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I The vast housing problem of the developing countries ig not capable
of solution hy tred’stional mouns, nor is the supply of conventional builde
ing materiuls adequate to permit this. Masg production techniques are
required to make a significant contribution to solving the housing .ieeds.
Plastics which have established themselves in developed countries in
certain areas of applications in the building industry, and are available
in increasing quantities through the devclopment of the petrochemicals
industry in the developing countrieg, could provide & Tairly satisfactory
solution to the problem.

2. Keeping this in view, the Expert Working Group lieeting on the Uspe
of Plastics in the Building Industry was held at UNIDO headquarters,
Vienna, from 20 - 24 September 1971.

3. The Neeting was opened by Wir. N.K. Grigoriev, Director, Industrial
Teochnology Division, on behalf of the Executive Director of UNIDO.

¥r. Origoriev weloomed the participants on behalf of UNIDO. He expressed
the hope that the observations and recommendations of this Working Group
would provide technical, economic and administrative guidance for develop-
ment of nom~traditional methods and materials related to the housing
problems in the developing countries. UNIDO is actively engaged in
assisting countries in the development of traditional building materials
industries. The housing needs, however, are estimated to be far above the
capaoity of traditional materials and, that the deliberations of this
meeting would help solve onc of the most urgent problems facing this and
future generations. UNILO through the help of this moeting would be able
to work out & sound approach to the activities of the organisation in
the plastics industry in the developing oountries.

4. On behalf of UNIDO, Iir. C.5. Rydeng conducted the meeting and partis
cipated in the deliberations.

5+ A Project=Description Fote (4Annex 1) prepared by UNIDO formed the
basis for discussion at the meet ing. Twelve papers were presented (1ist
of dooument is attached as annex 4)

6. 1In addition, the discussions 8t the meeting covered the following
aspects on the agenda:

Building Systeoms using Plastiocs
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Plastics detericrstior. in Duilding in Tropicel .ruas
Prefubrication Trends with Plastics in Building
User requirements and Performance Specif ications

Negearch and Devclopment Needs

ithe report contains information about the scopc of the utilization of
plastice in building industry, the conclusions ond recommendations
adopted by the participants Summaries of the papers arc contained in
spnex 2.

7. The meeting was attcuded by participants and obgervers from iustria,
Belgium, Foderal Republic of Germany, Hungary, India, The United Kingdom.
The United States, Notherlends, bweden and Switserland. (List of partici~
pante is attached. .innex 3)

8. Mr. J.P.R. Pelconer, associate Prof. of Architecture and Director,
Weshington University, Centre for Development Technology, St. Louis,
Missouri, U, was eleoted oheirran, and Dr. J.R. Crowder, Head of
Plastios Section, Building Research Station, Watford, UK, and Mr. B.
Lundin, Menaging Director of the swedish Plastics Federation, Stockholm
served as two Vioce=Chairman for the Neeting. iwr. O.P. iatra, Lesistant
Director (Plasyios), Netional Buildings Organiestion, New Delhi, India,
acted as Rapporteur.

9, Gite visit, as discussed in Annex 5.

*




Introduc) ion

10. The world production of plastics hus been increasing during the last
ten years (Fig. 1). This has been in tune with the development and expansion
of the petrochenical industries. jor instance, in 565, world production

of plastios stood at 14.5 million tons, which almost doubled in 197U to

30 million tons, and it ie further expected 10 increasc threefold by 1980.
The major plastics producing countries are the United (tates, Japan, Federal
Republic of Germany, Italy, the United Kingdom and France.

1. Plastios are mnext only to metals in the RSP capita comswaption of
besic materials in the world. In 1966, the estimated figure was 5.0 kg.

for plastios and 14.5 kg. for the metals, and it has been estimated that

by the end of this century, it would be 243.0 kg. for plastics and 362.0 kg.
for the metals. Presently, Federal Republic of Germany leads in Rer oapits
consusption of plastios (59 kg.) followed by Swoden (40 = 50 kg.), United
States, Japan, France, Netherlands, Italy and the United Kingdom (20 - 40
k")c

12. The plastics industry in various developed countries has been aware
of the corresponding consumer industries. Building and ocnstrubion seetoy
is the major outlet for plastiocs followed by packaging und transportatien.
It is estimated that over 25, of world production of plastios goes into
various building applications. The consumption figure in Europe alone
during 1970 vas 5.6 billion pourds. Whereas Federal Republic of Germany
reported 30/ of its 1970 production (4.62 million tons), utilised for
building applications.

