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1.1 Context

ATHENS, GREECE

ANAFIOTIKA, ATHENS

Athens is the capital of Greece. It was also at the heart of 
Ancient Greece, a powerful civilization and empire. The city 
is still dominated by 5th-century BC landmarks, including the 
Acropolis, a hilltop citadel topped with ancient buildings like 
the colonnaded Parthenon temple. The Acropolis Museum, 
along with the National Archaeological Museum, preserves 
sculptures, vases, jewelry and more from Ancient Greece.

Athens has a hot-summer Mediterranean climate (Köppen 
climate	classification:	Csa).	The	dominant	feature	of	Athens’	
climate is alternation between prolonged hot and dry sum-
mers and mild winters with moderate rainfall. With an average 
of	416.8	millimetres	(16.41	in)	of	yearly	precipitation,	rainfall	
occurs largely between the months of October and April. July 
and August are the driest months, when thunderstorms occur 
sparsely once or twice a month.

Located in the north-eastern side of the Acropolis hill, the 
village	of	Anafiotika	is	a	small	scenic	neighbourhood,	located	
in the historic area of Plaka, Athens. Hidden in the shadows 
of the Acropolis Hill, the village was built according to the 
traditional Cycladic architecture style. It is as if one has 
travelled to the Greek islands, with its iconic white washed 
houses	and	bougainvillea	flowers.

The houses were built in the era of King Otto of Greece. 
Workers	from	the	island	of	Anafi	in	the	Cyclades	came	to	
Athens in order to help King Otto construct his palace. Two 
of	those	Anafi	workers	had	settled	in	the	side	of	the	Acrop-
olis, constructing their homes and eventually claiming own-
ership	of	the	land.	As	more	workers	from	Anafi	migrated,	
they	too	settled	in	this	area	creating	the	village	of	Anafiotika,	
which	means	‘little	Anafi.’
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1.1 Context

ANAFIOTIKA, ATHENS

ANAFIOTIKA - A SHORT HISTORY

ANAFIOTIKA

The project started off through an investigation into 
Anafiotika,	 an	 oasis	 of	 tranquility	 located	 on	 the	
foothills of the sacred acropolis hill. Historically the 
village started out as a small settlement of skilled 
workers	from	the	island	of	Anafi,	who	came	to	Ath-
ens in the 1800s to help construct king Otto’s palace. 

In researching into this strange village, reminiscent of 
the traditional Greek island architecture, I found out 
that there were three fascinating rulings that were in 
place	in	the	1800s,	which	allowed	the	Anafi	workers	
to settle in such a disputed area of land:

1)	If	a	structure	is	built	between	sunset	and	sunrise,	
(i.e.	overnight)	it	cannot	be	demolished.

2)	Any	structure	with	a	roof	over	the	top	of	it	can-
not be demolished by the government.

3)	As	long	as	the	structure	is	built	before	surise	and	
has a roof over it, the land the structure is built on 
also then rightfully belongs to the person who built 
it. 

01 Any structure built between sunset and 
sunrise (i.e. overnight), cannot be de-
molished as the land rightfully belongs 
to those who constructed the structure.

02 Any structure with a roof over it cannot 
be demolished by the government or 
any other parties.

03
Under the national painting law, tradi-
tional cycladic architecture dictates 
that houses must be painted white and 
repainted every year.

1832

1841

1841-1847

1847

1860

1883

1930

1960

King	Otto	of	Greece	becomes	first	modern	King	of	Greece.

King Otto encouraged workers to come and transform Athens into a 
modern metropolis as well as refurbishing his palace. Many poor yet 
skilled workers migrate from the Cyclade Islands to the city of Athens in 
search for better standard of living. 

AUTHERETA : A form of illegal squatter housing, usually random unau-
thorised and subject to individual caprice.

PROASTEION : The ‘Suburbs’ of Athens

Many workers moved to the fringes of Athens, often building their own 
dwellings and creating small communities. 

In	1847,	the	capital	made	the	proasteion,	the	official	housing	plan,	
therefore driving up land prices in the suburbs and forcing many 
workers to resettle elsewhere.

Settlers	from	the	island	of	Anafi,	most	of	whom	are	highly	skilled	carpen-
ters and masons migrate to Athens. 

Two men decided to build shacks on the northernastern slope of the 
sacred Rock of the Acropolis.

Eventually	the	group	of	rural	migrants	from	Anafi	grew	and	established	
roughly	fifty	houses	,	built	according	to	Greek	vernecular	architecture	
styles from the Cyclade islands.

Greek archeologist Stephanos Koumanoudis petitions for the evacuation 
of the settlement

American school of Classical Studies acquired 11 houses for archeologi-
cal purposes, evntually demolishing all of them.

Plans to demolish entire settlement was unsuccessful. However, by the 
1970s, 3/4 of the houses were demolished

CHOREOGRAPHING THE DAY
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SOCIAL CONTEXT

HUF HOUSE MUJI HOUSE

1.1 Context

Modular buildings and modular homes generally consist of univer-
sal	parts	(or	modules)	that	are	manufactured	in	a	factory	and	then	
shipped to a build site where they are assembled into a variety of 
arrangements. Modular homes can often be added or reduced in size 
by adding or subtracting certain components or modules. The idea 
behind	modular	 houses	 is	 to	 increase	 its	 flexibility,	 versatility	 and	
functionality of spaces. 

Though there have been countless modular architecture systems that 
have emerged through history, from metabolism to the ikea house, 
the main system that was explored was the Wikihouse system.

The Wikihouse system is an open source system which uses the 
pre-fabricated pieces that are designed to be snapped together using 
hinges, joints and wedge and peg connections, inspired by traditional 
Japanese and Korean architecture. The idea behind this is that anyone 
can download the building plans, use a CNC router to cut out jigsaw 
like pieces and then easily assembled without any formal training in 
construction. Insulation, cladding, wiring and plumbing can then be 
added within the frame.

The Huf Haus is a prefabricated house, that uses a modular system which are 
in the Bauhaus architectural tradition. It uses the idea of “the Frame House.” A 
Huf Haus is a distinctive glass and wood house built by the German company 
of	the	same	name,	which	can	be	constructed	within	days	(interior	fittings	ex-
cluded).

MODULAR HOUSE

Japanese brand Muji has long explored the idea of modular homes and systems. 
It latest pre-fabricated house is called the “wood house.” The box-shaped res-
idence	is	articulated	around	a	floor-to-ceiling	atrium.	this	core	void	space	with	
the	stairwell	promotes	airflow	from	the	communal	spaces	on	the	ground	floor	
to	the	bedrooms	upstairs.	Due	to	the	straightforward	box	floorplan,	it	allows	
major	versatility	and	flexibility	to	the	configuration	of	the	spaces,	allowing	users	
to customize their own homes.

Skiis
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Each	of	the	pieces	are	designed	in	order	to	fit	
on a 2.4 metres by 1.2 metres sheet of plywood. 
They are rearranged onto the sheet in order to 
maximise the use of the wood and minimizing the 
amount of offcuts.

Each sheet of plywood is 2.4 metres by 1.2 
metres and is 18mm thick. 

The components are precisely manufactured 
using CNC technology. Such technology can 
be used in a large factory as well as smaller 
locally sourced digital workshops, depending on 
the project size.

The pieces will be clearly labelled and grouped to-
gether depending on which frame type it belongs 
to. It is then layed out in chronological order, 
depending on what time it must be lifted up.

The pieces are transported onto site and 
unloaded from the truck.

Designing the 24 hour house, using a combined 
method of the wikihouse hinges and steam 
bending wood. The sunpath and sun analysis is 
imperative in the design of the building, because 
on site, the sun acts as the project manager.
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1.1 Context

BRILLHART HOUSE 24 HOUR HOUSE

SOCIAL CONTEXT

 Though the 24 hour house uses a aspects of the wikihouse system as well as 
pre-fabricated steam bent wood. It is a very bespoke building as it uses the 
Sun as the key instructions in the construction and design process.  

Each piece, each frame and each joint is questioned and designed in order 
to adapt and respond to the environment as well as the sun. The shadows 
cast on the ground and the lights cast into the interior tells the construction 
workers	where	they	must	work	on	next	or	how	to	place	a	specific	piece.

Designed by Brillhart Architects as their family home, the Brillhart house em-
ploys principles of Florida Modernism, provides a tropical refuge in Downtown 
Miami. As owners, architects and general contractors, they ended up physically 
builing most of the house themselves. Tectonics, materiality and the logic of 
construction became of primary interest. Exploring steel and glass as the super-
structure	they	simplified	the	assembly,	and	reduced	the	cost	and	time	of	con-
struction, all the while allowing for increased cross ventilation and a heightened 
sense of living within the landscape.

Though this project began as an exploration into modular systems with spe-
cial regards to the Wikihouse system, the key design concept of the 24 hour 
house is that the idea of time resonates through every aspect of the project. 
The building becomes a clock, where the instructions are embedded into each 
piece of the building.

BESPOKE HOUSE
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SITE LOCATION

1.2 Context

ATHENSPIRAEUS

THESSALONIKI

VOLOS

IOANNINA

DELPHI
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ANAFI
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SITE LOCATION
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Filimonos Park

Site

Lycabettus Hill

1.1 Context

Street view of the Northern side of the site

Street view facing directly towards site.

Street view facing North-Eastern direction. M. Merkouri 

Street view of the Southern side of the site

The site is located on the northern side of Athens, on the 
foothills of the Lycabettus Hill. The area is a very residential 
area and the exact site is currently a derelict land which is 
overgrown with shrubs and grass. In addition to the Lycabet-
tus hill, there are several parks nearby. However, the site also 
has several large existing trees that must not be disturbed, 
hence creating a site constraint.
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SPATIAL ORGANISATION

1.2 Program

ADJACENCY DIAGRAM 
FOR A TYPICAL HOUSE

In the arrangement of the conventional house, there is often a separation between the 
living spaces and the bedroom spaces. However, in comparison, studying the way the tradi-
tional Cycladic architecture is designed, the spaces in the house are often arranged accord-
ing to its relation to the sun. For instance, in a traditional cycladic house, the bedrooms are 
often placed in the south-western facing side, as one does not spend much time in those 
spaces during the day. Hence the shutters and blinds can be closed during the day in order 
to maintain a cool internal temperature. Instead, the living spaces such as the dining room 
and living room are often placed on the northern facing side, as many people spend their 
daytime in those areas. Thus they can keep the shutters and windows open while avoiding 
the direct afternoon sun. Other spaces such as the kitchen or dining room often open up 
into the couryard or garden in order to allow for ventilation as well as the possibility of 
eating outdoors.

ADJACENCY DIAGRAM

DINING ROOM

ENTRANCE

ENTRANCE

BEDROOM

LIVING ROOM

KITCHEN

DINING ROOM

COURTYARD

BEDROOM 1

BATHROOM 1

KITCHEN

TERRACE BEDROOM 2

BATHROOM 2

LIVING ROOM

LIVING ROOM

DINING ROOM

KITCHEN

BEDROOM

WC

WC

BEDROOM

ENTRANCE

BEDROOM

WALL THICKNESS
Ranges from 60mm to 90mm 

to maintain a constant 

comfortable temperature. 

