre point of the 
building (strategic point). 

4/ Generating a direct plane that is a perfect 
tangent of the sun vector. This is then gen-
erating a flat surface. A rule-set informing 
the surface to rotate away from the sun (in-
creasing angle of incident). A new surface 
is generated.

5/ The building facade is manipulated to 
mimic the new generated surface. This 
would allow 

90o 90o

Normal

Incident Angle Reflective Angle

Greater incident angle = 

stronger reflection

Acute angle, less intense heat

Generated sun-path, normal plane, reflecting plane

12:00, 21st June

Parametrised actuator rod extension , compared to their maximum extension

12:00, 21st December

Composite Gh scripts

Direct sunlight, maximum solar gain

r

r

i

i>c

2

1

3

4

5
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3.03 \\ Solar Gain

Commentary

 Additional solar analysis script is 
added to test the successfulness of the strat-
egy. The facade during the highest point of 
summer is reduced by 20% (0.31  kWh/m2) 
off from its original facade orientation.

 A reverse method is also used to 
increase solar gain during winter season. 
Surprisingly, the adjusted solar gained 
during the winter is much more effective 
by 300% in comparison to summer adjust-
ment.

Convection air current on the main build-
ing facade temperature change is intro-
duced by the kinetic skin. Additionally, this 
cools/heats the building facade. Making in-
ternal comfort control much easier.

Original facade at 21/06, 12:00 -13:00

Original facade at 21/12, 12:00 -13:00

Summer treatment, cooling main facade Winter treatment, warming main facade

Adjusted facade at 21/06, 12:300 - 13:00

Adjusted facade at 21/12, 12:00 -13:00

Solar Radiation (kWh/m2)

1.53

1.38

1.22

1.07

0.92

0.77

0.61

0.46

0.31

0.15

0.00
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Interior Light Testing // 3.0403 // Building Performance

Commentary

 Due to their extreme lightness and 
translucency, membrane enclosures should, 
in opinion, be considered more as filters 
than as barriers. The fact of covering large 
spaces and also that there are high points 
to achieve the desired double curvature of 
the membrane almost inevitably leads to 
the presence of invisible very large air vol-
umes, causing uneven internal conditions. 

 Most protective textile mem-
branes are translucent and transmit a signif-
icant amount of solar radiation to the inte-
rior space. However, they differ from glass 
in that they reflect out a large proportion of 
the incident solar radiation, typically about 
70% and absorb about 15%, while the 
transmitted light is diffused by the material.

 As the outside fabric material is 
fixed, period, the interior is interchangea-
ble.   Allowing more/ less light to enter the 
proximity. 

 Two tests rare carried out with the 
device on full retreat in contrast to the full 
expansion. The first image reveals a sharp-
er light and shadow. On the other hand, 
the later shows that light is evenly defused 
across the atmosphere, providing a softer 
environment.

Test  fragment for testing interior solar gain

1st Test with full retreating 

2nd Test with full expansion

15% Solar Gain Reduction

15% Solar Gain Reduction

57.8% Solar Gain
Total Reduction of 

20% Solar Gain Reduction
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3.05 \\ Acoustic

Commentary

 
Interior Acoustic 

 Theatrical performance such as 
the auctioning requires a controlled acous-
tic environment. Reflection of sound caus-
es disorientation as well as hearing diffi-
culties. Glazed glass often has flat surface 
which causes the sound to reflect perfectly. 
The elasticity of said material could also 
amplifies the reflected if the speaker’s fre-
quency matches with the material’s. More-
over, high and low frequency noises are 
filtered after the bounce thus constitute to a 
bad acoustic environment as well.

 A grasshopper exercise is done to 
test out the acoustic reflection quality of the 
material with its coefficient.

 The test is re-done with the addi-
tion of interior actuators and fabric to test 
out the new reflective pattern. By using 
lining fabric, this reduces the acoustic line 
drastically with the fabric reduction coeffi-
cient of frequency of 4kHz by 85%.
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Water Collection // 3.0603 // Building Performance

Commentary

 It is important to recycle as much 
water as possible. Few strategies are done 
with various altering method of precipita-
tion. 

 The external Teflon fabric is cut 
into random patterns in order to collect 
the creeping water along the surfaces. The 
‘wound’ is then heal through folding of the 
edge’s seam in order to increase its struc-
ture integrity and minimise fabric deforma-
tion and tearing.

Recycling water

 Rainwater is fed into the recycling 
tank to be used for W.C flushing as well as  
filtering into drinkable water.

 The mechanical uses of the kinetic 
structure enables the natural loads such as 
snow to be transported towards the drain-
age gutter.
 

