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AIR WEAVING HOUSE

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

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.

IDEA & CONCEPT

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.

Pneumatic tube with
non structural property

RESEARCH & EXPERIMENT

WEAVING PATTERN

DENSITY OF PATTERN

DIMENSION OF PATTERN NRELATION TO THE ANGLE OF FORM

Arch forms stability

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.
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Weaving strengthens
the structure

Pneumatic skin
as heat insulation

THE CONTROL POINT
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SITE

MATERIAL

CARBON FIBER

flexibility and durability

AIR WEAVING HOUSE

PNEUMATIC STRUCTURE RESEARCH

Air beam structural nature

)

Insulation property along within the structure
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POLYPROPYLENE

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

Load support abi

Flexibility of Inflating/deflating allow:

LAMINATED
PNEUMATIC TUBE

The composite mambrane of Polyamine

(Nylon) and Fluorocarbon film (coating)
n order to enhance the weather
resistance ability of the membrane ,
this Fluor on coating film
resist both g
verature from -200 to 260 °C

sembly and dismantling

PLYWOOD

Plywood’s strength is relatively high
compared to its thin section and
ligh ght h re, the

material can be easily manufactured and
allows convenient transpo

tion.



SPRING SUMMER WINTER AUTUMN

ASSEMBLY DIAGRAM
PLAN e
. L)\ A /. "“ {
W/ X YT S D
Y avavave / o
(Sl X X X SN N Y 1
GANVAVAVES: 2o | >
\erezgos: b ,,f AL e
A AN NI —
’JIQ}' V{_‘," ‘g! 'l.)k _4)\ )A ‘ fexagonal PP portable
X e e e ol Fodaon 21
y 7 7 7 AT arbon Fiber poles x 8
\ ) Kei truck bed
3.7°2.4*2.5m.
WINTER PLAN 2
DEFLATED SKIN INFLATED SKIN LAY OUT THE BASE
ELEVATION
Place 121 Hexagonal
Foundation on Ground.
Lock the tanks with
ROOF LEVEL gonal floor units.
+ 4.50 floor panels.
3
INSERT PLOES IN
WEAVED PNEUMATIC

TUBES

FLOOR LEVEL
+ 1.00

Insert the carbon fiber
hrough the
umatic tubes.

GROUND LEVEL

SUMMER ELEVATION WINTER SECTION
DEFLATED SKIN INFLATED SKIN
SECTION
ROOF LEVEL
+ 450 4
SET UP CARBON

FIBER POLES

Lock the poles at the
control point jaint.
Hold up the dou

Alr Blower

A w
s WU~

SUMMER SECTION WINTER SECTION

DEFLATED SKIN INFLATED SKIN

FLOOR LEVEL
+ 1.00

5
GROUND LEVEL INFLATE PNEUMATIC

STRUCTURE

DETAIL

6
INFLATE THE SKIN

nflate the inflatable

o o skin in winter.
CONTROL POINT PNEUMATIC TUBE CONNECTION
7.5 cm Carbon fiber tube Pneumatic tube (Polyamide film
Carbon Fiber Connector
Epoxy
Flexible joint e
Hook and loop fastener Ply or panel

3mm. Stee ‘p\:'b:

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
thatis 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.

RECYCLING PRODUCING
FACTORY

Baced on Modernism

MOVABLE = PRODUCTIVE

S e ...

ARCHITECTURE MOBILE
Inspired by Hojo-an MOVING
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 Constraction is systematic. The architecture can be completed very symply like
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In the boxy design furnitures, all lifestyle items are included. Resident carry only

EIGIOIE one package when he moves and living.

Package

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
{ET] and connect with outside environment. Both side of the terrace would be activity space.
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Each indepemdent units can combine together by terrace. Expanding units,
VEIfay] architecture becomes community and make relation with evironment
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After the architecture moved away, There is no remains that belong to
INMENEIH the architecture but an original landscape.

