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0.0 Overview

0.0 OVERVIEW

Site: 
Garden of Eden, Venice

Program: 
A playful landscape that houses public swimming pools and 
children facilities underneath. To be known as the “first hill 
in Venice”, the building roofscape is aimed to be construct-
ed primarily from a variety of glass, a material that is widely 
produced in the region. 

Program Context:
Inspired by the Venice Biennale, this project aims to cre-
ate a landscape that activates the Garden of Eden located 
just south of the historic island of Venice. The Garden is in 
dialogue with the Giardini, where the Biennale takes place 
annually. It gives back to the Venetians what the Biennale 
has taken away: a public space for play and gather. 

Concept:
The roofscape aspires to create forms that can support chil-
dren activities. It should be abstract and reduced and never 
influencing them too rigidly, allowing them to make their own 
decisions. Simultaneously, the surface aims to be complex, 
where the boundary between the wall and floor is indistin-
guishable. The landscape is carved to respond to people 
and water, provoking play at different levels. 

As a historic city with narrow streets, dense housing and 
lack of space, this landscape aims to create a new innova-
tive place for Venetians to socialise and carry out activities 
that otherwise would be difficult and limited. It also aims to 
promote the dying trade of glass making, showcasing it to 
the world and testing its limits at an architectural scale. 

Ambition:
Through the DR process, I have successfully explored the 
limits of glass in construction. This ranges from different 
manufacturing methods to its limitations and performance, 
trying to find the balance between commercial and bespoke 
glass. By using rendering as a form of material testing, I was 
able to calibrate the roof surface in different lighting condi-
tions to create a three dimensional surface. Through case 
studies and research, I was able to design a structure that is 
capable of forming such dynamic curves with enough toler-
ance. The ultimate ambition of this project is to create a fun 
breathtaking piece of architecture in a historic city like Ven-
ice by embracing the local craftsmanship of Murano glass.
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 
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145,940
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32,195 EXCURSIONISTS

14,760 TOURISTS

2,500 ILLEGAL WORKERS
20,655  COMMUTERS

4,730 SECOND HOME

3,415 STUDENTS

67,690 RESIDENTS

VENICE
HONG KONG
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18,242/KM2

33,242/KM2
DURING 

PEAK 
TIMES

10,000 m²  

14 km  

1m

1m

Annual Biennale

Local Residents

VENICE & TOURISM
Venice, Italy is located in the northern part of Italy. 
Known as a floating masterpiece, Venice is made 
up of 118 small islands, connected by canals 
and bridges. The city is constantly facing severe 
challenges and is battling with over-tourism and 
flooding. 

It is estimated that approximately 20 million tourist 
visits to Venice annually. On a daily basis, the 
tourism population is 160,000 whereas local res-
idents are only 75,000. With more than twice as 
many tourists as local residents, there is always 
a large underlying issue regarding the tension 
between the two. 

Addressing this issue, this project took an interest 
in creating sustainable tourism in Venice. Sustain-
able tourism ensures a more positive experience 
for the local people by having a low impact on the 
environment and local culture. 

VENICE & FLOODING (ACQUA ALTA)
Not only is the city known as the floating city, it is 
also known as the sinking city. The city is sinking 
at a rate of 1-2mm a year. Venice experiences 
extreme tide peaks in the Adriatic sea. The tidal 
peaks reach the highest level in the Venetian 
Lagoon, the highest flood was recorded at 194cm 
in 1966. Since then, the second highest was set 
in 2019 at 187cm. There has since been defenses 
against the floods with underwater barriers. Due 
to the regular flooding, many ground floors has 
been rendered as a sacrificial level. Due to the 
frequency of flooding, it is essential to take this 
into consideration during my design process. 

LA BIENNALE DI VENEZIA 
The Venice Biennale is a large scale international contemporary art exhibition. Its most 
famous Venice Biennale includes the Art Biennale (every odd numbered years) and the Ar-
chitecture Biennale (every even numbered years). This exhibition started in 1893 when the 
Venetian City Council passed a resolution to set up a biennial (meaning every two years) 
exhibition of Italian art. Soon after, the invitation was sent out to the foreign artist, this 
slowly became an international event celebrating the most innovative arts. Therefore the 
Biennale grew into a microcosm of the art world. The Biennale draws over 500,00 visitors a 
year. The temporary exhibition takes place between May to November of each year. 

WASTE
Because Venice Biennale is a temporary exhibition that happens 
annually, there is a large amount of waste generated by individual 
exhibitions. From the Venice Biennale 2015 alone, there are over 
90 tonnes of recyclable waste, this includes 14km of metal studs 
and 10,00m2 of plasterboard. This led my initial investigation of 
exploring how we can use waste generated by this large scale 
tourism event to benefit the local community. 

RE-BIENNALE
Re-Biennale is a collaborative platform created by local Vene-
tian citizens, students and architects that aim to reuse the large 
amount of waste generated by the Biennale. Using the scrap ma-
terials from the exhibitions, they build housing for the locals who 
are left homeless due to tourism. Moreover, they hold workshops 
to share methods on self-building and pavilion disassembly. To 
be apart of this zero waste process, nationals have to declare the 
availability of materials from the start of the exhibition and partici-
pate in a Life Cycle Assessment analysis on their materials. 

BRIEF HISTORY
1893- Venetian City Council passed resolution to set up an bienni
          al exhibition for Italian Art
1894- Invitation system was adapted for foreign artist
1895- First Biennale opened, it was seen by 224,00 visitors
1907- First national pavilion was installed in the Giardini (Belgium).
1910- First internationally well known artists were displayed like     
          Gustav Klimt and Picasso.
1914- Seven pavilions were established (Belgium, Hungary, Ger
          many, Great Britain, France and Russia)
1916-1918- Event was canceled because of WWI
1930- New events were established, Biennale Musica
1932- Venice Film Festival was established
1934 Biennale Thertro was established
1980 Architecture Biennale was established

1.1 PROJECT CONTEXT 1.1 PROJECT CONTEXT
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.2 SITE CONTEXT

St. Mark Square

1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.2 SITE CONTEXT

View of site from the canal
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GARDEN OF EDEN, GIUDECCA - HISTORY
The Garden of Eden is a private villa garden located on the island of Giudecca, Ven-
ice. Named after its original owner, Frederic Eden, the garden was curated in 1884. 
Eden was an Englishmen who converted the garden into an English landscape garden, 
symbolic of the British presence in Venice, it contained statues, pergolas of roses, walks 
lined with cypresses, lemon trees, bergamont, pomegranates etc. It is Venice’s largest 
private garden. After Eden’s death, the garden was passed through numerous of pres-
tige owners. The latest owner was by Frederick Hunderwasser, an Austrian artist and 
architect. Since then, the garden has “let nature take its course”. Following the death of 
Hunderwasser, the garden is passed to the Hundertwasser Foundation which takes care 
of its maintenance and allows no one into the enchanted garden. 

MAKING IT PUBLIC
The site where the Biennale takes 
place, the Giardini, was once a public 
garden which was later made private 
due to the  annual event. In order to 
give back to the local community, my 
project aims to open up the private 
Garden of Eden and activate it with 
architecture that enhances the com-
munity. Giving back a public space that 
was lost to tourism. 

GUIDECCA

ST MARK’S SQUARE

WATERBUS STOP REDENTORE (4.1,4.2,8,2)

N
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.2 SITE CONTEXT

1.Only existing entrance to the Garden, exclusive through a private 
bridge.  

SITE VISIT 
During a site visit in January 2020 the site could not be accessed, 
the only entrance to the site was a private bridge over a canal (Fig 
1). Travel to the site was straight forward with a waterbus from the 
historic island, followed by a short walk from the waterbus stop 
Redentore. The site condition is unmaintained with overgrown and 
fallen trees (Fig 2). Besides the private bridge, the closest access 
to the site was through the residential area on the east seen in Fig 
3. This is a large residential area consisting of 4-5 story flats (Fig 
5). Public access to a lagoon view was difficult due to barriers and 
limited pathways (Fig 6).  

SITE STRATEGY

1. Maintain or relocate all existing vegetation

2. Preserve part of the garden and the Villa

3. Open up to residential zones

4. Allow public viewing points to St Mark’s 
Square and the Lagoon

5. Be integrated with the garden and nature

5. Multiple residential buildings surrounding the site.

2. State of the site today. The Garden is still blocked off to the public with 
overgrown vegetation and fallen trees. You can catch a glimpse into the site 
through a small opening by the canal. 

4. Existing nursery play-
ground near the site with a 
lack of play equipments.  

3. Existing wall on the site 
boundary, separating the 
garden with the residential 
zone. Removal of this wall 
is necessary to open to the 
public. 

6. Obstructed/limited public views to the lagoon

+20m

Residential Housing

University

Former Prison

Church

Wall Boundary

Legend:

N

CHILDREN PLAY IN VENICE
Children play in Venice often takes place in campos. “Cam-
po” is the name for the squares around Venice, “Campo” 
literally translates to “field” in Italian. The campo is often a 
square with relatively flat and hard ground, suitable for play 
with football, roller-blading and ball games. With narrow 
streets and most houses in Venice not having a garden, the 
campo is the only place for the community to gather, social-
ise and play. 

1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.3 PROGRAM

PROGRAM ORIGINATION
The idea of terrain play subtly 
comes from the background of 
individual national pavilions in the 
Giardini. The British Pavilion- once 
a cafe, located on the only hill in 
Venice (terrain). The German Pa-
vilion- a Nazi pavilion that can’t be 
altered by law (play). The Canadi-
an Pavilion- strategically located 
facing the Lagoon (viewpoints). 
The Nordic Pavilion- building in 
harmony with nature. 

THE FIRST HILL IN VENICE
The program is to build a public playscape in Venice that 
houses public swimming pools and children’s facilities 
underneath. In a city where it is mostly flat, The land-
scape aspires to create forms that can support children 
activities. It should be abstract and reduced and never 
influencing them too rigidly, allowing them to make their 
own decisions. Simultaneously, the surface aims to be 
complex, where the boundary between the wall and floor 
is indistinguishable. The landscape is carved to respond 
to people and water, provoking play at different levels.

1. PLAYSCAPE + VIEWING PLATFORMS  
(ROOF)
The playscape is the roof of the building. It can be ac-
cessed through multiple slopes and ramps around the 
building that will slowly lead the visitor up the landscape. 
The playscape involves a series of mounds that vary 
in slope angles to provoke different activities such as 
climbing, rolling and sliding. The playscape also consists 
of several viewpoints that are designed to give the visitor 
views to the lagoon and the rest of Venice. 

2. NATURAL SWIMMING POOLS  (GROUND 
FLOOR)
Using harvested rainwater from the roof terrain, water is 
filtered and used as public swimming pools. Swimming 
pools will be above ground to prevent flooding contami-
nation and avoid excessive excavating underground. 

3. CHILDREN FACILITIES + LIBRARY  (FIRST 
FLOOR)
A small nursery is located above the public pools. This 
nursery consists of a small playroom, cafe and library. 
For privacy, these facilities have separate entrances to 
the public pool and can be accessed via the playscape 
and lift. 

 

LA CONCRETE SKATE PARKS 
Captured in a series of photos taken by photographer 
Amir Zaki, he showcases large empty skate parks 
around the city of LA. In his photos, he captures forms 
that include scooped walls, curled roofs and undulating 
floors made from concrete in a brutalist style. This form 
and landscape can be seen as abstract, open to the 
user’s interpretation.  

