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ong nesponding o an extmal condition and ancther responding bo an can naly on ancther if nesded_Bridging magardess_potantial redundancy_ jrusshed up under the hardening leam,
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d_compiets moduiar skment prodused d_modakes arm nested in whalever way d_complete form 8 dsinsgraled back i d_imiduchila units nest in the sama manner a3 1he as- Might volama:
a5 a finished imiducicle unit, ready to dasgned ino the imiducitis unil until e imiducble unis sambly phasa
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resulting in new patern types_

& infation was ivestigaled as & mess
_ihe 8@ behind charing possiiltes at diferent scales s o establsh 8 kind of comprehensive
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prodotype ong was the first plastc skin sysiem that was able io inflate and contain B caplary natwork within the same Swo layers of heat
sealed plastc. Detal 1 shows the cut iop surfacs from which the inmcted foam travels, Detal 2 shows the back side of the same desper-
sion point whane the ansa of haat seafing is avident. Detal 3 shows the essential problem with this prototype. all caplary natwors ane
fiat (ot three dimensional) and rebeod mowment i 1o abnapl o push foam thrugh, during inflation all ioam networks cimp.

_oomposte | (aeslecive laoe_plavac 1_piasac 7] sieated and roled

cormpnite | (pestecthe tace_plinic 1_plawic 1) formed inis ron-ngid fube

perodotype two investigatid deas of Sled hesing palsns and hining spechic anas of non-inklien hat weud alow for prediclatie sress
of erimping. Dietad 1 shwa B foam dispersion nede, here sigred i the cester of the palisin 19 helo redute ermping in e foam nel.

woek. Detai 2 shews the certit axial nod thal was crealsd o induce mulli- dnscional bending, curing in bl drections Detal 3 investi-
galed one aption of cenmecting B pleats using exising “zip-doe” tachnolagy. Foam injecions were protetype in paralel for man, Suid disp, |
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s _irmpeottn 1 (slemte 1 slante 3) plemted nd robeed o

% _evrpuna 1 e 1_stale 7]l ik ran g e \Qj b[

protetype three condansed the diparsion palem inio a single long unit. This prototype wans not infatable due fo poor heat sealing, Detal
1 shows the Feat sealing ccour owar the vacuum pulling holes resulting in frequent membrane penatration. Detail 2 inoks at the requind
tuba network requined (10 in &l for this prototype 1o fully Soam, in addion 1o 10 new plastic connactions, Detail 3 locks o the pleated
‘ama whens sicky backnd welor wies used. resulting in an aasy way o conect adacant pannels.
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protctype four kicksd a1 & double sided kaser cul shasih ¥ 8eal The bwo Byers of plasiic logether. However e resutant sesl proved 19
be meither air lighl, nor infialable mons than onts resulling only in & tube struciun, In delads 14243 the sticker squieient s shown. Deapls
Ihe possiole specilcily of e sicker T overall lom fesuling aher the inlisl inflation was very undefined, Edges didnt bend becausa of he |

in the deployable sequence_[he sruciung s on 68 658
simmple infialatis plastic membrane. Hall one i@ inflaled and jaamed,
her aprovimataly seven minules the ahell is complalely coversd
sl sl supporive. The entire shedl s rolled over whes the sscond
jlastic membrane jof & difenent degree of curvalure) is inflated and
feamed, resulling in 8 holow, sinuchsal, insulsted foam shel. Lipon
canming of the ham, T occupant may cul out Gsiom "cork open-
ings” wilh 2n incuded wine saw, aliowing Lhe plasiic membians b
el 3 B simpls window, In this way T suclrs can be cstomized
o s aind any social condibon (privecy, sdatancy eic] yet because
he penings anm only cul oul, when conditions are such thal max-
i insulation & required the corks can simply be feplaced, creal-
ing & almost airlighl insulssve bamies.

