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課題
ライトウェイトな快適さ

現代の快適さは，環境を遮断し，バリアをつくることによりもた
らされてきました．しかし，現代に必要なものは，自然に近い暮ら
しなのかもしれません．そこで快適な生活を楽しむことのできる，
組み立て，移動できる軽い住居を考えてください．移動できるとい
うことは，周囲の状況を読み取り，配慮し，関係を持つということ
です．また簡易な組み立て住居であることは，自然の環境や地面に
近づき，その場所の豊かさをもたらすでしょう．組み立て，移動でき，
大樹町の夏や冬など，環境を楽しめる住居を考えてください．ここ
で考える自然や周囲との関係は，都市に移動しても可能な周囲の読
み取り方をもたらすかもしれません．

最優秀案は実施を前提とします．また，複数の棟をつくる場合や
既存施設との関係も想定し，配置も考慮してください．大樹町でど
のような作業をするのか，また組み立て方を含めたつくり方も提案
してください．ただし，必要な設備は既存の施設を利用します．

設計対象
• 原始的な暮らしを楽しむ，自然に近い生活をもたらす．大樹町の夏，

冬を楽しめること．
• 5 人くらいが泊まれるもの．1 棟の建設費は 600 万円．
• 5 人以内で解体，移動（基礎を必要とする場合、基礎も含む），組み

立てが 1 日以内でできること．
• 最大 2 棟くらいつくる可能性も検討．その関係性も含めて提案して

ください．
• ただし最優秀案を 2 棟つくるとは限らず，2 棟の設計者を分けてつ

くる可能性もあります．
• つくり方も提案．現地作業も重要ですので，考慮にいれてください．
• 設備は不要です．必要であれば既存の棟のものを使います．
• 設計・作図・監理補助は学生主体で行い，教授や講師など，先生は

アドバイザーとして関わることができます．



4 

2

1

12

2

3

3

4

4

22111 21 2211

4 34 3344 33334444

11111222222

443333 43 43333 444

CARBON FIBER
 

A lightweight structure providing well 
flexibility and durability 

POLYPROPYLENE

High thermal resistance with low glass 
transition temperature so it can be suite 
with both high and low temperature.

LAMINATED 
PNEUMATIC TUBE

The composite mambrane of Polyamine 
(Nylon) and Fluorocarbon film (coating) 
in order to enhance the weather 
resistance ability of the membrane , 
morevoer , this Fluorocarbon coating film 
can be resist both low and high 
temperature from  -200 to 260 °C.

PLYWOOD

Plywood’s strength is relatively high 
compared to its thin section and 
light-weightiness. Therefore, the 
material can be easily manufactured and 
allows convenient transportation.

MOCKUP MODEL 1: 5

JOINT MOCKUP

PNEUMATIC STRUCTURE RESEARCHWEAVING PATTERN

STUDY MODEL MATERIAL

Air is weightless, immaterial and 
intangible. By inflating air into a 
plastic tube forms it a physical 
identity. A tube alone has no 
structural property but when 
setting it into an arch greatly 
improves stability. Thus, the 
method of weaving is used to 
increase the structure’s strength. 
The series of arches creates a 
livable space below; yet to make 
it comfort, air is used again as a 
inflatable skin to act as a heat 
insulation.

Lightness in architecture always draws a discussion, since architecture aims for 
firmness, as Vitruvius suggests . The alluring aspect of lightness is that it allows 
mobility, reduces environmental load, and gives an impression of freedom.

To achieve the ultimate lightness in our project, air - weightless, is obtained as the 

main structure that raises up the shelter, creating a sanctuary space inside. Such 

pneumatic structures answers the condition of fast assembly and dismantling 

precisely, as they are entirely transformable by simply inflating or deflating.

