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•Prefaec 

I     Th. van houain« probi,,, of th. developin£ ocuntriea 1. „o, capab!, 
of ..iuti.n by tramenai mum, ror iB the aupply „f „„„„.„„„^ 
in« «atari*!,, acuate to p.•lt ,hla.   Kaas producUon ^.^ ^ 

quired to .*. a „pinçant oontr.but.cn to solvit the houolnj .,..4.. 
M»ti« which hav« ..t.bH.h.d ,h«»3lve. „ Sloped count•, in 
cart.in are« of appUcatio». in the butldin* Mmtry¡ ^ m av,lubu 

in inoro«!* «•*»„. through tho devait of th« .»trochóte«. 
in-u.tr, in th« devexopin* countri... oould provid. a fairly .atUfaotor, 
soluti©» to the problem, 

t.    Keeping this in viWi the Expert Working Group untine on the U.e 
of Pi-ties in the Building ladu.try waa held at ^ ^^^ 
fiairna, ft©« 20 - 24 September 1971. 

I.    »• Meeting m ^»^ ^ te. H<K, 0riëOriev   Directort InAtBtrl<a 

f*«*i»iOfr Mvleien» on behalf of th* Executive Director of UNIDO. 

m. ûrigeriev mlmmé the participant, on behalf of UNIDO. He expre..ed 
**• tef that «to enervations and reoos»endation. of this Working Group 
**»*l* mn** tech*»!«*!, eooBoaic and ad.inietr.tive guidance for develop 
mat <* «^IrMitioal «ethed. and «ateriol. ^.t,,. t0 the ^.^ 

proble*. m tto developing countries. UNIDO is actively engage in 

**.i.ting eountrie« i» the development of traditional building materials 
imbwtrie.. The housing needs, however, are «.timated to be far above the 

owelty of tradition «ateríais and, that the deliberation« of thi. 
metis« would help solve on, of the most urgent problem facing thi. and 

mm* generano«»« imw through the help of thi. meeting would be able 
to work out a sound approach to the activities of the organi.ation in 
•to plastic» industry in the developing oountrie.. 

4, On behalf of mm», ». c.j. Rydeng conducted the meeting and parti- 
cipated in the deliberations. 

5. A •^©¿eet-lte.eriptien Note (Anne* I) prepared by UNIDO forced the 
***** for di.ou..ion at th« meeting. Twelve papar, were presented (U,t 
of dooument is atta<tod a. annex 4) 

«-    la addition, the di.eu.sien« at th« meeting covered the following 
aspects on the agenda: 

Building System« using Plastic. 
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Plast ics deterioration in Building in Tropical .»roar, 

Préfabrication Trends with Plastics in Building 

User requirements and Performance Specifications 

Research and Development Needs 

The report contain*» information «tout the scope of the utilisation of 

plastics in building industry, the conclusions and recommendations 

adopted by the participants   Summaries of the papers arc contained in 

ixioiox 2 - 

7.    The meeting was attended by participants and observers fron» Austria, 

Belgian», Federal Hepublic of Germany, Hungary» India, The United Kingdom. 

Hie United States, Motherlands, üweden and Switzerland.  (List of partici- 

pants is attached. Annex 3) 

Ö.    Mr. J.P.R. Falconer, cociate Prof, of Architecture and Director, 

Washington University, Centre for Development Technology, St. Louis, 

Missouri, UbA, was elected ohaiman, and Dr^ J.R. Crowder, Head of 

Plastics Seotion, Building Research Station, Watford, UK, and Mr. B- 

Lundin, Managing Director of the Swedish Plastics Federation, Stockholm 

served as two Vics-Chairraan for the Meetings  hr. O.P. .latra, Assistant 

Director (Plasties), National Buildings Organisation, lew Delhi, India, 

acted as Rapporteur. 

$,    oite visit, as discussed in Annex > 



Introduction 

10. The world production of plastics hoe been increasing during the last 

ten year* (Fig.   1). This has been in tune with the development and expansion 

of the petrochemical industries. For instance,  in .565, world production 

of plastics stood at I4.5 million tons, which almost doubled in 1970 to 

30 million tons, and it is further expected to increase threefold by I980. 

The major plastics producing countries are the United Otates, Japan, Federal 

Republic of Germany, Italy, the United Kingdom and Franoe. 

11. Plastics are mxt only to metals in the ger. capita consumption of 

btsio materias in the world.  In 1966, the estimated figure was 5.Ç kg. 