- s Py heal patem
i _jroinctes durmriem _bompeals 1=7
o v frming.

probotype five laoked ino nan equ-distant distribution and insinad inked vacuam fomed pock.
ais ingether, Distais 1+2+1 . The idea being thal the slongated shaps would resull i an upward
defrsration squezing the faam out of e pockes Broogh detai 3, a ot 1op surfacs. Hovweer
Iz all previos madels the paradon nemans, (ha foam disiribuiion wanls 1o be nked in soma
waty lof efisceni datribuSion, el the air inflation natwork wanis fo conneclions betwessn nodes.
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material manipulation+
through method refinement

1_the inflatable s i s

walopment could oocur 8 new method of heal sealing
tha poiyethyians sheals fogether had 1 ba decov-
eoed. Afier many sfempled ool and bamier combing-
Nons, B roundid inser in the sokdaning ion allowed
e plastec bo saal withoul bunching. When ussd in
COMNaton Wi & parchment paper harmer he seal
5 stronger and ceanar, and when combined with the
cdyatfylers nozzie (lip of & oral synnge] the result i
& saalnbla mr tght badder that is atéa 1o retain its
form whan e nozzie b clossd ofl.

2_foam exposure_i e wws
fha capillary injaction method progosed during semas-
for ona, & mathod for quickly exposing the foam o the
air had o be davised. Hem two avenues of imvesiga-
fion ware mpiomd. One was an adhasive fim () hat
oould ba poaled away, the cthar a heat sealsd poks
{b.]) that acted &s a kind of velorm-lke connaction. The
‘stickar maithcd provad ovary cumbersome and del-
caln b prduca and apply, in addtion the paper
feruind ho sick inlansely %o the curing foam. Tha heat
saniad poke aliownd for wary fast delamination while
containing th foam howswer when teshad Tha caring
foam, when disturbad as the layens wene peeled apart
resubied in @ catastrophic collapse of the sxpanding
foam. 5o despita compialn sxposurs 10 tha air ths
mathod of foam defery was not sucoessial, indicat-
ing a radical changa in foam distribution.

3_adhesive surface_sis
propearies ol e paiyelhylens plasbe were inwel-
aatind in & paralisl class, where subie surface ma-
ripuialions begin lo sirenghen Fa bond betwesn the
flastic and the cured foam. When the piastic is un-
Treated, he wo simply delaminale, resulling in a
Eeitthe foam surisce. Diffecant gril sand paper wes.
usid b rough up the surisce of the polyelilens e
aing & kind of leled “furzy” plasti: thal when in con-
1acd with T2 curing foam resulied in a stick and rela-

tvely o bend

4_aperturet+the shell .«
e Falure of the injecSion sysiem despie Rl faam e
jposure, a néw dinsclion had o be taken. Instead of fo-
cusing on e companents thal migh! maks a shel,
parhaps staring with B shel sl is 8 far smpler
wiry of baginning & new prolotype. In absiract the
principke of e System is simpls, create 8 Blankel of
exparding liquid faarm and deform il That has been
e gasl from the anset of the very first investigations,
e something yel i be crealed. Sa bere for the first
fime & dimensional shall was craalesd very simply by
pouting & layer of Bauid foam in & deformatle “Sam.
weark”, leming the faam ewven isslf cul and begin lo sel,
fhen quickcly inflating the struchure below it resuliing in
fthe deformation of e coring lcam and the creation of
e First spacs.

5 hOWEVer s te sppset se.
sirong encugh to H sl and the weight of s foam
off ol e ground. Sa then B obvious answer
became, why ot simply infale & bag with faam ovar
it. Despite the apparent simplcity of the potential new
sysiem if Fad 1o be axploned and developed with B
sama criical analysis as the previous protohypes.
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samester one unresolved issues_Desple the releive sucoess of semester one's cumualatyve profotype, hens wers several major issues yat 1o be rescihved within the system. These
deitails could vary wed delaming The overall scoass o Talare of he cumulative prototype, for 83 the prototype exisied in its curment siete, | was un-testabls. 1_First and foremaost in order 1o provide
-8 stabia form for the foam b form over, te inflstable zones of the skin had 1o be compielely air ight, and onca inflated also nesded |o have B kocabis seal such hal the shell did nol regun constan
Inflaton o mantan k3 desined form. 2_Thers nesded 1o be cansiul conssderston i B8 axactly how the foam sxdbed e capilary network snd coversd tha surfacs. As the cumulabve protolype exdsisd
Toam wis trapped within T networ, never Sble b fom & shell. 3_ H the plastic skin was o be kept and wsed a8 8 primitve interor sidn and potental apeniure, the plasdc had o undengo sswere
mesdification and manipulstion 50 thal it wouid be abls to end itssll with e urethana joam. As the cumulative probotype exdsied the v Lyer would smly delamieale 8%l cunng.