Original
~N Ve
Arc?itecture esraBIis@ Architecture established
i N

Unsettlement = Never collapse original nature scape

W



“uoneuIwN||I Jouaul
“Wojlun “Yos e Funeaid JoLslul dy) 0JUl Palaajjal Si
1431 8SNYIP ‘|lem Se PajusLIo 90eLNS B|qe) 3y YIM
*Apoq pue pujw Suneiqi|ea-a1 Joj eale 00|} PASNI0)
pue ||n} e sagegus adeuns uoneypajy ayy ‘punoid
SB Pajualo UaYM "uonoa|es pue asned Joj pasu
© Sa1INbal JUSWUOIIAUS UBGIN U} JO SUONIRIBUI
paoed-ise} 8y} woy [einjeu 8y} o} Junsnipy

ONILVLIAIN

Joquiow Bu1qqu A1epuosos Jaquiat Sugqy Arewyd

Jaquiaw Suigqu poomiid (G

*90BLNS JapPE| Paydlou
e 43n0Jy) JoUaIXa ALY WOJ) Passadde S }Iap |yl
‘AYs au) piemol Apoq ay) salersd|d y29g Suiwealq
uauns ¥ 'a0eUns a|qel 8y} jusuo-al 01 sd
Jayjeys 8y} se punoif sawodaq Sullie) ‘weaip 0}
paiidsul pue asiaalun ayy jo Jamod pue Aneaq ayy
£q %onns ale am ‘Ays anisuedxa ay} piemol Suioo

ININY3IYa

siaued Suips ue

ns nous palally

Poowd wuigz ps

*SWeas J13u109 ||e 1o pakojdwa ale SIaud)se) Malds yum saje|d

1w OND :waisfs Suiqqu Buipis ueg 18ns noys

‘Auowasad 10j $)98[q0
S3SNOY ‘Sjew IWe}e] U} Y1eauaq pajeasuod s3eiols
pajeiSelu] “JuswuolAua By} 0] ajoyuid pue |eyod
USI| e se sanlas ainpade ay) ‘pajusLIoal S| lwele]
aU) UBUM "WS1| S|puB IO B3] JOJ AINGNSAA PaSSAIAI
e Buluieuod anpade ue punole Jayled saipoq
NI} 100} SE PBJUBLO BJe Slew IWEle] [euonipesn
Ay} uayM ANUNWWOD B JO SIIGWBW UBBMIBQ
29uaLadxe paleys aey|ioe} Juuayles pue Auowala)

ONIYIHLYO

s Joyape

‘ays-yo

0Ju] 3|quiasse sa991d poom pajjiw JN9 sanbiuyoa) Kiaujol asaueder |euonipes) Jo Inouoy ujl |IEIAP UOIIBUUOD Paydlou e sasiuoud waIsAs [einjonis ayp

INIFald AIHI1O0N

“Joualul
By} uiyum asydsowne olueuAp e Suneaid ‘Jjays i e
$3W093q dpISIapUN ay) pue dgeds dn-uid sawodaq doy
2|qe) 8y ‘0euns Fuimelq 03 paddiy si asnoy sy usym
*asn pajeadal 0} JUBISISAI U SUIXO) [NJULEY JO dal)
slelalew a|qisuodsal AljeluswuoiiAug saefus aoepns
9|qe) Se }i00 Jo Bsn 8yL 'SMOPE3N NWA JO Pooj
palsanley ay) Aofus 0) aoeds $31EaI B|qE) [BUNWIWIOD i

INILY3

*uopuod Sunysiikep anbiun e 0y pajejal

‘fe|dsip 10} 80eNS S) 0}
pauuid s3uimesp Jo uoneroaidde ayy se1e|Ioe) ‘|lem
Se PajuaLIo ‘a|qe) YI09 Y] “UONEIOU dANE3ID Ul 9k
pue puey ay} SuideSus ajiym suomisod jo Alauen e
ur Sumesp poddns 0} UMOp PO} S3JBUNS IOLBII
paguiy sgulpunouns Jno jo uonepaidde pue
Buipuelsiapun pausiySiay e sageinoaua yaiym e
SAIRID B S Y239YS YSNOIY} SPUnouNS Ino SunejoN