Rain water

Fontana’s famous fabric cut pattern

Strategy 1: Fabric surface incisions

Strategy 2: Snow moving service

Waterproof surfaces

Drainage Gutter
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3.07 \\ Environmental Impact of Material

Commentary

 Consideration such as environ-
mental impact is required as part of a sus-
tainable future. Especially the city of Turin 
is striving towards a greener future.
 
 As studied, a typical building life 
cycle consist of the following order: Ex-
traction, manufacture, transportation, con-
struction, operation and maintenance, dem-
olition/ reuse. 

 

 1/ The most impact way to reduce 
carbon emission during and after the con-
struction of the project is to tackle the ma-
terial transport aspect. Actuators are cheap-
ly made and built from China. Rather than 
importing the main component from over 
the sea, the actuator manufacturer would be 
chosen through local instead. The city of 
Turin excels at aeronautical manufacturing. 
Thus, this also keeps the cash flow of mate-
rial within the country economy. 

 2/ Although Teflon has an issue 
with recycling as only decreases the prop-
erty, it has a long usage age of 15-30 de-
pending on the use. The material is also be 
purchased and made from Italy.

 3/ Steel is one of the most recycled 
material in the world. As Turin is a recov-
ering industrial town, there rare plenty of 
steel manufacturing plant and metallurgical 
recycle. 

 4/ Glass is an excellent recyclable 
material. Additionally, the designed win-
dow installation process has made the dis-
mantling process a smooth sailing.

2

1

3

4
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 Initial Meeting // 4.0104 // Entrepreneurialism + Delivery

Delivering the Empirical Emporium

The project is a forward thinking 
and progressive Auctioneering  and 
Appraisal space for Pandolfini 
Auctioneers that allows for the 
technical trading of art on a 
global stage. With this in mind the 
procurement and construction of 
the facility needs to be technically 
advanced and revolutionary in its 
approach.

The client, Pandolfini, is a private 
commercial client and is privately 
funding the new build facility. They 
will conduct the organisation and 
management of the Professional 
Services Contracts and be guided by 
the Architect in the selection of an 
appropriate Construction Contract. 
A Client Representative, employed 
on behalf of Pandolfini as well as the 
COO of Pandolfini will comment on, 
inspect and monitor design decisions, 
collaboration of the Design Team 
and ensure that the project meets the 
Employers Requirements. 

Nature of the Client

The client is the renowned Italian 
Auction House, ‘Pandolfini’. With 
an existing national and international 
market, Pandolfini intend to become 
the market leader in tech Art and 
Antique auctioneering by pushing the 
limits of the analysis, evaluation and 
trading of art. This radical approach 
to auctioneering begins with the 
construction of their new facility, the 
‘Empirical Emporium’. 

An inaugural auction is organised 
by the Client’s Team is to take place 
on the 21st September 2034. This 
will mark the beginning of a new 
era in auctioneering and display the 
technological prowess of this highly 
anticipated opening for Pandolfini.

Collaboration in Building Contracts

It is the opinion of the author that 
collaborative working in 2030 will 
be commonplace. In 2018, it is rare  
to find Design Teams and Contractors  
going beyond Supplemental Provision 
1 (Schedule 8) of the JCT Standard 
Building Contract. This is currently 
an optional clause and states:

‘The Parties shall work with each other 
and with other project team members 
in a co-operative and collaborative 
manner, in good faith and in a spirit 
of trust and respect. To that end, each 
shall support collaborative behaviour 
and address behaviour which is not 
collaborative.’

(JCT SBC 2016, p. 109)

In the following commentary 
columns, justification and reasoning 
shall be given for strategic 
decisions made about the prospect 
of the construction industry and its 
management in 2030. 

Procurement Route

Construction delivery in 2030 is 
expected to be highly collaborative 
and technology driven. This will 
allow for greater efficiencies to be 
made in construction methods as 
well as Design Team involvement 
and relationships. The Client wishes 
for the project to be to a high quality 
and to be completed by a particular 
date. Therefore the workload and 
coordination will be front heavy, and 
it is expected that the Design Team 
work together to achieve these join 
aims. 

Figure 4.1 details the procurement 
profile in relation to the Clients 
priorities of cost, time and quality.

As shown in the diagrams below, the 
most effective option for Pandolfini 
is the Traditional route. For this 
purpose the JCT SBC 16 is chosen to 
allow quality and design decisions to 
remain to the Architect’s discretion. 

Planning and Permissions Timeline

Planning permission in Torino 
involves following the national 
regulations as well as local regulations. 
Due to their relatively complex nature, 
it is advisable that an Architect or 
Planning Consultant carry out the 
application. For a large construction 
project of this nature it is paramount 
to consider the involvement of 
Statutory Authorities in the time-line 
of the project. Figure 4.2 details the 
permissions that need to be granted 
and the time scales involved. 