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

by the sad of this eentury, it vould be 243.0 kg. for plastios and 362.Ö kg. 

for the metals. Presently, Federal Republic of Germany leads in ^g oaeita 

consumption of plasties (59 kg.) followed by Swoden (40 - 50 kg.), Unite* 

States, Japan, Franoe, Netherlands, Italy and the United Kingdom (go • 40 

kf*)* 

12. The plastics industry in various developed countries has been aware 

ef the corresponding consumer industries, »»aiding end eonstrution stete» 

is the major outlet for plasties followed by packaging und transportation. 

It is estimated that over 2%, of world production of plasties gees into 

varie** building applications. The consumption figure in Europe alene 

durin« Iff© was 5.6 billion sourds. Whereas Federal Republic ©f flnranny 

reported Vfr ef its 1??0 production (4,62 »illien tons), utilise« fer 
building applications. 

13. It is net surprising te net© that building industry should have bee» 

Iweiee by plastics. fht traditional building materiale ?m methods Invariably 
fall short ef their supply ..«** performance in the wake of growing demand 

en housing need« the world over. With the develooment of new materials 

inoluding plastics, their potential for use in the building industry has 

stem widely studied and exploited in developed countries over the last 

twe ieoades. Te «ate, building applications like the piping systems (far 

eleetrioal conduit, eeld water serviees, soil and reto water, wuter-aeins 

•nd underground drainage), sanitary fittings and tortures, fleer coverings, 

building hardware, wall-oladdings, emergency structures, and needless te 

mention a soore of others, such as electrical fittings and lighting fixtures, 

thermal and sound insulation, surface ooatinge, wall ooverings, water 
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proofing and damp-proof coure,, have all been taken care of by different 

known plastics materials (Pig.2)  . Among- the widely studied and experimented 

plastics materials for the building industry include polyethylene vlow-and 

high-density), PVC (Polyvinylchloride), ñl«.-fibr» reinforced polyester 

resin, and plastics foam- (polystyrone, polyurothano,  phenolformaldehyde and 

building systems using plastics have been designed.   Their suitability for 

different regions in the world, and their commercial fusibility are, however, 

subjects of further study and wide experimentation. 

14.    öuring the year 1969» over 245,000 tons of different plastic were 

«tili«* I* the building industry in the United Kingiom. this quantity 

represented 4 m cent of the total spent on materials by the building 

industry in that country. Plasties piping system is the major application 

of pasties in building. In tac United Kingdom alone, PVC gutter« and 

drain pipe» have captured ftO/b of the market which includes both new and 

replacent wer*. FVC soil pipes which considerable consumption of m 

»er dwelling especially in high-rise buildings are becoming increasingly 

popular, *ith about 8,200 tons of PVC utilised in 1969- The production of 

PVC pipe* ««i fittings during 1969 »aas USA - 160,000 tons- Japanese,7#S 

tone-, federal Republic cf Germany - 73,000 tons. In Western lurepe, tlmwm* 

plastic« pipes »Ad fittings ar^ recording an average growth rat« of &$, 

par year. The pattern of growth in the next five years is estimated to he 

an high as m> in some countries, and uo low as 1^ in others. In the Federal 

Republic of Germany, the ©onsumption of thermoplastic pipos and fitting« 

has «purred by an increased teapo of building and municipal code approvals 

plus wid«- spread acceptance by contractors showing an increate of 3*> m 

!97Ô, to about 150,000 tons. Italy»s growth rate was les« than 9^ with 

43,500 tons of thermoplastic» u«cd. In Prance, the consumption rote fro» 

75,000 ton« in 1*69 to nearly 98*000 tons in t970.  In the united Kingdom, 

PTC pipes production ie estimated to inorease from 48,000 tons in 1970 t© 

nearly 100,000 tons by 197S The light-height of plastic« used in the 

•anufaoture of pipe« and fittings has contributed a fair amount of saving» 

to the use of »etal«. For instance, one volume beai. , 50,000 ton« of fW 

represent« 300,000 ton» of pipes nade of oa»t Iren and aabesto» oement. 
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15-    Pieties or* a «roup of organic storialo and i„ «.p^ of tholr 

u.agu in the building industry, th*.t aro basically ,Mimit, to „^ 
though in th*lr ..„ico perfora».*, plMUo. «avo ah«m ^ prosUe    ' 

in «tiafootory aarvica perform ovor many of the tradition building 
materials. m 

16. One great advantage of pieties, which has been taku» into conside- 
•ation for use in th6 building industry is thuir adaptability to 

««»-production techniques. Their light-weight, «>rrosio».re.i.ta»ee 
bullt-in-eelour, light transmieaion and .me of manipulation to mm^mtmu 

building component, in any .peeified design are som« of the characteristic. 
which have favoured their acceptance in th. building application.. 