A small fabric tube which is easy to handle than a big sheet is our starting point. But 

a simple stand-alone air tube would be unstable, therefore, weaving is applied to 

strengthen up the whole plane consisted of light-weighted small linear members. The 

trihexagonal pattern of the weaving creates a strong-but-flexible bond. The light 

carbon fibre sticks work as a form giver to the whippy weaving plane. 

These air structures are inflatable polyamide film tubes ending with aluminium caps. 

The caps are attachable to specific positions on the base elements with ball-socket 

joints - allowing them to adopt any happen angle. With the strength of weaving, the 

ends of some tubes are able to overhang independently and sealed by airtight clamps.

A challenging point of architecture’s mobility is that it contradicts the core idea of 

architecture, the stability of foundation. Generally, a building would need a certain kind 

of structure that holds it onto the ground to attain stability, both in the literal and 

psychological sense. In our project, with a little help from nature, water is thought to 

become the shelter’s portable foundation by easily filling it in when assembling and 

pouring it out when dismantling. The idea therefore leads to the base design, 

composing a series of hexagonal-tank units that perceive the shelter’s load. The 

negative trigonal spacings formed between are where the structure above meets the 

base and is that what holds the tanks together. The base’s organization likewise 

complements the weaving pattern of the pneumatic structure.

Usage of nature elements, in this case, does not only complete the architecture in the 

structural aspects, but also promotes comfort and allow the residents to enjoy a 

primitive upon different seasons. Apart from being used as the main structure, air is 

also filled into the weaving inflatable skin to act as heat insulation for the shelter during 

the harsh winter of Taiki-cho. The flexibility of the base structure allows planting 

possible during warmer seasons, creating greenery and lively atmospheres. 

Water-filled tanks can also be opened for foot bathing with the temperature responding 

to different seasons - cool water for summer then warm water for winter. In the center 

of the base, a large tank unit is placed to host a fireplace to be the central heat 

generator in winter - defining a cosy area where everyone gathers around altogether. 

With our proposal, architecture and a given surrounding nature shall complement one 

another to best draw out the richness of the place.

ratio d : w 

= 1 : 5 

= 0.20

DIMENSION OF PATTERN
DENSITY OF PATTERN

INRELATION TO THE ANGLE OF FORM THE CONTROL POINT Air beam structural nature Load support ability

Insulation property along within the structure Flexibility of Inflating/deflating allows reassembly and dismantling

Pneumatic tube with 
non structural property

Arch forms stability Weaving strengthens 
the structure

Pneumatic skin 
as heat insulation

AIR WEAVING HOUSE

1 CONTROL POINT - 8 CORE MEMBERS

1 control point - 8 core members
(Inflated mockup)

Plan

Elevation

1 control point - 8 core members
(Deflated mockup)

2 control point - 12 core members
(Inflated mockup)

Weaved skin mockup

MOCKUP MODEL 1: 25

IDEA & CONCEPT SITE

RESEARCH & EXPERIMENT

6th LIXIL INTERNATIONAL UNIVERSITY ARCHITECTURAL COMPETITION 
NEXT GENERATION SUSTAINABLE HOUSE IN TAIKI-CHO
COMFORT AND LIGHTNESS

FACULTY OF ARCHITECTURE 
CHULALONGKORN UNIVERSITY, THAILAND

AIR WEAVING HOUSE 
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SUMMER PLAN

SPRING WINTER AUTUMN

WINTER PLAN

SUMMER ELEVATION WINTER SECTION
INFLATED SKINDEFLATED SKIN

INFLATED SKINDEFLATED SKIN

SUMMER SECTION WINTER SECTION
INFLATED SKINDEFLATED SKIN

ROOF PLAN

CONTROL POINT 

7.5 cm Carbon fiber tube
Carbon Fiber Connector
Epoxy 
Flexible joint
Hook and loop fastener

PNEUMATIC TUBE CONNECTION

Pneumatic tube (Polyamide film 
coated with Fluorocarbon)
Air-tight aluminium cap 
Ball-socket joint
Plywood floor panel
3 mm. Steel plate