ONIMVYEA

“JUBWIUOIIAUS BuIpUNOLNS dAIsuedXd 8y} 0} UONe|a)
Ul 8]9S N0 JO SN pulwai ainuade Auowalsd ea) ay)
WLy MIA "3PISa) 1581 PUE L)LIeM 10} S1OqUB|q pue
suojysnd aleym adeds 93ei0ls PayIeIS S8LI0da]
20e)NS |wele| Jusoelpe ay) 4poq ayy suoddns uaul|
papped "a9euns Sunsay syl Aq pauoddns si asnoy
B} 1sK0al 0} paiinbal Juswadedus |eaisAyd ayl

INILSTH

9oepns pawweigoid yaea ‘3SNOH XIS Ul *Ajenb erjuaiiadxa ue ynoqe si ssaulysi Ing ‘uorjeriodsuel) pue uonesLge)

‘uonponpoid jo sassaooid [euslew ay} ul Jusieyu A3Iaus palpoquwia dy} INoge Jo ‘(punoid oy} s8yono}) spue| Sulpjing sy moy Inoge Ajuo jou si sseuysI

1H9IT 40 NOJIX31

Y

NV1d 43d104NN

JNIL ATENISSY(IY)

NIW 1L
g

JNIL A18NISSY(SIA)

BFH T
HHEE T

“llo4 yroows e
aje)|19e) pue JUIWSAOW Y} UBYOS SIUI0D PAPUNOY °S3IEY XIS S) JO 4OBA 0JUO Ji ||0J PUE asnoy
2] 98e1aA| 0} S[oUUELD JOLIAIXa PapNIIXa ay} asn pue peoj Julpjing ay} anquisip 0} ajdoad any
Buijqeus A3a1ens wniojny e skojdwa ISNOH XIS "WS1am [[eiano 1a)yS1| pue JuLd1004 paonpai 1oy
Suimojje SuipjIng [[EWS e JO SAIBHNS XIS [[© JO UOIIEANOE BY) YSNoAY) Pajel|ioe) S| SumuIylal syl

“aw) [eal ul 8ouaLadxe PaAl| Jiay) unend up
$10]B10¢E]|00 3W 093 S}uedndd0 JAY Ay} Se aYs pue 10afo1d ay) yym JuawaBesus aAeIoqe||09 uo
Buisnaoy A|q + (|e1os) se p J21 3q 0) 1P+ (jeanjanns)
sajqeua siyy ‘ugisap ay} ojur 3 Sunesgayul Apoanp Aq Aupigow Jo uonou ayy SUIUOISIAUS-DI
pue 1 0 ay} 0} dde anbjun e saye} ISNOH XIS

K19IN3SSYSIA / K19INISSY

UOI1RIOGE]|09 JO [en [
850U} SE |[aM Se SJUBLIUOJIAUS JOUaIXe PUE JOuaIUI LM JuawaBesus aanoe Bunaisoy ajium ‘sanbiuyosy
Suipjing [euonipesn ueyy Apysi s1ow punosg ayy Suiyanoy ASojodA} Suisnoy mau e saleald ISNOH XIS

*31IS U0 uonejjeIsul
£sea 1oy sa|npow ojul pajesuqesald aie jeyl squ poomAld paydlou Jo SaLIS B JO SISISU0D WAISAS
[eAMaNAS 8y “uo 181 0} Apoq 8y} Joj 13} [0om passaid pue ‘wele] [euonipes) ‘4epad paieyd Ay
UMM PBUSYOS S| JOUSIUI BY] "UONEIUBLI0aI Bulnp Yim a5E8Us 0) puBY Y} 10} SAIBLNS SBILAID JOLAIXD
U} OJUI PAAIED [UUBYD SNONUNUOD Y "SALIOD Jl YDIYM WOIj Pue| 8y} BULNOUOY JjIym ‘80ual|ISal pue
p3uans Ja)jays ayy sanig ‘Sulppelo Jepad palieyd e ‘ueg ISng noys Jo uonipes asaueder ayy uikojdw3