17. Piamo, being new teuildint materiale;, their history of usage 

hardly two decode, old, have had to fuce re.i.tu.ce of th.ir introduction 
iato the buiidinfi indu.try, which is more often termed a. .conservative, 

in ita approach to new building material, and techniques. Their weathering 
ohar.cteri.tic. in outdoor us. and durability in relation to the traditi- 
onal material, are some of the question, which still remain to be 

«•»•red satisfactorily, particularly in respect of their use in tropical 
area* of the world. This naturally calls for .tudy of the user «^iremeats 
in a particular region and creating awareness and confidence amone 

building code official, of their inclusion, in building specifications. 
Concreted effort« havo, however, been made to this effect in developed 
ocuntrie., and .ati.faotcry solutions to the.c questions and problems «re 
being offered to the building industry. 

18.    The plasties industrie, have come up in a number or developing 

countries. With the establishment of petrochemical industrie, in developing 
region., the plastic, industries hold out great promise for future esBanmioa 
and diversification. For instance, leading plastic producing countries 
in the UCaFE wgion are India, China (Taiwan), Iran, Pakistan, Republic 
of Korea and the Philippine., A range of plastic products, using indi- 
«•noua and imported plastic, raw material, and processing machinery are 
mmufaotured in these ocuntrie.. Lately, plastic product, of interest 
to the building industry have also been introduced in some of these and 
other developing oountries. 
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19.   «The development and Introduction of plastica m building materiali 
i« developing countries hav. «v aapoctu of th, probi«. Theat include, 
availability of plasties raí, «»»frióle indigonously (preferably h their 
mmuwBim into promete of interest to tfc. building industry - again 
this tos te take oar« of the oiperienee in th. field in developed nation-, 
and lastly th* oliaatie and socio-oeo^ic condition« i i the regions, 
»Ai«* «all for a ens* for detailed s.udy before planning introduction of 

th*,« relatively non building arteria». It n6eds hc*dly a asatla» Hoi* 
that production and application teehnölegies i» respect of plasties 

industrias in tè« developing ©euntriea ar« invariably ta©«**«* ft*» 

devUoped nation«. 

20.   Uaer r^reaent. and user habits in re*«* of building ««terisle 
ars ausa different 1» developing countries a« against developed nations, 

rurtaereare, guars**«* for satiefaotory eervie« purforaenee of new 
•striala calia for foiswlating nethode of asReselag perforata*, or 

I» ata»* worte, laying down 'mim*** «K9tfWVm.'' ThlB Wttld 

faoilitato »yateaatic develepaont and introduction of plastica as building 

•ateríale in tas developing regions. ae-orie«tetion of the user habits 
in adopting tao use of plastics in building necessitates organising 
«gneation and twining progress*» for civil oncinsora/awhitacta/buUiiSf 
contract ore. This would halp próvido the relevant toeanieal inforaatls« 

on tha sublet to the local building trade. Publication ana iaaue of 
technical notes/bulletins on different aspects of use of plastica in 

bulinine will oa yet another step forward in this direction. 

21.   Developed nations have devoted  «oh tin* and thought in organUtof 
research and deviennent progresas in th« pieties industria.. Developing 
countries hnw to initiate eiailar pwgrais». hooping in view tas potential, 

ond local resources and rea^ireaente. 

gl.   The future growth of th« us« of plasties in emüding is linked with 
alas« ©a-#f«**tl©a and participât in» Jointly af plastics «aft building 
industries and narking out of thair respective requirements, fas plostias 
industry ass to satisfy its najer oeasuaer - the building industry • in 
all its aspects, aoeio-aeonoiiiic, technical and parfomanea - évaluât ioti. 

<MiB would hslp auppleaent th« supply of traditional building nnterial* 
and encourage plasties industry* s participation in solving tao «rowing 

demand on houring needs the world ov*r. 
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WORLD PRODUCTION   OF PLASTICS 
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JAPAN | 0 «„„^   |#IMIti 

W<ttllMftilV4.a mutton   t«nn«t. 
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Conclusions 

23-    The foUoKing conclusione are baa».! „„ th„ rilo 
...tins ¿lacuna ion» at the 

24   Jh. v.« „ouain, prcblemo of the ,.v 

taohniqua, a• quired ,o „a*, a .isntfi0»t contribution J•*"*10" 

«- -*, or hoa... Pi„tlCB, „hich .„ w.a:r r:: ^8ing 

*»—»— "* won to „oh »aoe-produotion p»^. 