AIR STRUCTURE - BASE 

Plywood floor panel
Screw
3 mm. Steel plate
Hexagonal PP portable 
foundation

WEAVING PNEUMATIC TUBE 

7.5 cm Carbon fiber tube
Pneumatic tube (Polyamide film 
coated with Fluorocarbon film)
Magnetic Button Snap
Inflatable skin

AIr Blower
392*367*342 mm

Carbon Fiber poles x 8
4 m. long - Weigh 2 Kg. each

Add water

0 0.5 1.5 3.5

3
INSERT PLOES IN 
WEAVED PNEUMATIC 
TUBES

Insert the carbon fiber 
poles through the 
pneumatic tubes.

4
SET UP CARBON 
FIBER POLES

Lock the poles at the 
control point joint.
Hold up the double 
poles of each corner. 

5
INFLATE PNEUMATIC 
STRUCTURE

Connect the Aluminium 
cap of the structure 
with the base.
Inflate the pneumatic 
structures.
Weave the inflatable 
skin horizontally.

6
INFLATE THE SKIN

Inflate the inflatable 
skin in winter.

2
LAY OUT THE BASE

Place 121 Hexagonal 
Foundation on Ground.
Lock the tanks with 
trigonal floor units.
Place the floor panels. 

1
ALL IS READY! 

Hexagonal PP portable
Foundation x 121
Carbon Fiber poles x 8

Kei truck bed 
3.7*2.4*2.5 m.

SUMMER

SECTION

DETAIL

ELEVATION

ASSEMBLY DIAGRAM
PLAN

FACULTY OF ARCHITECTURE 
CHULALONGKORN UNIVERSITY, THAILAND











Sustainability in the movable architecture could be said “liberation from 
restriction of the ground” . In this case the architecture mainly focus on 
mobility and universal habitability so it is important that functionality of 
architecture as a independent units.

From modernism period, many of architects believed thinking simple 
idea from universal architecture system can make absolute confort to 
live and adaptation to world-wide environments. 
But truethly we, human beings, are always moving to adapt 
environment from ancient time to nowadays  and architecture which 
can not be moved sometime work as restriction for living. so we think 
that is one  of reason why modernism architecture could not achieve the 
principle of the architecture.

Hojo-an by Kamo no Chomei has similarity of ideas  from modernism 
such like establishing same architecture system in anywhere and also 
independent from ground because of movable.  We think that movable 
architecture is one of cource that modernism aimed. 

Our concept is “Hojo-an to Modern” . Hojo-an was designed like a 
product which can separate each elements and combine to one 
architecture to move and construct easily. 
We propose movable architecture produced by modern technology and 
circulate as a product.

The architecture always be flowing without staying one place.  
The arechitecture  always be with all of wanderers who live today. 

Inspired by Hojo-an

Baced on Modernism
FACTORY

ARCHITECTURE MOBILE

PRODUCING

MOVING

MOVABLE = PRODUCTIVE

RECYCLING

Production
The architecture is made by metal forming. All elements are produced same forms in the factory and connected correctly. The architecture can be taken apart to each element and 
these are fastened by bolts. 

All elements can load on a truck, move anywhere, and can be carried by 
manpower.

Elements List

Exploded view

Loading image

Mobility

Constraction is systematic. The architecture can be completed very symply like 
assembly of furniture. Productive steel structure can make it possible.System

NEXT GENELATION SUSTAINABLE HOUSE IN TAIKI-CHO INTERNATIONAL STUDENT COMPETITION 01

01 02

Jack up & Issue a horizonal Put roof : main frame Fix window & make room

Insulation as a interior

Connection detail 01  S=1/10

Connection detail 03  S=1/10

Connection detail 02  S=1/10
Natural ventilation Equipment introduction

03

04 05 06

STEEL HOJO-AN: 
WANDERING HUT

Elements
House part
Bacement
Concrete blicks

Pantograph jack

Lip channel steel

Floor(indoor)
Styrofoam

Structural plywood

Tatami mat

Floor(outdoor)
Resinous wood deck panel

Roof
Steel plate(bending)

