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UNIDO

United Nations Industrial Development Organization has
suggested an expert Working Group Meeting in Vienma

on the use of plastics in building for low cost housing
in developing countries,

TINE:
Soptember 20-24, 1971

PLACE:
Vienna, Austria

SUBJECT:

The cheap plastic shelter-shell is one way towards
low cost housing but other methods might lead more
quickly to a satisfying goal.

AIM:
To give the meeting one idea of how to approach
low cost housing in developing countries.

It should be stressed that this does not prisarily
concern emergency solutions after catastrophes such
as earth-quakes, floods etc. Neither is tliie main point
low cost housing.

The idea is founded on the thought that sanitery in-
stallations are a basic need. It is essential to
avoid 1llness and epedemics which might be widely
spread.




Instead of starting with the shelter this idea
begins with sanitary facilities,

A SERVICE NET
to which

SERVICE POLES, in the first stage communal, later
for each household are attached

and lastly are added

SHELTERS

I. THE SERVICE NET

After study of looal traditions and requiresents,
preliminary ground work and road marking,

& ground net of plastic pipes of a rather large diametre
is formed with possibilities to attach vertical service
poles (pillars or frames are words which could also be
used) at given intervals.

These plastic pipes might be laid out by a mobile pipe~-
mmaking machine or by blowing coils of pipe inte straight

lengths capable of heeping their shape under earth
pressure.

Through these large diamtre Pipes plastic pipes of
smaller dismetres should bhe pulled for

1. Sewage water. A vacuum system ought to be used.
Toilet flushing would be minimized by using less
water. It would not be necessary to lay in a grade

for natural fall aus pumpstations arc not needed.
2. Fresh water.

3. Electric wiring
4. Telephone wiring

J. Gas pipes, where cheap natural gas is available.




In areas with heavy rains a water drainage system
could be incorporated and in a very advanced stage house-
hold waste could also be transported by a vacuum system.

In Sweden a lot of research has been made concerning
the use of plastic pipes underground.

1I. THE SEBRVICE POLE

At intervals detormined in the lay-out plan (or pnesimly
later at other points by ocutting into the pipes) there
should be means of attaching a plastic frame - the

service pole, which would be a stand for different
installations:

frash water taps, washing bowl, toilet bowl, electrical
outlets, teleplione outlets, gas~-valve and maybe an
opening for household waste. Water from the pipes would
be taken ltrught into the stand.

Industrial fabriocation in large series should de utilim
and the huhly advanced service units to be found inm the

United States and Japan used for information, tleul cortain-
ly not copied.

1n thc first stage one would dietribute only & few service
peln for use by everybody in the area. But the goal is

to have the equipment gradually attached to every
individual households.

In addition a few neighbourhood centres with lnundry
facilities, shower cabins, toilets, electrical outlets,
2 public telephone and so on are to be desired.




I11. THE SHELTER

Although the shelter is mentioned last we do not
underrate its importance. There are a number of
g0od ways in which to use plastics for shelters
in low cost housing. Al though it might seem like
& step backwards, we believe it i practical and
for certain tndividuals and communities desirable
that the inhabitants themselves join in the '
gradual achievemeni: of the complete - if simple -
housing in thoir community. A first shelter could
be erected by traditional methods and with
traditional materials, such as corrugated asbestos
sheet metal, the ancient mud briketc,

3. Plastic wud brick

This h;- becn used by man for an unknown number
of years. We want to suggest adding wmodern know-
ledge of polymers. If there is a river within

reasonable distance one would pump wud from the

river bed to a mobile plastic mud brickplant. The

sud would here be mixed with foam plastios pressed
through a mouth-piece and the ensuing "foamed mud

string" cut into sizable blocks with use of modern
brick-manufacturing methods. These bricks would be
lighter to handle and more sujitable for the use in
question owing to their cellular structure.

4. The double bubble-top umbrel.a

DOUBLE
A building feature well-known in the tropical

couniries and by users of modern tents, to be seen
in any camp.