•«•rula in Iw.loDini nat in...    .j. . * . »"»MB 
«oping nation., auction and infornati,» on their 

prjoarti.a amj handling ohar^t.»<.,.<- 

**-« «*««"• *• ««i...    The 0» ^ia. M .Mtrt „ * 
««-. V «r* of ooUactio« «, di..«*»«« of tMtalort iBf<^ 

-«« « «M, and w« -.io* incora»,. .lMUa. „t.rUl.. 

th. ^,,,,"rlS,,C, " •"* ln*-t'Uli»* —«- ha. .ho. that 

«In« th«« in building 00dM> „, ^oif iomtlon, ^ 

n.    U th. oourao of th. ..Min,. . ^ „ „^ 
WH— »r. prM«rtM — dt.«,..«,.   ,„„. ^.^ stowKi tiw 

P^-tUl f„ apaVi^ indu.tri.Uaad houain, tadmi^a. „tiHaü* 

•olution. to am houairg «.»do 

»     » «M ftlt,   h«*,.,,   th«, tnB ml ^„^ of 

r^ion.     w^     _,       °OMtti<mB' "* »*ou«w« of epocifio developing 
***«.   H* «**« «*»«„ rum «M thi* infeiwation couW be ^ 

*ul4à«>g i« » pmtouUr developing region could b* .MMM*. 
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Re commendai nns 

29-       Au a resali  of the discussions,   th.j export Qroup fonnuiated 

certain recommandât ìonn for act ..on that mi¿;ht  be initiated by de- 

veloping countiies  and by UIII1X)  la co-operation with developed 

countries with a viow tc encourage dev< lopmant,  intieduction and 

promotion of the UBO of plasties  in the building industry      Tho 

recommendations are summari^d below» 

1      The Horning Group j-«ooBWiends that with tht availability 
of plastics rax; mat ¿riala in a nuwbwr of developing 
countries, tuonisi of plastics as building mat ariti» 
should be encouraged whorever found suitable and 
economical     Also this would help supplement the 
shortages of traditional building materials in tho 
region.    The Oroup rofioiWMinc'.s epccifically that UNIDO 
ma>e available, ae scon as possible ihrough Senior 
Industrial Development r'ieid Advisers to developing 
countries, the rea ulte of this moetinc and indicate 
that UHIM can provide expert help to th« developing 
countries tc assess their particular problems 

2.    Keeping in vxuw the varivi climatic and sccio-aconomie 
conditions in the d^veiopin,^ countries, the Ho rising 
Oroup felt that the development and introduction of 
plastics building pioducts should b. gradual aad 
systematically organised 

1      It would be «eatntial te ».ducato the builder in the 
propur selection and use of plastics building contpon- 
urts      This would noceusitate organising education/ 
training progiownus fc. th« benefit of architects/ 
öngiiitors/buildini; contractors, publication and issue 
of suitable technical literature on vaiiouo ¿spoeti 
of use of plastics in bvildir^ 

4*    It would bo worthwhile collecting and compiling oasa- 
histori«e of tho uau of plastics in balding,   if aar. 
in the dtvelopine countii«,s     This would faoilitatu 
futur« developœunt of the use of plastics as feuildinc 
«ateríais in thu region 

5     ííslevant performance specifications in r*sp*ot of 
plastics building component, should be formulât od to 
facilitate thuir rméjf aooaptance by the local 
building industry 
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S» 

B      Developed Co-nitri.-,:. 

1 Duvet, ait ^ ion to 1(,0ÌRtln<s tht  df,Vuicpi 

count no*,   panícula^   lr supportinr -JMIDO* 
pro^ar^a,   to encourag, na^-P,oduoUon 
tochniquea  rev ho urinar 

2 Ta,e part  in specific UNIDO projects to encoure 
¿«««.nation of infornata about pi^ti«. roT 

«?Ü •Í.Vfí'1""-0•'  Parti^laMjr bearing in 
mind that th  , off ora opportuni .¿tì for fafter 
t" ^¿action.     Thir, could  include 

the previse oí non-commercial ly orientad 
literature and specialist acivieora and the 
provision of Model« and full-size saraplee „f 

ìf I ?T PUt UP *lth ^sttí3B ««»i*«ttw for use 
in developing countries,  to bo displayed at 
seminars and ouildinjj exhibitions. 

3-     Participate,  m far ae possibly in settir« up 
industrials housing «yet.*» to use prient 
and potmtir.l locai rr.^urcuu 

in co-operation with the Umtod Bat ion« ç«rtr~ 

«ions and international organisations and conciasi 

i.     Send out inter-disciplinary ttìams of exports to 
developing countries to «xaminc user reguirument. 
and relato thi« inferna ion to thó possibility of 
local  industrial production of housing using 
Plasties with emphasis on present and potential 
local resoaiCGSj 

2.     Initiate Fellowship Programmes for axperts fro« 
developing countries end organise, ae «arly as 
possible, intor-roffional seminare in dcvolopin* 
count rid« on the use of plastics as buildii« 
«attsrialsi 

y     In orcW to expedit.  the organization of necessary 
«eatings, Ü1TD0 should oonaidur the joint parti- 
cipation wit., outside profossiwial organisations 
in provision of facilitine and fundi* for such 
»victing«; 