Grass wool board

Window
Window panel

①

②

③

④

⑤

⑥

⑦

⑧

⑨

①

②

③

⑦

Weight
(per unit)[kg]

10.3

3.7

7.3

15.45

0.96

0.48

11.9

30

48

130.4

68.9

2.65

77.6

Scale[mm]

390*190*100

T2.3*100*50*1800

T2.3*100*50*3808

1800*357.5*50

1826*894.5*30

1828*894.5*20

1777*894.5*50

1855*914.5*81

T3*4834*914.5

T3*2264*914.5

1820*910*50

2370*2200*100

Number

10

10

21

4

10

5

5

4

3

9

9

15

2

Summary[kg]

103

37

153.3

61.8

9.6

2.4

59.5

120

144

1173.6

620.1

39.75

155.2

Number

4

4

2

5

2

4

1

6

2

Summary[kg]

41.2

14.8

15.6

40.6

12.16

192

44.8

41.4

20.4

Elements
Terrace part
Bacement
Concrete blicks

Pantograph jack

Lip channel steel

Floor
Resinous wood deck panel

Roof
Polycarbonate panel(bending)

L-shape angle

Weight
(per unit)[kg]

10.3

3.7

7.8

8.12

6.08

48

44.8

6.9

10.2

Scale[mm]

390*190*100

T2.3*100*50*1929

T2.3*100*50*2000

T2.3*100*50*1497

1855*914.5*81

3327*2264*15

T2*50*50*2264

T2*50*50*3327

2585.85kg<Loadable limit of track 3tons

fg.01

fg.02

fg.03

②

③

③

④

④

④

④

⑤

⑤

⑥

⑥

⑦

⑦

⑧

⑨

⑨

⑨

⑨

⑨

⑨

⑧

⑧

⑨
⑧

⑧

⑧

⑧

⑧

④
④

⑤
⑥⑦

①

②

①

②

①

②

①

②

①

10

10

11

11

11

11

11

Section B
0 500 1000 2000
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1,8291,8291,8291,829 1,829 1,829 1,829 1,8291,397

2,2
60

20
0

41
5

10
0

1,829

1,8
29

Package

Contents

Usage

Kitchen items:
Chacoal stove
Dutch oven
Water tank
Dishes
Food         etc.

Japanese style Western style

Relaxing items:
Huton
Pellow
Chusion mat
Clothes         etc.

Relaxing items:
Huton
Pellow
Chusion mat
Clothes         etc.

Lighting items:
Floor light
Electronic equipment         etc.

1,829 1,829 1,829 1,829 1,829 1,829 1,829 1,829

2,2
60

20
0

41
5

10
0

4,472.51,829 100 914.51004,472.51,829 100 914.5100

Contents

Kitchen items:
Chacoal stove
Dutch oven
Water tank

Relaxing items:
Huton
Pellow
Chusion mat

Relaxing items:
Huton
Pellow
Chusion mat

Lighting items:
Floor light
Electronic equipment         etc.

Package

Plan
In the basicaly plan, the space seperated 2 minimum scale rooms living and sleeping. Room floor is filled by 5 tatami mat. And there’ s semi-outside terrace in the center of the house 
and connect with outside environment. Both side of the terrace would be activity space.