13. It is not surprising to note thut building industry should have been
invaded by plastios. The tsaditional building materiale -ad methods 1nvariebly
fall short of their supply uu performance in the wake of growing demand

on housing needs the world over. With the development of new matesials
inoluding plastiocs, their potential for use in the building industry hes
been widely studied and exploited in developed countries over the last

two decedes. To date, building applications like the piping systems (for
electrical oconduit, ocold water servioes, soil and rein water, water-mains
and underground drainage), sanitary fittings and fixtures, floor ooverings,
tuilding hardware, wall~claddings, emergency structures, and ncedless to
mention a soore of others, such as electrical fittings and lighting fixtures,
thermal and sound insulation, surface coatings, wall ocoverings, weter
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proofing and damp—-proof course, have »ll been taken care of by different
known plastics moterials (Fig.2) . hmong the widely studicd and experimented
plastics materiels for the building industry include polycthylene {low-and
high-density), PVC (Polyvinylchloride), gluss-tibre rcinforoed polyester
recin, and plastics foam- (polystyrwne, polyurcthanc, phenolformal&hyde and
building systems using plastics have been designed. Theilr suitebility for
different regions in the world, and their commcrcial foosibility are; however,

subjeots of further study and wide experimentation.

14. During the year 1969, over 245,000 tcns of different plastios were
utilised Ly thc building industry in the Unitcd Kingiom. This quantity
represented 4 pur cent of the total spent on materials by the building
industry in that country. Plustics piping sysfam is the major application
of plastics im building. In the United Kingdom alone, PVC gutters and

drain pipes heve captured 804 of the markct which includes both new and
replacemcnt work. PVC soil pipes which considerable consunption of PVC

per dwelling especially in high-rise buildings are becoming increasingly
popular, with about 8,200 tons of PVC utiliscd in 1969. The production of
PVC pipes and fittings during 1969 was: USA = 160,000 tons; Japan-186,745
tons; PFederal Republic cf Germany - 73,000 tons. In Westorn Europe, therwo=
plastics pipes and fitiings arc pecording an average growth rate of 20

per year. The pattern of growth in the noxt five years is estimated to be
as high as 405 in some countries, and us low as 1% in others. In the Federal
Republic of Germany, the consumption of thermoplastic pipce and fittings ‘
hes spurred by an increased tumpo of building and municipal code epprovals
plus widc spread acoeptance by contractors showing an increase of 30 in
1970, %o about 150,000 tons. Italy's growth ratc was less than 9% with
43,500 tons of thermoplostics uscd. In Franoe, the conswsption rose from
75,000 tons in 1969 to nearly 98,000 tons in 1970. In the United Kingdom,
PVC pipes production is estimated to inorvase from 48,000 tons in 1970 te
nearly 100,000 tons by 1975. The light-weight of plastice used in the
manufacture of pipes and fittings has oontributed a fair amount of savings
in the use of metals. For instance, ome volume basi., 50,000 tons of PVC
reprosents 300,000 tons of pipes made of cast iron and asbestos cement.
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15. Plastios aprc a group of organic materials and in respect of their
usage in the building industry, these are basically 'delicate! to handle,
though in their service performance, plastios have shown great promise

in satisfactory service performance over many of the traditional building
materials.

16. One great advantage of plestics, which hos been takcn into conside=
sation for use in the building industry is their adaptability to
mass-production techniques. Their lightewcight, corrosion=resistance,
built-in-oolour, light transmiscion and coage of manipulation to mamufacture

building componenta in any specified dosign are some of the characteristics
which have favourcd thoip acocptance in tho building applications.

7. Plastios, being ncw butlding meterials, their history of usage

hardly two dvoades old, have hed o fuce resistence of their introduotion
into the building industry, whiohk is more often termed as ‘oonservative!
in its approach to new building materials and techniques. Their weathering
characteristios in outdoor use and durability in relation to the traditi-
onil meterials are some of the questions which still remain to be

answered sstisfactorily, particularly in respeot of their use in tropiocal
areas of thc world. This nsturally calls for study of the user requin ta
in o partioular region and Creating awareness and confidence among
building code officials of their inclusions in building specifications.
Conoreted offorts heve, however, beon made to this effect in developed
oountries, and satisfactory solutions to thesc questions and problems are
being offered to the building industry.

18. Tho plastics industrios have comc up in 2 number of developing
countries. With the cstablishmont of petrochemioal industries in developing
regions, the plastios industries hold out groat promise for future cxpansion
and diversification. For instance, loading plastios producing countries

in the LCAFE region are Indis, Chins (Taiwan), Iran, Pakistan, Repubiic

of Korea and the Philippines. 4 range of plastio products, using indi-
gonous and imported plastios rew meterials and processing machinery are
manufactured in those ocountrics. Lately, plastio produots of intorecst

to the building industry have also beon introduced in some of these and
other developing countries.
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19. The develcpment and introduction of plastios os building matcrials
in developing countries have nany aspecte of the problem. These include:
evailubility of plastics rew materiale indigcnously (proferably), their
convursion into productc of intercst to tho Luilding industry - again
this has to takc ocere of thc oxpericnce in the ficld ‘n doveloped netions,
and laotly the olimstic and socio=cconomic conditions i1 the regions,
whioh call for u case for detziled miudy before planning introduction of
thewo relatively now building materials. It needs hcrdly a momtion hore
Ahat production and application tcchnologios in respect of plastios
industries in the doveloping countries arc invariably borrowed from
dovsloped nations.