SOUTH-EAST FACING
Often south-easterly orien-

tated in order to maximise 

natural sunlight

ROOF
Flat roof with parapet, 

painted white

WINDOWS
Windows located on the 

Northern side to keep house 

cool by Northern wind

MATERIAL
Local quarried schist or 

slate bound with mortar and 

finished with plaster

HEIGHT
Ranges from 2.5 to 3 metres

TIMBER BEAMS
Do not exceed 3 metres long 

SMALL OPENINGS
Small or sometimes no 

openings in order to block out 

the hot afternoon sun. 
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CHOREOGRAPHING 24 HOURS

1.2 Program
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Set out timber
 foundations

The challenge of the project is how to choreograph the 24 hours 
down	to	the	minute	or	perhaps	even	second,	efficiently,	methodically	
yet playfully. The concept of “time” plays a crucial role in this project. 
The building becomes a live strructure and constructing it becomes 
a struggle againt time. From the moment the truck arrives with the 
CNC materials to the moment the last screw is put into place, every 
detail is questioned.

Through rigorous researching and studying construction manage-
ment plans as well as guides on self-builts, a general timeline for the 
24 hours was layed out. Moreover, understanding how long it takes 
to construct using different materials meant that using plywood and 
pre-fabricated pieces was perhaps the only way one could construct 
this house in time. 

Some tasks such as raising the frames may often take longer than 
tasks such as placing in the furniture that is also pre-fabricated and 
brough to site. The sun is also a crucial factor as certain tasks must 
be performed in natural daylight, whereas others can be performed 
at	night	where	there	will	be	artificial	lights.

Assemble frames

Lift frames in position

Frames 1-4

Frames 5-6 &
Entrance ramp

Frames 7-10

Frames 11-15

Frames 16-20

Roof panels & Solar chimney

Floor panels

External & Internal Wall 
Panels

Furniture

Bathroom Appliances

Kitchen Appliances

Windows, skylights and doors

Finishings

First light

Sun at highest 
angle

Sunset

Last light

Sunrise

CONSTRUCTION 
REQUIREMENTS

HOUR 01
Laying imber founda-
tions

HOUR 06
Lifting frames into 
position

HOUR 11
Placing roof panels 
and solar chimneys

HOUR 16
Placing external and 
internal wall panels

HOUR 23
Placing windows and 
doors	 and	 finishings.

1	x	Step	ladder	(8ft	or	10ft)
5 x Step Ups
1 x Mobile scaffolding
1 x Roof ladder
1 x Large tarpaulin rain cover
1 x Marquee (or other enclosed 
area)	 to	store	parts	dry	and	off	
the ground.
5+ Mallets
2+ Electric screwdrivers with as 
many spare batteries as possible
1x Electric drill
1x Electric jigsaw
1x hand screw driver (to use as 
a	lever)
1 x Staple gun
2 x Scissors / knife
4 x Large clamps
1	x	Plasterboard	filler	trowel

NUMBER OF 
OCCUPANTS

CONSTRUCTION 
TEAM
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1.2 Program

CHOREOGRAPHING 24 HOURS

Throughout the 24 hours, there is a general timeline of differ-
ent tasks that must be performed during the day. From hour 
01	to	hour	06,	as	well	as	hour	20	to	hour	24,	artificial	lighting	
will be used in order to create a safe environment for workers 
to work in. 

FOUNDATIONS

UNLOADING MATERIALS

ASSEMBLING FRAMES

LIFTING FRAMES

ROOF PANELS

Lift	Frame	1	(Frame	type	A)	upwards	
and position it at an angle of 7.73 from 
the horizontal. Secure Frame 1 onto 
timber deck using pegs.

Make sure there are at least 2 people 
lifting the frame together. Take extra pre-
caution as the frame might not be stable. 
Stabilising cables / ropes might need to 
be used.

While some workers 
are unloading the ma-
terials off the truck, 
others begin to assem-
ble the frames. Skiis are 
also placed underneath 
each frame in order 
to	increase	efficiency	
during the lifting of the 
frames.

06:10:00 06:15:00 06:40:00

Secure connector pieces onto Frame 1, 
using	a	mallet	or	hammer.	It	should	fit	
snuggly into the hinge. For pieces higher 
up, a ladder or aerial work platform 
might need to be used in order to safely 
reach the top of the frame.

Reminder to leave opening with no 
connector pieces attached in order to 
secure skylight in hour 22. 

Lift	Frame	2	(Frame	type	A)	upwards	
and position it an an angle of 10.18 from 
the horizontal. This step might take 
longer due to the fact that the frame 
must be attached onto each connector 
piece precisely. 

Make sure there are at least 2 people 
lifting the frame together. Take extra pre-
caution as the frame might not be stable. 
Stabilising cables / ropes might need to 
be used.

Workers begin to assemble the roof panels and the solar 
chimneys on the roof. 

At	hour	01,	an	artificial	light	source	is	placed	on	the	ground	
and	a	specifically	designed	wooden	piece	will	be	placed	on	
the ground. The shadow of the piece stretches out and cre-
ates	a	grid	on	the	floor,	allowing	workers	to	place	the	con-
crete paving slabs quickly, creating an even and stable sur-
face to construct the house. The concrete slabs are 1.5 m x 
1.5	m.	As	the	artificial	light	source	is	static,	it	allows	workers	
time	to	lay	the	groundwork.	Afterwards,	timber	floor	beams	
are quickly layed in order to elevate the house by 150mm.

From hour 03 to hour 05, the material and panels are un-
loaded from the trucks that arrive on site. This must be a 
very coordinated system, in order to minimize confusion 
and time lost. They are grouped and placed in different lo-
cations on site.
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CHOREOGRAPHING 24 HOURS

1.2 Program

EXTERNAL WALL PANELS

WINDOWS AND DOORS AND FINISHES

FURNITURE

APPLIANCESFLOOR PANELS

INSIDE THE WALL PANELS

INTERNAL WALL PANELS

The toilets, sinks and other kitchen appliances will be 
brought onto site. Throughout the day, a worker would 
have used the router to cut in the different shapes on the 
floor	panels,	which	makes	it	easier	and	faster	for	the	ap-
pliances to be brought onto site and assembled. The piping 
and drainage will also be done at the same time. 

Internal wall panels are then assembled after the insula-
tion and other membranes are put into place. Some pieces 
will also be left open in order to allow electrician to place 
wiring and cabling. 

The interior walls that partition the house into the differ-
ent living spaces are also assembled. They will have sound 
proofing	and	insulation	between	them	in	order	to	create	
privacy.

While	other	workers	are	placing	in	the	floor	panels,	oth-
ers can begin to place the external wall panels. This task 
must also be undertaken quickly in order to allow time 
for the insulation of the building that is to come in the 
next step.

Placing	the	floor	panels	in	is	quite	a	quick	task	that	can	be	
conducted by two workers, each starting from different 
ends of the building. 

By	now,	the	sun	would	e	beginning	to	set	and	artificial	
lights are turned on once again. This creates sharper shad-
ows and the different windows or openings in the roof 
begins	to	create	light	wells	on	the	interior	floor	panels.	
The construction worker can then go around using a rout-
er and begin cutting out pieces which can be used for the 
furniture. Other pieces of furniture will be constructed 
offsite and assembled on site. 

Structural Plywood

Rockwool insulation

Fire resistant membrane

Waterproof membrane

Structural Plywood

Phase change material

The	final	tasks	include	assembling	the	windows,	doors	and	
other	finishing,	which	actually	takes	quite	a	large	amount	
of time. As some of the windows are very unique and be-
spoke shapes, it would increase the assembly time. Hence 
the entire team must be on site, working on the different 
tasks at the same time. 

TOILET EXTENSION PIPE

DRAIN OUT

BASIN EXTENSION PIPE

DRAIN OUT

SHOWER EXTENSION PIPE
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1.3 Process

A crucial aspect in the design process is understanding how shad-
ows and light quality varies during the day, according to the differ-
ent azimuth angle and elevation of the sun. 

Shadow tests were conducted in order to understand how the 
panels are designed to provide information for construction 
workers. The distance between the joints in the frame creates a 
shadow on the ground, which becomes a guideline or framework 
for the construction workers.

The joints are 200mm 
long and at hour 6, it 
cast a shadow ength of 
1 metre. 

An overlay of the shadows cast by the frame, from hour 6 to hour 10Shadow tests

Site section at hour 01, showing the shadows cast which creates a framework for the tiling of the concrete paving stones. 

TESTING SHADOWS
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DANCE NOTATIONS

Dance	choreography	can	often	be	a	diffi-
cult task to document without video or 
the physical body. Hence, many people 
have attempted to create notations and 
symbols in order to document different 
dances and choreographies. Moreover, 
it begins to become more complicated 
when there is more than one person per-
forming the dance.

In order to allow construction workers to understand where exactly each 
frame must be placed, a clear graphic language was developed and embedded 
into the actual frame. Therefore, when the sun casts a shadow on the ground, it 
creates a clear setting out point on the ground, notifying the worker on where 
to place the next frame precisely. 

The	notations	are	designed	specifically	according	to	each	hour,	as	the	sun	ini-
tially rises at 6am, the shadows are often quite long and stretched, hence the 
notations for hour 6 have that triangular shape. 

The symbols can be seen on the right, each hour has a different set of nota-
tions, making it easier for workers to identify it each hour. Below are elevations 
of the frames. Looking into more detail, one can see how the symbol is embed-
ded into the frame, as a sort of ornamental language.

HOUR 06 HOUR 07 HOUR 08 HOUR 09 HOUR 10

GRAPHIC LANGUAGE
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1.4 Overall Strategies

Athens is known to have a Mediterranean climate, with mild, moderately 
rainy winters and hot, sunny summers. The city is located near the 38th 
parallel, but in winter, from December to mid-March, it’s sometimes sub-
ject to outbreaks of cold air from the Balkan Peninsula, which can bring 
cold and rain for some days, and sometimes even snow.

Athens in summer is often considered the hottest in Europe. In July and 
August,	the	temperature	quite	easily	reaches	35/36	°C	(95/97	°F),	but	
sometimes	it	can	reach	as	high	as	40	°C	(104	°F).	During	summer	it	is	
not surprising to have close to no rainfall, as a result, Athens is the per-
fect location for this 24 hour house to be situated.

N

S

EW

ENVIRONMENTAL
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1.4 Overall Strategies

Diffused Daylight
Direct sunlight is diffused through the 
solar chimney allowing indirect natural 
sunlight

Solar Panels
Roof solar panels collect heat to 
generate heat for hot water.

Cross Ventilation
Windows located on both the north 
and south facade allow for wind 
driven cross ventilation.

Skylight Ventilation

Natural Ventilation
Ventilation through north facade

Artificial Lighting
Artificial lighting is used at night in order 
to create a safe environment for night 
time construction in the dark.

Rainwater Harvesting
Rainwater is harvested and recycled as 
greywater, used in toilet flushing and 
garden irrigation.

Marine Plywood which can 
prevent material from rotting 
under high humidity / rainy 
environments.

Small openings in order to 
minimize affect of the hot 
direct summer sun.

Use of phase changing 
materials with high thermal 
mass, underneath in order to 
maintain a constant indoor 
temperature .

SOLAR

As the building is located in sunny Athens, which can get extremely hot 
during the summer, precautions must be taken in order to minimize solar 
glare. For instance, the openings on the south-western facing side are 
often very small and have timber shutters that can create shading. 