In the boxy design furnitures, all lifestyle items are included. Resident carry only 
one package when he moves and living.Furniture

Arrangement in nature scape  S=1/250 Arrangement in high-dence area  S=1/250

Section  S=1/50

Floor Plan  S=1/50Basic arrangement plan  S=1/250

Elevation  S=1/50

Each indepemdent units can combine together by terrace. Expanding units, 
architecture becomes community and make relation with evironment. Variety

After the architecture moved away, There is no remains that belong to 
the architecture but an original landscape.Afterwards

NEXT GENELATION SUSTAINABLE HOUSE IN TAIKI-CHO INTERNATIONAL STUDENT COMPETITION 02

Activity space

Entire world

Activity space

Unsettlement = Never collapse original nature scape

NEXT GENELATION SUSTAINABLE HOUSE IN TAIKI-CHO INTERNATIONAL STUDENT COMPETITION 02

Sleeping space Living spaceW
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Original

Architecture establishedArchitecture established
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Setting the scene
green crops of summer or winter’s abundant snow-fall, the structure offers a space to dwell, and a 
sense of unity and belonging to the landscape beyond.

Inviting nature in
Embracing the temporal aspect of the seasons, the dweller is invited to handle a set of soft, 
permeable membranes which dress the structure. These moveable layers of fabric negotiate the 
changing seasons. In harsher weather conditions the textile skin remains lowerewd, ensuring a 
comfortable living environment within. On warmer days a pulley mechanism can hoist up the lower 
part of the skin, revealing a panoramic view of the surrounding landscape. Even when closed, 
the softly graduated transparency towards the lower part of the skin allows natural light to pass 
through, maintaining visual contact with the outside world.

Engaging the senses
Rem Koolhaas once said ‘Transparency only reveals everything in which you cannot partake,’ since 
the material offers only a visual experience and not a phenomenological one. Rejecting glass 
altogether, a breathing structure is proposed; one which responds to both wind and light, and 
engages all of the senses too, from sound and sight to smell and more.

The thermal potentials of fabric
The dwelling space seeks to avoid complete thermal insulation which blocks out natural phenomena. 
Instead, the dweller is invited to wear layers of the building; a means of thermal dressing. As one 
moves from the outdoors towards the interior, one passes through an envelope of graduated layers 
which enclose the central heat source of the hibachi inside.

A responsive environment
The platform is designed to host various simple human activities such as sleeping, sitting, observing 
and communicating around the hibachi. The platform’s design responds to the ergonomic 
requirements of these human activities. Pieces of voile suspended from the ceiling sway gently 
with the summer breeze, making the invisible perceptible and illustrating the micro-climate within.

A kit of parts
The structure should be taken apart to create a flat pack which fits into one or two Kei-trucks. This 
flat pack can be assembled in a sequence by a group of five or so people using only minimal tools. 
The total weight of the structure is estimated to be as low as 760kg, allowing the major parts to be 
carried by just one or two people.
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Plan 1:50

Assembly Timeline

Short Section 1:50
Winter

Long Section 1:50
Summer

Measure out and drill foundation piles.

Layout top ring and connect central columns.

Raise central column structure and secure to 
foundation.

Base beams fastened to central column 
structure.

Concentric substructure laid out and leveled.

Platform modules laid out and secured to 
substructure.

Fabric roof shell assembled on platform.

Roof shell hoisted up from the central column 
structure.

Interior fabric fastened to interior shell.

Once completed, panoramic roof can be 
operated by a central pulley system.

Fully assembled structure

Rope hoisting system of outer skin 

Roof structure pulley system 

Top ring outer-skin with 
integrated pulley 

Outer-skin 

Fibreglass structural 
roof rings 

Inner skin

Interior climatic blades, 
5 denier Cotton & silk voile

2mm steel tensile 
suspension rope 

90mm Spruce timber 
structural columns 

70mm Construction ring with 
integrated mounting points for 
central structural columns

Adaptable ventilation roof cap

4mm Steel rope

80mm Kooltherm 
hard board lightweight 
insulation 

4mm Steel rope - 360° 
roof opening central 
pulley system 

Roof structure rings- 20mm fibre 
glass composite  integrated & 
sewn in between 2 layers of roof 
textile fabric

Inner skin membrane - PCM 
coated white 15 denier cotton 
muslin

Outer-skin - 3 ply organic 
stretch Teflon compound  
fabric 

Insulated Hibachi base

Steel screw pile 

Spruce timber decking 

1:10 Roof Detail 1:2 Facade Detail  1:10 Base Detail  

Interior climatic blades 
support



Floating Veil

How can a shelter provide both protection and livability? 
How can we define an equilibrium between necessity and 
comfort? 