20, User requirements and uscr habits in respuct of tuilding moterials
are muoh different in developing countries as aghinst duveloped nations.
Purthorwore, guarantos for sstisfactory service purformance of new
astorials calls for fo,mulating methods of sarcssing performance, oF

in other words, laying down ‘perforsames SRecifieetien 1, This would
fasilitate systometic developmort and imtroduction of plastics e wilding
sstorials in the developing regions. Re~orientation of the uscr habits

in adopting the usc of plastios in building necencitates orgmnising
ofuostion and training progremmes for eivil engineors/architects/buslding
contrectors. This would help provide the relovent technical information

on the subjeot to the local building t1adc. Publication and issue of
technical notes/bulletins on diffcrent aspocts of usc of plastios in
wilding will be yet another step forward in this direction.

21, Developed notions hove devotod aoh timc and thought in organising
rosoerch and development progremmes in the plastics industries. Developing
countries have to initicte similar prograamos keeping in view the potemtiald,
and local pesources and requirements.

22. The future growth of the use of plastiocs in building is linked with
close oco-operation and participation jointly of plastics and building
industries and working ous of their respective requirements. The plostics
industey has to satisfy its major consumor = the building industry - in
all its aspects, socio-soonomioc, technicnl and porformance - evaluation.
this would help supploment the supply of traditional building materials
and encourage plastios industry's participotion in solving tho growing
domand on houring needs the world over.




. 9.4 8.5 mithen onnes.
JAPAN $. 0 muen tonnes.

W.SERMANYS. 3 miNion tennes.
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Conclusions

23. The following conclusions are based on the discussions at the
meetin;.

24  The vast housing problems of the developing countiies are not
capable of solution by traditinnal means, nor is the supply of con-
ventional building materials tdequate to permit .hig. Mass-production
Yechniques are required to Mare & significant contribution to increasing
the supply of houges; plastics, which ars available in growing quan-
tities through the development of the petrochemical industry, lend
themselves very woll to such mass-production processes.

25. Since plastic Products are relat ively new and unfamil iar bualding
materials in developing nat ions, education and information on their
properties and handling ch&mteriuties, is essential to their appro-
priate utilisation in building. The UN agencies can assist in this
Process by means of collect ion and disseminmt ion of technical infore
mation on components and systems which incorporeate plastics materials.

25. The experience of many industrisliged countries has shown that

the acceptance of new building materials, including Plastics, can be
facilitated by formulating performance specifications and incorpor-

ating these in building cotes and gpecifications.

27. In the course of the meeting, a number of specific building
systems were presented and discussed. These systems ghowed the
potential for applying industrialiged housing techniques utiliging
Plestics, and deserve further evaluation and consideration ag
solutions to mass housirg needs

26 It was felt, however, that the resl potential of any system can
best be assessed by relating its characteristics to the user require-
wments, local cliratic conditions, and resources of 8pecifioc developing
regions. The working group agreed that this information could be made
available to UNIDO so that the scope of the utilisation of plastiocs in
building in a Partioular developing region could be agsessed.
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29.  As a resull of the disc.ssions, the ixpoert Group feimulated

certain recommcndations for act on that might be inatiated by de~

veloping countries and by UNIDO in co-operation with devcloped

countries with a vaow to cncourage develepment, Intioduction and

promotion cf the usc of plastics in the building industry  The

recommendations are sumariscd below?

trizss

The Wor:.ing Group recommcnds that with the availability
of plastics rav matcrials in a number of developing
countries, tucwse of plastics as tuilding matcurials
should be encouraged whorever found suitable and
economical Also thas would help supplement the
shortages of traditional building meterials in the
region. The Group recommencs gpecifically that UNIDO
ma.e available, as scon as possible Lhrough Senior
Industrial Devclopment Field Advisers to developing
countries, the results of this mcueting and indicate
that UNIMO car provide expert help to the developing
ocountries ic assess their particular pioblems.