CORAM’S FIELD
Coram’s Fields s a large urban open 
space in central London. It includes a 
children’s playground, sand pits, pets 
corner, football fields,cafe and nursery. 
Coram’s Fields celebrates play by mak-
ing it accessible for the public with a wide 
range of facilities in one place.

ALDO VAN EYCK
Aldo Van Eyck is famous for his play-
ground designs after WWII. They are 
found in derelict areas of the city, merg-
ing with the city’s fabric. His concept 
for the playground is to be abstract and 
reduced that never influences the kid’s 
movements. 
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.4 DESIGN PROCESS

DEVELOPMENT OF 
LANDSCAPE
The main form of the terrain is designed 
based on several conditions. From these 
conditions, rough contour lines (top image) 
was designed to patch into the final, more 
organic form (bottom image).

Massing conditions are:

1. Entry points to the landscape (starting 
from+0m), 
circulation of the public through the gar-
den.

2. Reaching the highest point (+20m) to 
achieve views of St Mark Square and rest 
of Venice.

3. Create a walkable surface

4. Remove minimum number of trees. Ra-
dius of 2.5m around existing tree 

1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.4 DESIGN PROCESS

HEIGHTS
In the design process of the landscape, 
height  was the main consideration. A 
height of 20m needs to be achieved to ob-
tain views above the site and towards St. 
Marks Square. Once this was set, second-
ary peaks are designed that slowly merges 
with the highest (20m) point.  In order to 
reach the height of 20m, a certain length is 
needed to achieve a gradient slope. 

EXISTING TREES
To create the form of the landscape in 
plan, I used existing trees as a starting 
point. After doing a planting plan of existing 
trees, a radius of 2m was set around each 
tree to determine the form. Decisions were 
made to efficiently remove as few trees as 
possible. 

KEY

Final Generated Contour Line

Draft Contour Line

Entrance Points to Landscape

Ramp Access to Landscape

Ground Entrance into Building

Existing Tree PerimeterLATEST ITERATION

FIRST ITERATION

Ex
isti

ng
 S

ite
 W

al
l 

MASSING
With the key strategies above in mind, the 
final form was designed. In addition, the 
orientation of the building was designed on 
a diagonal to the x axis to 
1) get a larger distance to achieve a height 
of 20m
2) create a new entrance towards the resi-
dential housing zone 
3) pointing/ facing towards St Mark 
Square.

St 
Marks

 Sq
uare

Residential Zone

20m high

St 
Marks

 Sq
uare

LEVELS ON SITE
Analysis of different heights on site to 
inform the heights of the landscape. 

Buildings surrounding the site are 
mostly 4 storey buildings, with a 
height of approx 16-20m. The gen-
eral city scape is rather flat with St 
Mark’s tower as a prominent feature 
in the skyline. 
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1.4 DESIGN PROCESS

1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.4 DESIGN PROCESS

       Angles of Slope:

25 degree <      Walking
25-35 degree    Walking with aid
35-50 degree    Steps
50 degree >      Climbing/ no access
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CRITICAL ANGLE

CRITICAL ANGLE
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ANGLE OF SLOPE
The main concept behind the design process is to create a surface that is walk-
able without the need for additional aid equipments (e.g. railings). From regu-
lations as seen in Figure 1, the preferred angle for ramps and inclines is 0-30 
degrees. Beyond this angle, stairs and ladders are required for accessibility. With 
this basic principle in mind, the landscape is modified through several iterations to 
achieve maximum walkability with the given site and conditions. 

PREVIOUS ITERATION 3
At each iteration stage, the idea of walkability is the main focus. With a 
Grasshopper script, I was able to generate and map out the angle of slope 
on the surface. The aim is to create as much slope at the angles 0-30 but 
still reaching the viewing point of +20m. The size of the site was a challenge 
as it was not big enough to allow long slopes without completely removing 
all the existing vegetation. 

PREVIOUS ITERATION 2 

ITERATION 4
 

Figure 1. Preferred angles for accessibility

SUPERKILEN
Superkilen is another reference 
that uses landscape to reinvent the 
city, making play part of the urban 
fabric. The slope here is more 
dramatic and playful. 

YAKOHAMA TERMINAL PORT
The port consist of a series of surfaces 
that gently curve and fold into a hab-
itable landscape acting as roof. The 
landscape has wave-like forms that cre-
ates circulation and enclosed spaces.

Grasshopper script used to map out slope zones.
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.4 DESIGN PROCESS

1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.4 DESIGN PROCESS

ISAMU NOGUCHI
Noguchi is a landscape architect who designed 
conceptual playgrounds. After his first work 
Play Mountain was criticised for being too dan-
gerous, he designed Contoured Playground, a 
gentle and smooth landscape that has a very 
delicate and intricate quality to it. 

CARLO SCARPA
Scarpa uses channels and ponds to bring water 
into his architecture and landscape. The flow of 
water in the garden of Queruni Stampalia cre-
ates a very tranquil atmosphere. In addition to 
its aesthetic qualities, water is also used in the 
garden to irrigate the grass.

DIANA MEMORIAL FOUNTAIN
The Diana Memorial Fountain is a sculptural 
form that focuses on the movement of water 
through a series of patterns to generate differ-
ent water movements that engages with the 
user. It utilises the natural slope of the site to 
divert the water downwards. It shares the same 
concept of activating a public space. 

SCULPTING A PLAYSCAPE
To explore the possibilities of the landscape, 
this model was made to start introducing 
sculptural qualities that would respond to both 
children and water on a different scale. This 
model focus on creating a abstract sculptural 
qualities that enhances the surface. 

Steps are designed into the landscape in areas where the 
slope gradient is over the limit. Not only practical, but these 
steps will also add movement to water flow when it rains, 
acting as a water feature. Slopes that are within the safe limit 
are kept smooth and natural to promote free play. Pathways, 
channels and rooms are also introduced to create more 
surfaces and spaces for people to  inhabit. Channels are 
designed for water harvesting as well as a structure for play 
when it is dry. 

AFFORDANCE THEORY
“Affordance theory states that the world is perceived not only 
in terms of object shapes and spatial relationships but also 
in terms of object possibilities for action (affordances) — per-
ception drives action.” Gibson, J. J. (1966). This theory can 
be applied to the playscape as these sculptural elements can 
be perceived differently by different users. For instance, these 
steps can act as a place to rest, gather, climb or play.  

SPATIAL ORGANISATION
The organisation of the spaces in the section is divided 
into two parts, the public swimming pool facilities on the 
elevated ground floor and the nursery facilities on the 
upper floors. The closed spaces are suspended from 
the roof, giving more ceiling height for the pools below. 
Access to the enclosed spaces can be reached by path-
ways on the roof or the lift. 
 
In plan, the main concept is to create an open floor plan 
with the swimming pools at 1.8m above ground. The 
ground is divided into three levels to improve circulation 
(0m, 0.8m, 1.8m). The two entrance facing the villa is a 
lift entrance, to allow dry access to the upper floors with-
out passing through the pool level. Next to this there are 
side pathways that lead visitors to the pool entrance. At 
the pool entrance, visitors are required to rinse their feet 
in water channels at the threshold to avoid muddy floors. 
Locker facilities are also located at the pool entrances. 
More water channels surrounds the pool level to control 
the movement of people.

CAPACITY
Swimming Pools: 1969pax max
1pax=1m²
Changing Rooms: 170pax max
1pax=0.25m² bench

Changing room for 5-8% of population
158pax (8% of population) < 170pax 

9140m²

2142m²

362m² 84m²

361m²458m²

581m² 90m²

250m²

236m²

277m²

568m²

95m²134m²

Playscape

Regeneration
Ponds

Playroom

Cafe Library

Changing 
Room

Terrain 
Pools

Indoor Pools

Outdoor Pools

LockersOpen ShowersChanging Rooms

Library

Library

Cafe Playroom

Water Storage

General PoolPaddling Pool

Closed

Open

Entrance from 
Landscape

Central Circulation
Light well&Lift Spatial requirements for swimming pools from the Neufort’s 

Guide 

General PoolA AGeneral Pool

Pool Entrance

Pool Entrance

Lift Entrance

Lift Entrance
+0.8m

+0.8m

+1.8m

+1.8m

0m

Pool Entrance: Feet Rinsing and Lockers

Side Path: Water channels to prevent climbingLift Entrance: Separate entrance to the lift 

1. Course Broom Finish Concrete
2. Screed Finish Concrete

1

2

Side path leading 
to pool entrance

GROUND FLOOR
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.5 MATERIAL STRATEGY

GLASS!
The primary building material will be glass due to Venice’s rich his-
tory with glass production. Further more, glass is also 100% recy-
clable which is in line with the sustainability ethos of the project. By 
constructing in glass, it also contributes to the local craftsmanship, 
which is in decline due to commercialism and over-tourism. Differ-
ent types of glass will be used for roof cladding.

Transparent Glass

Clear Frosted

Anti-Slip Glass

Mosaic Glass

Acid Etched
PTV 50

Textured Fritted
PTV 60

1.6 ROOF STRATEGY

STEEL
Steel will be used as the main structural material for 

the main space frames and columns. 

TIMBER + OPAQUE TILES
Timber is primarily used as a secondary 

structure to mosaic tiles for the roof.  

SANTA CATERINA MARKET
The Santa Caterina Market by 
Miralles is a good example for 
its structure and materiality. It 
uses steel for its main struc-
tures with timber as a second-
ary structure for the canopy. It 
is then cladded with ceramic 
plates. The contrast of the 
material palette creates a more 
enriched design language. 

Transparent glass will be used in areas that 
needs the most daylight. Frosted glass can 
be used to produce a more diffused light. 

Anti-slip glass will be used for to allow vis-
itors to walk on safely, this will primarily be 
for indoor areas. Anti slip glass come in 
three main forms, acid etched or fritted. 

Mosaic glass will be used in areas that 
needs to be opaque. These tiles can also be 
slip resistant and textured. 

TRANSPARENT TILES
  

MOMENT 1:
Space Underneath: Pool Entrance/Play Cave
Light Condition/Transparency: 100 lux
Slope Degree: 35-50
Surface Texture/Grip: No Grip (No Access)
U Value: 1

MOMENT 2
Space Underneath: Pool Circulation
Light Condition: 2-300 lux
Slope Degree: <25
Surface Texture: Medium Grip U Value: 1

MOMENT 3
Space Underneath: Pool + Library
Light Condition: 2-300 lux
Slope Degree: <35
Surface Texture: High Grip U Value: 1

MOMENT 4
Space Underneath: Library
Light Condition: 300 lux
Slope Degree: 35-50
Surface Texture: No Grip (No Access)
U Value: 0.7-1

MOMENT 5
Space Underneath: Library 
Light Condition: 300 lux
Slope Degree: <35
Surface Texture: High Grip 
U Value: 0.7-1

ROOF PERFORMANCE

1
2

3

4

5

Indoor Pool Lighting
According to BS EN 15288-1 Swimming Pools -Safety Require-
ments for Design,it is recommended that maximum use of natural 
light is used. Circulation, plant rooms and changing areas require 
a uniform 100 Lux .Water areas require a uniform 200 Lux. Lower 
levels are permitted but with increased supervision

Generally 300 lux light level is sufficient in swimming pool. 

Rubber Photochromic Glass

Clear Frosted Photochromatic Mosaic 
(Opaque)

Rubber 
(0-100%)

Moment 1 X X

Moment 2 X X X 

Moment 3 X X X 

Moment 4 X X

Moment 5 X X X 

Small rubber tiles will be 
used and interchanged 
with glass tiles to provide 
better grip on outdoor 
surfaces.