Planning permission for this 
scale of construction would take 
approximately 135 days. While it is 
difficult to gain planning permission 
in Italy, this lengthy time period 
can be taken into account in the 
programming of the build and avoid 
stalling the project. This is such that 
the Design Team could progress with 
detailed design (RIBA Stage 4), but 
at the risk of the Client. (Subsequent 
pages detailing a Gannt Chart help 
to expand on Client decisions, the 
construction program and time-lines 
across the RIBA work stages). 

Obtain nulls osta from the Regional Technical 
Office (Genio Civile)

Obtain geo-technical study of the land

Obtain topographic survey of the land plot

Obtain building permit by submitting drawings 
to Sportello Unico dell’Edilizia

(Planning Permission)

Hire an independent engineer to test structure

File certified notification of starting activity 
(“SCIA”)

Receive on-site inspection by the Fire 
Department

Obtain occupancy certificate

Register the building

Apply for water and sewerage connection

Receive on-site inspection and estimation of 
water and sewerage installation costs

Obtain water and sewerage connection

30 days

15 days

15 days

135 days

1 day

0.5 days

1 day

30 days

2 days

1 day

1 day

29 days

Construction on site commences.
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Procedure Time Scale

Fig 4.2 - Detailed Planning and Construction Permit 
Procedure Diagram
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4.02 \\ Financial 

Phasing and Financial Model

Strategic phasing of the project will 
allow Pandolfini to maintain some 
level of business operation and 
revenue flow during the construction 
period. 

Phase 1: Garden Pavilion

The Garden Pavilion is the smallest 
intervention on the site, with the 
majority of he area around it being 
landscaping and a public archival 
space. This will allow the public 
presence of  Pandolfini to grow in 
Turino. Their presence will attract 
local interest and support since they 
intend to invest heavily in the local 
community and provide highly skilled 
research and archival jobs. Not only 
is this first phase the construction of a 
primarily public experience but also 
a marketing and revenue generating 
source for the rest of the build. 

Phase 2: Auction Hall

The Auction Hall is the largest 
single space to be constructed, 
allowing members of the public as 
well as online traders to bid, interact 
and exchange seamlessly. Once 
constructed this aspect of the build is 
where Pandolfini generate their most 
revenue in the form of commission. 

Fee Progression from 2018 to 2030

As mentioned previously, Design 
Team and Contractor collaboration 
will be much more prevalent in 2030 
than the present day. 

Therefore, the professional fees 
calculated for the Architect, do 
not reflect what could be seen a an 
increase to their scope (based on the 
2018 construction market). More 
intense collaborative working will 
have evolved over time to become an 
expected part of the Architects role 
by 2030.

Costs and Risk

The Client’s choice of lump sum 
contract was preferred due to greater 
cost certainty. However, an alternative 
option that further supports and 
emphasises the collaborative working 
ethos  is a cost reimbursement 
contract (‘cost-plus’ or ‘prime cost’). 

A cost reimbursement contract allows 
the total sum for the project to be 
calculated  from actual labour, plant 
and material costs experienced with 
an additional amount added to cover 
overheads and profit. This option is 
a high risk option for clients as there 
is little to no cost certainty. It could 
be speculated that with advancement 
in construction methods by 2030 
this type of contract may be more 
financially viable for a greater 
number of  clients. 

Risks and Management/CDM

Traditional procurement method 
results in risks being balance 
between the parties. Potential site 
risks are detailed in the diagram 
below.

Construction Design and 
Management regulations aim to 
improve the health and safety of the 
construction industry. Legal duties 
depend on the role of the person 
involved in a construction project. 

Principal Designer - 
The Principal Designer is a designer 
(architect/engineer/quantity 
surveyor) who is appointed by 
the client to plan and manage the 
health and safety of the project’s 
design related issues during the pre-
construction phase. 

Principal Contractor - 
The Principal Contractor is the Main 
Contractor with control over the 
construction phase of a project. They 
are appointed by the Client to plan 
and manage health and safety while 
on site. 

Phase 3: Appraisal Centre

The most unique and technically 
complicated aspect of the build 
concerning multiple tempered 
environments for the storage and 
analysis of artworks. The sectional 
completion of phases 1 and 2  and 
subsequent revenue generated will 
support the construction and running 
of the Appraisal Centre.

Professional Fees 

The professional fees for the project 
would be around 9 to 10%. This 
figure is fairly standard of projects 
akin to museum and gallery builds. 

RISK

PROJECT
Planning refusal

Design of specialist environments

CONSTRUCTION
Site access for vehicles and materials

Ground works and foundations

Erection of steel lattice structure

Delivery of specialist environments

OPERATION
Accessibility of the buildings
Controlling specialist environments 
Fire

- Early engagement with Planning Consultant familiar with the Turin planning procedures. 
Pre-application meeting with Local Authority Planners.
- Early engagement with Specialist Museum Environment Consultants. 