Keeping in view thc varici climatic and socio~econsmie
conditions in the developing countrics, the Worl. ing
Group felt that the development and intioduction of
plastics building pioducts should b. gradual and
syslematically srganiszed

It would be esscntial to cducate the builder in the
proper selcction and use of plastics building compon-
ents.  This would necessitate organising educati
training programmes fo. the buncfit of architeet
engincers/building contractors, publication and issue
of suitallc technical literaturc on vaiious aspects
of use of plastics in buildin;

It would bc worthwhil. collecting and compiling oase=
histories of the usc of plastics in building, if any,
in the developing countiics This would facilitate
future development of the use of plasiice as building
materiale in the region

itelevant performance spucifiocationms in raspect of
plastice building components should be forsulated to

facilitate thoir ready saceptance by the looal
building industry.
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. B DeVuloped Countrica:

1 Devete attontaion to ASLsLIng the developing
countrier; pariiculariy 1r Suppoiting YNIDO
Pro;lamnes, to encnurage masi=pooduct ion
techniquea feo houring

2 Ta ¢ pait in specific UNIDG projects te encousago
dissemuiation of 1rfoimat 1on about plastics for
buildi wPELiLl Long, particularly bearing in
mind that th ; oftoug oppoitini .ies foi faster
rates of house protuction  This could include
the prevision of non-commer¢ially crientod
literatwe and speciaiist advascrs and the
provision of models and full-pige samplee of
buildings pat up with systems suitable for usc
in developing countries + to be displayed at
seminars and ouiiding cxhibitions.

3. Participate, as tar ae possible, in setting up

industrialised housing systoms to use proesent
and potonticl local resources

BARY in co—operation with the

ng Cen

and other Up
international organizations and agenciaest

1. Bernd out inter-disciplinary ivams of exports to
daveloping cowstries {o examine user requiruments
and relate this infomation to the posamibility of
local industrial production of housing using
plastics with emphasig on present and potential
local resources;

2. Initiate Fellowship Programmes for experts from
developing countrios wnd organige, as early as
possible, intor-regional seminnrs in developing
countrics on the usc of plastics as building
mateiials;

3. Inorder to expedite the organizatien of necessary
meetings, UND0 should consider the joint partie
eiprtion wit. outeide profussicnal organisations
in provigion of facilities and funde for such
mectings;

4. Betablish oritcria for cvaluating housing aystems,
which incorporstc tho usc of plastios, make
available this information at the request of
developing countrive and assist them in evaluat ing
the cost, perfoimance and adaptability of any
proposed systum to iocal climatic and #ociom
eoonomic conditions;
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carry out feasibility studies based on the piospective
market in developing countries for housing systems

incorporating the use of plcgtics materials;

Organize an Expert Group Meeting on mess-production
techniques for housing in che developing mations and

Encourage and assist the developing countries in
organiging research and development programmes in
respect of the use of plastics in building to meet
the local building industry needs.
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Annex 1

ng’egt Deacria;op_

Expert Working Group Meetin~

r

30, The inoreasing need for building materials, ooupled with the
growing capaoity of the petrochemioal industry in certain devele
oping countries has encouraged UNIDO to examine the utilization
of plastios in builiing, It is expected that this activity will
expand the quantity and variety of building materials and at the
same time will develop an outlet for locally prodwuced petrochemicals,

3, The howsing probdlem throuzhout the devsloping countries respresenis
e of the greatest challenges in history, The desand for dwlling

and the number of people without asdequate shelter is increasing
Poportion 10 the population growth, It is therefore folt that all
possible measures should be taken to increase preductivity within

the building comstruction sector, This applies to both treditienal

ad mon-treditional production and uses of materials,

38, muualﬁmnﬂmuﬁwm:ﬂu-ﬂﬂ
treining progreames within the treditional field of the bui lding
materials industries hoping that the grester availsbility of tre-
ditiomal building materials also 111 lead to inoresced sotivity in
the bullding oconatruction seotor, In the non-treditional seoter,
wmm:mmmummmum uamﬂm‘
bhudlding oonstruction venture has been introduced, Availadility of
noR~treditional building materiale does not necessarily lead to wny
inoreass in the non-treditional building construction sectesr, dus to
the questions of technioal or cconomic feasibility, or even acosp-
Sability. Bxoept for a few special uses in the building cemetruction
Sctor, where non-treditional materials have been used, all majer
ideas and materials have been known for the at least last century,

33 Sinoe the treditionsl building construotion seotor will hawe
difficulties in satisfying the over growing demand for housing, there
exiets a need for ezamining non-treditional solutions, This mearw
that all non-treditional materials and technologiens have to be
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reviewed, bearing in mind that the potentiality of each materials has

phyaical and chemical properties aiming at specific functions or ex-

cluding specific functions, Perhaps no substitution for many traditional

materials will be found within this century, if production prioces are

taken into consideration.

3. Fupctional possi bilities
As long as we speak aboul traditional construction, it is possible i

to introduce new materials to a limited extent, withoui taking toe

guch into oonsideration the environmental change introduced, sinoe

the main part of the housz is traditional, But if we hope to increase
productivity within the %.i1ding oonstruction gector; by introduocing a
vast ‘ariety of new materials such as different plastics, we have to
consider the whole complex, taking into consideration for each functional
proposal "$o go where in the house, and with what", in order to make
the projected house, It is not enough to have the best and least
costly materials for walls if no type of reof can be found to fit into
\he functional idea, Therefore, ideas for new structural materials
sust be ocomplete in the senre that all funetional requirements have
been worked thicugh in order to provide a complete and acosptable hvman
shelter,

35  Natepials

A variety of new materials is available today ranging from fm
to solid materials most oi which ure basically organic having up to
90% filler material included, theiafore they have properties approaching
those of the solid filler material, Nost, if not all, of these materials
have no permeability to moisture and air, and the elecirical properties
are quite different from those, say of adobs or from asbestos ommont
products.