The use of phase changing materials in the ceiling as well as the walls 
increases the thermal mass of the building, hence contributing to main-
taining a constant thermal comfort. This will also mean that the building 
can mostly rely on natural ventilation during the rest of the year. 

Solar panels on the ceiling harvest the heat from the sun and helps heat 
up the water that is used in the building

VENTILATION

The building is naturally ventilated where possible. During the nights, 
cross ventilation is most suitable as there are prevailing winds from the 
North. When windows are opened on the North and South side, the 
wind is drawn into the building, Stack ventilation is used during the day in 
order to draw cool air in and push out the hot air from the top.

RAINWATER HARVESTING

As Athens does get quite a fair amount of rain during the winter, rainwa-
ter	can	be	harvested	and	used	to	flush	toilets.	Due	to	the	unusual	shape	
of the roof, channels are designed to direct the rainwater and drain into 
a storage tank hidden in the building. 

HEATING

During the winter and occasional evenings, the building will require active 
heating, this should be achieved with minimal energy expenditure. The 
building will utilize ground source heating, as the pipes can be embedded 
between	the	exterior	and	interior	floor	panels.

SUMMER DAY

Windows, skylights and vents are open in order to cre-
ate natural stack ventilation. Cool air is drawn in from 
the windows and the hot air escapes from the vents 
on top. The building is designed so that there are only 
small openings on the south side of the facade in order 
to avoid the hot afternoon sun. Phase-change material 
embedded between the wall panels help regulate the in-
terior temperature.

SUMMER NIGHTS

Windows and vents are open an night in order to create 
cross ventilation. This is a wind-driven effect in which air 
is drawn into the building on the high pressure windward 
side and is drawn out of the building on the low pressure 
leeward side. The prevailing winds are from the North, 
hence making cross ventilation very suitable.

WINTER DAY

Even though it does get cool during winter in Athens, 
windows and vents are open during the day in order to 
create	fresh	air	circulation.	However,	underfloor	heating	
can be turned on when necessary. Phase-change material 
that is embedded between the wall panels also absorb 
the warmth from the afternoon sun. 

WINTER NIGHT

Openings are shut in order to trap the warm air inside 
the building. The thermal mass of the phase-change ma-
terials between the wall panels releases heat slowly in 
order to keep the interior warm. 

SUMMER DAY

SUMMER NIGHT

WINTER DAY

WINTER NIGHT

ENVIRONMENTAL
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1.4 Overall Strategies

Superbox Frame
Frame type AWall Sheathing panels

18mm structural plywood

Roof Sheathing panels
18mm structural plywood

Solar Chimneys
18mm structural plywood

Superbox Frame
Frame type G

The solar chimneys not only allow more natural sunlight and natural ventila-
tion into the house, but it is also an integral part of the design. It creates des-
tinct	shadows	on	the	ground	which	notifies	workers	where	to	work	on	next.

Perforations in the roof and wall sheathing panels creates patterns on the 
floor,	 allowing	workers	 to	 know	where	 to	 place	 the	 screws	on	 the	 floor	
panels.

STRUCTURAL OVERVIEW

The WikiHouse chassis system is designed to use 
any structural panel material, most often structural 
plywood. This method of construction has been 
adopted due to the fact that it uses very basic con-
struction techniques and can be constructed very 
quickly. The tricky part of the construction process 
are the steam bent pieces that enclose the building.

1. FOUNDATION & SKIIS

2. TIMBER FRAMES

3. TIMBER WALL PANELS

4. FLOOR PANELS

5. ROOF PANELS

6. SOLAR CHIMNEYS

7. WINDOWS

8. DOORS

9. STRUCTURE FOR ARTIFICIAL 
LIGHTING

10. INTERNAL WALL PARTITIONS
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10 
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9

6

5

7

8
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3
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1.4 Overall Strategies

The	most	common	cause	of	serious	fires	 in	the	house	is	
the kitchen. Therefore it is recommended that all
extinguishers	and	blankets	are	suitable	for	hot	oil	fires	and	
that they are serviced regularly.
The	placement	of	fire	extinguishers	should	also	be	placed	
in a position that can be easily accessed, 100mm high from 
the	floor.	

Fire exits must be clearly signposted and free from ob-
struction in case of emergency.  Escape routes must have 
1000mm of space horizontally and 2000mm space verti-
cally. The emergency exits must then lead to designated 
safety areas where the users are a safe distance away from 
the	fire.	

As the building is made out of plywood, additional care 
must	be	taken	in	order	to	decrease	risk	of	fire	spreading.	
The plywood that is used is treated therefore making it 
more	flame	retardant.	A	fire	retardent	membrane	can	also	
be	used	in	order	to	increase	fire	resistance.

KEY
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1.4 Overall Strategies

CONSTRUCTION AT NIGHT

As the building is designed to be built within 24 hours, construction at night must be 
performed. Night work is more dangerous because drivers are more likely to be dozing 
off, or simply confused as they maneuver through a construction zone at night, hence a 
risk assessment must be performed. Moreover,   a basic lighting plan must be developed. 
Appropriate	 level	of	 artificial	 lighting	will	 allow	construction	work	 to	be	 completed	
safely.

HEALTH & SAFETY

Health and safety is crucial when constructing this building. Due to the fact that this is a 
very particular and precise building, the construction workers will consist of a group of 8 
highly skilled, able bodied persons. 
Additionally, this assembly requires a limited amount of working at height to complete the 
roof. A risk assessment must be performed and appropriate stepladder or cherry picker 
must be used in order to minimise the risk of falling.

HEALTH & SAFETY
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2.1 Structural Overview

BUILDING COMPONENTS

The focus of this section will unpack the build-
ing in order to have a better understanding of 
the components of the house.
As time is the critical element in this project, 
the decision to use plywood, pre-fabricated 
off-site, as the main material reflects this idea 
of speed. The main structure of the building is 
inspired by the Wikihouse method of construc-
tion, where the building mainly uses joints and 
hinges that slot ogether.

The timber beam is connected using a stel 

joint and is hoisted up in order to provide 

artificial lighting for construction, after the 

sun has set. 

The solar chimneys are made out steam 

bent plywood panels, pre-fabricated off site. 

They are then installed onto the roof pan-

els, supported by the main frame structure.

The cladding is made out of rolls of PTFE 

fabric. It arrives onto site as a fabric drum, 

and is unrolled and draped over the struc-

ture.

Skylights are made out of double glazed 

glass in order to help maintain a constant 

interior thermal comfort.

Roof panels are made out of structural ply-

wood to increase the structural stability of 

the building.

Doorways use plywood and are also milled 

using CNC.

Windows have double glazing in order to 

maintain a constant interior thermal com-

fort.

Main frame structure uses structural ply-

wood in order to support the pressure of 

the entire building. The main frame uses a 

box frame system in order to maximise 

structural strength.

Interior wall panels uses plywood, and are 

at certain areas stained using different dyes.

External wall panels are stapled onto the 

main frame in order to safely secure them.

The cladding is made out of rolls of PTFE 

fabric. Cuts are made into the waterproof 

fabric for the windows and solar chimneys.

The cladding is made out of rolls of PTFE 

fabric. Cuts are made into the waterproof 

fabric for the windows and solar chimneys.

The building is elevated by the timber joist 

foundations in order to level out the une-

ven surface.

Concrete paving stones are placed onto 

the ground in order to level out the site 

and create a smoother surface for the 

building to sit on.

1. GLU-LAM TIMBER BEAM

2. SOLAR CHIMNEY

4. ROOF CLADDING

3. SKYLIGHTS

5. ROOF PANELS

6. DOORWAYS

7. WINDOWS

8. FRAME

9. INTERIOR WALL PANELS

10. EXTERNAL WALL PANELS

11. CLADDING

12. FLOOR PANELS

13. TIMBER JOIST

14. CONCRETE PAVING STONES

1
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2.2 Construction Sequence

KEY STAGES

00:00
Begin setting out the 
site, leveling out the 
ground and getting 
rid of any debris or 
rubbish.

06:00
Sun begins to rise. Lift 
frames following the 
shadows cast on the 
ground.

16:20
Hoist beams for artif-
ical lighting up. Weld 
steel connector piece.

17:30
Insulation, waterproof-
ing and phase change 
blanket installed.

19:00
Interior wall panels in-
stalled. LED lighting quicky 
installed onto the panel.

20:00
Windows and skylights 
are hoisted into place and 
installed.

21:00
Furniture and appliances 
are brought in and fin-
ished.

23:00
PTFE fabric cladding 
draped over structure. Fas-
tened using nail gun.

24:00
FINISHED!

16:45
Pipes and cabling panels brought onto site. 
These panels are bespoke designed and 
have been milled using CNC. The pipes and 
electrical cables are then embedded into 
them, in order to speed up the process. All 
of this is done off site. 

Panels include:
Kitchen panel (pipe & electrical)
Master Bathroom panel (pipe & electrical)
Bathroom panel (pipe & elecctrical)
Master Bedroom panel (electrical)
Bedroom panel (electrical)

16:00
Exterior wall panels assembled and fastened using the nail 
gun to prevent from being blown away.

12:00
Using cherry picker, 
begin assembling the 
roof panels onto the 
frames.

13:00
Solar chimneys lifted 
into place using crane 
and assembled into 
place.

13:00
Roof panels must be secured using the nail gun.

01:00
Set up portable con-
struction lighting and 
place starting timber 
piece on the ground.  
Lay out concrete pav-
ing tiles on the site ac-
cording to the shadow 
cast on the ground.

14:30
Assemble exterior 
ground panels. Make 
sure insulation and wa-
terproofing is put into 
place. Then assemble 
interior floor panels.

02:00
Begin unloading the materials from the truck. This 
step is coordinated by the main construction lead-
er in order to make sure the pieces are grouped 
together correctly, preventing future confusion.

03:00
Assemble frames in an orderly fashion, according 
to when they need to be lifted up. They will be 
labelled in chronological order, making the lifting 
step more efficient.
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2.3 Structural Strategy

PRINCIPLE OF THE SYSTEM

The system is based upon similar principles of the Wiikihouse 
system. However, the hinges, frames and panels are bespoke de-
signed in order to accomodate the design. However, some general 
rules are:

Max room spans have a limit of up to 5 metres on single storey 
structures. However, this will vary with load (wind, snow etc.)

Overall Width can theoretically have an unlimited number of 
spans (within reason), provided there are the means of raising the 
completed frames upright.

Overall Height depends on the site and wind loads on the 
structure. Nevertheless, the maximum number of storeys is 3.

Roof Profile can be any shape. Extra supporting wall or horizon-
tal section may need to be introduced as a tie.

The construction of this system however, depends on the sunpath 
on the longest day of the year, the summer solstice. As a result, the 
first prototype 24 hour house was selected to be constructed in 
Athens, benefitting from the sunny mediterranean climate.

Sunpath diagram for Athens during summer solstice (June 21st)

Axonometric showing the frame system

CONNECTOR PIECE

Connector pieces will vary in length depending 
on the spacing between the frames as well as the 
frame type. Hinges at the end should always have 
the same length.
Connector pieces are crucial in order to make the 

CONNECTOR PIECE
Connector pieces are crucial in order to 
make the entire structure stronger and more 
secure. It also allows for the roof panels to 
be attached onto the exterior, starting in 
hour 11.