BUBBLE-TOP

More the shape of an clliptical half Sphere than
the ordinary umbrella. Something l1ike Mr, Sandman's
umbrella in the nursery rhymes,
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4.

UMBRELLA

The metal profila could be replaced by a plastic
material. The second layer could possibly be
supported by a similar construction or from the
top layer. The consiruction as a whole could be
supported from the service pole or placed on the
prepared floor. The cover would be plastic film
reinforced with plastic mesh and coated on the
outisde with highly reflecting materials resistant
to uv~-radjation, amongst other things.

Light inlets, ventilation openings, door openings
eto, oan be arranged with the use of plastic
sippers, "burdock bands" eto.

The sandwich home ‘

A shell construction consisting of an outer plastic

f1ilm, a foamed distance material and an inner plastie
film, | 1

The foam mmterial could be imserted before transporta-
tion to the building site and activated om arrivel

or Iilled in between the layers on arrival. Om the
site the two layers of plastic film would be fastened
to the ground and internal pressure would form the
structure. When the distence material is activated
or put into place the internal pressure could be ,
taken away. Or else a balloon could serve as a
support during construction. More sandwich structures
could later be added to the home. These may soupnds as
very te-pomry constructions for emsrgencie~ only but
ought, we feel, be discussed.

Structural folding

At least part of a very elementary building could at
very competitive price be made of paper folded in
specific ways or a corrugated plastic covered paper.
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5. The moulded sandwich outer wall

For this we would use a technique already

commercially developed for use in cars, etc,

with an outer skin and an inner core. This ’
could be one break-through towards a highly !
industrialized process. A house would be

built up by frames that are collapsible for

easy transportation and storage. The width

of each element would be around 10 feet, the

length about twenty when folded, in order to

fit container measurements and in order to be

fairly easily handled in traditional transporta-

tion systems such as trains and trucks. These

frames, - with floor, walls and roof - are

erected on the site. You just add the walls at

the ends.

A COMMUNITY IS NOT ONLY A NUMBER OF SHELTERS

A fairly large building could be added containing
areas for meetings, educational purposes, physical
exercise, medical station and nursery home, to
mention a few facilities, An advanced umbrella
technique uwsing reinforced plastic materials could
be used.

THE NEST

It might be eanier to protect oneself from climatic
conditions such as humidity and mosquitos in small
"nests" for sleceping only, instend of in a more
traditional bedroom.

ha JE NP
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LOY COST ROUSTHG 1Y DEVELGEING COUNTRIES

AN APPROACH FRON T30

The ldea 1s Lo stare u comrunity with a base
of sanitary and sther faciiities, ('w deiails
to be grudually atinenod, ..nd tu build the

shell ~ the muge TPy r « around them,

Reazon: It is fmportant that the sanitary

equippent functions from the very start,

being the base of diily 1ife and wurk in

4 home of modern, though humble, utandards,

Also the presence of sanitary facilities

safegunvds aguinst sanitary dangers, such

28 infeetious diseascs Tiable to appear

in nou eorvunities ip develowing courtries,-

a protection 2also of other arcas to which
digenses might swread, Further,

installation of sanitary equipment beforchand

ia very ruch ecosier (read: cheaper and

quicker, ospecially in countrics where

skilled labour is scarce) than after the

hous: 18 erceted, Production is much

facilitated as "sholl" and sanitary

equipsnen! are installed scrparctely and

there is no need for timce=- and trouble-

vasting considiration of thce one while

putting the other in plnace,




A SBRVICE WNET

that will hold scnitary and other
gacilitices omd atteohed to this

SEAVICE FRAMES

which are the ceuatre tor all faectilities,
The whele finilly covered by

A SMELL - HOUSC PROPER

to provide privacy and protection

from hazards,




I. THE SERVICE NET

After study of local traditions, climote

and different requirerents, prel ininary ground
work and roud marxang should be done, A
ground net of plastie oines or U-sheped
profiles of a rather large size to be

placed in the ground., To thin system
vertical HERVICE FRAMES should be placed

at given intorvals,

In thesc pipes or U-shaped profiles plastic

1
pincs of smaller diametars should be
pulled for:

1. Sewago water

2, Toilet waste

If a vacuun syston is used toilet

flushing would be nininiscd, Pipes
won't nced to Y:e in a grade for
natural fall, and ordinury pump

itatioas are not nccessary,
3, Fresh water,
¢, Eleetric wiring.
5, Teluphone wiring,

6. Gas nipes, where cheap natural gos

is available,

7. Drainage for surface water in areas

with heavy rains,

8. At a very advanced stage a2 vaecuun
syster for houschold waste could be

incorporated,




11, THE SCRVICE FRAME

4t intervals deternined in the plan
there should be means of attaching &
SERVICE FWIE, This could be made in
plantics and rould serve as a stand for
installations: Jjashing bovl, fresh watar
taps, toilet bowl, electrical outlets,
f;s»l:)phone., outlots, gasevalve and

maybe an opening for houschold maste,
In a first stldgoe one vould use only a
few 3ERVICE FRAMES in cach area, The
goal would be to have ome franme for

each individual houschold,

11T, THE "SHELL" -~ THE THOUSE
Although the house is mentioned last
in this description we certainly do
not underrate it's importanve, Our idea
18 that the inhabitants should help

to crect their house with the aid of
peonlo with technical gkill, Later on
sone suzgestions on how to use plastico
and industrinlized methods for low cost

housing will beo presented,




HUMANISM AND TECHNOLOGY OR
TECHNOLOGY VERSUS iUMAN1SM?

The blinkers that we technicians and
architecte bave put upon oursclves

could be a dangerous outfit working

with projects in developing countries,

TRADITION

To many the idea of plastics as a basc for
housing in doveloping countries may sound

too drastic, -~ aé if one were trying to
bridge too wide a phase of evolution.

It is aduittedly nccessary, both fron

a huoanitarian point of view and for the

sake of bottor functioning, to take

cul tural inheritag.: socinl system,,

housing traditions cte into consideration,
All the easier now, with codern concmnications
and give and take betweoen the scicnces -

and all the nore difficult, in o time

when preciscly these communications,

anong theu .mse nedia, tend to obliterate
traditions at a trenendous spced, A girl

in the Gaubia changes her Victorian style,
sunptious long dress for hot pants in three
ycars, Not to speak of the nillions that

change their tinchonoured, aesthetically

satisfying huts for corrugated iron shelters




o€ rmeh lower gquality on the outskirts

of gvonng citien,

Thig rapid change, the bvilous sccinl neod
anong wople din ceveloping countries to

zeen movething of their traditions, and

~ above 411 ~ the goputation ernlosion

aake the dragt ic change neccssary: the radieal
rractical aprrocel 2al the wse of industrially
fobrieated plastic materinls whon shaping

the environnent of to=-porrow,

aAnd preeigely the above~uentioned exaaplo
of the Gambian dress, an exanple which
could cozily Be torloved by dozens of
others, shows that cspecially with right
preparation 2nd instruetion adaptebility
18 large wnocy the Inhabitonts of the
deveioping countrics, But the change can be
mde enaier e aceept and a1t the snpe tine
of heln 1n proescrving traditions if

matorials and ecenstruction oro chosen

afteor coreful study of the area,




CLIMATE

Onc rust not forget the speeific climate
due to latitudc, nearncas of water,
altitude, prevailing winds eto,

Neithor the change between day and
night and the changos through the eyelo
of the year,

Naturclly the natorials, size and conptruntlon
of tha "shells" or houses oust also be
earcfully chosen to provide for the

marrow confort soctor of hopmo sapiens,

NATIONAL RESOURCES

"As a nmetter of course it is nocessary to
‘mke dotailed investigations on an
area’s national resourcos bafore starting

a projoct, Considor:

1, Primary produce (oil, for the production
of plastics) |

2., Labour

3, Copital

4, Technic know-how
{




THT SEAVICE NPT, A4 THOCHMICAL NESCRIPTION
Jhen cliate, tradilicn an® anatisna; rosources
have been Investizated 4 rastor 2lan should bhe

mace for the “eveloouent of an aren,

In silureducing conateics of crurse, the natural
prerequigites for olasties as building mterials
will be utilized criven tho required technieal

Inoy how,

The actuai wort: should stoart wiwh prelininary
arcund worl, elearanec, earth acving, drainage
ete, Followiag the »lan of tne site a systen,

a4 motworl of plastic tube: or “lastie U--shaped
vrefiles abould be nlaced in the ground, These
tubos cr U=shaped profiles should be the base
(cuivert) for sanjtary an? other faciiities in
the aren, The organization and maintenance of an

area sa~uld then be pueh scacier,

The =rouuction of this tube or U=~shaped nrofile
e2uld be aae by peans of g robile factery,

A8 nentioned, the culvert will hold facilities
for frosh water, sewage water, cleetrie yower,

telephone systern, nitural &5 etc,

In Sueder n 1ot of yesenreh opn these nroblons has
heon carricd Lut at differcnt'inﬁtitutinns. This
senns tmt we eculd supnly Actat)ed inforiaution

cnoolantic Yines 1n the sreand, Te would be very

DAoL to aehnit these tesults to the articipants

ot thir roeting,




THE SERVICE FRAME

At aintervals deternined by the plan

one would attach the scrvice frane

tc the scerviec net, (Nith sone extra
effort it should certainly also be possible
te attach a servico frane at any loecation
along the service net,) The shape of this

cculd be n thice dimensional frane, The

frape to be nmade of plastic using advanced

industrialized nethodn, PFron the service net
ong ‘rould conncet « fresh water tube, a
sewage tube, cleetrie wirvs ole to the

ingide of the frane, On the outside fresh
wator taps, wash bowls, a vacuun toilet ote,
¢nuld be atinched., The frane should be
designecd so that it 1s casy to add equipnent,

Whun planning a new area, one s“ould first
install a few scrviecc franes at suitable
intervals, later there would be one for

every house,

Industrial production in large series should
be utilized ond highly advanced servioce

units alrcady in poduetion or at the nlanning
ctage in the Ufdited States and Japan to bo

uscd for inforwation,
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THE S:MLL

The basic iden . this srocraane 1s to
Zive oach heuschold o SEIVICE #RAME

and arcund this ne chonld orect a suitable
howse using nere (r less andustrialized

notheds and usinz slastics anl [ lustiecs

ntericl in cotiib ration vith  thor mterials,

&

LIMITED RESQOURCLS

Expericnec showsg that shelters are ossential
for can and arc peecaed sgainst deioralisation,
It js a gond ldco (and 408 not lead to
chrog, as one wig?t supncsc) to let the

inhabitants hedp builadin: their owm houses,

This is casicr for then without installations

in different paris of the house,

THE HOUSE

Below are some ideas on industrialiged
producticn of houscs, They are not for
teapornry earms, neither arc they to be
corpared with the housing in highly

developed countrics. The projects balow

are iisted in order of industrialization,




1, PLASTIC MUD BRICI

The anciont nethod of naking housos of
mud brick requires a lot ot labour, We
want to suggest a nore advanccd nethod,
Plastic fillers with very low density,
polynere binders and adhesives are addsad
to iuprove and strengthen the mud brick,
PMllors, adhosives and binders that have

been used not in this way but in siniler

ones are already on the rarket,

Polystyrene granulcs with a d4ry substance
of 3 = 8 % could be used, Closed cells
ueon hardly any absorption of water,

The plastic oud dbrick oculd dbe produced

in a pobile plant, 7ith a river within
reasonnble distance mmud oould be punped

to the nobdile plant, Polystyrene granules

and adheesives or binders should be acdded

at the nixing plant, Using techniques

fron the brick industry the nixture

could be pressed through a nouthpiece

and cut into blocls of suitable sises.