double layer method+
logics

simple bag with lip._
The privicess ol was 50 waak that it could nol support
the minimal amount of foam on the surace. By using a
simpho infintablo bladder, foam is pouned ovar the Sl sur-
Fac then it s infaled whan the foam becomes stabls, The
saoond side is made by defdlating the bladdar, filling the
canvity with fam then indafing it ol the proper Sme
the imsues
Bacause of the twa stage foaming T two shells never ac-
ually maka a real comacionia 3). Foaming the second
side s ricky and hard fo repeat sucosssfully, very unoon-
tralled and improcise. Aperiunes that am oould nesdl in aog-
danfal plastic purchue
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double inflatable with heat pressed aperfure_

By distibuling a great deal of am in bebwoen bwo skins a
relabvaly controlied consinachon sequence could now me
imagined. Tha inner bladder was infliated prior 1o foam disir-
bution and then cured, leaving T hollow livabin voluma.
the issues

Massive prossum buld ups resulfing fmm the expanding
fcam and heated off gasing resulted in a skin rupture, -
Inasing ooess foamit 1) Hoat pressed windows alsa
Becoma tacky i seal as Ty mulipl, 05 well a5 add axira
umsanied bulk o an otherwiss thin skin.
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double inflatable with pressure release +at Saamwork
T acddrissa e probiems of S prisvious model the auter
laryer hasd an amary of air pressuns nebsass nazries such o
#rvoid rupluring. The spertures wene mads lo creals &
vehue heough Pllaton rather then pre-formed peces
the inzues

Mirimal tesaints from inner o outer Sasder resuted in The
foam meving e rflated badder towatds ene side ol the
culer skin resuling in a ren wifarm shell Addisonally the

s pressuts seease nazses wer 19 inbequent 1 abow st
1o eseape heoughoul the shel. Fosm would biedk the
nazsies and then st packetsis 1) would bagin frming.
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air permeable outer skin]1|+restrained inner blacder(1)
Since the culer skin na longer needad lo be air Sgh and the
air rulease norzies woud conbnuslly cag with feam & per.
srasisi messh v ussesd, the e Beting that the mesh would
s ai pressun whit fetsinng Be lqud laam wikin
the insues

The preblem was very sivple. the ralerial was 19 pereus
and was ract ibie 13 hold the syru corsistency of the -
parding feam, Il was aasier for the faam 1o essaps than 5
il 5 the material inok B path of It resislance resulting
i na shall
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ai permeable outer skin{2j+restrained inner bladder(1)
Fsre a lems porous ig-sinp ryion was used. The mylon was
abie I expel 8l access st however an unaspecied resut
occiamed The wolume of foam pul i much pressuns on the
skin and the faam actuslly ended up pushing itsel ihrough
the small a gaps in e hykon resiling in an inletesting big
bubible fam {o.2) on the top surisce.

the issues

Despts the interest of the extruded s.riscs xture, the sur-
Tavce s chuaily quile brttle and if Bis was foamed on sie
e Iiquid foam on e outside of the fabric could present &
lesgistical preblem when being deployed

air permeable outer skin{¥+restrained inner bladder{1)
Herw an reen loss ponouss rip-siop nylon was wsed, with
alativn suocess. Thae tabric was able o mdal e heat
buiidup from the chemical reaction of e curing foam and
with that the build up in pressure. Minimal amounts of faam
began o seap cul of the surface simply becauss loo mudh
Bocam waas peat infio the canvity

the issues_

Tha main problem that was only by chanon atsant from the
previous prolotype v that the inner infaled bladder was
onos again not sell contering within the foam resulting in a
wairy non-uniform shell, despite restraints ancund e perim-
oiler.
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air parmeable cuter skin|3+restrined inner bilsdder(T)_
Thiz was the red major stiemgt i comeing all of the com-
jonants into ane shell, Bperiune, entrance, ivabie surface
and ol centaring. In This profotype tensile strips wens

s o 1op and botiom and heat sealsd i T nar blad-
e, the idea tsing thet tha inner biadder neaded muli-
dimensional stablization.