Photochromatic glass will be used in areas 
that needs to be shaded during hot days but 
still allowing daylight. Opacity will change 
with the weather/uv rays. 
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.7 STRUCTURAL STRATEGY

1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

STEEL TRUSS SPANNING 
The key structural strategy is to create a space frame structure 
with steel trusses as the primary structure. After experimentation 
and consideration, a span of 20m is decided to keep the spaces 
under the landscape more spacious. This implies a truss depth of 
average 1m, using the 1:20 ratio. Therefore, more columns are 

implemented to support the roof in areas that has a larger span. 

1.8 FIRE & ACCESS STRATEGY

120m

55
m

64
m

60
m

28
m

30
m

20m Span

1. CLADDING & GLAZING
Cladding and glazing of the building will be on 
the roof’s surface. Cladding will be made from 
different curvatures of glass. The glass compo-
nents will be manufactured and sourced locally 
in Venice and Italy. Exploration on making the 
cladding will be part of the main focus. 

2. SMALLER RESOLUTION 
(SECONDARY STRUCTURE)
The secondary structure framework makes the 
roof typology more refined at different scales. 
The secondary structure will be made from 
steel. In some areas, the secondary structure 
of the surface can be habited by children. 

3. LARGER RESOLUTION 
(MAIN STRUCTURE) 
The main structure will be made from a se-
ries of steel trusses that spans in the shorter 
axis. The depth of these trusses ranges from 
0.8-1.5m, spanning at a distance of 20m. The 
curvature of the main trusses is of a larger 
resolution, giving the surface its basic shape. 
Frequency of truss is at every 2m to reduce 
the depth of beams going in the other axis. 

4. COLUMNS
Some of the main truss directly touches the 
ground, some is connected to columns at the 
perimeter and some are suspended. Addi-
tion columns are places within the building to 
support the structure. In addition to columns, 
structures like the lift core and light wells also 
support the load.  

5*

2

1

Fire Assembly 
Point

Fire Exits Fire Extinguish-
er Location

Fire Hose Reel 
Location

Escape 
Routes

Fire Engine 
Parking

FIRE STRATEGY
The layout of the building consist of mainly open floor 
plans with minimal enclosed rooms making it a low risk 
for fire. Stated in Approved Document B Fire Safety, 
the travel distance for an assembly and recreation 
space is 18m in one direction and 45m in more than 
one direction. On each floor, there is a minimum of 
two emergency exits. When a ramp forms part of the 
escape route, any sloping floors should have a pitch 
of no more then 35 degrees. For recreation spaces, 
sprinklers are only required for storeys that are above 
30m, which is not the case in this building.

ACCESS STRATEGY
Accessibility is one of the key focus in the design pro-
cess, this was done through the slope angle analysis. 
However, due to the nature of the landscape,  the 
roofscape itself is not completely accessible to wheel-
chair users due to the uneven surfaces. Some parts 
of the landscape can still be accessed by the disabled 
through a central lift that gives access to all essential 
floors. On each floor, there are designated step free 
areas/routes that is accessible to everyone. 

LIFT LEVELS
The lift levels that provides disabled ac-
cess to the main areas in the building. A 
stair lift is installed for access to the pool 
level (+1.8m) from the ground (+0m). 

New Columns

Existing Structural Elements

GROUND FLOOR +0M

FIRST FLOOR +7M

ROOF +20M

Legend

OPEN AIR ROOF
Fire regulations regarding travel distances on open air roofs 
is unclear in BS9999 Fire safety in the design, management 
and use of buildings – Code of practice 2017. However, in 
Approved Document B Volume 2 – Buildings other than 
dwelling-houses 2013 (ADB) a maximum travel distance of 
60m is recommended for escape routes within the open 
air from rooftop plant in one direction and up to 100m for 
more then two directions. 

6

3

0cm

First Floor (+7m)

120cm

194cm
170cm

Roof Playscape(+20m)

B

B

Section A-A

Pool Floor (+1.8m)

73cm
0cm

73cm
120cm

194cm
170cm

1:200 @ A11:200 @ A1

Ground Floor (0m)
17

9

10

11

5 5

13

13

1. Lift Entrance 
2. Pool Platform
3. Swimming Pool
4. Pool Structure
5. Rainwater Collection Column
6. Changing Rooms
7. Outdoor Pool
8. Lift Lobby
9. Cafe
10. Library
11. Play Cave
12. Plant Room
13. Playscape

8

83

4

12

2

10

8

6

4

5. FOUNDATION
The foundation will be steel piles with concrete 
pile caps implemented into the soil. Due to the 
geological soil composition of Venice, the piles 
will not hit the bedrock and therefore will sit 
in clay. *Position and dimension of piles to be 
advised by engineer. 

6. SWIMMING POOLS
To reduce excavation of the ground and pre-
vent contamination of water during flooding, 
swimming pools are designed to be above the 
ground, made from precast concrete.  

Playscape Viewing Level +11m

Cafe + Playroom Level +7m

Lift Entrance +0.8m

Pool Level +1.8m
(Access by stair lift)
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.9 HEALTH & SAFETY STRATEGY

CITY ON WATER
The city of Venice has a different at-
titude to health and safety. Due to its 
rich history, the city is not built with 
strict safety regulations. From bridges 
with no handrails, to kids standing on 
boats and paths that leads to dead end 
canals, Venice as a city is a great ex-
ample of how everyday safety precau-
tions like handrails is not necessary. 

ADVENTURE PLAYGROUND
Adventure playground is an example 
of risk in play. It grew popular after the 
war when children would play in bomb 
sites with scrap materials. Modern 
playgrounds  today have strict safety 
regulations and this affects the chil-
dren’s ability to grow and experience. 
“Better a broken bone then a broken 
spirit” is a quote used by the founder of 
Adventure Playgrounds.

ARCHITECTURAL SAFETY 
FEATURES
Subtle details are designed into the land-
scape to prompt visitors’ actions. This 
channel is designed on the edge of the 
surface to act as a barrier without the use 
of railings. 

SLOPE STRATEGY (RISK IN PLAY)
The safety concept of this building is to design a surface 
that does not require handrails. Following the principles of 
Adventure Playground and Venice as a city, the concept 
of having no handrails will make people more careful and 
aware of their surroundings. At the same time, it also gives 
more freedom to the users by not constricting them to a 
boundary. 

The surface slopes are designed to imitate a natural land-
scape.  Like on a hill, the angle of slope and safety of us-
ers is based on their judgment of risk. This landscape aims 
to push the limits of risk in play using architecture. 

Upon research, an average ramp in the industry is 5 de-
grees but the maximum angle is 30 degrees to be still 
accessible to visitors. It is important to acknowledge that, 
depending on the physical abilities of different age groups, 
the slope range varies. A younger user may climb a slope 
larger than 30 degrees and an elderly user may only walk 
on less. 

Therefore, the slope strategy is to assign universal areas 
where the angle is less than 20 degree to cater to the ma-
jority and only using angles above 20 degrees for specific 
forms that can be further explored by more capable users. 
Users who are handicapped are not advised to enter the 
landscape by the slopes but to use the lifts to access des-
ignated platforms on the landscape.

MATERIAL PALETTE
Different texture and colour of the surface 
also prompts the user. For instance, a 
smooth surface will indicate no climbing. A 
more textured surface will promote more 
activities such as running and climbing. 

42.6°

31.5°17.0°14.8°

45.7°
36.9°

16.0°

14.8°47.9°

24.4°

21.3°

21.0°8.4°
15.4°

10.5°

13.7°

19.2°

11.1°

17.3°

26.2°

13.0°

38.6°

57.7°

9.7°

17.1°12.3°

5.1°

7.2°

37.5°

6.4°

42.6°

31.5°17.0°14.8°

45.7°
36.9°

16.0°

14.8°47.9°

24.4°

21.3°

21.0°8.4°
15.4°

10.5°

13.7°

19.2°

11.1°

17.3°

26.2°

13.0°

38.6°

57.7°

9.7°

17.1°12.3°

5.1°

7.2°

37.5°

6.4°

LEVELS
Surface is strategically divided 
into levels to prevent major 
falls.  

1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.9 HEALTH & SAFETY STRATEGY
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1.0 BUILDING FORMS, SYSTEMS, PLANNING, CONTEXT 

1.10 ENVIRONMENTAL STRATEGY

HEATING & COOLING
Heating and cooling is important in the environ-
mental strategy due to the extreme temperature 
in Venice. Temperature varies from 0-29 degree 
celcius throughout the year. Heating and cooling 
will be done by utilising water from the lagoon 
through a heat pump/condenser to warm/cool 
the internal air. Maintaining an ideal internal tem-
perature of 25-30C is also achieved by using an 
appropriate amount of insulation and selection of 
material (e.g triple glazed glass).

SUNLIGHT
Daylighting will be used as much as possible 
throughout the building, whilst being mindful of pos-
sible heat gain consequences. Skylights and clear 
roofs are designed in the cafe, library and play-
rooms. A light well is also designed to bring daylight 
to all levels.

VENTILATION
Ventilation throughout the building is essential due 
to the large public space on the ground level, this 
will be done naturally with cross ventilation. For 
spaces on the upper levels, air flow will be done 
through stacked ventilation with a central light/venti-
lation well and openings/windows. 

HEAT GAIN
Heat gain during summer is the main concern for 
the environmental performance of the building. As 
the building will be cladded with glass, this will am-
plify the heat during summer. To mitigate this, the 
roof will be strategically cladded with a variety of 
glass (clear to opaque) to prevent overheating.  

WINTER STRATEGY
During the Winter months of September to May 
the building will experience an external tempera-
ture of 0-12 degrees. Temporary enclosure will 
be installed at the entrances to prevent heat loss. 
Heating using the lagoon water will be used. Suf-
ficient insulation will be designed into the glazing.

SUMMER STRATEGY
During the Summer months of June-August the 
building will be at its hottest. Methods of cooling 
such as stacked and cross ventilation will be 
applied. Cooling will also be achieved by using 
the lagoon water to create cool air through con-
densation. Bodies of water surrounding the site 
and within the building will also cool the visitors 
due to the prevailing wind coming from the SSE 
direction. 
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WATER HARVESTING
Rainwater will be harvested from the roofscape. 
Water will be drained and collected from the 
ground channels as well as channels on the roof. 
Water will be stored underground and filtered 
through layers of sand and used for the swim-
ming pools. 

N

Roof Plan 



  GA DRAWINGS
Ground Floor Plan

First Floor Plan
Roof Plan

Short Section
Long Section

East Elevation
North Elevation
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2.0 BUILDING CONSTRUCTION 
2.1 Construction Sequence

2.2 Truss Design

2.3 Material Toolkit
2.3 Material Toolkit

2.4 Roof Construction
2.4 Roof Construction

2.5 Internal Moments
2.5 Internal Moments

2.6 Lighting
2.6 Lighting

2.7 External Moments
2.7 External Moments

2.8 Slump Glass Skylight
2.8 Slump Glass Skylight

2.9 Dimension Analysis
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2.0 BUILDING CONSTRUCTION

2.1 CONSTRUCTION SEQUENCE

2.0 BUILDING CONSTRUCTION

2.2 TRUSS DESIGN

PRECAST CONCRETE
To reduce excavation of the ground and 
prevent contamination of water during 
flooding, swimming pools are designed to 
be above the ground, made from precast 
concrete.  The design of the pool aims to 
promote play by having steps that pro-
trudes or sunken in to create levels and 
pockets of water. 