The blocks would bo lighter, sironger, nore
exact in sizge and give bétt'or 1insulation
conpared to the ancient nud brick, It night
be neocssary to protect sone surfaces froo wear,
dannge and oylimtic destructicn by coating the

surface with a plastic ermlsion,
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2, THC DOUBLE BUBBLE - TOP UMBRELLA

DOUBLL

An outcr reflecting layer, o ventilated
air space and an innor surface is a
construction well nown in tropieal
couniries, A nore faniliar ecxacplo is
tho nodorn tent with a double roof found

on aevery cqnpiig ground,

BUBBLE-TOP

A word chosen to explain the parabolie
vertieal and the oylindrical horisontal
section, Mr Sandonns unbrolla in the
aursory rhynes could illustrate this
shape as distinguished fron our classic
picture of the unbrella,

 UMBRELLA
To cxplain the way of supporting the

structuce:

The supporting rods would be of plastie
and hold the outer layor, The initor layer
should be suspended through moans of
radical vertical fins or strings. The
naterial would be PVC or polycthene filns

recinforced with a plastic nesh, Thoe outside

layer nust refloct heat and have good
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durability against UV - radiation ete,

The design should incorporate "windows",
ventilation openings, doors ete, These could
bo fittod with the usc of plastic zippers
"burdcok bands" eto,

3. RRING THE FILM ~ FILL THE FOAM

To & site omo would bring & manufactured
"plastic filn package™ consisting of
ocme outer and one inner layer, At
interwvals of adout one foot there
should be a thros iaches wide filo that
eonnocts the outer and the inmer

layor of the f1lu, Whe:: these
fabricated "£1iln packagesc® arriwe

" at the site the package will be

put over an inflatable balloom,

The next step is to fill ocach tube

" or section with p nredetornimed

anount of plastic forped at the

site, As tho plastic has hardoned

the inside balocn could be deflated

and taken to the next structure,
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Working with plastic fcans fcr structural

use onc should be aware of the creep
in the naterial, The outside filn
eould be n glass=-fidbre reinforccd PVC=-
£11n, It woul: have t» eontain 3 1ot
of earbon black in order to stabilise
the :ntorial, The inside could de PW
or mybe polycthene,

4. CORRUGATED VAULT

A oonstruction using corrugated glassfidre
reinforead polyester shecting for the outer
layor, vory chesp plastic foan as distance
matorial and an imner filn of nlastic,
Construction at the sito would include

the following steps:

1. Inflate a bdballoon shapod 1iko the
house tz be

3. Cover this bhalloon with a plastic
filn

3, Place n nunber of self adhcoive
rlastic cubes on the surface of
the filn

4. Place the ocorrugated shoot on top
and sccure it to tho ground

5. F111 the distancc betwoen the filn
_and the corrugnted sheeting with

a plastic foan

o e
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6. Deflate the halloo.
7. Add end walls thot are ade of two
layers of plastic filn with o

scuirigid plastic foan in hetween,

Tith this construction it would be very
easy to incornorate light inlets cte,
If needed tho serviue franc oould serve .

as o primary support for this wnult
m... , S

5, STRUCTURAL POLDING

A nupbor of ndthods of folding paper for
s*ructural purposcs bnve bcen shown in
the last yoars, Plastic~coating available
today is ono possible scoluticn towards
oreating shells at conpetitive prices in

cortain areas.

6, COLLAPSIBLE HOUSE MADE OUT OF A
MOULDED SANDWICH CONGTRUCTION

This would use an advanced industrial
technique. The rethod roquires a
complicated nmachinery, The technique is

already cotmercially developed, In this

process the outer skin and the inner core

-
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are uoculded at the sane tine with different
materials., The surfacce could he given

sone specific qualitics whilc the distance
mterial could be given cthers, The idea

is to make those houses collapsible,

The width would be naxioun 10, the length

30 feot to fit the measurcoent of standard
containers whi‘eb rcans oasy handl ing on trucks,
trains otc, The size of the lhouse is
deternined dy the nucber of soctions

used, The scctions could be placed in a straigl
row or slided sidewnys, At the site the

house 13 "unfoldcd", supported and locked

in position by the servicc frane or an

inner wall,

Thoe cnd walls,would be of "snap=on" type.
This could be & double~layer construction
of har? npanels, Doorg, windows and other

onanings could casily be corporated in the

nanela,
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A COMUNITY I5 NOT ONLY A NUMBELR
OF DJELLILIGS