el BuBs_

T urdorecseen things happened in this moded. The first
wiEsa The pocr inflation of inner chamer. And the sacond and
mane imporant ssue wes Tal because e cavty & nolin-
faledd prioe o being foamad, tensson does nol work 1o stab-
iz T v shall
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air permeable outer skingY)+poking inner bladder (1)
This is the mathed for craatng & Lnifom continuas loam
shedl The inflatable baddet in thes prolype has smal in-
Falable fngers tha push from the inside, o the wintated
fabric. By pressing Irem the inside fere ts na way thal the
i blader an becoms offsel wihin the ke fabic

the issues
mwmmu‘nmﬂiﬂuh‘thm
o shell craabion, detal spesifisity and ether clious compe-
nets can row ba brought Batk inta the hew sysles wit
Feew repercussions, Deploying the skucture i very simple
and almos: impossisle to da incoreclly, only e ameun of
feam reeds i be dosely regulaied
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the scenario+ positioning+formative
proposed response base relationships

application_

The system has been devaloped and tuned for applcation in
many $oenarics in which adverse condiions rendar ofhar
mathods of constnuction overy dificull. Adversa factors with
which this system was funad 1o respond inchade : isclation,
kmitad construcsion Sme. lack of local materials. inacoesshble
sitn, coid climates, imited 52 no constnuciion knowledge, tem-
[porary habitaton,

d

fabrication_

Thes fabwrication i spil inla thies proghessive stages. palen.
sialy integrated inla one Fabrication plant but just a8 sasly
{and pertaps mom eficiently) sallt inl separals component
tactorien. Factory b (diagram belbow) is faspensitle for any
solid componants such as naZzes. aperiunes, plugs caps elo.
The indwidusl comgonents ate Fen shisped 1 Faciory B
whet 4 hequred comporents an legeated s the alat
bl irner bladder being tabrisaled Upan corplasan of the
irner inflatable, the composil inner kiyer can row combined
and cormplatied with the fabic ot sleeve om Faciary C. Po-
senlial squipment recessary ot fabrisaben nouges B is ol
Timied I, plans bt injection meukder, RF plastic ssaler snd i
chasirial sewing machings. Tha raw foam (0 & preduced and
sockpled untl nesd atises. At Tabecasan ef he composils
degiyable enchasure has taken place they can be saldy
akred and when equred shisped wih the correct amaunt of
foatim 43 the dessred locason.
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shipping_ - _ f_‘

T Enclosurs system has been devaloped with congid-
wration iy difermnt shipping options, Tha Enclosus

sysiam and e raw foam am both highly resitent simply ST
e thay ane both 5o faxible in their pre-consirucied
stain, The flaccble anclasurs sysiem self protects the » - a
Innar indatable from: punctunes. simply with its ouer, mone
durabin fabric membrane, Tha foam containers can also
b reinfioroed and padded in such a way 5o make them un k1
Ersakabla. When the system is shipped in a It the agpno- -"‘.t‘.
priate voluma of foam and numbar of enclosunes am (3
bundied within ancther bo such that all kits amv on site
with all components such that i a bo s found it can be
complaled witioul alying on missing components,
d
® i e
W a _.._g;?-r 1
B 3 =
m = = L
Shipping mathods for the sysiem are fairy cpen. & could
ba packed in the back of a jeap and taken intn Tha moun-
tnins i astablish an culpos! just as sasly as fve hundmd
anclosure systems coukd ba airdrgpad inio in isolaled
g
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construction_ 5 e e,
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In develnging the Construction logios of the sysiem, the =~ : B -Pfh ,f‘, * .
Tocuss has centisned around, sise of corstruction, speed ’-J e ‘-iL_ : B
of consstruction, probability of comstruction and Sma ¥ i "'r_ 3 “":"l-i 1 - -
frames of construction. As the system his been devel- I = et A - . i
oped each of thess calegores continue Io become mans ;""T"r S 1_\_{"7_1.._ ‘8 - 5
and mote efficent, 'With in hours of fhe package deap, i i okt LS g N
several hundred units could ba cccupied and st up infa S P e R r b
& community, Additional infrastnuchuns would be pequired ! ivej AL = S A T
beyond simply the provided encinsunss. Howerer thal L _T;‘-pﬁ ,i'- | ;
would hare 1o be acosssed per sach scenanio, lnstuc- F'h e { 2 ] e, i
fiors would be prinked on each enciosure (8). The endio | B FaEn . k. .
sure would be moved i the desired sile (5], infaled, I__’__‘ b 15 i . XN
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.y aly
construction phasing +
logics
~ unpacking+positioning #3 inflation
~ phase_a_time 00h00mO00s - phase_b._time 00h10m00s