VENICE GROUND
The foundation will be concrete filled steel 
piles with concrete pile caps implemented 
into the soil. Due to the geological soil 
composition of Venice, the piles will not 
hit the bedrock and therefore will sit in silt 
and clay.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

FRAMEWORK RESOLUTION
The main structure will be made from a series of steel 
trusses that spans in the shorter axis. The depth of these 
trusses ranges from 0.8-1.5m, spanning at a distance of 
20m. The curvature of the main trusses is of a larger res-
olution, giving the surface its basic shape. Frequency of 
truss is at every 2m to reduce the depth of beams going in 
the other axis. 

The secondary structure framework makes the roof typol-
ogy more refined at different scales and resolution. The 
secondary structure will also be made from steel. In some 
areas, the secondary structure of the surface can be habit-
ed by children as a play space by using netting. 

STAGE 4: STEEL FRAME CONSTRUCTION

STAGE 3: PRECAST CONCRETE 
                 CONSTRUCTION

STAGE 2: BASEMENT WORKS

STAGE 1: FOUNDATION PILES

STAGE 5: GLASS CONSTRUCTION

Temporary docks are installed

Selected trees on site are removed and 
relocated.
 
Excavation of the site begins: soil is 
removed to the adviced depth and steel 
piles are inserted according to engineer 
drawings. 

Pouring of concrete foundation over the 
piles, creating the plant room and water 
storage tank below ground. 

Precast concrete for the ground level to be 
transported and installed. 

Lift shaft construction can begin

Steel frame components is transported and 
welded on site. 

Prefabricated glass panels starts arriving 
and is ready to be installed on the roof, 
nternal walls and floors. 

Glass production and installation will be 
phased to manage cost

THE PINCH (REFERENCE)
The Pinch is a local community project built in Yunnan, 
China in efforts of reconstructing after the 2012 earth-
quake. Similar to my truss design, this library is made from 
a series of wood trusses that changes form to create a 
gradual incline to a sharp upward pitch. The trusses ex-
tends down to act as a bookshelf. This is a good reference 
that highlights the playfulness of a truss structure. 

STAGE 6: FINAL TOUCHES

Installation of secondary MEP

Removal of temporary docks and machin-
ery

Final inspection for any faults and defects

Begin cleaning and ready for close out

CONSTRUCTION IN VENICE
Construction is Venice is very unique due 
to the limited amount of land/space. Trans-
portation of large supplies is difficult and 
has certain limitations. In my case, since it 
is located directly next to the water, most 
of the materials will be arriving by boat 
(along with machinery). Temporary docks 
will be established at the start of construc-
tion.  

PPE to be worn at all 
times during all stages
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2.0 BUILDING CONSTRUCTION

2.3 MATERIAL TOOLKIT

PHOTOCHROMIC GLASS
This is an example of a customised pho-
tochromatic glass that can be customized 
produced as an architectural piece.

MOSAIC GLASS
Mosaic glass is widely produced in Ven-
ice. It is made from melting recycled glass 
to create colourful opaque tiles that can 
be cut down to specific small dimensions.  

SANDBLASTED/ACID ETCHED GLASS
Sandblasted and acid etched glass 
makes the surface slip resistant, however 
it is still not enough for outdoor conditions 
and should be used only for indoor. 

RUBBER
Small rubber adhesives will be attached 
to some tiles for extra grip for outdoor 
conditions. 

CLEAR GLASS
Clear glass is used in areas where sun-
light needs to be constant in the space 
below.

COLOUR SCHEME
The Bright Colour Appeal
Colour scheme for the surface is 
derived from the mapping of steep-
ness. The use of primary colours 
also appeals to younger children. 
From research, children are more 
attracted to bright block colours 
rather then pastels and neutral 
shades. This is because it helps kids 
them distinguish objects from one 
another. Children tend to associate 
colours to meaning and items at an 
early age.

Iteration 1 illustrates the initial colour 
blocking of the surface using the pri-
mary colours. This is further devel-
oped in iteration 2 to create a more 
refined and sophisticated design 
by having a more gradual transition 
between colours. 

2.0 BUILDING CONSTRUCTION

2.3 MATERIAL TOOLKIT

PRIMARY 
COLOUR

GRADIENT
COLOUR

RUBBER GRIP PERCENTAGE
35%                                50%

TRANSPARENCY
(BITMAP)

TILE TYPES
A set of tiles are created base of the specification of each surface 
condition. Tile types were originated from three primary colours 
used to indicate slope steepness. From this, six tile combinations 
were creates to pixalate and blend the colours together. Another 
set of tiles are created for achieving better grip. This is done with 
combing tiles with rubber tiles are different intensities (35% and 
50%). Lastly, two opacity settings are given to the existing opaque 
tiles. Bitmaps are used to quickly render the transparency effects 
for testing and visualisation. White spaces are clear, black spaces 
are opaque.  

1
2

3

4

5

1

2

MVRDV CRYSTAL HOUSE, 
AMSTERDAM

The crystal house by MVRDV in Am-
sterdam illustrates the innovative use 
of glass in architecture. The store-
front resembles an old townhouse 
constructed with molded glass bricks 
bonded with high strength glue. 
This reference shows how transpar-
ency in the facade can be gradual 
and precise. The glass facade was 
produced with glass manufacturers 
Poesia in Venice. Each brick can be 
remelted and recycled. 
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BESPOKE GLASS SHEETS
Patterned sheets made with glass threads are cut, 
layered, and kiln formed by a glass artist called 
Richard Parish. A similar technique can be used to 
produce the finish glass layer for the glazing. It gives 
the impression of many smaller pieces but is fused 
together to create larger sheet, which makes it easi-
er for assembly. 

10mmx10mmx3mm rubber with adhesive

1No. 10mm (bespoke finish), 1No. 6mm, laminated w PVB film

16mm air filled cavity

2 No. 6mm laminated w PVB film

1No. 10mm  (bespoke finish), 1No. 6mm, laminated w PVB film

16mm air filled cavity

2 No. 6mm laminated w PVB film

10mmx10mmx3mm rubber with adhesive

1No. 10mm (bespoke finish), 1No. 6mm, laminated w PVB film

16mm air filled cavity

2 No. 6mm laminated w PVB film

1No. 10mm  (bespoke finish), 1No. 6mm, laminated w PVB film

16mm air filled cavity

2 No. 6mm laminated w PVB film

2.0 BUILDING CONSTRUCTION 2.0 BUILDING CONSTRUCTION

GLASS BUILD-UP
The glass build up is a combination of laminated and insulat-
ed glass. Laminated glass is used for safety reasons as the 
glass will be used as flooring. The PVB film layer holds the 
glass together if it is broken. Double glazing if used to retain 
indoor heat during winter months and trap heat from the sun 
during the summer. It also reduces condensation and energy 
consumption. A bespoke layer of glass will be layered on top, 
maintaining the warranty of the glass below. 

1

2
3

1. 1No. 10mm (bespoke finish), 1No. 6mm lami-
nated with PVB film, 16mm air filled cavity, 2No. 
6mm laminated with PVB film
2. Silicon sealing profile
3. Joint backing rod
4. Steel L channel framing for glass panel, welded
5. Steel U channel secondary structure, welded
6. Screw
7. Main steel truss load bearing structure, steel 
hollow sections, Ø120mm, welded, curved
8. Brushed stainless steel rain gutter
9. Precast concrete

2

1

3

Main steel truss, steel hol-
low sections, Ø120mm

Secondary U channel 
framing

1No. 10mm (bespoke 
finish), 1No. 6mm lam-
inated, 16mm air filled 
cavity, 2No. 6mm laminat-
ed glass with L channel 
framing

A

B

A

B

2.4 ROOF CONSTRUCTION 2.4 ROOF CONSTRUCTION

3

1. Joint backing rod, silicon sealing 
profile 

2. Double glazed laminated glass w 
bespoke glass layer, 46mm

3. L channel frame, welded
4. U channel secondary structure, 

welded

4

2

1

1.5m

1:5 Joint Detail (Section)
1:20 (Section)

4

6
5

2

3

4

5
7

8

9

1No. 10mm (bespoke 
finish), 1No. 6mm lam-
inated, 16mm air filled 
cavity, 2No. 6mm laminat-
ed glass with L channel 
framing

Panels become more 
opaque as the curvat-
ire decreases. Opaque 
panels have more grip.

TRIANGULATION
The curvature of the roof is broken down into straight 
pieces of triangles to reduce manufacturing costs. This 
resulted in a faceted curve that still appears smooth 
from a distance. The sizing of the panels depends on 
the degree of curvature. The larger the curvature, the 
smaller the pieces. A dimensional analysis have been 
done to see the limitations of this (pg46).
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2.0 BUILDING CONSTRUCTION

2.5 INTERNAL MOMENTS

3

4

5

2.0 BUILDING CONSTRUCTION

2.5 INTERNAL MOMENTS

1

2

EFFECT OF GLASS ON INTERNAL 
SPACES
The roof is draped across the internal spaces.
This section identifies different areas within the 
building to explore further. These areas have dif-
ferent internal lighting conditions hence, the trans-
parency of the glass panels needs reflect that to 
maximise daylighting. 

The transparency of the surface is a compromise of 
several factors such as 
1. does it need to be a gripped surface 
2. does it allow enough daylighting to the internal 
spaces 
3. will over heating occur 
4. consistancy and colour of light required

MOMENT 1:
Space Underneath: Pool Entrance/Play Cave
Light Condition: 100 lux (diffused)
Surface Grip: No grip needed

MOMENT 2
Space Underneath: Pool Circulation
Light Condition: 2-300 lux
Surface grip: Grip needed

MOMENT 3,4,5
Space Underneath: Library
Light Condition: 300 lux (white even)
Surface grip: Grip needed in moment 5
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2.0 BUILDING CONSTRUCTION

2.6 LIGHTING (TRANSPARENCY)

12pm June 14 Test 1
Overexposed lighting during the afternoon, creating 
harsh and strong lighting. Shading is needed. 

8am June 14 Test 1
Daylight from the morning is soft and even. 
No modification is needed. 

MOMENT 1:
Space Underneath: Pool Entrance/Play 
Cave
Light Condition: 100 lux
Surface Grip: No grip needed

MOMENT 2
Space Underneath: Pool Circulation
Light Condition: 2-300 lux
Surface Grip: No grip needed

8am June 14 Test 1 12pm June 14 Test 1
Uneven lighting in the main pool area. Most of the 
spaces are not illuminated enough (2-300lux).

12pm June 14 Test 5
In this test, I increased the opacity of the roof to allow 
light into the space. By also increasing the daylighting 
in the library, light can now pass through the frosted 
glass floor onto the ground level, illuminating the pool.

8am June 14 Test 4
No major changes to the morning lighting as the roof 
opacity facing east did not change

12pm June 14 Test 3
During days with clear sky, photochromatic glass 
on the roof will diffuse the incoming light, creating a 
soft orange hue at the entrance while still achieving 
100lux.

12pm June 14 Test 5
To prevent overheating, photochromatic glass is used 
to lower the exposure to UV rays and sunlight whilst 
still allowing some transparency, creating a diffused 
green light.   

2.0 BUILDING CONSTRUCTION

2.6 LIGHTING (TRANSPARENCY)

12pm June 14 Test 1
This test shows the lighting in the library with an 
opaque roof.  