SUPERBOX FRAME
The superbox frame is a moment-re-
sisting portal frame that is repeated 
along the length of the structure.
The two primary elements include the 
fins and spacers, with the joints stag-
gered to ensure structural continuity.
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2.3 Structural Strategy

GROUNDWORK AND FOUNDATIONS

Level foundations are essential for the construction of 
the house. This will create a solid and strong base for the 
construction of the house as well as ensuring the long 
life span of the building. 

The foundation of the building consists of concrete pav-
ing stones which help level out the site and create a flat 
surface to build on. The metal piles then sit on top of 
the concrete surface elevating the building by 500mm. 
Elevating the building can have its benefits, for instance it 
allows air to circulate underneath the building prevent-
ing it from going damp.

Once the foundations are prepared, the timber joist rails 
can sit on top of the metal piles. They are bolted into 
place, levelled and parallel. Make sure to check with the 
spirit level or laser beam often in ordr to maintain ac-
curacy.

The floor frame is then assembled and sit on top of the 
timber joist rails. 

1. Level out site 
using the laser 
equipment.

3. Place ini-
tial wooden 
piece into 
g r o u n d . 
This is 
s p e c i a l l y 
d e s i g n e d 
to create 
the desired 
shadow on 
the ground. 

4. Shadow cast onto 
ground.

5. Lay concrete 
paving tiles onto 
ground accord-
ing to the outline 
of the shadow.

6. Lay 
out tim-
ber joist 
beams.

7. Skiis 
will later 
e bolted 
on top of 
the tim-
ber joist 
beams.

2. Set up 
p o r t a b l e 
construction 
lighting.

Though the system can be used on 
more or less any site, includign slop-
ing sites, the timber joist rails can 
provide additional parallel and level. 

HOUR 02:00
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2.3 Structural Strategy 

FRAME

01
02

03
04

05
06

07
08

09
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

The lifting of the frames begin at hour 06:00, where 
the sun begins to rise providing a first glimpse of 
light. The portable construction lights are switched 
off, hence relying on natural sunlight.

The main structure uses the box frame, which are 
called “the superbox frame,.” It is a moment-resist-
ing portal frame that consists of two components, 
the fins and spacers.

The Fins are made up of a series of Grips (fingers) 
which are 18mm high and connect together. Each fin 
has slots where the spacers can fit into.

The insulation, waterproof membrane and phase-
change blanket are all installed inside the frame.

HOUR 07:00
AZIMUTH :  267.71°         ELEVATION : 3.96°

As the lifting of the frames is a 
critical, complex and perhaps even 
dangerous step, make sure there 
are at least 2 people lifting the 
frame together. 
Take extra precaution as the frame 
might not be stable. Stabilising ca-
bles / ropes might need to be used.
For pieces higher up, a ladder or 
aerial work platform might need 
to be used in order to safely reach 
the top of the frame.

Floor panel - Structural Plywood 18mm

Phase-change blanket 4mm
Insulation - Glasswool 70mm
Frame - Structural Plywood 18mm

Waterproof Membrane

External panel - Structural Plywood 18mm
Joist Rail - Timber   75mm x 75mm

‘Skiis’ - Structural Plywood 18mm

Foundation - Timber Beam 100mm x 150mm

06:20
Position of the next 
frame (FRAME 4). the 
edge of the frame must 
be aligned to this point 
on the ground.

06:20
Shadow cast on the ground cre-
ates a graphic language, hence the 
construction worker will imme-
diatley recognise the positioning 
of the next frame

06:00
Lift Frame 1 (Frame type 
A) upwards and position 
it at an angle of 7.73 
from the horizontal. Se-
cure Frame 1 onto tim-
ber deck using pegs.

Reinforcers are required 
around corners in order 
to increase the structural 
strength. This means the ma-
terial thickness is doubled 
and can carry more load.

Connector pieces are secured 
between the frames in order to 
create a strong structure. Using 
a mallet or hammer, it should fit 
snuggly into the hinge. 

Reminder to leave opening with no 
connector pieces attached in order 
to secure skylight in hour 22. 

Reminder to leave opening 
with no connector pieces 
attached in order to se-
cure window in hour 22. 

HOUR 07:00
AZIMUTH :  267.71°         ELEVATION : 3.96°
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2.3 Structural Strategy

WALL PANELS - STEAM-BENT PANELS

FINNISH PAVILION 1939

The most dramatic and unexpected use of plywood was 
perhaps the Finnish Pavilion designed by Alvar Alto. The  
16m high undulating plywood walls curve along the two 
sides of the building and incline into it. The Alto pavilion 
in many ways heralded the post-war era, when plywood 
became a highly visible material in mass-produced de-
sign. From the late 1930s onwards, plywood emerged as 
a modern building material.

HOUR 13:00
AZIMUTH :  208.41°         ELEVATION : 73.81°

As the design of the building has curved 
parts, the solution to this is steam bend-
ing the plywood to create the contours. 
These pieces are pre-fabricated in the off-
site workshop and then brought onto site. 

The steam bent pieces are located on the 
joints between the roof and wall panels. 
Moreover, the undulating roof also means 
there are many large pieces of steam - 
bent pieces. 

Through studying different methods of 
wood and plywood construction in the 
past, the main emphasis of previous de-
signs all highlight plywood’s great flexibility 
as a structural and surface material. 

22:15
Use jigsaw to cut out the 
shape of the door panel. 
Install door frame and 
door panel.

13:10
Install steam bent piec-
es. The pieces should 
slot snuggly between the 
frames.

13:20
Install normal straight 
wall panel. Secure using 
nail gun.

13:50
Line of light signifies 
to workers to place 
electrical wiring un-
derneath this posi-
tion.

13:15
Install steam bent piece. 
Fasten the pieces down 
to the frame using the 
nail gun.

22:25
Window made out of 
frosted glass installed. 
Frosted glass creates pri-
vacy but allows light into 
the entrance hallway.

12:45
Steam bent panels on roof 
will be installed along with 
the roof panels in the pre-
vious hour.

13:25
Install steam bent piece. 
Fasten the pieces down 
to the frame using the 
nail gun.

13:30
Use jigsaw to cut outline 
of the light shaft. Position 
of the electrical box con-
nected to the mains will 
be placed here.

Steam bending plywood done off-site in the factory. The 
pieces are steamed and then bent my hand at first in or-
der to loosen the wood grains. It is then folded over the 
mould and pressed for 24 hours in order for it to maintain 
the shape.

Different moulds are created in order to generate the dif-
ferent curves and angles. They are folded over the moulds 
and clamped tightly. It is then left for at least 24 hours. If 
the shape still does not stays, it will be left longer. These 
bespoke pieces are then brought onto site and installed in 
the correct position.
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2.3 Structural Strategy

OPENINGS & FURNITURE

The form of the furniture reflects the geometry 
of the building and the materiality is the same 
as well.

In order to minimize the carbon footprint of 
the building during the construction process, all 
the furniture is made from the offcuts of the 
plywood panels. After inspecting the offcuts 
from the original CNC process as well as the 
offcuts from the openings, the furniture is then 
designed using these specific pieces.

Through using methods of weaving fabric and 
leather, the chairs and stools are upholstered to 
make them more comforable. The softer sur-
faces mould around the contours of the body.

After a long period of time, if the fabric or 
leather wears out due to over-use, it can be 
easily re-upholstered by the user.

BESPOKE FURNITURE
17:25
Use jigsaw to cut out hole 
in anticipation for the 
windows to be put into 
place.
Offcut later used to make 
dining stool in hour 20:35.

21:00
Kitchen panel, with pipes 
and electrical wires al-
ready embedded into the 
panel, to be installed.

17:05
Use jigsaw to cut out hole 
in anticipation for the 
windows to be put into 
place.
Offcut later used to make 
dining stool in hour 20:35.

17:45
Use jigsaw to cut out 
holes in the ground. The 
chairs can then be fixed 
into place. 

17:50
Use jigsaw to 
cut out holes in 
the ground. The 
chairs can then 
be fixed into 
place. 

17:35
Use jigsaw to cut out hole 
in anticipation for the light 
switch to be placed.

BESPOKE CHAIRS

The chairs are designed us-
ing offcuts from the original 
CNC pre-fabrication pro-
cess. The material is brought 
onto site as well and can be 
used as the chair legs. The 
chairs are upholstered us-
ing leather is used in order 
to create a softer and more 
comfortable chair.

BESPOKE STOOLS

The stools are also designed 
in order to re-use offcuts. The 
trianglular seat is an offcut from 
the wall panel, used to create a 
window opening and the chair 
legs are from the original CNC 
pre-fabrication process. The 
chairs are upholstered using 
leather is used in order to cre-
ate a softer and more comfort-
able chair. Inspired by different 
upholstery methods, holes are 
drilled into the seating, and the 
leather is sewn on.

HOUR 17:00
AZIMUTH :  277.01°         ELEVATION : 30.81°

The furniture is designed in order to be quickly assem-
bled. For instance, holes are drilled into the seat surface 
prior , hence when is it brought into the building, the 
process of threading a string through the leather and 
plywood is a very fast process.

Another design is to carve a small ridge into the timber. 
The fabric can then be folded into the small ridge and 
glued making this a very fast way of attaching the fabric 
to the wood. 
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2.3 Structural Strategy

OPENINGS & FURNITURE

15:45
Offcut from wall 
panels that were cut 
out to create opening 
for window.

16:20
Use jigsaw to cut out 
hole in anticipation 
for windows to be put 
into place. 
Offcut later used to 
make coffee table in 
hour 21:00

The dining table is perhaps the centre 
piece of the open-plan living area as it is 
a very unique shape. The shape resonates 
the same curved form of the building.

The dining table is designed from the off-
cut of the window opening in the master 
bedroom. As there is an exterior and inte-
rior wall panel, they can be stuck together 
using wood glue and later finished with a 
copper trim on the edge.

The opening is milled off-site and when 
the sun shines through window, it shines a 
sharp beam of light onto the floor panels. 
The outline of the beam of light marks the 
position of the dining table. 15:25

Use jigsaw to cut out hole 
in anticipation for the 
windows to be put into 
place.
Offcut later used to make 
dining table in hour 20:00

13:45
Panel specifically 
designed to incor-
porate the electrical 
wiring and electrical 
box. The panel can 
then be easily slot-
ted into the wall, 
allowing easy access 
when repairs are 
needed.

16:50
Use jigsaw to cut out hole 
in anticipation for the 
windows to be put into 
place.
Offcut later used to make 
dining stool in hour 20:35.

Exploded diagram showing 
how the window will create 
a light shaft, indicating where 
the dining table must be po-
sitioned. 

20:10
Table legs are offcut from 
original plywood panels 
during the CNC process. 

20:40
After table is assembled, 
cut holes in the floor pan-
els and slot the table legs 
in place.

18:00
Light will cast through 
signifying position of the 
main light switch.

Copper trim used to fas-
ten the two pieces of ply-
wood together and hide 
the seams.

15:27
Use chalk to mark out the 
outline of the light shaft. 
This indicates the position 
of the table after it is as-
sembled in hour 20:00.