Trying to confront these questions, our definition of the 
shelter lies between the primitive sense of survival and 
the desire for an open connection to the environment. In 
a way, it is intended to represent a symbolical retreat of 
“habitation” as a reconceptualization of protection and 
lightness.

On an abstract level, our proposal consists of two major 
gestures: 
On the one hand, the “elevation” of the shelter from 
the ground, which is intended to differentiate zones of 
controllable accessibility, as well as zones of thermal 
variance. 
On the other hand, the use of a “soft skin” for the overall 
enveloping of the volume which serves as the space where 
the relationship between the “inside” and the “outside” is 
articulated. 

The architectural rendering of our intentions consists of an 
elevated rectangular volume with a pit in the middle, covered 
by different types of fabrics. The elevated part, forming a 
“ring” above the ground can be used to accommodate the 
more private moments of shelter life, whereas the pit can 
be used as the common space. The shelter doesn’t provide 
an open entrance, but instead a small portable staircase, 
so as to control the access depending on occasion.

More concretely, in order to simplify the construction-
assemblage procedure of the shelter we tried to reduce 
the design / structural elements of the project to three.
The textiles: 
Composed of two different fabrics, one for colder and one 
for warmer conditions, they form the skin of the shelter 
and give the possibility for a variety of arrangements.
The frames: 
Nine aluminium frames that give shape and structural 
support to the elevated volume, and can be assembled by 
hand.
The blanket: 
The flooring of the shelter, which is composed of four layers 
(structural, solid, heating, cover).

The construction process consists of three phases:
First: Assemble the frames that form the pit and touch the 
ground. After putting those together, the rest of the frames 
can be assembled on place. 
Second: Adjust the four floor layers to the structure.
Third: Adjust the summer textile to the structure. Then, 
cover with the winter one.

During time, the inhabitants can perform variations to the 
shelter that correspond to alternating climatic conditions 
or usage intentions. 

Floor Plan 1: 50

Site 1: 3000

Exterior winter view 

Elevation 1: 50

Section 1: 50

1. Platform elevation

2. Formation of the pit

3. Skin cover

Throwing fishing netsHanging fishing nets. Technique 
employed by Ainu to sun dry the 
fabrics.



Detail with the assemblage of the aluminium frames

Summer cotton skin unfolded

Winter waterproof  cotton skin unfolded 

Detail Floor layers composition: 

Interior summer view 

Summer Skin and wrapped winter skin on 
top

Fall-Spring Skin unwrappedWinter Skin tightened

Summer 

Fall- Spring

Winter

Summer cotton skin

Aluminium profile

Winter waterproof cotton skin

Heating system

1. Aluminium frame pieces
2. Net wire mesh
3. Summer cotton stripes
4. Winter waterproof cotton fabric
5. Rubber floor pieces
6. Blanket wrapping sack
7. Stairs
8. Telescopic pole for the adjustment of the winter skin

1. Blanket wrapping sack
2. Heating system
3. Rubber floor pieces 
4. Net wire mesh
5. Led light stripe 

1

2

3

4

5

6

8 7

Shelter assembled 

Aluminium frame structure

Summer cotton stripes (movable)

Fall- Spring

WinterWinterWinter

Fall- Spring

Winter

Fall- Spring

Summer Summer 

Floor components

Winter waterproof fabric (top heated)

1

2

3
4

5



Evanescent Envelopes

Change is the nature of the environment. Our proposal hinges on the notion of change and material 
flexibility, as principles for adaptation and mitigation in the face of dynamic conditions by embedding the 
minimum mechanics and thermodynamics necessary to activate the agile potential of change into 
architecture in a wide array of cycles and timeframes. We propose a lightweight, easily transportable and 
rapidly deployable shelter that can reconfigure its materiality to adapt to the climate and topographic 
conditions of the site, as well as the sociocultural agenda, both private or public, of the inhabitants. 