- Roads surrounding the site are heavily trafficked by pedestrians and vehicles. Careful 
management of vehicles in and out of the site will be required to maintain public safety. 
- Early Appointment of Civil and Structural Engineers to the design team. They will over-
see the work of the contractor on site, including the ground works for the pad foundations. 
- Ensure all safety procedures and protocols are followed, including safety while working 
at height. Ensure steelwork contractor has the relevant certification and capacity.
- Specialist Museum Environment Consultants to check the Works at regular intervals. 

- Building is designed to be fully accessible, in accordance with EU and British Standards.
- Specialist Consultants will monitor the environments to ensure smooth operation. 
- Sprinklers installed, walls to have 60 min fire resistance and steel coated in intumescent 
paint for the protection of life and property. 

LOW / MID / HIGH / CATASTROPHIC MITIGATION
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BIM // 4.0304 // Entrepreneurialism + Delivery

BIM

Building Information Modelling 
(BIM) brings together multiple levels 
of information on every component 
of a build. This works across design, 
manufacture and construction 
allowing a fully integrated workforce. 

BIM has various benefits for all 
involved in the construction project. 
Some advantages of using this 
advanced method of information 
sharing are as follows:

Advanced planning and design 
BIM allows for 3D visualisation of 
the final design prior to beginning on 
site. 

Mistakes during construction
Potential problems and clashes 
can be detected and fixed before 
construction begins.
 
Savings on materials
Monitoring of resources and material 
needs before construction begins 
means only necessary supplies are 
ordered to site.

Efficiencies in facilities management
Clients can use BIM data to ensure 
the most efficient maintenance, 
scheduling and use of the space. 

BIM Levels

‘BIM Levels’ are the acknowledged 
requirements to be deemed BIM- 
compliant. 

Level 0
No collaboration. 2D CAD drawing 
is the only method of production. 
Output and issuing of Production 
Information is by paper or in 
electronic format. (Majority of the 
industry is ahead of this level). 

Level 1
A mixture of 2D and 3D CAD 
information. 3D information is used 
for the development of concept stage 
work and 2D drafting is used for 
Production Information and statutory 
approval documents. CAD standards 
managed to BS 1192:2007. Sharing 
of digital data is managed by the 
contractor and carried out from a 
common data environment (CDE), 
for example 4Projects. 

Level 2
Collaborative working with all 
parties using their own CAD models. 
Information is shared through a 
common file format allowing each 
party to incorporate that data into their 
own federated BIM model. Public 
sector work achieved this in 2016 as 
set out by the UK government.

ISO Accreditations

ISO9001:2015 - Quality Management 
System
Used by an organisation regardless 
of its type or activity. The standard 
is based on a principles including 
a strong customer focus, continual 
improvement and a process approach. 
ISO14001:2015 - Environmental 
Management Systems
Applicable to any organisation 
regardless of size and type. It applies 
to environmental concerns the 
organization determines it can control 
influence considering a longevity 
perspective. It does not state specific 
environmental performance criteria. 

BIM in Italy

The Italian Ministry for Infrastructure 
have made BIM mandatory from 
2019 for projects above 100 million 
Euros.  Full implementation for 
publicly funded projects is expected 
by 2022. 

By 2030, is thought by the author that 
he Italian Ministry of Infrastructure  
would make BIM Level 2 compulsory 
on all commercial construction 
projects, with the majority of clients 
opting for BIM level 3 due to the 
collaborative and construction 
advantages. 

Future Use of BIM

Current 2018 contracts struggle 
to address copyright, liability and 
intellectual property of parties 
working on shared models. As Steven 
Cousins writes in an article for BIM+:

... real-time collaboration on a shared 
model will raise concerns related to 
copyright, intellectual property and 
liability, which might be resolved 
by using new forms of appointment 
and software with different levels 
of permissions. In this respect, 
Digital Built Britain calls for the 
establishment of a new contractual 
framework for projects procured 
with BIM to ensure consistency, 
avoid confusion and encourage open, 
collaborative working.

By 2030, it is expected that the 
progression of BIM would have 
reached Level 3 or higher (AI) across 
the entire construction industry, 
including manufacture and specialist 
contractors. 

BIM Levels Continued

Level 3
Also known as ‘Open BIM’. Full 
collaboration between all parties 
using a single, shared project model. 
All individuals can access the same 
model and implement modifications. 
This removes the risk of conflicting 
information. Initially parties struggled 
with this level and had to ensure 
robust appointment agreements and 
permissions were in place. However, 
in 2030, with the increase in Level 
3 BIM the JCT Standard Building 
Contract reflects this in its optional 
clauses in Schedule 8. 
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4.04 \\ Client/ Employer relationship

Client/Employer’s Relationships

The initial engagement of the project 
is through an invited competition 
of a select number of architectural 
firms. From this, one practice 
was successful and appointment 
documents were signed. This is the 
first professional services contract 
signed on the project. 