_The enclosure system is taken cul of shipping con-
tainet and placed on desired she. Adjacency and
dlustering with other units is desitabie because of the
ressultand protecive cove thal can be established. Re-
sultat feamed shell will be less wide then its un-
foamed counlerpart 5o chastering of the enclosurs
sysiems can be quile ight.

_ Duting initial postioning of the sysism, Fa culsr
fabric membrane profects the inner infatable from
puncluring. Handing of the enclosuss i thiough & sst
of small handles positioned around the periphery.
When choosing a site, sl up of it enclsure during
construction sequance does nol requine a fal sie.

~ mixing+pouring
- phase_c_time 00h15m00s

_Equal paris ash foam are mized logether
and powred inla the air cavily created by
the inner inflatable bladder. Mixing accurs
for approximately thirty seconds as
sequential buckels of ke Fguid foam are
poured in. Upon putting the required
volume of foam in the cavity, the cavity is
sealed off as the liquid faam begins ta
expand.

Infiabion oocurs with a hand pump or small auio-
mafic air pump, The inner biadder is inflaled along
‘with tha door and apertures. This inflation also estab-
lishes T required air gap betwaan ta twa skins by
Inflating long cylindrical fubes that push oul against
tha air permeable ouler skin. The thust from these
‘ubes establishes @ consistant air space that alivws
‘tha inner biadder 1o Tioat” equidistant from the oular
fabric on all sides.

_Bolow 5.3 sectional diagram depicting whiat is hag-
penng msda of e daxicin el during intaton
priar 1 faming,

foaming+expansion
phase_d_time 00h17m00s

Az ihe foam begins expanding (1 applies &
load te the aner inflalable attempling 1o
mawe [t up in addiion to expanding
around I1. However the Infiated fubes
kaep the inner bladder suspended equl-
distant within the outer fabric, resisting
the foams inward force while providing
and easy pain for the foam Lo expand
Into. The foam expands iwenty five limes
115 origingl volume a8 i1 begine Lo solidily.

=10 saconds

230 seconds

‘q &0 secands

~ expansion+solidification ~ solidification+habitation
~ phase_e_time 00h18m00s O phase_f_time 01h00m00s
Thie foam contivues 1o axpand bayond e intal

resch of the tubes, bringing the cuter maost skin inko
tension. It ks &t this moment that the axpansion of the
foam ceases and the struchurne begns i sobdiy.
Some foam sespape might poour &3 s intemal
preasuna bulds and 1 ks the 3iage whar The air par-
maabie cuter |Eyer B mos! Imporant. Ay B pockets
forming within the enclosans will be pushed out
thiought the permeabis surace just bafons soldics-
tion,

Afr approximaely oo hour from start i finish, the
anclasura = ready to ba occupled. The foam wil fully
curn within twa hours bul i structurally sound afier
ona, Tha now rigid shell Is ensionad down fa the
ground with straps that would ba sewn onlo S outer
fabric skin,




system potentials+
new derivative logics

QroUP_1_sectona specteny GrOUP_2._mitlespacs acancy
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spatial logics_ B O
Hiow thal & unctinning system exists,

inessads 10 b Rakeen havck thicugh & new:

combinalory maix such that new c O
SYSTEM SPECIFIC spatial relationships

can b derved and lested for polasial ap-

‘will be investfigated o further the new en-

ihva bubes pressing o the inside of the ai
lape, at specific poinfs, Sec.

1o system logic, allowing one spacs o be:
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