8am June 14 Test 1

MOMENT 3,4,5
Space Underneath: Pool + Library
Light Condition: 300 lux
Surface grip: Grip needed in moment 5

OVERCAST
During a cloudy day, supplementary artificial 
lighting will be used to illuminate the spaces. 12pm June 14 Test 2

This test shows the lighting in the library with the top 
part of the S facing roof being translucent. Shadows 
are still casted but it is lighter. 

12pm June 14 Test 3
This test shows more translucency in the roof facing S 
and N. Keeping the roof directly above opaque to pro-
vide some shade. By increasing translucency, it allows 
visitors to look out into the lagoon. Clear glass is used 
here instead of photochromatic glass to provide a bet-
ter environment for reading (no colour tint). 

8am June 14 Test 3
No major changes to the morning lighting as the roof 
opacity facing east did not change.

8am June 14 Test 2

SHADING
South facing roof above the pool area will need 
to have shading during sunny days to prevent 
overheating. Photochromatic glass will be used 
instead of clear glass here to adapt to the UV 
conditions. The bitmap below is used to render 
the effects of photochromatic glass under the 
sun. 

NIGHT TIME ILLUMINATION 
During the evening when it is 
dark, artificial lighting will be 
turned on to achieve lighting re-
quirements. Uplighting will also be 
used on the roofscape to guide 
users. For the render an IES light 
file was used to get realistic ef-
fects. Indoor lighting was achieve 
by using a yellow-white sphere 
light. 

At night, the indoor lighting will 
softly illuminate the playscape. 
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INHABITING THE TRUSS: PLAY CAVE
In the large cavities of the structure, children will be 
able to climb inside from the roof to experience the 
building from a different perspective, getting close 
to the glass, seeing through it to the lagoon. Safety 
netting also known as Tension Accessed Platform is 
used to create a surface to walk on but at the same 
time still letting light in.

Mesh size is 60mmx60mm (Class A) with secure fix-
ing to the steel truss. 

2.0 BUILDING CONSTRUCTION 2.0 BUILDING CONSTRUCTION

2.7 EXTERNAL MOMENTS 2.7 EXTERNAL MOMENTS

1

7 ValleyDam itiacerra, no

The “valley” is one of three paths from the main entrance to the rest of the playscape. It is the most 
viable route for majority of the visitors as it has gentle slopes and is facing the lagoon. Being the 
most accessible scenic route, it is the ideal place to view the sunset. The floor of the valley will illu-
minate after sunset to create a place for gather even after the sun is down. The path is softly illumi-
nated to direct people in the dark .

7:00pm

7:00pm

7:00pm

Clear glass entrance to the play cave 
illuminates at night, bringing out the 
vibrant colours of the glass inside. 

Material was chosen to create reflections 
of activities inside the cave whilst still 
being translucent and open to the sky.

Smaller enclosure above the struc-
ture gives a warm glow at dawn, ideal 
for stargazing. 

Test 2 Coloured glass

2 Viewing Platform

The viewing platform on this level needed to let light 
through in order for the glass below to bring daylight 
into the swimming pools indoors. Whilst experimenting 
with different types of translucent glass, the level of grip 
was also considered. Comparing acid etched glass with 
a rubber layered glass, the rubber layered glass is cho-
sen as it gives the most grip outdoors. I decided to have 
no colour in the glass to create a seamless horizon to 
the lagoon view. 

Test 1 Timber

Test 2 Acid etched clear glass

Test 3 Rubber grip layered on clear glass

Test 1 Coloured ceramic 

6

5 Playroom Entrance

View from below the playcave, looking 
through the different layers.

Skylight

Test 3 Clear glass

External Surface at Night

Climbing Wall

Entrance to Play Cave

When the roof lights up 
when the sun goes down, 
it looks like a giant lantern! 
Its so spectecular to see, 
almost like a show!

Mum, up here! The view from 
here looks so cool, I can see 
the lagoon through the glass! 

The building is so different at night, its like a new ex-
perience. I would recommend everyone to visit during 
both day and night to get the full effect!

its so magical!

Test 1 

Test 2

ENTRANCE TO PLAYCAVE
The entrance to the playcave is 
located on the roofscape. The 
opening is integrated into the de-
sign by following the form of the 
triangulated panels. 
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2.0 BUILDING CONSTRUCTION 2.0 BUILDING CONSTRUCTION

2.8 SLUMP GLASS SKYLIGHT 2.8 SLUMP GLASS SKYLIGHT

Playroom Skylight

SLUMP GLASS
Max manufacturing size: 343x457cm

Glass is slumped in kilns over a custom 
mold made from steel frames (instead of 
traditional ceramic molds), using gravity to 
pull the glass into its final form. Architectur-
ally, slump glass performs better than reg-
ular glass, both structurally, thermally, and 
acoustically. Slump glass can be laminated 
and customised by shape,thickness,curva-
ture and pattern (sandwiched PVB interlay-
er). 

In the example above, by slumping a 
structural “X” into each pane, the glass’s 
strength is increased, its need for perimeter 
mullions is eliminated, and its thickness is 
reduced.

SKYLIGHT: COMMERCIAL VS CRAFT GLASS
The skylight design focuses on creating glass that shares 
unique qualities of craft glass but also the precision and 
control of commercial glass. After considering many 
glass making processes (casting, mold-blowing, kiln 
formed), glass slumping is the most appropriate. The 
process of glass slumping has been used in larger archi-
tecture projects and can be mass produced with more 
control due to its mold. 

The skylight will be inset into the roof by placing the 
frame onto the preinstalled track, sealing it off with a 
silicon profile. The slumped glass will be installed with 
the frame mold below to support and reinforce the glass 
structure. 

1. 1No. 10mm (bespoke finish), 1No. 
6mm laminated with PVB film, 16mm air 
filled cavity, 2No. 6mm laminated with 
PVB film
2. Main steel truss load bearing structure, 
steel hollow sections, Ø120mm, welded, 
curved
3. Secondary steel U channel framing 
structure
4. Steel track around skylight, welded
5. Steel framework for slumped glass, 
Ø30mm 
6. 2No. 6mm laminated with PVB film, 
16mm air filled cavity, 2No. 6mm laminat-
ed with PVB film
7. Silicon sealing profile

1:10 Joint (Section)
1:25 Skylight Overall (Section)

VISUAL DISTORTION
In a physical experiment done by 
Callum Perry (above), the form 
of the slump glass creates a vi-
sual distortion. In addition, the 
collected water further makes an 
illusion of capturing the sky into 
the indoor space, creating a drop-
let effect. Water collected will be 
drained by evaporation, hence the 
depth of the pockets must not be 
too deep to avoid segnant water. 

EFFECT OF WATER CAUSTICS
Collected water in the pockets of the skylight will cre-
ate interesting reflections and lighting to the room. 

1

12

2

3

36

4

5

6
5

GLASS SLUMPING PROCESS

Heat + gravity in kiln

Formed slump glass panel

Glass

Frame mould

Excess glass 
trimmed when 
cooled

7

RENDERING DISTORTION (DROPLET EFFECT)
The render shows the visual distortion through the 
glass and water in different environmental conditions 
(clear vs humid). The reflection in the water reflects the 
condition of the sky. So the colour is always changing. 

Wow this is such a unique 
feature! It really lights up the 
space without using a tradi-
tional skylight. 

glass slumping is the most suitable 
technique to control the behaviour of 
craft glass by using a custom mold 
and let gravity do the work! We need 
to make sure the edges are trimmed 
accurately so it fits onto the framing. 
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2.0 BUILDING CONSTRUCTION

2.9 DIMENSION ANALYSIS

LIMITS OF MANUFACTURING
This section aims to check the manufacturing limits 
and possibilities of the project. I have selected 5 
extreme glass conditions and studied if it is feasible 
by looking at case studies and information given by 
glass suppliers. 

The level of restrictions on sizing depends of many 
factors such as thickness, angle of curve, finishes 
and type (laminated or toughened). 

SLUMP GLASS SKYLIGHT
Max manufacturing size: 3430 x 4570mm

Dimension in building: 3256 x 3718mmTYPICAL GLASS PANEL 
LARGEST COLOURED FLAT PIECE

Max manufacturing size: 
Standard 1500 x 3200mm
Bespoke 3200 x 8000mm+**

Dimension in building: 2010 x 5035mm  

Comments: This is a unique case as it combines a 
layer of handcrafted piece on top of industrial stan-
dard glass. Even though these dimensions can easily 
be produced commercially, the layer on top may need 
to be broken down into smaller pieces and merged at 
the end. 

TYPICAL GLASS PANEL 
TALLEST SINGLE CURVED PIECE

Max manufacturing size: 
Standard 1500 x 3200mm
Bespoke 3200 x 15000mm*

Dimension in building: 6300mm tall

Comments: Even though the dimensions 
are feasible from looking at the Apple 
case study. It is still a large piece of glass 
that needs to be paid more attention in 
the design process. Vertical mullions can 
be installed to improve structural perfor-
mance.  

LIGHTWELL
TALLEST FLAT PIECE

Max manufacturing size: 
Standard 1500 x 3200mm
Bespoke 3200 x 8000mm+**

Dimension in building: 695 x 5901mm

Comments: Width and length is feasible 
from looking at previous case studies. 

TYPICAL GLASS PANEL 
SMALLEST COLOURED FLAT PIECE
SMALLEST CURVATURE
Min manufacturing size: 300 x 300mm

Dimension in building: 26 x 48mm

Problem: Due to the tight curvature, the 
pieces of glass are too small to be manu-
factured to industrial standards (laminat-
ed etc).

Solution: Small pieces can be hand craft-
ed glass that can be installed as a deco-
rative element, similar to stained glass. 
Alternatively, if it is a structural compo-
nent, small pieces may have to merge 
and be produced as one large double 
curved piece. 

1

5035mm  
2010mm  

5901mm  

695mm  

2

3

4

5

6300mm  

114mm  

121mm  
17mm  

3718mm  

3256mm  

*REF: SINGLE CURVED GLASS
Apple Campus HQ 2

Dimensions: 3200 x 15000mm

Over 3000 single curved panels 
will be installed to form the walls 
of a four story building. Manu-
factured by a reputable German 
company called Seele.

**REF: SINGLE FLAT GLASS
Apple Cube 5th Ave

Dimensions: 3300 x 10300mm

The redesigned cube on the 5th 
Ave incorporates a more seam-
less design by using a larger 
single plane of glass, cutting 
down the pieces from 90 to 15. 

Annealed or laminated only

4mm thick is ok

Must be 6mm thick

Not a standard size

Example of a standard 
sizing guide of glass from 
one supplier (varies). 



3.0 BUILDING PERFORMANCE
 

3.1 Light well
3.1 Light well
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3.3 Drainage + Ventilation

3.4 Heat Gain + Humidity

3.5 Calibrating Surface
3.5 Calibrating Surface
3.5 Calibrating Surface
3.5 Calibrating Surface
3.5 Calibrating Surface
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3.0 BUILDING PERFORMANCE

3.1 LIGHTWELL

1

2

3
4

5

4

6

6

2

89

7

+0m

+1.8m

NETTING 
To make the playscape more 
dynamic, netting is introduced 
to give the users a different 
experience and perspective. 

One of the main issue with 
making part of the roof out of 
netting is the problem of drain-
age. To solve this, netting will 
be incorporated into the light 
well to contain the external 
environment. Water is free to 
drain into the light well and 
collected through a drainage 
pipe on the ground floor. 