The building contract subsequently 
signed on the preferences and nature 
of the project was the JCT Standard 
Building Contract. JCT Standard 
Building Contract 2016 refers to the 
‘Client’ commissioning the project as 
the ‘Employer’ and thus  Pandolfini 
will be referred to as such. 

Client Obligations - Appointment

Obligations of the Client due to the 
RIBA Standard Agreement form of 
appointment are:

• To supply the initial statement of 
requirements and their priorities, 
the Brief, the Construction Cost 
and the Time line

• To supply all information in their 
possession or that is reasonably 
obtainable and the Architect 
should be able to rely on this 
information 

• Will give decisions, opinions and 
actions that are appropriate for 
the progression of the Services

• The Client does not give 
instructions to parties not directly 
appointed by him/her

• The Client understands that 
planning permission and other 
approvals, will be successful and 
if successful will be in keeping 
with any time-scale

• The Client understands that 
the Construction Cost and/
or Timetable may need to be 
reviewed in situations where:
1. Variations are approved or 

requested by the client
2. Delays caused by others
3. Any other factors beyond the 

control of the Architect

General Law and Implied Terms

In the JCT SBC16 there are a number 
of implied terms set out by General 
Law. (Implied Terms are Terms that 
are suggested by the nature of the 
contract). This is a provision that is 
written into every building contract 
and results in them being exempt 
from modification or exclusion by the 
Expressed Terms of the contract. Two 
important examples of theses are:
1. the Employer will do all that is 

reasonably necessary to result in 
the completion of the contract

2. the Employer will not act in 
a manner that prevents the 
contractor from completing in 
time and in the way as set out by 
the contract

Employer’s Obligations - Building 
Contract

Obligations of the Client due to the 
JCT Standard Building Contract with 
Quantities (2016) are:

• To pay the Contractor the Contract 
Sum in return for constructing 
the Works in accordance with the 
Contract Documents

• To give the Contractor possession 
of the site for the full contract 
period

• To appoint the professional to 
administer the Contract e.g. the 
Architect 

• If agreed, the Employer must 
insure the Works against all risks 
during the Works. Must be a joint 
names policy to indemnify the 
Contractor

• To act confidentially. Meaning 
that the Employer cannot share 
any commercial information with 
any third party

• To provide the contractor with all 
information required to construct 
the project

Client

Contractor

Consultant

Sub
Contractor

Sub-sub 
Contractor Supplier

Consultant

Sub
Contractor

Consultant

Sub
Contractor

Sub
Consultant

Design-bid build (traditional) procurement
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Appointing the Design Team  

The Client initiated the formation of 
a Design Team on the competitive 
bidding process of  ten invited 
architecture practices. During the 
bidding process, the Architects were 
asked to provide their recommended 
Design Team. While this may be 
seen as a conflict of interests and not 
allowing the most competitive nature 
across the other professions, the 
Client felt it more important to the 
success of the project that the Design 
Team be able to work well together.

RIBA Standard Appointment 2030

With regard to the Professional 
Services contracts the Client wishes 
to maintain a fundamentally 
collaborative approach. The RIBA 
Standard Form of Appointment was 
chosen due to its comprehensive 
conditions making it suitable for use 
of large more complex building types. 

Optional 2030 clauses result in the 
collaborative team working being a 
specific provision that Pandolfini, the 
Client, have asked for the project to 
include. This ensures that the team 
are jointly liable for the BIM model 
and any problems that arise are dealt 
with together for the best outcome of 
the project. 

Under the RIBA Standard Form of 
Appointment some of the obligations 
of the Architect are;
• Duty of Care - ‘exercises 

reasonable skill, care and 
diligence’ in accordance with 
the RIBA Code of Professional 
Conduct

• Duty to Inform -  informs the 
Client of progress and of any 
issues that may affect the Brief, 
cost, timetable and quality. In 
addition, informs the Client 
of any need to appoint Other 
Persons

Partnering/Alliance and 
Collaborative Working in the 

Professional Services Contracts

Currently the provision in the 
construction industry to allow 
collaborative working would result in 
a Partnering and Alliancing contract 
being signed.  This type of contract 
legally binds the collaborative 
working of the team. An example 
of this is the JCT Constructing 
Excellence Contract Project Team 
Agreement. 

The author would like to speculate 
that by 2030 Professional Services 
Contracts used in the construction 
industry will include the provision 
for Partnering and Alliancing. This 
type of provision would allow the 
responsibilities of the Design Team 
to be fully collaborative and for risk 
to be shared. The Design Team would 
carry out the project with the best 
of intentions and with the aim of 
completing the contract. 