'sig)ays panqeyul
Sunsixe pue suonpPUOd |eJuaWUOIIAUS JO Ayalidninw e yym Juidedus ‘smopesy nwaly Jo adeaspuel
1SBA 8U) 8sI9AR]) 0} SJURANII0 BUIMO|Y “UONLIO| BWES 8y} Jo uoRednaoo papusixa Sunusasid Aq yonoy
14311 e saleN|Ioe) wn) Ul yaiym A)jiqow sasueien saoeuns Xis [ Jo uonednado ayL ‘pjod ysiey ayy
woyy uonoa0id se [jam se ‘uns Jy3uq ayy woij apeys W3iAep 0} SS800. (0yd-Ie Ul SUORIPUOD Jay1eam
9|geueA 0) spuodsal USISap paulep-1asn ay] "aauaLadxe Aep-01-Aep J1BY) JO UONEBIUBLOAI BU) S1M|108)
0} ajdoad anlj Jo ,A|quiasse,, [2190S au} YN0y} AYUNWWOd pue uoneI0qe||0d sayAul ISNOH XIS ‘PHOM
Pazi|nN-I1an0 ‘PapMoId-1ano Ue Ul ‘Buijew-soeds 01 yoeosdde pasepisu0d pue JUBIILS ‘OIWOU0dD Uy

‘MOpUIM pue Aemioop Y1oq se anIas Jey) sainuade ajgelado ysnoiyy
passadde ale sweigoid (J0L8)Xe 9UO J0LBIUI BAIY) XIS BY] "89uanbas Fuljj0l [eUNWWOD e Ul ‘||ays JouaIxa
au) 3uiSe3ua spuey ua) pue SaIPoq Al JO UONLUIPI00 3U) YZN0IY) SINY20 SweiFoid Usamiag uonisuel

'S9084INS JUBIBYIP pue anbjun
a3 Jo yoea Adnaoo Aayy 1ay1ago) pue Yayiagoy aoeds ay) a)ejol 03 ajquiasse ajdoad anl4

*0y9-11e] JO AYUNWwod pue punoid ‘A4S au 0} UONIAUL0DAI
anup Suiwealq pue Sunsay ‘Sune3 ‘Suusyien ‘Suimelq ‘Suneypaly -ainpade pue Suljiad ‘ooj ‘|lem
aWo9aq 0} ddeuns yoea Suusmodws ‘swesidoid xis Jo poddns ur woos auo sesodoid ISNOH XIS

"AInu80 1STZ AU UILIM PaYIGRYUI PUB PauSISap ‘PO0ISIapUN I Ia)jays
fem ay) aulyapal 0} SN S3IN SPIBU [E1BID0S BUIAJOAS UIIM PaUl ‘a8ueyo

¢XIS 8W099q p[nod aaeds ajguis e J1 Jeym ¢SS9|
YUM 2J0W 0P PIN0I M JI JRYM ¢BAOW PINOD 9sSnoy ay} Ji Jeym ng “agueyd Ajueisuod
SJUaWaIS By} PuB UNS Y3 B[IYM ‘[I}S pUE PIIOYIUE ‘Y3Iea dy] 0} paxyy S| asnoy [ealdAy oy

N

§10

-~

ASNOH XIS



ONILYZ

ONINY3Ya

ONIYIHLYD
@

RLIRER]

(paueyo) Buipis ueg 18nS noys pajally WWIOZ

ONIMYHQ
@]

ONILYLIGIN
0]