3.0 BUILDING PERFORMANCE

3.1 LIGHTWELL

LIGHTWELL/WATER HARVESTING/
VENTILATION
A central light well connects the roof to the internal spaces of 
the building. It performs as a light well and a point for water col-
lection, transforming into an indoor water feature when it rains. 
Water is collected, filtered and reused within the building. The 
construction of the light well is structural and carries the load 
of the roof, acting as a column. The light well also improves the 
ventilation in the building by using stack ventilation. Louvres can 
be opened during the summer to allow indoor air to flow up and 
outwards. During summer nights, cold air enters the building to 
cool the ground. The cold is retained and keeps the surface cool 
during the next day. 
 

1:10 Glass Wall-Floor Joint Detail (Section)
1:10 Glass-Concrete Joint Detail (Section) 
1:50 Overall Section

6

7

6

4
3 10

8 12

6

11

1. 1No. 10mm (bespoke finish), 1No. 6mm lami-
nated with PVB film, 16mm air filled cavity, 2No. 
6mm laminated with PVB film
2. Main steel truss load bearing structure, steel 
hollow sections, Ø120mm, welded, curved
3. Secondary steel U channel framing structure
4. 60x60mm tensile rope netting
5. Steel collar beam
6. 2No. 6mm laminated with PVB film, 16mm air 
filled cavity, 2No. 6mm laminated with PVB film
7. 100/50/10mm hollow section steel
8. Precast concrete
9. Drainage
10. Fixing strip, stainless steel
11. Net fixture
12. Steel channel embedded under floor
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3.0 BUILDING PERFORMANCE

3.2 DRAINAGE

1

2

Water Collection Column 1:50

Ground Edge Drainage 1:50R

3

4

Surface Drainage 1:100

Elevated Edge Drainage 1:100

1:20

1:20

1

1

1 1

1

2

2

2

2

3

3

3

4

4 5

6

8

812

7

9

9

9
9

9

9

11

10

Drainage pipe net-
work underneath the 
main roof structure

Water stimulation illustrating the flow 
of water on the roof. This analysis 
shows areas on the landscape that 
rather the most water, leading to the 
placement of water collection col-
umns. 

2.0 BUILDING PERFORMANCE

3.3 DRAINAGE + VENTILATION 

1. 1No. 10mm (bespoke finish), 1No. 6mm lami-
nated with PVB film, 16mm air filled cavity, 2No. 
6mm laminated with PVB film
2. Main steel truss load bearing structure, steel 
hollow sections, Ø120mm, welded, curved
3. Secondary steel U channel framing structure
4. 60x60mm tensile rope netting
5. Steel collar beam
6. 2No. 6mm laminated with PVB film, 16mm air 
filled cavity, 2No. 6mm laminated with PVB film
7. Pebbles
8. Precast concrete
9. Drainage
10. Rain chain
11. Brushed stainless steel rain gutter
12. Steel channel embedded under floor

1:10 1:10

1

1

2

2

3

3

11

10

9

Movable Louvre 1:10

1. Movable glass louver, 2 No.6 heat treated 
glass, laminated
2. Main steel truss load bearing structure, steel 
hollow sections, Ø120mm, welded, curved
3. Louvre hardware aluminium
4. Stainless steel tube Ø16mm, for moving the 
louvres
5. Secondary structure for louvres, aluminium 
6. Glass fixing, aluminium

2

1

3

4

5
6

Water Harvesting Calculation
Rainfall (mm) x Surface Area (m²) = 
Water Collected (l)

Lowest rainfall= 47mm in January
Highest rainfall= 78mm in June

Surface area of roof=6050m²

Min water harvested= 284 250litres/
month
Max water harvested= 471 900 litres/
month
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3.0 BUILDING PERFORMANCE

3.4 HEAT GAIN + HUMIDITY

2.0 BUILDING PERFORMANCE

3.5 CALIBRATING SURFACE

Sun Setting

Ideal Colour Appearance at 1PM
(rendered with no reflectivity)

Realistic Appearance at 1PM
(rendered with reflectivity)

Realistic Appearance at 1PM Final Test
(rendered with reflectivity of anti-reflective glass and new calibrated colour)

Overexposed with glare 
on this surface as it is 
facing south.

Ideal Colour Appearance at 1PM
(rendered with no reflectivity)

Realistic Appearance at 1PM
(rendered with reflectivity)

Multiple colour variations have been tested to 
achieve the closest result to the Ideal Appear-
ance. It is hard to achieve the same vibrancy 
as the ideal appearance without loosing the 
yellow-green I wanted, so I ended up with a 
compromise.

Failed Test Failed Test

South facing surfaces needs 
to be calibrate and assigned a 
different shade of green

Realistic Appearance at 1PM
(rendered with reflectivity + noise for acid etched matte effect)

Original Colour    Calibrated Colour (for south facing green)

Realistic Appearance at 1PM
(rendered with reflectivity)

EX
TE

RN
A

L
EX

TE
RN

A
L

IN
TE

RN
A

L

Internal view of the surface is not effected from 
the glare and overexposure as much. 

Original Colour Calibrated 
Colour

Calibrated 
Colour

Original Colour

Realistic Appearance at 1PM
(rendered with reflectivity)

EX
TE

RN
A

L

Anti-Reflective (AR) Acid Etched

AR glass reduces the reflection and glare of the glass by using 
a coating technique. It reduces glare and enhances vision clar-
ity (98% light transmission) compared to normal clear glass. 
This coating will be used for all the translucent panels.

Acid etched glass is annealed glass treated with acid to change 
its finish to create a frosted effect. It can be compared with 
sandblasted glass but is smoother. In this case, acid etched 
finished will be used on opaque panels that at south facing. 

Ac
id

 E
tc

he
d

Ac
id

 E
tc

he
d 

+ 
Ca

lib
ra

te
d 

Co
lo

ur

Overexposed 
colour

HUMIDITY STRATEGY
Venice as a city has a very high humidity (70-80%), in addi-
tion to this, an indoor swimming pool makes this a larger 
problem. Spaces with high humidity often lead to many 
problems such as mold. The ideal humidity for indoor 
swimming pools are 60-65%.

To avoid the problem of humidity, stacked and wind venti-
lation is maximized on the ground floor. Dehumidifiers will 
also be installed extensively throughout the building.  

The Library
The library is a unique architectural feature in the design 
which is a suspended open structure above the ground. 
In order to preserve its openness while controlling the 
humidity, mechanical ventilation is also needed to control 
the airflow/air pressure within the space. Ideally there 
should be a negative pressure difference between the pool 
and the library to prevent the air from migrating. 

Books will also be contained within enclosed bookcases to 
separate them from the moisture. 

PASSIVE COOLING
Night
During summer nights, cold air will 
flow through the light well and cool 
the ground. Due to the thermal 
mass of the concrete and water, the 
cold is stored for the next day when 
the building is in use. This night 
cooling can reduce peak daytime 
temperature by 2-3˚C.

Water and concrete happens to 
have the highest capacity for ther-
mal mass .

Day
During the day, the concrete and 
water will emit the cold from the 
previous night, keeping the space 
and surface cool. In addition, the 
pool water creates passive cooling 
by evaporating. Eg. for every gram 
of water that evaporates, 2500J of 
heat energy is consumed. Natural 
ventilation in the form of cross and 
stacked is also designed to improve 
rate of fresh air ventilation. 

18˚C

27˚C

HEAT GAIN (SOLAR)
Due to the roof canopy being constructed 
from glass, reducing heat gain is a constant 
challenge throughout the design process. 

The diagram illustrates solar radiation for 
the month of January and June. For both 
scenarios, the area with the most heat gain 
is south facing. However, both months are 
drastically different with 7.67kWh/m2 in 
January and 23.15kWh/m2 in June. 

The individual glass panels on the roof are 
each designed to have specific opacity pat-
terns to restrict and control solar transmis-
sion. To provide additional shading during 
the summer months, photochromic glass 
will be used for all transparent panels facing 
south. 

Specific 
Heat 
Capacity

Thermal 
Conduc-
tivity

Density Effective-
ness

Water 4200 0.6 1000 High

Concrete 1000 1.13 2000 high
Te

m
pe

ra
tu

re
 (C

el
ci

us
)

H
um

id
ity

 (%
RH

)

+

Positive Air Pressure
A positive pressure means air can 
leave the without circulating back. 

Negative Air Pressure
A negative air pressure means air is 
trapped within the room, preventing it 
from leaving the space.  

Bookcases are enclosed for 
extra precaution 

Dehumidifiers installed throughout the 
building within the truss structure.  

- 

O
rig

in
al
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3.0 BUILDING PERFORMANCE

3.5 CALIBRATING SURFACE

2.0 BUILDING PERFORMANCE

3.5 CALIBRATING SURFACE

8am (Clear Sky)
1pm (Clear Sky)

1pm (Overcast Sky)

Yellow is overexposed/
burnt out during the after-
noon

Light green is washed out 
and appears more yellow 
in the afternoon

Dark green is not creating 
enough contrast

White steps in the back 
highlights the curvature of 
the panels in front. 

Shadow is always cast 
under the platform.

Strong glare on this 
surface, maybe a darker 
colour can reduce the ef-
fect or experimenting with 
a different glass finish.

Single shade of green 
makes the surface appear 
flat. Try using several 
shades and colours to add 
more dimension. 

Dark green is appearing 
very similar to the light 
green. 

1pm8am

O
rig

in
al

 C
ol

ou
r S

ch
em

e

8am

8am

8am 1pm

8am

8am

This strip of colour is too contrasting 
with the dark green. 

Test 1 Test 3Original

1pm1pm 1pm 1pmOriginal

Test 1

Test 2
Test 2

8am8am 8am 8am

OriginalTest 1Test 2

1pm

Original Test 2

1pm1pm1pm

Test 2 @ 8am

Test 2 @ 8am 
(Modified)

Transition be-
tween colours 
is too abrupt

Original

Test 1

Test 2

Overexposed 
colour

Transition be-
tween colours 
is too rough

Overexposed co-
lour and awkward 
transition

Overexposed 
colour

Red is the most consistent 
colour in different light-
ing conditions, minimal 
change needed. However, 
red glass is most prone 
to fading overtime. This 
led to the addition of gold 
into the glass mixture to 
make it more permanent, 
making it more expensive 
then other colours. 

Yellow often appears 
overexposed in strong 
sunlight.
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3.0 BUILDING PERFORMANCE

3.5 CALIBRATING SURFACE 

2.0 BUILDING PERFORMANCE

3.5 CALIBRATING SURFACE

1pm

1pm

1pm

Test 1

Original

Test 2

Glass panel will be partially covered 
with coloured rubber. This bitmap 
controls the reflectivity in the render, 
creating a more realistic glare. 

7pm (Night Sky)

Draft Lighting 
(Original)

More intense 
(lux) for internal 
lighting

Outdoor pool lighting

Test 1 Test 2 Test 3

Test 4

A warm indoor lighting will 
enhance the colour and 
appearance of this surface. 

Needs outdoor uplighting to 
enhance the colour here

Lighting needs to be brighter, increase lux 

Needs lighting at the 
bottom of the steps 
to highlight the form.

Indoor lighting on 
the lower floor of the 
library needs to be 
brighter, increase lux

Lighting is needed below 
the platform to lighten up 
the space below

More even lighting with 
higher intensity (lux). 
Warmer light

Higher intensity (lux), 
warmer lightBottom of 

the library 
not lit

Outdoor lighting

Outdoor lighting

Outdoor lighting

Lighting should be seen 
reflected on the water

DR Focus

Lighting is placed underneath the platform to illuminate 
the space below. However, the strip of light is too bright, 
a cover is designed to hide the source whilst still illumi-
nating the surroundings. 