Therefore, it is necessary to specify the properties for all availl
materiels, and then try to put a valid human shelter together, Among
the properties to be considervd, although of a seoondary nature, is
durability. Durability is always connected with the anvironmental oon-
ditions and it is wisc for producers of construction materials %o
oonsider how the different materials stand up unde: the influenoe ofs
ultraviolet light (sunshine), stress, sirain, ageing wear (8.8 tmwm).
temperature changes, dry olimates, temmites, bucteriological attack amd |




SRt e eal N R e e

- 17 -

chemical attack (by 805 or other waste geses8), All of these
are part of daily life in many parts of the world, and it is recessary
to know the result of their impact on these new materials, Neintenanoce

requirements should aleo be considered a8 new matericls will call for
epecial procedures to avoid unsuitable repairs,

3. ORiget
With this exercisc we hope to provide new irformation for the

building oconstruction seotor and to collect and display new idess,

We are not seeking emergency solutions with leas dosirable clements

a8 regards housing environment, Experts working on ideas wust carefully

specify whether a selected material does not quite moot their {deal

st:ndards, sinoe further improvements might soon furnish them with the

required material, All proposals in this field should bs action

oocurrences




Aspex 2

e of )ors regented at the Meet

Soope for Pl cs in puild

JeRe Crowder

Plastios are very valuable for building, but their scope is
not limitloss, They have limitations in fire performonod, lack of riglidity
and tendonoy to creep, They have tomperature limitations and high thermal
movensnt,

Roof requires to bo lizht in weight and may offer an agplication fo
plastics, Mof-support, normelly walls require rigidity, often mass %0 |
tmosease thermal cupacity and pletics offer fowor aAvamtases, although theve
ey be o place for tham in sandwich composits construction, Jointe oall
for grester oarc in design vith larger plastios wnits shen with on Ller
wnits of treditional materials, Flcors offer soope for plastios mainly in
coverings and foundations,

wnt-mmﬁrﬂmmmmamm
1igting "l windows, partitions amd finishes. All sust b ocwwilered en
a cost/effectiveness Lasic a8 conpared with other available asteriale.

Plastios have application in clements %o contrel the ewvirenment -
particularly thermal insulation but they effer Sheir greatest alvantages 8 |
\ho field of services, becausc of the forms in vhich Shey ess W poetuont - |
oxtrvaions, mouldings atc., and their resarkable resiatence %0 corvosien |

and biological attack.

Uee of Plastics leads to dmproved living standards rether Shem mool
‘he bes’o requirements. Obstacles 40 progress apart frem techmiesd iimic ,
Setdons aret coomomic price cnd availability of the sateriale; paguhnleghel
peststance to new ideas and legislstive - restriotive regulstiens vased

on treditional maserials,

Thore is need for developmant of better saterdale and Wetber
standing of the properties o existing materdals but wwoh geester i8 the
ﬁﬁf&ri&ﬁeﬁi&a{thﬂmeaﬂaﬁgﬂruwwm '
is talen of the formability and 1imi:ations of plasties,



H.0.W. Eggins and J. Mills

Polymers nre lorgely resistant as food materials for all organiems;
there is some evidence to suggest thot certain polyurethanes might have
a vater soluble function “hich oan be utilised, and they ocan be mechanically
damaged Ly inceots -+hen used in the forn of foams.

In contrast, plasticismg may be attaoreqd by mioroorganisms but can
be protected by the use of appropriate compatible biocides (by consultation
with sanufaocturers) or by the use of e many non biodegradable plasticisers
(care shoula be talken to ensure resistance).

, Termites and rodents can mechanicallv damage rlastice, vhere thess
a0t as barriers this problem con be alleviated by ineressing hardness
or by tie use of appropriate repellants and/or biocides.

Laboratory testing can give some indication, sometimes very clearly,
of the poasidble biodeterioration hasards of a particular material, but
it cammot be too strongly etressed thit environmental amd in service
testing ie essentiy to easure freede - "rem swoh hasards. The use of
bionides siiould al:'ays be used cautiously. Much infommation already




,Zhwb}_eﬂ_ of E}ner@nﬂ;}{ous;m in Developing Countries
H. 3chultheis

The introduction of Plastics in building as a structural material
has been highly developed in tle lagt ten years.

Particularly in the
field of industrial construction, pr fabric

ated construction elements
for hangars, halls, production units wnd so on, the continuation of
'PVC -coated steel sheets '-ith a polyurethane rfoam core. In the mector
of apartment housee; conatructione using prefabricated wall elements
and installation units using plastics rose to

The elaborated fabrication methods of these 't

<inds of construotion can
with some modifications eanily be translated to the Lousing programmes
of developing countries.

a considerable amount.