• Collaboration - the Architect 
collaborates with Other Persons 
named in the Project Data, or 
whose appointment is foreseeable 
and, as applicable, shall co-
ordinate the information received 
into the Architect;s work

Consultant Relationships 

The Client is able to appoint Con-
sultants, such as a Specialist Mu-
seum Consultant under a separate 
agreement but on the same terms 
as the Architect. This is done using 
the RIBA Standard Agreement 2030 
Consultant.  

Should the situation arise where the 
Architect, with the Client’s consent, 
needs to for hire a consultant di-
rectly, such as a Quantity Surveyor 
during the initial design stages, 
this would be done using the RIBA 
Sub-consultant Agreement 2030. As 
a result the Architect would need to 
be aware of the associated liability 
implication and provide any Profes-
sional Indemnity arrangements. This 
type of appointment also ensures 
that the sub-consultant’s obligations 
are based on the same terms as those 
extended by the architect to the 
client.

Initial
Appointment(s)

Strategic
Brief

Initial
project

brief

Initial
project team

considerations

Project
team assembled Process

Concept
Design

Final
Project
Brief

Stage 0 Stage 1 Stage 2
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Commentary

 The most expensive resource on 
Earth is neither platinum or gold. It is data 
information. In the modern day of glo-
balism, the city finds itself struggling not 
only with national competition such as Mi-
lan or Rome but also making a clear foot-
print on being an icon on international com-
petition. With wide adoption and race to 
intergrate blockchain technology, tech-savy 
companies find themelves with businesses 
that consist of benefit from marketplace 
and data. It also brings the relationship be-
tween the customers and client clsoe with 
the idea of trust are being project transpar-
ently. If there has been any muddle with the 
ledger, this would damage the party that is 
not being honest. 

 Currently, Sotheby and Christies 
hold the title of duopoly on the art market 
place industry. As reported, the market ti-
tans hold conservative value on excercising 
their bread and butter strategy. Case studies 
,such as the bankruptcy of Kodak and buy 
out of Nokia ,derives from failure to take 
risk and adopt trending technology (digital 
camera, smart phones..). This paves way 
for small resilient company to become suc-
cessful (e.g. Apple). 

 Recent annual report of both auc-
tion houses have shown that there is a rise 
demographic market of art collector in 
China. With 40% of youth in China partic-
ipating in usage of cryptocurrency as well 
as numbers of major chinese companies 
adopting blockchain technology. The first 
adopter of the technology in the artworld 
would certainly benefit a major share of the 
new formed blockchain market. This taps 
into the pool of income from young adult 
that would soon to become high income 
earners in the next decade or two. As Eu-
rope is no longer a major art buyer in the 
market share, but rather the Middle East and 
China. The two world major countries have 
been pursuing to pioneer the next trend in 
technology, which one of them happens to 
be blockchain. The auction house must cap-
italise on this.
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Core Objectives

Stage Length

Identify Pandolfini’s Business 
Case, Strategic Brief and other 
requirements from information 
provided during bidding process.

Develop Project Outcomes, 
Sustainability Aspirations, Brief 
and understand budget. Carry 
out Feasibility Study and review 
information

Concept design for the building 
incorporating structural design, 
services design and outline 
specifications for the specialist 
environments in the Appraisal 
Centre . Initial cost information to 
support project viability. 

Prepare developed design 
including the coordination 
of information on structural 
and services design, outline 
specifications and cost 
information. Submit planning 
application to Planning Authority. 
Review the project programme 
and ensure all consultants are 
aware of planning deadline. 
Submit planning application. 

Full set of drawings and Design 
and Access Statement submitted to 
Turino Planning Authority as well 
as to the Client. 

All previous Agents involved. 
Planning Consultant has a key 
role at this stage in commenting 
ensuring pre-application advice is 
incorporated into the project and 
that the correct documents are 
signed. 

Review project programme and 
engage in Pre-Application process 
with Planning Consultant. 

Present Stage 2 Report containing 
concept level drawings (sections, 
plans and visuals) of the scheme 
along with up-to-date costs and 
project programme. Attend Pre-
Application meeting with Turino 
Planning Authority. 
Consultants engaged to input 
to Architect’s design along with 
previously mentioned are:
Planning Consultant, 
Topographical/Geological 
Surveyor and Quantity Surveyor 
(QS). 

Architect and Consultants paid 
on a percentage fee basis. Division 
of this percentage fee at Stage 2 is 
20% due to the previous unpaid 
bid work. 

Division of lum sum at Stage 3 is 
20%. 

Involvement of a Planning 
Consultant ensures that the design 
information as well as the initial 
specification information is in-
keeping with Turino planning 
laws. This therefore reduces the 
risk of an unsuccessful application. 