The valuc of a cormnity cculd be very
much strengthoned by develaping a

neighbcurhood unit,

This would be a place fer people to
reot informally, for cducational
purposos (maybo using tolevision
techniques), for a nursery school,

for nédi’cal ocaro, for a ladhdry‘éto.

In mony developing countrios this

unit could be built with techniques
using plastics as building matoerial,
Therc ius cne oxanplce to explain the

ided:

Phe ground would be prepared by using
scil ¥inding surfacc ccating and the
surfacc wator drained by: ulastic

drain nipes. The roof could bo

in the shape of »ac or uore hyberbolig
puroblcids supported by masts, Under
this tont onc coulld arrange "rcons"
for nctivitics that call for scelusion,
The material tor the roef woeuld he
rcinforeced plastic filn, This way
large ireas could be covered at &

comparatively low cennt,
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OBJECT IONS

‘Yo do realize that a nunber of ocbjections
could be ratsed against this approach
te low cost housing in develconing

countriovs,

It would need a 1lct of nlaaning, adoinistration

an’ even educat.ic;n.

To let the comtmmity grow gradually ia
this way night lead to o chaotic situation,

It aight becnne a slun already before it io

cotipleted,

It doesn’t have a standard elosc
to what is dosired,

It could look like a oaryp,

Evon though the neoting oould couw up with still
- njore objoctions we still believe that this

could boe onc very possiblc approach as it
weuld make a cormmunity function at an

- @arlier stage,
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AAS THEZ HUMAN PAYSICAL BOUMDARIES
OF TODAY RELEVANT?

Climate and social wattern are earvarks

for the shaping of ouvr oeavironnent,

Close to our bodies we wear clcthes,
glasses, hoaring aids, gas melks ete
in order to protect oursclves fron
tﬁe outor climate and to fulfil the

social pattern, -

Tho second, and for nost persons the
boundaries proper are the floor,

the walla and tho ceiling of our
roona, furthor boundaries arc not so
casily dotipe.d,. They could be the
wvallas of the ancert hall, the
village square or the olty backe
yord,

Those are just a fow axanples but
I think that new pattorns and techniquos
night change our conception of boundaries

in the future,

THE NEST
In a trernie climate thore ars problens
. ot heatiny, huaidity, and how to protoect

onesclt fron nosquitces and other insects,

;ﬂ""‘
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In an arctic clinate there is the nightly
sroblen of a linited anount of fuel,

The solution to these two problens

might be the snall "nest", This could
easily be done by maling a small roow

out of plastic fil:o,

The prodblen of creating low cost housing
could orobably be uclved along lines that
ve Ao not mow today, Tith the use of
flexible boundaries and an ovsen nind
however, we night have the chance of .
arriving at thesc solutions, Here I

think ono could stress repcatedly, the
adaptability of poople in the developing
countries, - their capacity of quickly
making an anount of progress that hag
tallen us a very nuch longer tino. The
trangistor radin, available to aluoat
anybody in the world is onc cxaople of
this, Nobody finds it frightoning or
strange! It is conpletely accontad and

Ao one ever expeéts it toc bo made onut o!y

the traditional oatericls such ag

wood cor clay,
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The future will show whioh of tho above
suggested ideas for plastic housing,
chosen in flexible-ninded discuss..ns
with the aic of spocialists, will prove
worthwhile to carry cut,

A union of the old and the new, the
traditional village and the latest in
* building developnment could - i think -
lead to results which could be

conoeivod as g-w thﬁu of the frogen

misic whiech is architesture,
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