Table top - Structural Plywood 18mm

Metal Trim - Copper 2 mm

Structural Panel - Structural Plywood 18mm

Table legs - Structural Plywood 18mm

Offcut from exterior wall panel opening

Offcut from interior wall panel opening

Copper trim

Offcut from CNC process

Offcut from CNC process

Bolts and nuts

HOUR 15:25
AZIMUTH :  263.06°         ELEVATION : 48.49°
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2.4 Materiality

CELEBRATING PLYWOOD

HOW TO MANUFACTURE

Plywood is an amazingly versatile building 
material. Because it is made of thin strips of 
wood glued together with adhesive, it is a very 
efficient product to produce and is thus in-
expensive. When building with plywood, the 
surfaces can be stained in order to enhance 
the beauty of the wood.

Stained plywood typically requires the use of 
wood stains and can have a variety of colors. 
In this design, the plywood will be stained a 
light green color in the master bedroom.

In creating flexible and efficient spaces, a ply-
wood shelving system is designed. Holes are 
milled during the fabrication process. This al-
lows for flexible storage and work space that 
can be configured depending on the use.

HOUR 14:00
AZIMUTH :  240.54°         ELEVATION : 65.36°

12:19
Use jigsaw to cut out hole 
in anticipation for the 
roof skylights to be put 
into place.
Offcut later used to make 
side table in master bed-
room during hour 20:30.

14:15
For surfaces that need to be stained. 
Sand the entire plywood surface with 
a sander. Smooth it quickly with sand-
paper. Wash off any sanding dust with a 
wet rag, as any dust left on the surface 
of the panel will result in blotches in 
the stain. Once the plywood has dried 
a bit, apply a conditioner first which 
should take a couple of minutes to dry. 
Then brush the layer of wood stain on 
it and allow the stain to dry.

12:25
Use jigsaw to cut out hole 
in anticipation for the 
windows to be put into 
place.
Offcut later used to make 
dining stool in hour 20:35.

14:45
Hooks are specifically 
designed and slotted into 
the holes 

The holes are pre-fabri-
cated off site along with 
the panels, using CNC. 
By the time they reach 
the site, it will be ready 
for workers to place the 
shelves or hooks onto the 
panels.

Offcut from the floor pan-
el that was cut in order to  
place the sink into position 
in hour 11:20, is reused as 
the piece for the clock.

Railing that can be 
hooked onto the wall 
panels, and used for 
clothes, creating an 
open wardrobe.

14:36
Offcut from window open-
ing in hour 14:36 is readapt-
ed and reused as the desk. 
Special hooks are screwed 
onto the plywood offcut, 
which then can be secured 
onto the wall panel

14:10
Offcut from the original 
CNC process. They are re-
adapted to add the hook at 
the back, which can then be 
hung onto the plywood sys-
tem wall.

The furniture is designed in order to be quickly assem-
bled. For instance, holes are drilled into the seat surface 
prior , hence when is it brought into the building, the 
process of threading a string through the leather and 
plywood is a very fast process.

Another design is to carve a small ridge into the timber. 
The fabric can then be folded into the small ridge and 
glued making this a very fast way of attaching the fabric 
to the wood. 
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2.5 Water Strategy

WATERPROOFING THE BUILDING

SILICONE RUBBER PIPES

One of the main complications during the 
design and mockup stage is how to wa-
terproof the building. With all the hinges 
and joints, there is a possibility of water 
seeping through the hinges.
Hence the solution for this problem was 
to “make the building leak.” The drainage 
pipe is embedded into the frame, hence 
when it seeps through the hinges, it can 
eventually be drained either into the water 
collection tank or out from the bottom.

The drainage pipes are be-
spoke and pre-fabricated.It is 
a mouldable silicon material 
in order to wrap around the 
corners of the frame. The 
pipes are installed during the 
process of assembling the 
frames. A notch in the frame 
allows the pipes to be placed 
and lodged perfectly. It is then 
secured using bolts in order to 
make sure it stays in place. 
The drainage pipes are also 
labelled in order for it to be 
easily distinguishable during 
the construction process. 

Profile of the drainage pipe

The material that was selected is the ex-
panding strong grade silicone rubber pipes. 
They come in the form of pipes and hoses 
as well. 

The mouldable nature of the pipes make 
is easier to curve around the corners and 
bends of the frame. 

Hence when the rainwater leaks into the 
building, it filters into the drainage pipes 
and is collected in the water tank.
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2.5 Water Strategy

CLADDING

01
02

03
04

05
06

07
08

09
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

As time is of the essense in this project, the cladding solution for the 
house must be very quick and easy, as the majority of the time must be 
allocated to the construction and assembly of the main structure.

The frame will be covered with a translucent fibreglass and Teflon textile 
canopy. 
The decision to use PTFE (polytetrafluoroethlyene) fabric is due to its 
tensile quality as well as its durability.

Thermal performance
The insulative properties of PTFE coated glass is similar to the perfor-
mance of conventional glazing. The equates to a U value of aprox 4.0 5.0 
for a single layer membrane, and 2 2.5 for a twin layered membrane. 
Solar Performance
The typical characteristics of single skin tensile fabric roofs to sunlight 
are approximately 75% reflection, 10% absorption and 15% transmission. 1:2 Detail for typical frame and cladding.

PTFE fabric

Drainage Pipe

Superbox Frame

Connector Piece

Edge trim piece

PTFE Cladding

Nail

Superbox Frame

1:2 Detail for edge trim.

PTFE fabric was selected as 
the cladding material. It is 
waterproof and fairly low 
maintannce. It is also very 
easy and quick to assemble.

12:15
Cut along the indicated dot-
ted line in order to allow 
for skylight to be installed in 
hour 22:00.

12:21
Cladding overlaps in order 
to prevent leaks. 
Staple down with nail gun on 
the two edges.

CUT HERE
12:17

12:19

12:00

11:58

CUT HERE

HOUR 13:00
AZIMUTH :  208.41°         ELEVATION : 73.81°
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Cut here

Cut here

Cut h
ere

Cu
t h

er
e

Cu
t h

er
e

Cut h
ere

Cut h
ere

Start

Start

CLADDING

2.5 Water Strategy

Life
It is anticipated that the material has a life in excess of 30 years. The 
Teflon coating provides a chemically inert layer which resists the 
build up of environmental pollution. The material had been exten-
sively tested and no degradation or loss of strength is observed. The 
material does not become brittle or discolour over time. 

Waterproof
The waterproof and breathable nature of the membrane allow the 
user to remain dry and at a consistent temperature in demanding 
situations. 

Cleaning
PTFE coated glass roofs are extremely low in maintenance due to 
the cleaning action of rain on the Teflon outer layer. Typically, clean-
ing is recommended every 2-5 years, depending on the location of 
the structure and its exposure to environmental pollution. 

PRECEDENCE: The Centre Pompidou-Metz

1. PTFE cladding 
comes in large rolls. 
They are brough to 
site and lined up in 
chronological order.

2. Unroll first drum and 
follow the instructions on 
where to cut the fabric. 
Reminder to also cut out 
openings for windows and 
solar chimneys.

The outlines and 
marks are printed 
onto the PTFE fab-
ric, indicating where 
to cut the fabric and 
what time you must 
be finished with fas-
tening the fabric.

3. Take the cut PTFE fabric 
and drape over the building. 
Fasten it down using a nail 
gun, making sure there is a 
large overlay between each 
piece, thus preventing leaks.

4. Brush over with a 
plain roller in order to 
smooth out the fabric. 
Make sure to use a har-
ness when working at 
heights.

5. At the edges, trim 
the fabric with a knife 
or scissors. Fold over 
the edge, leaving a large 
overlay and nail into 
place using a nail gun.

6. For corner trims, fold 
the PTFE fabric over it 
and a special plywood 
piece can be wedged into 
place This creates a nice 
finish as well as prevents 
water leaks.

THE BUILDING
The building, by architects Shigeru Ban and Jean de Gast-
ines, opens up to vast, modular exhibition spaces whose 
imposing dimensions can accommodate very tall pieces 
as well as large installations.

THE MEMBRANE
The 8,000 sq m textile membrane was made in Japan by 
Taiyo, and installed by its German subsidiary, Taiyo Eu-
rope. Covering the whole building, it protects the wood-
en frame from rain, sun and wind. The membrane is made 
of fibreglass and Teflon (PTFE, or polytetrafluoroethyl-
ene). The overhanging roof, up to 20 metres in places, 
protects the walls from the elements. The membrane is 
translucent, letting through 15% of the light to reveal the 
hexagonal roof structure at night when the building is lit 
from the inside.
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3.1 Environmental Overview - Schematic Section
3.2 Rainwater Strategy - Sculpting rainwater flow, the no gutter equation
3.3 Insulation - Phase change material
3.4 Appliances - Bathroom
3.4 Appliances - Kitchen
3.5 Lighting - External lighting
3.5 Lighting - Internal lighting

BUILDING PERFORMANCE
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3.1 Environmental Overview

SCHEMATIC SECTION

GROUND LEVEL     0mm

GROUND LEVEL     500mm

1

2
3

4

PLAN

SEC
T

IO
N

 1

TOP OF ROOF  (MAIN HOUSE)   5290mm

TOP OF ROOF  (BEDROOM)   6500 mm

TOP OF EXTERNAL LIGHTING     11000 mm

Rainwater Harvesting
The undulating roof of the 
house is designed in order 
for the rainwater to flow 
off the surface.

Marine Plywood which can prevent 
material from rotting under high 
humidity / rainy environments.

Drainage pipes embedded into the 
frame, allowing water to seep 
through and be drained out the 
bottom

Cross Ventilation
Windows located on both the 
north and south facade allow for 
wind driven cross ventilation.

Natural Daylight
Skylight allows natural sunlight into 
the house, hence saving energy on 
daytime lighting.
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5

6

SEC
T

IO
N

 2

A HOUSE BUILT 
IN 24 HOURS

1. Bedroom 
2. Bathroom 
3. Living Room
4. Kitchen
5. Dining Room
6. Entrance Hall

LONG SECTION

Athens, Greece1:50 @ A2

Artificial Lighting
Artificial lighting is used at night in 
order to create a safe environment for 
night time construction in the dark.

Rainwater Harvesting
Rainwater is harvested and 
recycled as greywater, used in 
toilet flushing and garden irrigation.

Natural Ventilation
Windows can be opened to allow 
natural ventilation.

Skylight Ventilation

Diffused Daylight
Direct sunlight is diffused through the 
solar chimney allowing indirect 
natural sunlight

Solar Panels
Roof solar panels 
collect heat to 
generate heat for 
hot water.

Use of phase changing materials 
with high thermal mass, underneath 
in order to maintain a constant 
indoor temperature .

SOLAR ANALYSIS

A simple solar radiation analy-
sis was conducted for the sum-
mer solstice (June 21st). The 
results are typical of that of a 
mediterranean climate. Though 
the roof of the building can get 
very hot, the sides remain cool 
throughout the day.

SUNNY, PARTLY CLOUDY AND OVERCAST DAYS

Diagram showing sunny days versus cloudy days in Athens. This 
analysis is crucial in order to narrow down the construction 
day.
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3.2 Rainwater Strategy

SCULPTING RAINWATER FLOW
THE NO GUTTER SOLUTION

The rainwater strategy includes understanding
how the slope of the roof panels contributes to how to sculpt 
the flow of rainwater. The undulating roof panels means the 
slopes of the roof differs. Hence the water either slides down 
the PTFE surface, or trickles towards the valleys between the 
frames. It seeps into the frame which has the drainage pipes 
embedded into them, hence draining any excess rainwater 
into the collection tank.