A system of producing polyurethane foan by the spray method has
been developed. The system ‘a8 used for umergency housing fer
sarthquake viotime in Turkey. This consisted of bloing up an hemi
sphere of plastic shcet rotating on a disc and spraying up the fomm
mixture of polyurethane components. By thie method, a thick 1
of foam ves established on the surface of the hemispherio balloon,
and after solidification of the foam and removing the blown plastio
foil, an hemispheric 'igloo ‘like' room vms produced,
a8 & firet shelter for victims of eapthqunke,
CcAses of emergency.

ayer

which could serve
fire disaster or other
Thie system as proved in its sufficiency firat
in May 1970, whey a very heavy esrthquake in Turkey coused great
damage and destroyed the houses of many thensands‘of people. A
number of such 'igloo -1ike!
Similar shelters were also
South America.

shelters were built up for the viotims,
erected for earthquake viotims in Pery,

The experiencee made by these ocoasions showed that it is
%o build up firet aid houses in about
equip them vith the necessary +indowg,
lations.

possible
one hour for each unit and to
doors and also ranitary instal .
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Flastics with Traditional i tesials
in_tndusiiialised Muilding

P P. Chant

Plaetics would not be used for bad bearing applications due to
their oreep characteristics so that plastice in combination -tk the
traditional materials would be the Jeneral theae, the lattep filling
the structural role, plastic materinls -ould only be used ‘herc they
were hoth economically ond technically the moet suitable material for
& given applicrtion. S8mall, repeated componerts ~ould be used whioh
would be suitable for all functional types of building :nd for all
design variations for one type. This latter point would cuable lmost
complete design freedon, at the asme time cnchling sim le inter
changeability of components as 'wll as siuple replogement whi. : would
facilitate both layout variations after oonpletion of tie building and
maintenance.

The performance of the componants has been fully demomstrated
in the lsboratory and in the fisld for Westorn Buropean conditions.
The performance in an underdoveloped oountry would depend on the actual
location and would need %o be evaluated \here neccosary to etudy the
partioular effects likely to be encountered.




Use of Plactice in ujsading in ladi:

G,p. Tlatre

The increasing investment . housc tuilding ctiviiies to mrct the growing
housing nccds in Indin ha< corrocponaingls acarndcd tle development nd cxpansion
of the building materi~la icdustry, T crertagce of traditional duilding materiale
and their suc - #smive high coet of preduction Love neccssitated the development
and introduction of ncw building a°t- ri 12 iiwcluding plastics, which mey be

noonomic ir. 23c¢ and leo offor cortrin Wdv nirges in thcir servicc performance.

The petro-lemic:) based plastica {adustry hus ~lre:dy been established in
India. The present production of 100,000 tons of plastics raw moteri vle is
expeoted to incrcase to 260, 150 tora by 1,73-74 and 542,700 tons by 1979-00.
Consequ:ntly 2 portion of thc raw materi:ls would pet converted into products
of interest to the building industry. Already - range of plastic building
produots have becn introduced :nd these have been under performance cvzluation
over the 1ast five years. Since plastice arc rclatively new building materials,
diffioultics have becn experdenced in their introdustion in the building industry.
To overcome the diffioultics and create proper awarcncss =3d appreciation for
advantagus and limitations of the uee of pl:sties in building, the National
Buildings Organisestion, which is = maticnii .- -ordinating agemey for the
uilding industry in India, has tolen the following stepst

1) establishing suitable communientions media bctwen plastics
building products manufacturers and tncir users, through issuc
of tcohnical notcs/publications;

2) organising training courses/gct-togethers in the preper
seleotion and utilization of plostics in building;

3) formulating suitable standnrd spccifiontions and codes of
practice incorporating plastics as building mrterials; ~nd

4) undertaiing cxperimental inctallaiion of plastics bulldiqg
products with & vicw tc assess their scrvice peryomance.

Thc uee of plastics piping systems for cold wat.r servioes has made a baglianing
in India. Sanitary fittinge and "uilding hordwarce in plastics are gaining
favourablc  woceptance in Indin,

With the waiiability of larger quantitics of plustics raw materials,
efforts arc being made to develep and introduce new bullding products based
on the expericnoc gaincd in the developed countrics, and uscr rcquirements of
the Indian buiiding industry.




Seme_Problems Associatcd with the
Devclopmcat of Building Industry
C.G.R. H-llam

The dam~nd for incrensed output of buildings coupled with highcr
envirommentcl standards is ¢ncouraging the building industry to usc now
methode of construction and management. Performance statements coupled
with ocost control arc tools currently being employed. It is diffioult to
accurately specify tie physicsl performance requircd of a building com-
poncat, but it is almost impossible to be sure of the psychological and
oultural requirements which various regions of the world will requirc
a8 we move from the traditional building methods to new building materials
and forms,.