4»    Establish criteria for evaluating housing system, 
%*aich incorporate the use of plastios,  »-**« 
available this infonn&tion at the ro<ni»st of 
àsvaloping countries and assist then in evaluating 
•he cost, performance and adaptability of any 
proposed syst«;m te ¿ocal climatic and «ocio- 
•oenomic conditions; 
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oarry out feasibility studies baaed on the p* oepeotive 

market in developing countries for housing systems 

incorporating the use of piratica materials} 

Organise an Expert Grmip Meeting on nwas-product ion 

techniques for housing in che developing nations and 

Enoour&ge and assist the developing countries In 

organizing research and development programmes in 

respect of the use of plastics in building te «set 

the local building industry needs. 

I 
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Project Deacri|rt|T 

Expert Working Group Meeting 

on the 

gsf ff Plaatioe in the Bm|d|rft Tf-*TT 

30. Tfc« inoMasin* need for building »ferial., «mg*««! with th. 
grew!»* oapaoity of the petrooheaioal industry in certain davel- 
opin« e#«»trie. ha« encouraged WIBO to examine the utiliaatioi* 
fi^f***" in buildi^.    It i. ejtpeetad that thi. aotivlty ^u 

" the quantity ana variety of tmlldinf »ateríale ana at ti» 
tit» will develop an outlet for locally predaoad 

mm ©f the greet««t ehaHaap, tn hia*®iy,    Ma demand f#r dwelling, 
and the nuaber of peopla mt>m adequate .tolta* i. toe^aptof Ü 

*• the population growth.   It i. therefore ft|t that all 

to increaee productivity within 
truotica aaetor.   ffei. «ppliee to %e%lt trevUtlaoal 

©f »aturiele. 

3Í. IAIDO it 

«Unta the tratitiawl «aid of the bui Id in« 

that the pf«ter «wilaktlity ©1" tra- 
ditional b^Wtog aatartal. «i«. , Hi l*ad to inow^a* tmtn** in 

*&• building oonatruotiem Motor.   I« «fee aow-trmitliiMil aeotor, 
«* **u*l«*»*» have bean carried out but until now, no maaeiv» 

Wl4t«c ooftatruction vantar« h*, MO« i«tivé«Md,   Avail afe i U ty*f 

- aalléma; awtaHelt doe« not ne ceneri iy lead to any 
in the M»-l»aAât4eMl building oonetnation »ectar, «» %• 

Hon. »f teolmloej or eoonoaio legibility, «r «-van 
tâWlity.   ixoept for a few epeoial IMO« i» th* buildi^ em 

«Mi« non-traditional materiale have been uead, at 

for the at leaet laat ownuir, 

13. Sinee the traditional fenili^ «m* truc ti on „«et or mu havo 
tlfflemltie. in eatiefyin- the aver p-ewtac ámmá for he uà ir *, there 
«ti«t« a aaad for exaalnin¿ non-traditional eoi ut ione.   Thia mane 
th*t ali «i»-ti^iitiaBal «ateríale and technologiei have to be 
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„vie^, *earine in 1* that the potentiality of each «*•»-•*» 

„^ioal a»! ohe.icai Partie* <!*.( at specific motion, or ex- 
£L* .peoific actions.    *rh*. no =u*titutio„ for aany t»d»io»al 

»«.ria!» will be ftnd Mithin thi, century,  if products prie, a» 

taken into consideration. 

34. Functional possibilities 
U loj*« » .U »^ traditional construction, it i. p~lUo 

to introduce new materials to a limited extent, without taking too 

M* into consideration the environmental ehaafle introduced, .ino« 

th. «sin P*rt of the houiie is traditional.    But if we hope to iaore«.* 

«ïeânotivity   within the b ilding construction MOtov.lv !*••*"•*•• » 

v*rt variety of new materiale euoh as different plastica, we haw ti 

oonoider the whole complex, taking into consideration for each fuwUoal 

proposal »to go where in the house, and with what", in older to make 

the projected house.   It is not enourfi to have the host and leaot 

octiy materials for walls if no type of roof can be found te fit Uto 

the functional Idea.   Therefore, ideas for new struotural «storiai, 

„uet be complete in the sente that all functional requirement, hone 

bee» worked through in order to provide a complete and acceptable - 

shelter. 