Input of QS minimises the risk 
of the project being over-budget. 
Appointment of a Topographical/
Geological Surveyor results in 
Civil and Architectural proposals 
reflecting the site conditions. 

Minimal risk as project is a 
speculative bid for the Architect. 
Ensure proposals meet Client 
brief. 

Minimal risk as bid engages 
Architect’s preferred Consultants. 
Technical considerations of the 
project can be integrated early on 
in the project, this reduces the risk 
of specialist environments under-
performing. 

2 Days 2 Weeks 9 Weeks 15 Weeks

Initial Activities
Bidding Process

Tender Return/Award Contract

Client Meeting/Project Review

Off-Site Works
Carry out Surveys

Design of Temperature/Humidity 
Controlled Environments

Design Pre-Fabricated Concrete

On Site Works
Enabling and Ground Works

Form-work for Foundation Pads

Erection of Pillars

Soil Compaction and Hard 
Landscaping

Pre-Cast Elements

Steel Frame

Glazing and Panelling

Actuators

Interior and Exterior Fabric

Finishes and Fit Out

Landscape

RIBA Stage 0
Strategic Definition

RIBA Stage 1
Preparation and Brief

RIBA Stage 2
Concept Design

RIBA Stage 3
Developed Design

Procurement/Program Since a competitive bid was held, 
the majority of Design Team and 
programme considerations was 
carried out at this stage. 

Carried out during competition 
stage therefore an outline 
programme was produced as 
part of the bid submission. This 
included the role of all parties and 
the contractual relationships. 

Key Deliverables/Submissions to 
Pandolfini

Information produced as part of 
the competitive bidding process. 
This included the Design Team 
organogram. 

Initial Project Brief and 
prospective fees produced as part 
of the competitive bidding process.  

Architect, M&E Engineers, 
Structural Engineer, Landscape 
Architect and Specialist Museum 
Environment Consultants all 
engaged during bidding for CV’s 
and fee proposals. 

Carried out during bidding. 
Majority of the bid submission was 
carried out by the Architect. 

Due to this being carried out at 
competition stage, no fee was 
invoiced for this work. 

Due to this being carried out at 
competition stage, no fee was 
invoiced for this work. 

List of Agents

Payments

Risks
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4.08 \\ Gantt Chart

Technical design is developed 
through collaboration 
and coordination with all 
consultants. This includes 
structural, architectural, 
building services and specialist 
environment information.

Handover of the building and 
the conclusion of the Building 
Contract. 

Carry out In Use services to 
analyse the building. 

Carry out Post-occupancy 
Evaluation, review the Project 
Performance, Project Outcomes 
and collect feedback from building 
users. Provide Client with ‘As 
Constructed’ information. 

Conclude the administration of 
the Building Contract.

Ensure the defects criteria have 
been met and that specialist 
environments are suitable for use 
and constructed in accordance 
with the Contract Documents. 
Issue the Final Certificate. 

The Client, Pandolfini as well as 
the rest of the Design Team and 
Main Contractor. 

Design Team Stage 4 deliverables 
issued for Tender. Tenders 
are assessed and the Building 
Contract is awarded.

Stage 4 information produced to 
Tender the Building Contract. 

Along with previous Agents 
involved potential Contractors 
are now involved in the 
procurement process. 

Along with previous Agents involved other key persons are;
Site Manager and Main Contractor
The Specialist Museum Environment Consultant has a crucial role 
in checking and approving the Works in relation to the specialist 
environments of the Appraisal Centre. 

Off-site manufacture of pre-cast and building components in accordance 
with the programme. Design Team to resolve queries as they arise on 
site.  Specialist Museum Environment Consultant to frequently review 
construction of these spaces with Architect. 

Address site concerns as they arise. Administer the contract. Attend 
frequent site meetings with the Design Team and organise for the Client 
to attend site at key points in the project. 

Administer the Building Contract in accordance with the Contract 
Documents. 

Division of percentage fee at 
Stage 4 is 35%. 

Division of percentage fee at Stage 
6 is 2% and paid on receipt of 
the Final Certificate. The Final 
Certificate is the certification by 
the Contract Administrator that 
the construction contract has been 
completed.
Specialist environments may not 
have been built to the Architect’s 
and Consultants satisfaction 
and this could delay the issue of 
the Final Certificate. Thus also 
delaying the completion of the 
Building Contract. 

No fee is paid for this stage. 
This stage was included such 
that the Architect and Specialist 
Environment Consultant could 
review their design and learn 
lessons from the project and how 
well the facility works. 

Division of percentage fee at Stage 5 is 23%. 

Delays to the construction process are a risk and can be mitigated by the 
Client taking out appropriate insurance. 
The early appointment of a Specialist Museum Environment Consultant 
results in the Appraisal Centre spaces being designed and built to suit the 
analysis and storage of sensitive art work. 