The main qucstions raised during the discussions werc:

1) the problem of manufacturing need agzinst site rseembly need,
and

2) how a building designed for onc sooial nurpose - wuch ae a

mwm-mmnmummwmmam*m

se urben living.

I8 vas felt that a prime mced is for informtion to be prepared
in suoh o way that direotion oan be given to future programmes of work -

a) information upon physioal nceds of a country or scme
b) information upon culturel necds of = gone

4 mmall multi-disciplinary group of, say, architect, plastics
chnelogist and looal represcntative could well b o way of doing this.
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Dufaning Puactional Jieduirencnts on Juilding Nalordils
T. Cronberg

The nnin goal of Lousing is to satia’y the reouipemente of the users
With usev'es or Lumw recuircments, the rcouiremonts on the built enviromnment
arc mcant, which arc dorived fron the uger! s nceds. These human requirements
are transferrcd to functional (when qualitetivc) or perfermance (when
quantitativc) requircments on houeing hardware.

The charactoristics of both hunan requirements oad the corresponding
functional requiremunts on hardwere Aret

- they are orientcd towards the use of lc building nd the user,
< they arc indopondent of the techaical solutions and materials used.

%o study the human requirements we must collecot inf symation on the
user's habits. As information on hwman necds is hardly ompirically accessible
today, it is suggested that information is collected on user charectoristios
(wuch as his social and cultural background, age ete,) and user astivities,
for vhich the honse is to provide a framewerk.

e human requirements are discusrd and relsted to envirommental
sttributos - olimate, spatial and structural eharsctoristios, appenrance and
cquipnent.,

The tronsfer to requirements on Building hardware - clements, QOMpOneRts
and sateriale - is considcred regardingt

- which parts of the hardware ~ffect the sotisfaction of the requirement.
- the re-formulation of thc user requirements to sore tcohnieal tepmm,

When quantifying the requiresmcnts on hardware, {nformation on the given
oonditions is necossary.

fhe implications for plastios as building materials will %o tue-fol s
- the fomulation of requiremcnte in funotionoi torme will belp
the introduction of new matcrials: )

- whon designing solutions using new materials, we have to know
whioh requiremcnts arc isportont fer the use of object and which
requirements arc rclatcd to the usc of specific moterial,




Countrics
-

3. Berglung

For an untrndisional npproach towards low-cost houeing in develeping
countrice, human rcequircmonts must he thoroughly studicd for cach arca
(traditions, climitc etc.). Th.c uscr's nceds could then be met using
plastics for different applications in o homec, The idca ie based on the
faot that sorviccs arc wanted by most pcople und these must be incorporated
in the struoture,

Aftor tho design of a mnstcrplan, onc oould start preliminary ground
work and then lay down a SERVICE NET that would coatain pipcs for fresh
water and sewage, clectrical wires cto. A SERVICE PRAME for equipmcnt
like water taps, toilct bowl amd clecirisal outlots would be attached to
the service met. The struoturc could be crected indepondently.




Report cn the Usec of Plastic Materials in the

Mass Production of Low-Priced Houses for Developing Countliigs

K A. Rché

Based on the informatio- obtsined fiom more than sirty devel-
oping countries, and incorporating, the auill and know-how in the
plastic fabricatiig aree, as wall as the hnowledge of the long-teim
behaviour of plastics matcrials, the following may be summarizeds

1. The reaction of the countries including government sgencies
as well as pravate compauies, towerds the use of plastic
materials in the constructior of houses may be described as
definitely positive as .ong as the buildings under con-
sideration, i.e. shape and appearance, logh like conven-
tional homes.

2. The system finally selected among a great number of already
existing ones, and referred to ac the WELZ System, was also
widely accepted and, therefore, usel as a basic concept to
staxt with.

3. Parallel to the initial design work, an advanced mapuface
turing scheme has been developed in order to enable the
production of the walls, roofs and partitions in a most
sconomical way. This system allows for the continuous,
fully automatic production of 21l the major sections
required.

4. The first production line (10-20 houses/day) for the manue
facture of houses utilizing the Welz System is already
designed and will most likely be set up soon.

5. To set up plant for mass production (approximately 100
houses/day), approximately twelve to fourteen months are
required, and according to the statement of competent
equipment manufacturers, after that, ons production line per

month could be made available.