Our proposal represents a platform technology that can be used to produce several different versions of a 
lightweight shelter with the potential to be reconfigured by it´s inhabitants, in order to establish a 
dynamic, ever-changing relationship with the environment. To achieve this, we propose an architecture 
that refuses a single, resistive thermal boundary. Our approach includes a series of layered envelopes, 
each designed to contribute in a specific way to the thermodynamics of the structure, capturing heat from 
the environment and storing it (latent heat through PCM technology) or reflecting it back to the 
inhabitants (radiation heat).

Raised off the ground, the minimum indoor space is a neutral canvas where private and public activities 
can take place. Timber flooring provides a pleasant indoor surface while sleeping or resting is carried out 
in hammocks. When the weather allows it, the hammocks can the fixed outside under the structure to 
relax and enjoy the surrounding nature. Transparent glazing frame the views of the surrounding 
landscape while translucent panels bring daylight in to create a warm and comfortable atmosphere. The 
roof integrates photovoltaic membranes to power basic artificial lighting and outlets. In the coldest 
conditions, the exterior mesh harvest the fog or captures the snow to produce a protective barrier against 
the wind, reducing heat losses and reconfiguring once more the exterior of the structure.

COMFORT AND LIGHTNESS  Next Generation Sustainable House 

1 / 2

Cold weather performance
The house´s geometry takes into account the 
prevailing NW winds to shed snow into it´s 
aerodynamic shade, in order to reduce snow loads. 
Although a lightweight structure lacking thermal 
mass, the performance of the layered configuration is 
optimized to capture the radiant and convective heat 
loss of the inhabitants to passively maintain indoor 
conditions.

Closed in winter and Open in Summer
The ability of the house to reconfigure the envelopes 
allows for maximum flexibility and adaptation to the 
environment´s weather patterns and seasons.

Evanescent
ENVELOPES

Site Plan 1:3000        N

Plan 1:50        NNW Elevation 1:50NE Elevation 1:50

SW Elevation 1:50 SE Elevation 1:50 Long Section 1:50

4.50

0 0.5 1 2.5

7.50

5.50

6.30

2.00

6.30

2.00

3.20

5.20

3.42

5.30

section

5.20

3.50

1.80

5.00

2.20

6.30



Flexible Photovoltaic Membrane
Lightweight high-performance photovoltaic membrane, with integrated double-junction amorphous 
silicium cells that provide flexibility and higher efficiency in low light conditions or under snow cover, 
providing 1.5 KwH installed power capacity, completely attached to roofing system. 

Interior Textile
Directional breathable textile with two types of microencapsulated PCMs (Phase 
Change Material) which passively regulate indoor temperature within the range 
confort while removing excess humidity and avoiding condensation.

Intermediate Membrane
Double-layered removable membrane for winter use, breathable and waterproof 
to the outside. On the inside face, a simple natural wool insulation is coupled 
with reflecting aluminum foil patterns to reduce radiative heat loss from users.

External Mesh
Deployable HDPE mesh serving, in summer, as an adaptative shading device that protects the indoor 
spaces from solar gains. In the winter, the mesh acts as an additional layer when cold conditions 
appear, as supporting frame for frost that reduces heat loss by convection from interior envelopes.

CLT Flooring
Engineered modular flooring system using Cross-Laminated Timber components, carefully milled for 
ease of transport and assembly. CLT flooring panels provide excellent thermal insulation and low 
center of gravity, performing as a base for indoor activities with a kind floor finish materiality.

Seismic Damper
Serving as the connection between the foundations and the lightweight building, seismic dampers 
allow the supestructure to excell in wind load and seismic load conditions. 