02:30
At the edge of the building 
footprint, the timber joist 
rails sits on top of a timber 
foot that is embedded into 
soil, preventing overflow. 
The overflow water will 
drain out and seep into the 
layers of soil.

13:30
Flexible valley flashing is in-
stalled in the valley of two 
intersecting roof planes us-
ing the nail gun.

14:30
A concealed sill flashing 
placed under windows or 
door thresholds to prevent 
water from entering a wall 
at those points

13:40
Flashing placed around olar 
chimney as it protrudes 
from the roof of the build-
ing to deflect water away 
from seams or joints and in 
valleys where the runoff is 
concentrated.

Double glazed Skylight

PTFE Cladding

Drainage Pipes

Superbox Frame

Window frame

Flexible flashing

Position of the 
water tank that 
holds the rainwa-
ter, which is later 
reused to flush 
toilets & water 
the courtyard. It 
is tucked under-
neath, hidden from 
sight.

Typical soil filteration 
to prevent flooding 
and rainwater runoff

Soil Buildup for Rainwater Drainage

Typical courtyard 
vegetation filteration 
to prevent flooding 
and rainwater runoff

Soil build up in vege-
table garden. 

Water flows through the drainage pipe and 
flows out from the bottom of the frame, drain-
ing into the soil.

37



PHASE-CHANGE MATERIAL

Phase-change material (PCM) ab-
sorbs excess heat during the day 
and releases this energy back in 
the evening as buildings cool. PCM 
absorbs and releases large quanti-
ties of energy very quickly and for 
extensive periods of time due to 
phase changing.

The PCM blanket has 
a high thermal capacity 
hence, only 15mm in thick-
ness, its thermal capacity 
is equivalent to a 365mm 
thick brick wall.

3.3 Insulation

PHASE-CHANGE MATERIAL
HOUR 17:30
AZIMUTH :  263.06°         ELEVATION : 48.49°

As Athens experiences hot mediterranean sum-
mers and fairly cool winters due to its distance 
from the sea, it is critical to maintain a constant 
indoor thermal comfort. 

Therefore a layer of phase change blanket will 
be placed in the buildup. It will help maintain 
optimum thermal comfort all year round.

A phase change material (PCM) is a substance 
with a high heat of fusion which, melting and so-
lidifying at a certain temperature, is capable of 
storing and releasing large amounts of energy. 
Heat is absorbed or released when the material 
changes from solid to liquid and vice versa; thus, 
PCMs are classified as latent heat storage (LHS) 
units.

A major advan-
tage of using 
Phase Change 
Matrial is the fact 
that they save en-
ergy and also add 
an additional lay-
er of fire protec-
tion. It takes an 

12:15
Use jigsaw to cut out hole 
in anticipation for the 
roof skylights to be put 
into place.
Offcut later used to make 
coffee table in hour 20:00.

12:15
Use jigsaw to cut out hole 
in anticipation for the 
roof skylights to be put 
into place.
Offcut later used to make 
coffee table in hour 20:00.

17:30
Lay phase change blanket 
over the insulation. It is 
then fastened onto the 
timber frame by staples, 
with its side flanges.

If the cells are damaged 
during insulation, any af-
fected cells are easily cut 
out and replaced.

17:45
Another worker can be-
gin to lay phase change 
blanket from 2 frames 
away in order to speed 
up the process.

* NOTE *
Phase change blanket 
must be layed over 
the glass wool insu-
lation.

The thickness of the 
glass wool is 700mm

External Wall Panel - Structural Plywood

Waterproof Membrane

Insulation - Glass wool

Fireproof Membrane

Phase Change Blanket

Internal Wall Panel - Structural Plywood

Make sure the insulation 
is cut accurately in order 
for it to fit snuggly be-
tween the panels.

15mm PCM blanket

140mm 
Concrete Wall

365mm horizontally 
perforated brick wall

17:00
Cut out glass wool 
insulation into exact 
shape to fit between 
panels.

extra 21 minutes to burn through a typical 
wall fitted with PCM. The fire suppression 
element is added to provide improved fire 
protection performance and greater peace 
of mind.
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3.4 Appliances

BATHROOM

01
02

03
04

05
06

07
08

09
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

60L water tank to 
be fitted into this 
cupboard space.

Bespoke steam-bent 
plywood panels, pre-fab-
ricated in the workshop

As the pipes are already built 
in and secured onto the in-
terior wall panels, all that is 
needed to be done on site is 
attach each of the bathroom 
appliances to the panel, in 
hour 21:30

14:20
Attach LED strips to the 
frame.

The bathroom is perhaps one of the most 
complicated spaces to construct. The time 
limit for the bathroom is very stringent as 
there are a lot of tasks to do. 

The light shaft cast on the ground through the 
solar chimney indicates where to cut the hole 
for the installation of the toilet. If the task is 
performed within the 10 minute time limit, by 
the time it is finished, the light will be shone 
onto the position next to the worker. Hence 
indicating where to use the jigsaw to cut the 
next hole in the floor panel for the installation 
of the sink. 

HOUR 11:00
AZIMUTH :  121.92°         ELEVATION : 66.46°

12:00
Use jigsaw to cut out hole 
in anticipation for the 
windows to be put into 
place.
Offcut later used to make 
dining stool in hour 20:35.

11:05
Light shining through sky-
light indicates position of 
bed. Use chalk to mark 
outline of the light.
The base of the bed is 
constructed from the 
offcut of window in living 

11:05
Light shining through sky-
light indicates position 
of the toilet. Use jigsaw 
to cut out hole in antic-
ipation for the toilet to 
be put into place in hour 
21:00.
Offcut later used for 
kitchen shelving in hour 

11:15
Light shining through sky-
light indicates position of 
the sink.
Offcut later used to make 
bedroom shelf in hour 
20:50.

The shelving system has been devel-
oped in order to speed up the con-
struction process. As the holes are 
pre-cut during the CNC process, 
there is no need to design built in 
wardrobes or cabinets, as they are 
already prefabricated. By the time 
they reach the site, it will be ready 
for workers to place the shelves or 
hooks onto the panels.

BESPOKE SERVICES PANEL

The interior wall panels in the bathroom 
are specifically designed and are thicker 
than the rest of the building. The pieces 
are milled using CNC in order to incor-
porate the freshwater and drainage pipes 
into the panels. Hence speeding up the 
construction process and minimising the 
need for a plumber to come in and in-
stall the pipes separately. The red pipes 
indicate the freshwater, the blue pipes in-
dicate  the rainwater (which when avail-
able, is used to flush the toilets) and the 
white pipes indicate the sewage pipes.

12:19
Use jigsaw to cut out hole 
in anticipation for the 
roof skylights to be put 
into place.
Offcut later used to make 
side table in master bed-
room during hour 20:30.

Plywood panels located in the 
bathrooms are all treated with 
an extra coating of chemicals, so 
it performs longer in both humid 
and wet conditions and resists 
delaminating and fungal attack.

1.
Cold water is fed 
from the mains to 
the hot water cylin-
der where it passes 
through a coil.

2.
A fluid is  is pumped 
up to the solar pan-
els on the roof

3.
The fluid is warmed 
by the sun

4.
Fluid passes 
through a sec-
ond coil to 
heat the stored 
water

5.
A boiler can be 
used for cold-
er, cloudy days 
to top up hot 
water.

Mains 
Water

Hot 
Water 

Cylinder

Solar Therm
al PanelsTop up 

Boiler

Mains 
Water

Hot 
Water 

Cylinder

Rainwater 
Tank

Drainage Pipe Out

Freshwater Pipe In
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3.4 Appliances

KITCHEN PANELS
HOUR 19:00
AZIMUTH :  293.51°         ELEVATION : 8.07°

It is important to plan out the layout of the kitchen pipe-
work. When designed correctly from the early stages,  neat 
pipework and can be installed under the sink, allowing more 
storage space.

At the workshop, the kitchen panels are milled using CNC 
to create the outline shape as well as the tunnels for the 
pipes and electrical wiring.  A consultant plumber and elec-
trician is brought in, to install the pipes and electrical wires 
into the panels.

Hence when it is brought onto site, the workers just need 
to connect the pipes and wires to the mains and the appli-
ance 

19:40
After kitchen panel is in-
stalled, the kitchen coun-
ter top is brought in and  
secured on top of the 
notches.

12:00
Use jigsaw to cut out hole 
in anticipation for the 
windows to be put into 
place.
Offcut later used to make 
dining stool in hour 20:35.

Kitchen panels are 
slightly curved in 
order to be slotted 
into the frame

Electrical wires in the kitchen 
converge here and then con-
nects to the electrical box 
which in turn connects to the 
mains power.

EMBEDDED PIPES

The red pipes indicate the freshwa-
ter, the blue pipes indicate  the rain-
water and the white pipes indicate 
the sewage pipes.

KITCHEN SERVICES 
PANEL

The kitchen services panels are 
split into two pieces. This ele-
vation shows there the kitchen 
appliances are located and how 
the panels are milled. 

The thicker tunnels are for the 
pipes and the thinner tunnels are 
for the electrical wirings to pass 
through.

FRIDGE

SINK

VENTILATION 
& COOKER

18:45
To speed up the process, 
the LED is embedded into 
the bespoke designed ridg-
es in the frame.
The ridges are milled dur-
ing the off-site prefabrica-

18:55
Hook LED onto side frame

13:00
Install interior wall panels. 
They will have the plywood 
shelving systems that can 
be configured and changed 
for the kitchen shelving.

13:25
Install steam bent piece. 
Fasten the pieces down 
to the frame using the 
nail gun.
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3.5 Lighting

EXTERNAL LIGHTING
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In order to allow construction workers to understand where 
exactly each frame must be placed, a clear graphic language 
was developed and embedded into the actual frame. There-
fore, when the sun casts a shadow on the ground, it creates a 
clear setting out point on the ground, notifying the worker on 
where to place the next frame precisely. 

The notations are designed specifically according to each 
hour, as the sun initially rises at 6am, the shadows are often 
quite long and stretched, hence the notations for hour 6 have 
that triangular shape. 

HOUR 20:00
AZIMUTH :  301.07°         ELEVATION : -0.833°

20:00
Last light. 
Switch on the artificial 
lighting.

20:00
Last light. 
Switch on the artificial 
lighting.

10 lx lighting
Design of the lighting is in 
a sphere emitter, ensuring 
even lighting in all direc-
tions, resembling that of 
the sun.

20 lx lighting
Light located higher up to 
create more even spread of 
light. Higher lux to create 
brighter effect.

STEEL BRACKET
Connects the glu-lam artificial lighting beam 
to the main frame structure. Steel plate rein-
forces and strengthens the joint.

STEEL TWIST PLATE
Connect the support beam to the 
main horizontal artificial lighting glu-
lam beam.