35«        Jfaterjal» 
à variety of new materials is available today rouging twm 

to »lid materials most of whicì. uro basically organic having up te 

90% filler material included, theufore thay have properties approaching 

those of the solid filler material.    Most,  if not all, of theoe materiali 

have no permeability to moisture und air,  and the electrise! pPf#*f**Oi 

are quite different from thoso, say of adobe or from aebooto. c*»Ql* 

products. 

therefore, it ie necessary to specify the propertie. fo# ell avallai 

«ateríale, and i hen try to put a valid human shelter together,    among 

the properties to be considerad, although of a secondary nature, it 

durability.   Jhirability is always connentod with the environmental con- 

ditions and it is wise for producers of construction materlalo to 

consider how the different materials stand up undo: the influenoe off 

ultraviolet light (sunshine),  stress, strain, ageing wear (o.g. sendet or»), 

temperature changes, dry olimates, termites, bi-cteriologieal attack and 
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chemical attack (by S02 or other waste w.). AU of timm 00OUrwBo.. 

are part of daily life in many parts of tho world,  a* lt i8 necessary 

to know the result of their impact on these new materials.    Maintenance 
requirements should also be considered as new material, will call for 
speoial procedures to avoid unsuitable repairs, 

36, Object 

With this exsroisu m hope to provide new itvfojssitieB ft*. %fct 

buiMi»* oonetruction «.etor and to collect und Airplay new mm, 

We are not seeking emergency solutions with less desirable »Unente 
m rosari« ìmmi** mvt&mmnt.   Sxpsrt. «ozfcing on ideas «ust oamtull, 
»fseify whether a .elected aateriai dee« not quite ma% their Mesi 

9*màM9àm, .ino* tw**m* i«p*Qvon»ntt might seo» fumish th.« with the 
required »aterial.   ut propesale in this field should be action 



flirt" °r —" »MMtriJUteJBM 
«^r for UMTU" V »""«^ 

J.R.  Crouler 

«^4- nn wry v»lu»blc for buiWlnsi *»* *h,lr "*» U 
AMtle« are v«ry VRAM»«* lardât» 

_     u   _ i4.it.tiom! in fir» pert»nwn<*t 1»* « n&mt M« IMtlaH.   Thtjr wv. limitation« m tir. i- ^^^ 

»rf „«air« «. * U.*t in »I* - •* . fr «J*4«*4^ ** 

to««. **.•a ,ap»it, ». rw •"»' «~* t^'j^ai 
M, b. a ,1». f« th.» in .***<* —»-1« —»-**—   «••*• •** 

tor art**» «a« 1» *«19> <**» I"«" I**»4" *riW **" ""* **.!?* „, 
•MM ,( tr-ltlc«l ««ria..   n«r. *** «•»• •» »4-*4- •*•» " 
oovcritifi **»* foanttatioiw. 

ft»*, !• MM ooopo for plwrtto. I» •««*«» o*oftO*§, 

U*tt«e "A ****** ertiti«» «A fini**»*.   AU —* %• ^ 

Piarlo« havf. afpli©«iioa *» oioft*M *® a**»1 *» 

particularly *M««a too*!***«* ** mm •«•* ***** o*»***«1 

tut fl*M of oorvic»«, o»©»»« of tte MH to A* **f *• ** 
»XtlMOlOCUI.   »0Ul4il>#l  «%0*t   •** ^if ••••*•**•  t«*t«tilH1t *• • 

má UoiOÉflool attack. 

Ufj« of riaotl«* loot* to tapoioi M*te§ 
«j» ta»*« xwtttlwwitt«.   0bot«iioo to **•#*•• «•»•* *•*» tuÉÜiH ***** 

t«tl*M *»•   eeonowie pf*©* stá *OTia»Mlttf of •** «ttjUltl JJI"" 

fMlstonoo to «•*» idea» •* logloloM** * fOttft«ti«t f§gênlt«i* 

•ft tnAlttonol ma-«rial«. 

fhare l» mo* for io*oiOP<«iit Of lotto* natorUlo OJÉ I**» 

rtartHnç of ti* ftvpoftftM of oxaottnir «otoÄal» ** *•*• AMÉtr »• *•» 

Mtt for o**o«*toii of «** ***«» «A ÍO*iíP0* to MNH 
!• t«k*n of tl» fOMoMUty a«4 lü*ft«tt«*i of flattie** 
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H.O.W,  Eggins and J. um, 

Polymer» ar, Largely resist a8 food naterl 

there is 80me ev4dtnct t0 crt J     , °r#mi—i 

•et m barrier«     «u» »nM«, eaB ^ âUtvUt_é hv iwutmm   t     t 
or Ir Um um» «#   . •**«»*«#* ^r inereaslog hardi*«« 

Microorganism« 8tt0h m f«-**    alj«,A   Ä-       . . 
•*rf*ow of •iM*4«.     „ *   *       vertebra, o* fro* #li %hm wn^w •« »lMtlet and otos« sever« «..«i»**,. ^ *    , 
tii» -.Äh„4    , ^^ «•«»•tifi deterioration, although 