3ISNOH XIS

Kiarsinoydn joom passaid papped

jouueyo Suiddus 1o Suppoi

jouieyo Suiddus wniuwnie pajjos wug

Suipis 10j wspueyoow Suiddip

Is ueg 18NS Noys pay:

r
jouueyo Suiddus wnyu

nje pajos wug

uen Suppis

-
pieoq uiyleays [eanjonas

lewajew aueld sfeuteip

Jew jweje)

o0eyns aei0ls Joj a3uly ueadoin:

P —

jouueyo Suiddus wnyuwnie paos wig

poomfid youiq opleq wweT

199ys 91jA108 aYjew Jugonjsuer wuig

qu paraily poomid apess aupew wigz,

Bupls Jof wsiueyoaw Fuids

s ueg {0 nous pay

wwoz









INFINITE FIELD

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 thermalinsulation 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.

environmental site analysis minimum comfortable space for five people

summer

graduating layering- negotiating changing seasons

considering contextual environment

mid season

adaptable layering

proposed experience with nature

winter



Assembly Timeline

it
|

Measure out and drill foundation piles. Raise central column structure and secure to Concentric substructure laid out and leveled. Fabric roof shell assembled on platform. Interior fabric fastened to interior shell. Fully assembled structure
foundation.
Layout top ring and connect central columns. Platform modules laid out and secured to Roof shell hoisted up from the central column Once completed, panoramic roof can be
Base beams fastened to central column substructure. structure. operated by a central pulley system.
structure.

Short Section 1:50 Plan 1:50 Long Section 1:50
Winter Summer

Rope hoisting system of outer skin

Roof structure rings- 20mm fibre
glass composite integrated &

sewn in between 2 layers of roof
textile fabric

Adaptable ventilation roof cap

Roof structure pulley system

Spruce timber decking

Top ring outer-skin with
integrated pulley

Outer-skin

Outer-skin- 3 ply organic
stretch Teflon compound
fabric

2mm steel tensile
suspension rope

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

Insulated Hibachi base

4mm Steel rope

Fibreglass structural
roof rings

Inner skin membrane- PCM 80mm Kooltherm
coated white 15 denier cotton hard board lightweight
muslin insulation

Inner skin

\ L L/i Interior climatic blades,

5 denier Cotton & silk voile

Steel screw pile

90mm Spruce timber Interior climatic blades
structural columns support

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

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



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
elevatedrectangularvolumewithapitinthemiddle,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.

1. Platform elevation

2. Formation of the pit

3. Skin cover

Hanging fishing nets. Technique Throwing fishing nets
employed by Ainu to sun dry the
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Site 1: 3000

Exterior winter view

Floor Plan 1: 50

Section 1: 50

Elevation 1: 50




Winter

Summer

Interior summer view

Shelter assembled Winter Skin tightened Fall-Spring Skin unwrapped Summer Skin and wrapped winter skin on
top

Winter waterproof fabric (top heated) Winter waterproof cotton skin Winter waterproof cotton skin unfolded Detail with the assemblage of the aluminium frames

Summer cotton skin

Summer cotton skin unfolded Detail Floor layers composition:
1. Blanket wrapping sack
2.Heating system
3. Rubber floor pieces
4. Net wire mesh
5. Led light stripe

Aluminium frame structure Aluminium profile

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

Floor components Heating system 8.Telescopic pole for the adjustment of the winter skin




NE Elevation 1:50

SW Elevation 1:50

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.

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.

NW Elevation 1:50

B 1 1 L R

SE Elevation 1:50

COMFORT AND LIGHTNESS Next Generation Sustainable House

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.

Plan 1:50 ~N
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Long Section 1:50

Site Plan 1:3000 NN




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.

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.

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

3 components to the top levels. The key milestone is

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.

Glazing and Textile (4 hrs.)

erecting all vertical aluminum trusses.

4

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.

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.

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.

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.

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.


