GLU-LAMINATED BEAM AND 
STEEL CONNECTION

GLU-LAMINATED BEAM

STEEL PLATE

FLASH WELDING

BRACKET CONNECTION TO 
PERPENDICULAR SECTION
Connect the horizontal artificial 
lighting glu-lam beam to the main 
frame structure

RECOMMENDED MINIMUM TARGET VALUES 

FOR BUILDING ACTIVITIES

External lighting:

 Circulation: 10 lx
 Materials handling: 10 lx
 Carpentry and joinery: 20 lx

Internal Lighting

 Carpentry and joinery: 100 lx
 Circulation: 5 lx
 Working areas: 15 lx
 Painting and decorating: 200 lx
 
Calculation for the required lumens for con-

struction:

Total lumens required = area to be illuminated (m2) x 
target value (lx) / Utilisation factor

Where the utilisation factor is 0.23
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3.5 Lighting

INTERNAL LIGHTING

As the majority of the 24 hours has been allocated 
to the construction of the main frame structure, the 
internal lighting must be done swiftly. Hence there 
are ridges that are pre-fabricated using CNC, allow-
ing workers to slot in the LED lights easily.

For areas where more light is needed, for instance to 
light up the dining room, the LED bunches up, hence 
collectively emitting more light .

Additional hooks are de-
signed for places where 
perhaps the LED needs to 
bundle up more in order to 
provide stronger light. These 
can be added on easily by 
drilling a hole and screwing 
them in.

HOUR 18:00
AZIMUTH :  285.2°         ELEVATION : 19.22°

18:00
Light indicates the position 
of the switch for the dining 
room lights.
Use jigsaw to cut a hole 
into the interior wall panel. 

11:05
Light shining through sky-
light indicates position of 
the toilet. Use jigsaw to cut 
out hole in anticipation for 
the toilet to be put into 
place in hour 21:00.

18:30
To speed up the process, 
the LED is embedded into 
the bespoke designed ridg-
es in the frame.
The ridges are milled dur-
ing the off-site prefabrica-
tion process.

15:00
Timber piece extended 
out from the frame, casts a 
shadow on the ground, in-
dicating the position of the 
next floor panel that needs 

14:35
Timber piece extended out from 
the frame, casts a shadow on the 
ground, indicating the position of 
the next floor panel that needs 
to be put in place. As the sun 
moves, the shadow created by 
the same piece also shifts, indi-
cating to the workers the posi-
tion of the next floor panel.

18:15
Hook LED onto frame.
Entrance frames are small-
er, hence making the pro-
cess relatively fast at the 
beginning.

18:05
One worker begins to at-
tach hooks onto the frame, 
then running the LED lights 

Electrical wires tucked un-
derneath the floor and wall 
panels. These connect to 
the power source, as well 
as the light switches.

18:45
Use jigsaw to cut out wall 
panel according to the light 
cast, in preparation for the 
window to be put into 
place. 
Offcut later used for shelv-
ing in bedroom in hour 
19:50.

18:55
Use jigsaw to cut out panel 
according to the light. Pow-
er outlets wil be positioned 
here in hour 23:00.

11:05
Light shining through sky-
light indicates position of 
the toilet. Use jigsaw to cut 
out hole in anticipation for 
the toilet to be put into 
place in hour 21:00.
Offcut later used for kitch-
en shelving in hour 22:00.

The frame is located direct-
ly above the dining table, 
hence a more concentrated 
amount of light is needed. 
The cluster of LED lights 
are angled diagonally and 
the frame extends down-
wards, acting as a pendant 
light, creating an even dis-
tribution of light.

Additional hook is screwed into the su-
perbox frame where the LED lights can 
thread through.

Superbox frame

Drainage pipe

LED hook

External cladding

HOW TO INSTALL LED STRIP LIGHTS
STEP 1

Measure out required length of LED. Cut the strip lights 
according to the measurements. 
STEP 2

Connect strip light to the power plug
STEP 3

Block end of strip light with end caps
STEP 4

Fix the strip lights into the ridges of the frame and se-
cure them at the end using fix buckle.
STEP 5

Connect the electrical wires to the electrical box. Make 
sure they are hidden under the floor boards.

01
02

03
04

05
06

07
08

09
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24
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4.1 Building Delivery

ROLES, RELATIONSHIPS AND 
THE PEOPLE INVOLVED

Due to the complexity of the project 
and high potential risk, liability will be 
an important consideration. Though 
one option would be to place liabili-
ty and risk upon the contractor and 
away from the client and architect. 
However, due to the collaborative 
approach of the project, this perhaps 
will not be the best option forward. 
Working closely with consultants 
and contractors will be essential. As 
the team of design and construction 
is limited to 10 people, this could 
lower the potential risk of the pro-
ject. 

Through studying the wikihouse pro-
jects as precedence, the open-source 
nature of the projects hints at how 
the 24 hour house could be deliv-
ered. In a way, this model encourages 
cross collaborations between differ-
ent professions as well as the local 
knowledge bases.

Such specific and pioneering project 
usually requires funding from private 
client. Moreover, as this is a small 
family home, it is only logical that the 
client is a private individual, who is 
willing to invest in such a project.

PEOPLE INVOLVED IN THE CONSTRUCTION DAY
Though everyone may have a specific occupation, everyone will have to be involved in the 
construction of the building during the 24 hours.

Contract for services

Design and build contract

Consultant switch

Communication

ARCHITECT

THE ARCHITECT CONSULTANT
 

STRUCTURAL 
ENGINEER

 

QUALITY SURVEYOR
 

CONTRACTOR
 

CONSTRUCTION 
WORKER

CONSTRUCTION 
WORKER

CONSTRUCTION 
WORKER

CONSTRUCTION 
WORKER

CONSTRUCTION 
WORKER

CONSTRUCTION 
WORKER

 

CARPENTER
 

THE CLIENT

CONTRACTOR

CONSULTANTS

STRUCTURAL ENGINEER

QUALITY SURVEYOR

CLERK OF WORKS

SUPPLIERS

CONSULTANTS

AGENT

CONTRACTUAL LINKS

With typical design and builds, the main contractual link is between the client and the 
contractor. However, in a project like this, the links are slightly different. It is crucial for 
the contractor to play a large part in the developed design and technical design stages 
as well. During this period, the mockup building will be constructed.

Moreover, one of the key aspects is how to choreograph the 24 hours of construction, 
close to perfect with minimal complications. Hence all groups; the architect, consult-
ants, structural engineers and contractors must work closely in order to refine the 
design and construction process.
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4.1 Building Delivery

PLAN OF WORK

The project is based in Athens, however the architecture 
practise will be based in the UK, using local architects to man-
age to project. 

As ajority of project in the UK, they follow the stages in the 
RIBA Plan of Work. The RIBA Plan of  Work organises the 
process of briefing, designing, constructing and operating 
building projects into eight stages and details the tasks and 
outputs required at each stage.

However, it is imperative to remember that this project is 
very different from a typical building project. The feasibility 
stage is fixed, where the design and detailing lasts for around 
2 years. Followed by the real life program, where the building 
is constructed within 24 hours.

PLAN OF WORK

PLAN OF THE 24 HOURS

In order to allow construction workers to understand where exactly each frame must be placed, a clear graphic 
language was developed and embedded into the actual frame. Therefore, when the sun casts a shadow on 
the ground, it creates a clear setting out point on the ground, notifying the worker on where to place the next 
frame precisely. 

The notations are designed specifically according to each hour, as the sun initially rises at 6am, the shadows 
are often quite long and stretched, hence the notations for hour 6 have that triangular shape. 

The RIBA Plan of Work 2013 organises the process of briefing, designing, constructing, maintaining, operating and using building projects 
into a number of key stages. The content of stages may vary or overlap to suit specific project requirements. The RIBA Plan of Work 2013 
should be used solely as guidance for the preparation of detailed professional services contracts and building contracts. 

Core 
Objectives

Concept 
Design

Developed 
Design

Technical 
Design

Handover 
and Close OutConstruction In Use

Preparation 
and Brief

Strategic 
Definition

Prepare Concept Design, 
including outline proposals 
for structural design, building 
services systems, outline 
specifications and preliminary 
Cost Information along with 
relevant Project Strategies 
in accordance with Design 
Programme. Agree 
alterations to brief and issue 
Final Project Brief.

Prepare Developed Design, 
including coordinated and 
updated proposals for 
structural design, building 
services systems, outline 
specifications, Cost 
Information and Project 
Strategies in accordance with 
Design Programme.

Prepare Technical Design 
in accordance with Design 
Responsibility Matrix and 
Project Strategies to include 
all architectural, structural and 
building services information, 
specialist subcontractor 
design and specifications, 
in accordance with Design 
Programme.

Offsite manufacturing and 
onsite Construction in 
accordance with Construction 
Programme and resolution of 
Design Queries from site as 
they arise.

Administration of Building 
Contract, including regular 
site inspections and review 
of progress.

Conclude administration of 
Building Contract.

Handover of building and 
conclusion of Building 
Contract.

Undertake In Use services 
in accordance with 
Schedule of Services.

Develop Project Objectives, 
including Quality Objectives 
and Project Outcomes, 
Sustainability Aspirations, 
Project Budget, other 
parameters or constraints and 
develop Initial Project Brief. 
Undertake Feasibility Studies 
and review of Site Information.

Prepare Project Roles Table 
and Contractual Tree and 
continue assembling the 
project team.

Initial considerations for 
assembling the project team.

Identify client’s Business 
Case and Strategic Brief 
and other core project 
requirements.

Procurement

2 3 4 5 6 710

The procurement strategy does not fundamentally alter the progression 
of the design or the level of detail prepared at a given stage. However, 

Information Exchanges will vary depending on the selected procurement 
route and Building Contract. A bespoke RIBA Plan of Work 2013 will set 
out the specific tendering and procurement activities that will occur at each 

stage in relation to the chosen procurement route.

*Variable task bar

www.ribaplanofwork.com

  

Pre-application discussions.

Establish Project Programme. Review Project Programme. Review Project Programme.

Pre-application discussions.

*Variable task bar – in creating a bespoke project or practice specific RIBA Plan of Work 2013 via www.ribaplanofwork.com a specific bar is selected from a number of options. © RIBA

Programme

(Town) Planning

Prepare Sustainability 
Strategy, Maintenance and 
Operational Strategy and 
review Handover Strategy  
and Risk Assessments.

Undertake third party 
consultations as required 
and any Research and 
Development aspects.

Review and update Project 
Execution Plan.

Consider Construction 
Strategy, including offsite 
fabrication, and develop Health 
and Safety Strategy.

Review and update 
Sustainability, Maintenance 
and Operational and 
Handover Strategies and 
Risk Assessments.

Undertake third party 
consultations as required 
and conclude Research and 
Development aspects.

Review and update Project 
Execution Plan, including 
Change Control Procedures.

Review and update 
Construction and Health and 
Safety Strategies.

Review and update 
Sustainability, Maintenance 
and Operational and 
Handover Strategies and 
Risk Assessments.

Prepare and submit Building 
Regulations submission and  
any other third party 
submissions requiring consent.

Review and update Project 
Execution Plan.

Review Construction 
Strategy, including 
sequencing, and update 
Health and Safety Strategy.

Review and update 
Sustainability Strategy 
and implement Handover 
Strategy, including agreement 
of information required for 
commissioning, training, 
handover, asset management, 
future monitoring and 
maintenance and ongoing 
compilation of ‘As-
constructed’ Information.

Update Construction and 
Health and Safety Strategies.

Carry out activities listed in 
Handover Strategy including  
Feedback for use during the 
future life of the building or on 
future projects.

Updating of Project 
Information as required.