«* t*?******9 %*"iñ* **« #** *<"* indication,  »mmtiMm very olwly 

•«* «toi« MiftW, tutine in condotto* ,*t« «cog*.* #J^rt.. 
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&2M&l^?JUteSgSaSL. HgagiMLin-PevelopiM Countriea 

H. Schultheis 

The introduction of plasties in building *fi a structural material 

has been highly developed in th* i„t Un years.    Particularly in the 

fUW of industrial construction,   pr fabricated conetruction elementi 

for hangars halls, production unit.  ,nd so on,  the continuation of 

PVC coated steel sheets ,*th a polyurethane foam core.    In the sector 

of apartment houses  construction* usiner prefabricated wall elementa 

and installation unita using pl^tic, rose to a oon.iderable amount. 

'Hie elaborated fabrication methods of these Icinds of construction can 

with some modifications easily be translated to the housing prolan*», 
of developing countries, 

Ü «ystem of producing polyurethane four, by the spray method has 

sssn developed.    The system **. used for umergency housing for 

•arthquale victims in Turkey.    This consisted of blowing up an homi 
•Phsrs of plaetic lhe.t ^^ 0ft a dl8<J ^ ^^ ^ ^ ^ 

mixture of polyurethane components.    Bfir this method,  a thick laysr 

of foam »a. established on the surface of the hemispheric balloon, 

** aftsr solidification of the fo^ and removing the blown plastic 

foil,  an hemispheric «igloo inc.. room *,a8 produced, which could servs 

m a first shelter for victim, of earthquake,  fire disaster or othsr 
«**»a of emergency     ftt. ,y8tem ..,„ proved ifl „„ 8ufflclwcy ^ 

t» »ay 1*70,  »heu a very heavy e.rthouake in Turkey caused great 

d*nage and destroyed the houses of m,ny thousands of people.    A 
«umbsr of such •igloo ^ altera were ^iH ^ for the ^^ 

•tail« shelters were also erected for e^rthouak* victims in !W 
South Anerica. 

». «perieno«,. „ade by the» oocitm. sho^ that u u 

* tall« up rtr.i *„ hou«. i« ^out on(! hlw for .„„ ^ ^ ^ 

•*Up tt. -M «I. n.c..s.^ -«,,, ^ „, ^ nmtt(uy 1MUI 

•Sa^i^iagi,-   fAitei XaiJa»!«;;^»».^«:.. ...jf- ^.^...^. -.»"-- ^-•^..~ 



lnJJjdu:r;,, taxiaed Building 
—  •   " '"-"   **—*"--———- —-nitit   i— m  fana»,,m£¿ iQ 

P F.  Chnnt 

Plasties «mid net bt used for lead bearing application, eue t« 

their creep characteristics so that plastic. In oearinatloa nth the 

traditional materials nould be the ¿-onerai tnwne, the latter filling 

the Structural roU.  plastic uterini« -ould onl.y be used -Jen; they 

-ere both economically «d technically the most suitable material for 

a «iveu application.,    amali,  reported components -ould bo used «hich 

would bo suitable for all functional typ», of building *id for ^11 

design variation, for one type.    Thi8 i,,tter point   «uld enable   dmoat 

complete design freedom,  at the S£Jne time    enroling simio inter 

changeability of component» as .,u a. simple ftpliotant »hi, ; ould 

facilitate both layout variations *fter completion of tie building ^ 
maintenance. 

»» po*for»anoe of the components has beea fully (kmonstrated 

in the laboratory and in the field for Western Eteree«** condition., 

the performance m an undevdeveleped country ^ld depend cm the actaa 

loeation and *oulA need to be evaluated «here necessary to study the 
particular effects likely to be encountered. 



Um oí PU*;tie, ir. Miiáinn i,i .Ijdi.;, 

o.p, ^T. • 

The inere\aing invt-straft     , houñc VuilAing    ctiviiics to wet ih»   growing 

housing needs in Indi-, ha«: corn n^naimìy àram^d tie development   aid expansion 

of the building materials ir.-Hi-try.     -m   rr.ort.tgí   af tradition*! building material? 

and their sue •«iw- high cop.t of production hve necessitated the development, 

and introduction of ru.w building rn't- ri -.Is iicludiit£ plastico,  which may be 

geonemie in uac wd ..lso nffcr certain %dv ntagt 3 in tûtir service performance. 

fbc pfc-tro--,:>cmic-'»1 ba«*tl plastico i,ulustry lu* -.lr*-idy been established in 

India,    fli<   present production of iOO(000 tons of plastica raw matcriU.« is 

expected to incitas* to 260,150 top» by l>73-74 ^ 5¿¿, TOO tona by 1979-30. 