A warm reflection on the water is achieved

A warmer light is used on the ground floor. It gradually 
transitions to a cooler light closer to the library. 

Outdoor lighting creates a more in-
tense and vibrant colour. 

Indoor lighting is more subtle and does 
not show the colour as well. 

Indoor 
Light

Outdoor 
Light

1pm Original 1pm Calibrated 1pm Original

The production of colour glass involves the addition of a metal to 
the glass mixture. Different metal compounds leads to a different 
colour. To produce a consistent colour for mass production, the 
ratio of ingredients needs to be tested and documented. 

COLOUR CONSISTENCY

Metal Ion                         Colour of Glass
Iron                                   Dark Green
Iron Sulfur                       Orange
Copper                             Light Blue
Chomium                         Green
Nickel                               Brown
Gold                                 Light Red
Copper Tin                      Red
Manganese                     Purple
Cobalt                              Blue
Uranium                          Light Green
Neodymium                    Lilac
Erbium                             Pink
Selenium Cadmium       Red
Cadmium                         Yellow



4.0  ENTREPRENEURIALISM AND DELIVERY 

4.1 Roles and Relationships

4.2 Design, Procurement & Construction
4.2 Design, Procurement & Construction

4.3 Tolerance in Construction

4.4 Quality Control

4.5 Risk in Construction
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4.0 ENTREPRENEURIALISM AND DELIVERY 
4.1 ROLES AND RELATIONSHIPS

Main Roles:
1. Client (Citta De Venezia)
2. Architect
3. Contractor 
4. Structural Engineer
5. Local Glass Maker/Artist
6. Glass Engineer

4

1. 1No. 10mm (bespoke finish), 1No. 6mm 

laminated with PVB film, 16mm air filled cavity, 2No. 

6mm laminated with PVB film

2. Main steel truss load bearing structure, steel 

hollow sections, Ø120mm, welded, curved

3. Secondary steel U channel framing structure

4. 60x60mm tensile rope netting

5. Steel collar beam

6. 2No. 6mm laminated with PVB film, 16mm air 

filled cavity, 2No. 6mm laminated with PVB film

7. Pebbles
8. Precast concrete

9. Drainage
10. Rain chain

11. Brushed stainless steel rain gutter

Consultants:
1. M&E Consultant
2. Lighting Consultant
3. Landscape Architect
4. Fire & Safety Consultant
5. Lift Consultant

6

3

1

5

2

Client: Citta De Venezia
In hopes of reviving the city, the council of Venice 
has held a competition calling for architects to de-
sign a leisure centre for the local community. The 
council prioritizes the involvement of the locals as 
part of the design process. It should be a piece of 
architecture that showcases the island while also 
being accepted by the community. They are an 
open minded client that is open to unconventional 
architecture methods and risk. 

Procurement  Type
Due to the complexity and scale of the project, 
construction management is the most suitable 
procurement strategy. By using this approach, it 
ensures a high quality outcome in a shorter peri-
od of time. Information will be split into packages 
according to trade (eg groundwork, glass, steel). 
These are individually tendered by the main 
contractor, who is hired by the client. The main 
contractor becomes apart of the team with a fixed 
% profit. In this case, it is preferred to have a local 
contractor due to the unique building condition of 
Venice.  

By breaking down the construction into phases, 
this speeds up the construction process as the 
design can be tweaked along the way. This is also 
beneficial to safe cost as early cost overrun can be 
fixed with changes in later packages. 

Working with Murano
Architects will work closely with the local 
glass makers in Venice from concept 
through to construction stage of the proj-
ect. Using local talent and resources is 
the utmost priority in the project. Factory 
visits and meetings will be set up regular-
ly to discuss and test the possibilities of 
glass as a building material. Final glass 
pieces will be manufactured in Murano 
and can be easily transported to site by 
boat, saving time and energy. 

Challenges
1. To make glass playful and safe at an 
architectural scale
2. Precision and coordination with local 
glass makers, engineers and contractor
3. Finding the balance between com-
mercial performance glass and crafted/
bespoke glass

Quality
Quality is the main focus as the glass is 
not a forgiving material to work with. Pre-
cision and detail needs to be prioritized 
at all stages of the project. 

Cost
Cost will be funded by the client, the 
council of Venice and individual spon-
sors. Most of the material will be sourced 
locally to reduce cost. 

Time
The target duration is 5 years, from 
stage 0- 7 of the RIBA stages. This is 
due to the emphasis on quality and time 
invested in R&D of the bespoke glass 
elements. 

Time

QualityCost
Traditional

Des
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n 
+ 
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Construction M
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4.0 ENTREPRENEURIALISM AND DELIVERY 
4.2 DESIGN, PROCUREMENT & CONSTRUCTION

4.0 ENTREPRENEURIALISM AND DELIVERY 
4.2 DESIGN, PROCUREMENT & CONSTRUCTION

00 STRATEGIC DEFINITION

01 PREPERATION AND BRIEF

02 CONCEPT DESIGN

03 DEVELOPED DESIGN

04 TECHNICAL DESIGN

05 CONSTRUCTION

06 HANDOVER AND CLOSEOUT

07 IN USE
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Client (Citta De Venezia)

Contractor Architect

Consultants:

Structural Engineer

Glass Engineer

Local Glass Makers

M&E Consultant

Lighting Consultant

Landscape Architect

Fire & Safety Consultant

• determine project objectives
• site survey
• initial risk assessment
• outlined project cost
• sustainability check
• assembly project team (struc-

ture/role/responsibilities)
• forming procurement strategy
• start working the the Garden 

of Eden on how to approach 
the site

Site surveyer is appointed to document the 
existing site and generate maps and CAD draw-
ings. They also collect data of soil conditions 
and monitor land movement. Drawings should 
highlight site levels, soil data, site boundary and 
existing vegetation of the garden. 

• client receives first visualisation
• general meeting/workshops to dis-

cuss concepts and iterations
• initial proposal for structural design 

and building services
• approach consultants
• start R&D - glass testing with Murano 

and glass factories

Client Presentation

• more detailed drawings drawn on CAD
• coordinating with consultants- change in details
• more developed structural design
• cost finalised at the end of stage
• planning consent sent
• approval from Garden Eden for tree relocation
• more prototype testing- samples and performance test

• approval for tree removal

• refinement of existing design
• preparing for architectural tender package
• contractor appointed by client
• larger prototype mockups to refine design

Dear Dave,

Please find in this email the planning form 

• check building is functioning 
properly

• rectifying any defects
• create schedule of defects

1:1 Structural Mockup

Visual Colour Test

Performance Tests

PCS 1034

ZONE: 01C
PANEL: 23
WEIGHT: 156.3kg
DIM: 1080 x 980 x 1346mm

01D

02D
03D

04D

05D

01A

02A
03A

01C 02C

01E

CONSTRUCTION PHASE (GLASS)
1. Flat Standard Pieces
2. Single Curved Standard  Pieces
3. Slump Pieces
4. Pieces >6m
5. Double Curved Pieces

The rubber grip is starting to peel 
off here!

Why are there scratches on the 
glass! We need a replacement!

This panel is not secured properly!

Do you think the colour and finish 
of the frame goes well with the 
panels?

I think the depth of the channels 
are deep enough to fit the angled 
panels securely with enough 
tolerance.

By using a QR code to track the 
panels, we can easily place them 
in the right location and access 
information quicker! 

We decided to phase the construction. 
We will start installing the first phase 
pieces and the more specialist glass 
pieces towards the end according to 
how much we have left in the budget.

Is the structure too bulky?

Meeting with local glass makers

This shade of red looks like the 
right one! Could we change the 
finish of the glass?

MAINTENANCE AND CHECKS
1. Glass check for faults every first monday 
of the month. Faulty panels will be replaced 
as soon as possible.
2. Maintenance every tuesday during the 
summer and every other week during the 
winter

• outlines project brief and 
define criteria of project

• establish priorities and de-
sign ambition

• discuss with client on project 
scope and desired outcome

• establish a project pro-
gramme such as time frame 
and milestones

2026

• contractor takes possession of site 
• manufaturing begins (on and off site)
• phased construction
• regular site visits to ensure work is car-

ried out as specified

• aftercare of the building
• monitoring building energy per-

formance
• ensure routine safety checks on 

glass panels
• ensure routine maintenance of 

glass panels

I think construction management 
is the most suitable procurement 
strategy because of the complexicity 
of this project! 

The building takes advantage of the 
view towards the lagoon, making it a 
great public gathering space, some-
thing that is lacking in the city.

This sounds like a very ambitious 
design, I am very excited to see how 
this develops. Have you thought 
about the problem regarding slip 
resistance and safety with glass? 

I agree, it would allow a quicker build 
with a higher quality.

hmmm, Venice is always 
a tricky one! The soil is 
made up from so much 
silt and unstable ground!

The concept of our design is to create a 
fun and playful landscape. This design 
works with the garden by having an 
organic form that is derived by the exist-
ing vegetation and viewpoints. 

We are thinking of using Venetian glass 
as the main building material to show-
case the amazing craftsmanship your 
city has to offer. 

Thank you for meeting with us. It is 
good to start discussing with you at 
an early stage so see what possi-
bilities there are with glass!

Our pleasure! As you can see from 
our colour library, anything is possi-
ble with glass! We like a challenge. 

Selection of initial colours

The mock ups finally arrived! Lets test its visual perfor-
mance under different lighting conditions to get the best 
outcome! I think this panel has too much yellow hues. 

Since this is a hybrid of industrial and bespoke glass, we 
better do some test to ensure the performance specifi-
cations are up to regulation! Lets start with a friction test 
with the rubber finish. 

We got approval for the tree relocation! I’m on top of the worldddd!

Theres so much i can do! I love it!

What a spectacular building!

Finally I can appreciate the lagoon. 
This is a great viewing point.   

The ambition of this project is to 
create a building that enriches the 
lives of local Venetians. Especially 
with the negative impacts of over 
tourism. 

A successful project to me is one 
that is received well with the local 
community. I want it to be as inclusive 
as possible. Of course, it also has to 
be well executed with a high quality 
outcome. 

The project from concept to completion should 
not exceed 5 years. We need to start soon and 
set out realistic milestones. 

The program should involve a recreation activity 
where everyone can enjoy. What about a public 
pool that holds spaces such as a cafe and nurs-
ery? With compact housing in Venice, an idea 
of a pool sounds like something the locals will 
appreciate!

We need to consider the environmental aspect 
of the project. What is our approach to handling 
the site? 

What is an appropriate budget?

SCHEDULE OF DEFECTS

Piece No. Defect 

829 Slight scratch

1240 Panel not secure

4642 Panel not secure

4876 Rubber layer peeling

8009 Sealant is not consistent

12003 Slight scratch

13453 Slight scratch

Material and machinery will arrive by 
boat using the temporary docks on the 
site. 
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4.0 ENTREPRENEURIALISM AND DELIVERY 
4.3 TOLERANCE IN CONSTRUCTION

4.0 ENTREPRENEURIALISM AND DELIVERY 
4.4 QUALITY CONTROL

Nominal Thickness (mm) Dimensional Tolerance 
(mm)

3 +/- 0.2

4 +/- 0.2

5 +/- 0.2

6 +/- 0.2

8 +/- 0.3

10 +/- 0.3

12 +/- 0.3

15 +/- 0.5

19 +/- 1.0

25 +/- 1.0

Edge Length (d<12mm) Dimensional Tolerance 
(mm) CNC 

<1000 +1

<2000 +1-1.5

<3000 +1-2.0

<4000 +1-2.5

<5000 -4/+2

<6000 -5/+2

DESIGN TO INCORPORATE 
TOLERANCE

Typical glass that is commercially 
manufactured has a thickness tol-
erance of approximately +/-0.2mm, 
this is very small and shouldn’t 
effect the design. CNC cut glass 
has an edge tolerance of +1-2mm. 
All pieces of glass in the building 
will be cut using a CNC to ensure 
the highest precision. A “standard” 
cutting method has a tolerance of 
+2-5mm. This is a considerably large 
difference. A CNC approach will also 
make the manufacturing easier as 
there are too many different pieces 
in the building to be documented 
manually. 