Plastics Building Sycten

G Strauec

A box-lil e building syst = using plastics materials has been
designed. Calleu 'Polybox’, 1t esmentially conoists of siy cqual
eloments of 2.40/2 40/0.70 metros, moulded 1i clase=fibre rein=
forced polyester resin. The cloments are assembled together by
using neoprene structural gaeiet, to form 3 boxelike structure
The olements aie nll of one size and arc moulded using onc mould.
The clements coulc bo assembled into a box easily by twe perecis,
ad comvertod into a room or two or a series by imte.-forming.
The box, when assembled, has a voluso of 23 md in contrast to
the transporting volume of about 4 m3 (all the elements being of
tho same sise and dosign could be pacied imto a crate)

The construction of the elemont is wo dosigned as to have a
wall-thici.ness of 40 mm, with 2.0 sm of glass~fibre roinforced
polyestor resin siin on oither side, and sandwiched with polyures
Shane foam as & core. The struoturc is basically o oube of
Gndocahodron divided isto six equal elomemts. Ny using a
saparetec sugporting structure, the use of Polybex? is alsc
suggestod for multi-storied apartments.
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The G.A.L__System

H.H. Olrik

T™e system is developed directly from an adaptable, light ‘eight
building system, used in Denm-r for publi~ facilities (indergarten,
nurseries, health stations). That system is based upon sandwich elements,
120 om. wide and one storey high, made of chipbcard on w006 frames,

the cavity filled with plastics foam. and witk a skin of coloured polyester

resin outside. Windowe of any form can be cut out of the elements.
The roof is a simple element of chipboard, foam and plywood ocovered
with rooffelt.

*

To suit the conditions in developing countries the existing system
is ohanged radically. The sandwich elements for both walls and roof
are made of glass-fibre reinforced polyester and self-extinguishing
type foam. Foundation and floor are made locelly of concrete.

The slements can be made locally in a simple hand-lay up/or more
mechanically in a fast process (one hour per house). The investment
will de very small compared with that which is usually encouniered
with the production of building elements.

The elements are very light, three 40 m’ houses cen fit iatc a
twenty foot container, fomming a total load of four tons.

The nunber of standard building elements are very few, to reduce
ocosts. The sanufacturing process can start with hand workmanship and
1ater be very much more mechanized.

It should be possible to erect the building on a 'self-help' basis,
or with unskilled labour. Adaptability is required to suit any given
house type and oclimatic conditions, including the initial construction
apd any future extensions. Production muet be multi-purpose: both
for high and low rise btuildings and for separate funotions, such as
for schools, hospitals and administration buildings.




A Sux'vey 0, Plns itics M- terials and
Their Effective Utili ition as Puildine ‘Liteprials
Ao G. 'linfiela

The original 1969 study -wd its upcoted 1971 ~ddendwr fe g
historisal statement of the state o’ the ari of plasiics in building
in most meior countries of the world fron *he 19 Op to tle present
time.

The poper presented work accomplished ~nd being currently
researched in a selection of no or imerfosn univermitics., Tt ~lswe
outlined five pro ‘ects in ~hich the author s person:lly iavolved,
including:

The HIN=MAR Systen of low vost mﬁx for developing countries.
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Qama tor Ho

W.T. Meyer

Urea-formaldehydc chemicale for foam generation are now manu-
factured in the UBA, West Jermany wd Canada. Urea-formaldehyde
chemicals foom is an excellent thermal and acoustioal imsulation
material. The foam is & modified urea-formaldehyde resin. It is
gonsrated frem two water solutions: one is the urea-formeldehyde resin,
and the other is 1 foaming agent. One volume of liquid yields over
thirty volumes of foan. The resin is cold-setting and forme & low=
density, non-combustible, non-toxic resilient plastic foam. The
material has the adility to flow into odd-shaped spaces. Setting
takes place ten 0 sixty seconds after it leawes the applicator gua.
e structure of the foam is 1 microscopic sized cell agglomerstion
tuterspersed with mioroscopic oagillaries which are irregular and
discontinucus. The standard density of the foam is 0.6 lb/ow. foet.
It has 60 closed and 40K open cells.

Temperature or humidity varistions will not cruse the foam %o
change velwme or exert pressure. The foam does not offer wny stro-
tusel agpliocation in the building industry. Hence, il needs spreying
divectly on the substrate, to provids thermal and sound insulation
charasteristics.

The paper discusses some of the possibilities of using thie
foam in the building industry.
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The participante of the mecting worc provided an opportunity to
visit the sitc in Vienn- wherc 'Polyhoxt System had been crooted. The
Systom Lins becn designod by HNr. G. Straues, o practising architect in
Mstria. The Jystem utilizes glass-Cibre reinfurced polyceter resin
(OMP) and polyurctiane foam s the plastios materials. It consists of
#ix cloments of cqual sizc (2.40/2.40/0.70 metrcs) and design, and makes
wso of onc mould for ORP mouldings.

:
i
i
i

ey

The dystom 1o novel in design s it provides cagy manipulation in
4%s oreotion, exteasion \id provisions of comwon facilities. Meoprene
structural gasket is uscd to join the elencnts. The System is bastoally
& oube of dodeoahedron having & volwme of 73 nd and the individeal
eloments oould oconvoniently be packed into 2 opate for tranwportation.