Conclude activities listed 
in Handover Strategy 
including Post-occupancy 
Evaluation, review of Project 
Performance, Project 
Outcomes and Research 
and Development aspects.

Updating of Project 
Information, as required, in 
response to ongoing client 
Feedback until the end of the 
building’s life.

Prepare Handover Strategy 
and Risk Assessments.

Agree Schedule of Services, 
Design Responsibility 
Matrix and Information 
Exchanges and prepare 
Project Execution Plan 
including Technology and 
Communication Strategies 
and consideration of Common 
Standards to be used.

Review Feedback from 
previous projects.

Suggested 
Key Support 
Tasks

Sustainability 
Checkpoints

Sustainability  
Checkpoint — 2

Sustainability 
Checkpoint — 3

Sustainability  
Checkpoint — 4

Sustainability 
Checkpoint — 5

Sustainability 
Checkpoint — 6

Sustainability  
Checkpoint — 7

Sustainability 
Checkpoint — 1

Sustainability 
Checkpoint — 0

UK Government 
Information 
Exchanges

As required.

Concept Design including 
outline structural and building 
services design, associated 
Project Strategies, 
preliminary Cost Information 
and Final Project Brief.

Developed Design, including 
the coordinated architectural, 
structural and building 
services design and updated 
Cost Information.

Completed Technical Design 
of the project.

Updated ‘As-constructed’ 
Information.

‘As-constructed’ 
Information.

‘As-constructed’ 
Information updated 
in response to ongoing 
client Feedback and 
maintenance or operational 
developments.

Initial Project Brief.

Not required. Required. Required. Required. Required.Not required. Not required.

Strategic Brief.Information 
Exchanges

Planning applications are typically made using the Stage 3 output. 
A bespoke RIBA Plan of Work 2013 will identify when the planning 

application is to be made.

The procurement route may dictate the Project Programme and may result in certain 
stages overlapping or being undertaken concurrently. A bespoke RIBA Plan of Work 

2013 will clarify the stage overlaps. The Project Programme will set out 
the specific stage dates and detailed programme durations.

*Variable task bar

(at stage completion)

*Variable task bar

Tasks
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Fe
br

ua
ry Consultants appointed

Contractors appointed

Mock up - June 22nd 

Construction day:  

June 22nd 

M
ar

ch
A

pr
il

M
ay

June

August

February

August

November

May

November

July

January

July

October

April

October

September

March

September

December

June

December

January

February

March

April

May

June

July

FOUNDATION

ASSEMBLING FRAMES

ROOF PANELS

UNLOADING MATERIALS

FRAMES

EXTERNAL WALLS

CLADDING

INTERNAL WALLS

FURNITURE

WINDOWS AND DOORS

APPLIANCES

FINISHINGS

Dig shallow trench
Lay out concrete paving stones
Place timber ground supports
Place timber beams

Unload materials from truck
Place materials under sheltered marquee

Locate correct pieces and assemble into frame
Locate connector pieces and place next to each 
frame

Lift Frame 1 - 4
Lift Frame 5 - 6
Lift Frame 7 - 10
Lift Frame 11 - 15
Lift Frame 16 - 20

Quickly set up mobile scaffolding
Install interior roof panels
Install phase change blanket, insulation, water-
proof membrane
Install exterior roof panels
Install roof light wells / light cones

Unroll cladding, cut along specified cutting line
Wrap around the building
Fasten the cladding down using nail gun

Install external wall panels
Secure using nail gun

Install phase change blanket, insulation, water-
proof membrane
Install electrical wires and pipes
Install external wall panels
Secure using nail gun

Construct dining table and chairs
Construct bed frames
Construct shelving systems for bedrooms
Construct shelving systems for kitchen
Construct sofa and coffee table

Install bathroom appliances in Master Bathroom
Install bathroom appliances in Bathroom
Install Kitchen appliances
Install LED internal lighting

Install windows and window frames
Install skylights
Install external doors
Install internal doors

Install electrical sockets and switches
Bring in final furnishings
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4.3 Design Process

MOCKUPS AND THE PROCESS OF REFINE-
MENT

WIKIHOUSE

Due to the complexity of the construction process, many ele-
ments of the building will need to be tested and refined over 2 
year period. In the build up for June 21st, all the different players  
(architect, consultants, contractors) will have to be involved in 
order to choreograph a smooth 24 hours. 
OFF SITE MOCKUP

Off site mock ups can be built in a testing facility in order to 
test the project. However perhaps what is more important is to 
test the choreography and coordination of the team in order to 
minimize disputes or problems.  

ON SITE MOCKUP
On site mockup will be performed once on the exact day in 
order to practice the coordination. Data will be gathered after 
the mockup day and refined in order to create the design clos-
est to perfect.

Due to the high precision of 
the project, each member of 
the construction team must 
be  trained properly. Also they 
must attend meetings often to 
be up to date with the pro-
ject and coordinating the tasks 
for the day. Last but not least, 
“Practice makes perfect.”

Given the economic context 
of Athens, with an increasinly 
large migrant community, per-
haps it would also suit the civic 
nature of the project to intro-
duce a skill training centre. 

In order to allow construction workers to understand where 
exactly each frame must be placed, the panel naming system has 
been designed. These labels are milled onto each panel during 
the CNC process, making sure the labels do not fall or rub off 
accidentally.

PANEL NAMING SYSTEM

OFF-SITE MOCKUP AND TESTING CENTRE

TESTING DRILLING EFFICIENCY
HORIZONTAL

TESTING DRILLING EFFICIENCY
VERTICAL - FASTER
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/IN
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“WikiHouse technologies are being 
developed by an open community of 
architects, designers, engineers and 
builders around the world. Anyone is 
invited to participate, either by im-
proving, spreading or adapting existing 
technologies, or developing new tech-
nologies using the WikiHouse design 
principles.” 

Due to it’s open source nature, the 
wikihouse is constantly being devel-
oped, refined and researched in order 
to better the system.
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CHOREOGRAPHING THE 24 
HOURS

4.4 Construction Process

FORMULA ONE PIT CREW

The challenge of the project is how to choreograph the 24 hours down 

to the minute or perhaps even second, efficiently, methodically yet play-

fully. The concept of “time” plays a crucial role in this project. The building 

becomes a live strructure and constructing it becomes a struggle againt 

time. From the moment the truck arrives with the CNC materials to the 

moment the last screw is put into place, every detail is questioned. The 

drawing attempts to map out the route of the construction workers, the 

materials and the process of construction.

“A rapid stop can sometimes be the 
difference between the race leader re-
taining his minor grand prix advantage 
to squandering a place on the podium; 
and losing out on a victory and vital 
points.” 

The pit stop crew is usually comprised 
of the driver’s team mechanics — but 
no member will specialise in a certain 
role during the pit stop.

The duties are typically given based on 
their physical attributes rather than 
their ability to do a specific job, as the 
members would be able to handle the 
pressure of any role given to them.
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4.5 Health & Safety

CONSTRUCTION RISK AND REQUIRED TOOLS

The manual provides a brief overview of 
how to construct the building in a healthy 
and safe construction site. The aim is to 
identify the hazards on site, whether it is 
using the tools or just working at heights, 
and control the risks for the team working 
on site. 

TOOLS REQUIRED
1 x Step ladder (8ft or 10ft)
5 x Step Ups
1 x Mobile scaffolding
1 x Roof ladder
1 x Large tarpaulin rain cover
1 x Marquee (or other enclosed area) to 
store parts dry and off the ground.
5+ Mallets
2+ Electric screwdrivers with as many spare 
batteries as possible
1x Electric drill
1x Electric jigsaw
1x hand screw driver (to use as a lever)
1 x Staple gun
2 x Scissors / knife
4 x Large clamps
1 x Plasterboard filler trowel

When dealing with heavy 
loads, two people must 
be present to help out, in 
order to minimize risk of 
accidents.

Materials must be placed in the portable 
marquee erected on the day. If parts are 
left exposed to prolonged moisture, hu-
midity or hot direct sunlight, it will cause 
them to shrink or expand making them un-
usable. They must also be kept dry, perhaps 
elevated from ground in order to prevent 
damage to pieces.

Specific roof ladder must be 
used when installing the roof 
panels. Harness must also be 
used by workers as they are 
working at height

When working at height, one 
must use cherry picker and 
have the appropriate training 
to do so. Harness must also 
be worn as well as PPE in or-
der to further minimize risk 
of construction accidents.

When working at height on 
the mobile scaffolding, work-
ers will be required to use 
safety harnessess in order to 
minimize risk of falling.

Mallets are included in the 
cutting files. These are very 
useful 

When using jigsaw, make sur 
the correct blade is mounted 
on and the saw cutting settings 
are correct. When switched 
on, make sure to wait a mo-
ment for the jisaw to get to 
full speed. It is advisable to 
protect laminated surface with 
masking tape to minimise risk 
of damaging the protective top 
layer

Step ups are includ-
ed in the cutting files. 
These are specifically 
designed and are very 
useful from make a lev-
el surface to safe work-
ing above your head, or 
even simply sitting for a 
tea break.

Before starting a task, you 
should always carry out a ‘pre-
use’ check to spot any
obvious visual defects to make 
sure the ladder is safe to use.

Make sure user has had spe-
cific training. Before starting a 
task, you should always carry 
out a ‘pre-use’ check to spot 
any obvious visual defects to 
make sure the electric drill is 
safe to use.

All crane operators, and people involved in slinging 
loads and directing lifting operations, must be trained 
and competent.
Two principal hazards:
Collapse of the crane – such incidents present sig-
nificant potential for multiple fatal injuries, both on 
and off-site;
Falling of the load – these events also present a signif-
icant potential for death and major injury.

Make sure user has had specific 
training. To prevent nail gun injuries, 
wear personal protective equip-
ment and use full sequential trigger 
nail guns to increase safety.  These 
are safer than the normal contract 
trigger nail guns.

PPE is equipment that will protect the user against health 
or safety risks at work. It can include items such as safety 
helmets, gloves, eye protection, high-visibility clothing, safe-
ty footwear and safety harnesses. It also includes respirato-
ry protective equipment (RPE).
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THE 24 HOUR HOUSE - WINTER EDI-
TION

4.6 Speculating the future

The original aim of the project was to design a house 
within 24 hours during the summer solstice. However, 
one began to speculate how the building could be con-
structed on other days as well, such as during winter 
solstice or even spring or autumn. 

Using the same set of materials and principle of the 
system, the building would look completely different as 
the angle of the sun differs between summer and win-
ter. Hence the shadows cast on the ground will also be 
different. 

As there will be less daylight, there will be more reliance 
on the artificial lighting. Additionally, some tasks might 
have to be rearranged in order to fit them into the day-
light hours and others will perhaps be more appropriate 
for the artificial lighting.

Above are the four different designs for the four differ-
ent seasons of the year. According to each of the differ-
ent sun angles, the shape of the building will also change. 

The idea behind the 24 hour house is that it will on-
stantly be refined and redeveloped. The two year feasi-
bility phase will lead onto the 24 hour construction day. 
Data will then be gathered to help develop the next 
24 hour house which perhaps will also be located on a 
different site.

The sunpath during winter is different from the winter 
sun. The elevation of the sun will not be as high as the 
summer sun, hence meaning the building will perhaps 
be longer and less tall.
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