Ground Screws
Rapidly deployable foundation solution which requires no excavations or preparations and reduced 
post-ocupancy negative impact on the site. By fixing the lightweight superstructure to the ground, this 
system provides excellent lateral pressure loads mitigation, as well as 100% recuperation of foundation.

Rolled Roof System
Flexible roofing system composed of a battery of aluminum profiles running transverse to the primary 
structural members, within a vulcanized rubber layer with fabric reinforcement, providing an 
impermeable high-durability roofing system whch can be easily transported and installed. 

Translucent Frame
Lightweight solution that distributes diffused daylight, even in cloudy conditions, to the interior space, 
while serving as a rigid base for the transparent operable windows. Composed of shatterproof, 
non-conductive structural thermal break composite sandwich panels (U-Value .08).

Anodized Aluminum Structure
Modular and redundant structural solution, engineered for disassembly and transportation, composed 
of anodized aluminum trusses with bolted + insert connections. Structure is able to withstand snow 
and wind loads, as well as regional seismic factors. Overall weight of primary structure is 675 kgs. 

Plexiglass Glazing
Framing views to the natural environment of  Taiki-Cho,  transparent windows utilize double-pane 
Plexiglas inside an engineered frame that allow interface and support for the multiple layers of textiles 
in an integrated thermally-broken solution which is 50% lighter than the standard glazing.

2 / 2

5
Intermediate Membrane * (1 hr.)
After the interior textile and glazing are in place, the 
intermediate membrane is implemented. Although 
heavier than the other textiles, the modularity allows 
for rapid fixation to the glazing and primary structure.

* this step will be carried out according to the seasons 
and climate.

1
Foundations (2 hrs.)
The assembly process starts with the overall cleaning 
of the site. After joining and resting the horizontal 
steel braces, which will serve as the dimensional 
guide for the foundations, the team proceeds to bury 
the eight (8) ground screws and attach the damper 
heads. Leveling of the top plates is the final milestone 
of this stage.

2
Structure and Flooring (6 hrs.)

After securing the connection to the foundation, the 
team starts assembly of the structure by first 

consolidating the CLT flooring panels to the base 
structure to provide bracing and a raised platform to 

work in. The stairs are implemented for carrying 
components to the top levels. The key milestone is 

erecting all vertical  aluminum trusses. 3
Roofing (2 hrs.)
Once the structure has reached it´s maximum height, 
truss beams are assembled on the ground and raised 
to final location. Bracing elements are bolted and the 
primary structure is finished. Rolled roof elements 
are raised by hand and placed into position, while 
heavy-duty zippers consolidate the roof for future 
work under the protection from the rain and sun.

4
Glazing and Textile (4 hrs.)

Modular glazing panels and translucent panels are 
fixed to the primary structure, while sealing joints for 
optimum thermal performance. After rigid panels are 

finished, the interior textile is implemented, slowly 
applying traction and joining them together. The 

objective of this stage is to consolidate the inner-most 
layer of the thermal envelope.

6
Exterior Mesh (1 hr.)
The final stage is integrating the heavy-duty exterior 
blinds into the upper components of the structure 
and rolling the mesh into position. The primary 
structure is design to serve as ladder for this type of 
operations, which can be carried out in a small 
amount of time.

Transportation
All of the components and dead weight of the house 
is designed, dimensionally and geometrically, to fit 
into the standard Kei Truck payload and towing 
capacity. Longer journeys can be carried out in two (2) 
crates, for ease of logistical concerns. 

House Section in Summer
The house is well protected from solar gains, while 

the windows provide a natural passive ventilation and 
bring daylight in. The fixed windows frame the views 

and emphasize features that the site can provide, 
establishing an intimate visual relation between 

inhabitant and nature.

Assembly Process
(16 hours total with 5 persons)
Assembly of this house does not require specialized 
skills or technical knowledge of construction. Each of 
the house component´s is designed not to exceed the 
lifting weight limits of a normal human. 


