Stage 4 began with the risk that 
Planning Permission would not 
be granted. This, however, was 
mitigated by the inclusion of 
a Planning Consultant in the 
Design Team. 

14 Weeks 70 Weeks 52 Weeks 2 Weeks

Key

Client

Architect

Structural Engineer

Topographical/Geological 
Surveyor

Specialist Museum 
Environment Consultant

Contractor

Construction

Design/Review of 
Information

Key Dates/Meetings

RIBA Stage 4
Technical Design

RIBA Stage 5
Construction

RIBA Stage 6
Hand Over/Close Out

RIBA Stage 7
In Use
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1/ Connecting each of the actuator into the 
main frame through sorting of the row by y axis 
arrangement.

2/ Initial simulation of external actuator through various 
extension parameter along the normal of the intersection 
point between surface and grid curves.

3/ Initial discovery of fabric stretch texture through sim-
ulation of Giovanni’s raisonne, which conceives the idea 
of testing quantitatives with curves.

4/ More iterations of surface generation from the actuator extension 
parameters

5/ Most up to date iteration of the grasshopper codes
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Error/ Mistake

Current test form of the interior using extra plugin for 
grasshopper karamba.Commentary

 The current iteration of the build-
ing facade design is found through trials 
and errors of writing the perfect design 
code from the original theory. A individual 
would conjured up a design theory with a 
perfect image of what the outcome would 
look like. Arguably through trials and error 
of constructing the final product, the final 
destination is always seem to be far off 
from the original idea image. Surprisingly 
the result always looks better than the orig-
inal intend. 

 Without the mistakes and errors 
that were produced by the wide organism 
of grasshopper codes, we would never ar-
rive at this current shape of the buildling, 
provided by a series of code iteration and 
evolution. 

 Unexpected form exceeds general 
crowd expectation and thus this generates 
hype. The fame would keep the interest in 
the building much longer for many years to 
come.
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1/ Current test form of the building 
actuator at full expansion being mini-
turised into a public bench.

2/ Auction house art data being fed into 
the series of algorimth. The stark con-
trast in surface terrains derives from 
the rare lowest and highest estimation.

3/A different set of auction house data 
event. This is converted into a table 
for conventional uses apart from its 
intrinsic value of displaying the auction 
mood.

4/ The exterior shape, caused by errors 
from kangaroo script, which produces a 
low tesselated form. 

5/ A new set of auction house data 
being fed back into the error script for 
testing out new forms.

These furniture’s organic form resembles 
Carlo Molino’s furniture design. The ref-
erenced architect’s work derives from his 
obsession with the ideal female body.
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Commentary

 The sculpture is manufacted from 
the abundence of data generated by human 
interaction in the art market. This piece 
poses itself as a physical ledger ( a tangi-
ble state of data). Anticipation, emotion of 
those who are involved in the process (the 
artists, collectors and auctioneers) man-
ifested in a scalable form that the visitor 
could physically interact.

 These pieces could be used as 
public objects located in the garden pavil-
lion, where visitor can trace back the histo-
ry of the event through quantitative obser-
vation.  

First test form of building form with the actuator condi-
tioned to expand at full capacity.
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Basement Floor Plan

Appraisal Centre
-
01. Aquisition, Collection, and Storage
02. Laboratory 
(Radiology, Infrared, Carbon14)
03. Conservation
04. Closed Storage
05. Administration Department
(Library + Research, Design Production, 
Public Relation)
06. Server Room
07. Security Lobby
08. Mechanical
09. W.C + Disable W.C

Auction Hall
-
10. Lobby
11. Artwork Exhibition Hall
12. Auction Hall
13. Cloak Room
14. W.C + Disable W.C

Garden Pavilion
-
15. Commercial Activities
16. Kitchen
17. W.C + Disable W.C
18. Mechanical
19. Garden / Public Archival

A. Employees + Artwork Entrance
B. Main Auction Hall Entrance
C. Porta Susa - Garden Entrance
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Ground Floor Plan

Appraisal Centre
-
01. Aquisition, Collection, and Storage
02. Laboratory 
(Radiology, Infrared, Carbon14)
03. Conservation
04. Closed Storage
05. Administration Department
(Library + Research, Design Production, 
Public Relation)
06. Server Room
07. Security Lobby
08. Mechanical
09. W.C + Disable W.C

Auction Hall
-
10. Lobby
11. Artwork Exhibition Hall
12. Auction Hall
13. Cloak Room
14. W.C + Disable W.C

Garden Pavilion
-
15. Commercial Activities
16. Kitchen
17. W.C + Disable W.C
18. Mechanical
19. Garden / Public Archival

A. Employees + Artwork Entrance
B. Main Auction Hall Entrance
C. Porta Susa - Garden Entrance
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