Height of Room
Designed Dimension: 3686mm
Minimum  Dimension: 3000mm

Height of Room
Designed Dimension: 5018mm
Minimum  Dimension: 4000mm

Designed Slump: 327mm

Designed Slump: 112mm

Min Accepted Height of Room

Edge Tolerance: +/- 10mm

Due to the unique production process of slump glass, 
the outcome is hard to control. We have done multiple 
prototypes to see how the steel mold interacts with 
the glass and have concluded on a set of “controls”. 
These controls include its kiln temperature, duration 
in the kiln, thickness of glass, angle of the mold etc. 
However, even with these controls, the result still 
vary. This is why we have allowed for tolerance in our 
design.

While the edge has a smaller tolerance, the depth 
of slump is more lenient. Our design of the nursery 
space has allowed a maximum increase of slump 
depth of 173 - 388mm! This tolerance allows each 
slump to be 500mm deep at its maximum. If the 
slump is deeper, it will cause issues with load and 
drainage. 

We have allowed for a tolerance of +/-10mm for the 
edges of this piece of slumped glass. This is a smaller 
tolerance because we need it to fit nicely with the rest 
of the roof. To make sure the edge would be at a fixed 
angle, a temporary mold is designed for the glass to 
rest on in the kiln. The excess glass will be trimmed.

Tolerance of Slump: +173mm

Tolerance of Slump: +388mm

Glass Thickness Tolerance

Glass Edge Tolerance

Indiviual pieces of glass data can be 
accessed, managed and recorded 
digitally.  

01 COLOUR 

02 DIMENSION

03 PERFORMANCE

04 DEFECTS

I2971 Recipe:
1 portion of glass
70% Silica
18% Sodium Oxide
12% Calcium Carbonate

Add on (to every portion)
xx grams Sulfur
x grams Selenium Oxide

Heat at 1700˚C in furnace 

After leaving the kiln, a stratified sample of glass 
panels will be taken for inspection. Pieces are allowed 
to cool then passed through a light box to be manually 
visually inspected for defects. 

Types of typical defects
Process Surface Defects- fine surface defects from grinding or 
polishing process. This includes fine pits and cracks.
Scratches- marking made by a sharper or rougher object. Block 
reek is a chain like scratch from polishing. Runner cut is a curve 
line from grinding. Sleep is a hairline scratch. Rub is a series a 
smaller scratches normally caused by handling. 
Stones- partially melted particle of ingredient still in the glass
Seed- bubbles that are less then 1mm diameter 

QC FOR HAND CRAFTED GLASS

QC FOR HAND CRAFTED GLASS

QC FOR HYBRID GLASS

QC FOR HYBRID GLASS

It is very important to carry out regular tests on the perfor-
mance standard of the glass. Due to the unique rubber adhe-
sive  finish, this needs to be tested for slip-resistance. Visual 
and physical checks will be done to ensure the rubber is stuck 
securely. Strength and breakage is also another important 
performance requirement for the glass as it needs to hold hu-
man load. The bespoke piece of colour glass will be layered 
on top of commercial glass preserve the structural qualities 
and warranty of the commercial glass. 

Colour is one of the main focus for quality control. First, we 
must establish a colour standard at the start of the produc-
tion process. When producing this colour, we must stick to 
a strict recipe of mixture to guarantee a consistent colour. 
From here, sample testing will be taken and compared next 
to one another. A spectrophotometer is used to measure 
the colour of glass- its wavelength, purity, brightness etc. 
This data is then compared with the colour standard set at 
the start of the project. 

Dimension of hand crafted glass is 
checked manually using tools such as 
multifunction angle finder, tape measure 
and calipers. This layer will be placed on 
top of commercial glass and be trimmed 
more accurately using a CNC machine. It 
is important to be precise as it will need to 
fit onto the structure on-site. Mistakes will 
lead to waste of cost, time and material. 

Just got to make sure this is 10mm thick

Maximun depth for 
the slump is 500mm 
to avoid load and 
drainage issues. 

Friction Test Load Test

Temporary mold to ensure 
correct angle at the edge
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4.0 ENTREPRENEURIALISM AND DELIVERY 
4.5 RISK IN CONSTRUCTION

Procedure Risk Precaution

Manufacturing glass • Fire hazard
• Risk of burn injuries
• Breaking of glass
• Respiratory hazard from raw materials

• Sufficient fire alarm and extinguishers are in place
• Workers to wear protective gears at all times
• Machinery to the regularly checked and only to be used by trained workers. 
• Have a well ventilated workspace with exhaust fans and windows.

Racking • If angle of racking is too great from 
the vertical, breakage will happen

• Possibility of glass falling sideways 
during handling

• Ensure racking degree is 3-5 degrees (optimum) 
• Mesh fencing or other barriers at the side of racks

Transporting in ware-
house

• Topple of glass sheets on trollies. • Glass sheets must be loaded evenly and be transported by a trained staff. 4 
wheeled trolleys are not recommended as they are less stable, trolleys with 4-6 
wheels on each corner is preferred

Excavation • Collapse of excavated site
• People falling in

• Retaining wall to be built at the first stage
• Support unstable ground
• Clear marking around parameter

Welding • Inhaling welding fume
• Explosion/fire hazard
• Electric shock

• Using RPE and PPE
• Having a good ventilation
• Clear away flammable material
• Check for gas leakage

Lifting Precast concrete • Falling of concrete • Lift only be operated by trained staff
• Ensure weight of concrete is within the weight limit   

Vacuum handling glass • Glass falling from vacuum llifting • Warning device should be provided to indicate loss of suction. Use the appropriate 
vacuum setting according to the thickness of glass to prevent breakage. Surface of 
glass must be clean and dry

End-caps of glass • Falling of single free standing pack
• Struck by metal band from end caps 

when cutting
• Falling and breaking of pack when 

lifting

• Single packs to be paired with another pack (twinned) or stabilized by legs
• Make sure glass is aced on steads at 3-5degree. Eye protection and gloves must 

be worn when cutting the band
• Check metal band is secure before lifting
• Ensure length of sling (from lift) is at a appropriate length

General on-site 
handling of glass

• Glass falling and slipping • Make sure the ground is leveled
• Take note of wind conditions 
• Ensure a dry storage condition

Visitor visits • Walking and bumping into glass
•  Moving materials

• Clear marking on clear glass
• Safety briefing to all visitors
• All visitors to wear protective gears and is registered

In-use • Falling or breaking of glass panel • Regular glass inspection
• Testing glass under load conditions

• Slipping and falling on surface • Anti-slip precaution to be integrated within the building design
• Prototype testing of slope angles with children
• Consent and notice form sent to all local residents
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10˚ 25˚

50˚ 55˚25˚

Slope Test 10˚ 2-5y/o

!

10˚
Kid 1:
Kid 2:
Kid 3:
Kid 4:
Kid 5:
Kid 6: 
...

50˚
Kid 1:
Kid 2:
Kid 3:
Kid 4:
Kid 5:
Kid 6: 
...

25˚
Kid 1:
Kid 2:
Kid 3:
Kid 4:
Kid 5:
Kid 6: 
...

25˚/55˚
Kid 1:
Kid 2:
Kid 3:
Kid 4:
Kid 5:
Kid 6: 
...

Slope Test 50˚ 2-5y/o

Slope Test 25˚ 2-5y/o

Dear Resident,

We are pleased to announce that we are building a new pool centre located in the Garden of Eden, Guidecca. Whilst this 
is an exciting prospect, we would require all local residents to reply to this mail, using this form, to state that you are aware 
of the certain risks involved when using the building. Due to the unique design of the roof please make sure all children 
and elderlies are under supervision at all times whilst on the roof. Citta de Venezia is not responsible for any injuries on the 
premise. 

Slope Test 25/55˚ 2-5y/o

Physical slope prototype testing were carried out 
during the concept stage of the design to ob-
serve how different kid from different age groups 
respond to slope angles. We did this experiment 
with 50 kids for each slope and recorded our ob-
servation. It was concluded that slopes 0-35˚ were 
easily accessible by all kids. In a scenario where 
a mixture of two angles are used (25/55˚), most 
children acknowledges the risk 
involved when faced with the steeper 
slope and stoped. Only a few percentage will 
attempt to climb down the steeper side.  Name:
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Websites:
https://www.glasssystems.co.uk/downloads/ltd/DAS%20Glass%20Systems%20Limit-
ed%20Sizes.pdf
https://uk.saint-gobain-building-glass.com/en-gb/glass-technical-information-safety
https://www.hse.gov.uk/foi/internalops/ocs/600-699/oc687_5.htm
http://www.cutsafe.co.uk/sites/default/files/GGF%20Code%20of%20Practice%20
for%20Glass%20Handling%20and%20Storage.pdf
https://oaklandglass.co.uk/min-max-size-guide/
https://seele.com/references/apple-retail-store-canton-road/
https://seele.com/references/apple-retail-store-5th-avenue-new-york
https://www.iqglassuk.com/products/curved-glass/s15014/
https://www.aqualityleisure.net/assets/Uploads/Heatstar-Pool-Hall-Climate-Con-
trol-General-Design-Guidelines.pdf
https://en.wikipedia.org/wiki/Venice_Biennale
https://www.labiennale.org/en
https://architectureforlondon.com/news/the-riba-plan-of-work/
https://uk.ramboll.com/projects/ruk/tate-modern-brick-facade
https://www.designboom.com/architecture/mvrdv-hermes-store-amsterdam-crys-
tal-houses-transparent-brick-facade-06-27-2019/
https://www.archdaily.com/499654/the-pinch-library-and-community-center-olivi-
er-ottevaere-john-lin
https://www.venetoinside.com/hidden-treasures/post/garden-of-eden-giudecca-is-
land-in-venice/
http://www.fictionalcities.co.uk/gardenofeden.htm 
https://www.architecturalrecord.com/media/photos/101-facades
https://www.noguchi.org/museum/exhibitions/view/in-search-of-contoured-play-
ground/
https://www.cornwall.gov.uk/environment-and-planning/parks-and-open-spaces/
play-pathfinder-project/play-pathfinder-adventure-playground/adventure-play-
ground-history/
http://www.eckelt.at/en/downloads/produkte/tolerances_handbook.pdf
https://www.multiver.ca/doc/nosproduits/MULTIVER-Defauts_Verre_EN.pdf
https://www.empakglass.com/single-post/2016/06/20/Quality-Control-QC-activities-
in-a-glass-container-plant-%E2%80%93-Overview
https://www.world-architects.com/en/architecture-news/products/out-of-the-slump
https://www.artfulhome.com/product/Art-Glass-Tray/Prismatic-Tapestry-Tray/98905
https://www.orsoni.com/
http://golancourses.net/2012spring/02/28/project3-glass-slump-sim-by-zack-j-w/
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