G©»s»nuontly m portion of the rw »aterii'is .»uld get convtrted into products 

of interest to tin. building industry.    Alrcvc      rvngc- of plastic building 

producto hwf bcon introduced   .ni tïu sc hwc been under perfomr.net ov .luatio» 

ovtr tV Lait five ye%r.-«.    Since plistir>- an. relatively new building rant erial s, 

difficulties have b«un experienced i<\ their introduction In the building industry. 

ïb overcome th* difficulties and err it o proper «arénese --id Appreciation for 

aávantigus «uid limititiona of th' us«   of pi  rtioa in building,  the Kation?! 

Buildings Organisation,  which is •-. nation-.1  .' -ordinniing agency for tht 

building tndttstrv in Indi*,   h*s tr-'-cn tho following steps*. 

1) establishing suitable oaaraunic/itione wtdia between plastic« 
building products manufacturera and tat ir user«, through i^su*. 
of technical not' s/publ i entions; 

?) organising training cours« a/get-together s in th«- proper 
•election and utilisât ion of plcstic-s in building; 

3) formulating suitable £,tand'*rd specifications ,*nd oodis of 
practice incorporating plastics a» building nrttri&ls-,     ;d 

4) uadortaitinf etperiraental imrtallaUcn of pi ist ics buildi .\«j 
products with it view te  assess their ?< rvio<   pr-n own<wic*?. 

flu- us* of plastic» piping système for cold *a« r service» hna raadt a bojlftlftiaf 

in India.    Sanitary fittings -uid building hr.rdwart ir. plasties are gaining 

tmmmhU.  aecefjtanoe in India, 

tfith thè availability of larger qunntitits of plasties tm »aterisis, 

effort« are be lag «s«d*? to develop and introduce new building products based 

on th« tipc-rionoc gained in th« átvi lop«d countries,   and »«er rr-«|uireneittfj of 

th« Indian building industry. 
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Some Problems Associated with the 

Development of Buildinfi Intiuntru 

C.G.R.  H«.llam 

The demand for increased output of buildings coupUd with higher 

unviroiwentca standards is encouraging the building industry to use new 

méthode of construction and management.    Performance statements coupled 

with ooet control are tools currently being employed.    It is difficult to 

accurately specify the physical performance required of a building com- 

ponent,  but it is almost impossible to be sure of the psychological and 

cultural retirements whieh various regions of the world will require 

as m move fron the tradition»! building methods to new building materials 
and forms. 

Bie main «Tuestions raised during the diseussions were: 

1) the problem of manufacturing need against site r^sesibly need, 

2) how a building designed for one scoiai purpose - such as a 

holiday house - may be rejected if used in -mother context - such 
as urban living. 

It was felt tàat a prime need is for information to be prepared 

a way that direotion can be given to future programmes of work - 

a) information upon physical needs of a country or sene 

b) information upon cultural needs of a «one 

A small multi-disoiplinary group of, say, architect, pi astice 

technologist and local representative oould well l* n way of doing this. 

in 
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Byfiaine Functional Ik-quircm nt w on MMH* *^T*3lft 

T. Cronberg 

The .nnin goil of houaing U to :Jati,Cy  tlu   rtnulrcmcnti of the user. 

With us«-* s OP hum m requirements, the rcouirotiont» on the built environment 

arc meant,  which w  di rived fror, the  mtHi iu.cds.    The« human roepirementi 

aro tr»nsf*rrcd to functional (when «qualitative) or pcrfcrwwict («he« 

qtt»tit?ktivc)  rtquircment» on houeinc hardware. 

H» chRpactcrlBtics of both human rt^iremcatt «via the ©orre•pending 

functional r«Mpiiro»fcnt« on Knrdwrrc- irci 

- tfcty M« orionted tewurd» tfc# w*t «f   he building naA the «•»*. 

* tipsy «j* intopvaAMit of the tteháieal »oi»rtie«t «né amterUU 

Ite »tttdy thâ human r*<niir*»cntB we must collect iníirwr.tion on the 

uwrU habit«.   At inform-rtion on hw**n needs i« hardly empirically aoocMlbU 

today, it ia «ugfMtod that information is ooUaoted on user eharaetorUtioa 

(«neh M hi« «octal and cultural hftoxground, afe etc.) and u#er aetiviti*«, 

for which tè* honac ia to provide a fmn*w©rk. 

fhe hwui raqairefteats &r* diacuartd and r*l»t*d t© enrviwiPtntal 

•¿tributo« - ollaate, «patiO. nnd structural eharaetoriatle«,  af^wawt« «** 

ih« ti^Mftr to requirements an building U«rd*iïe - tlMHMi 

and Material« - i« considered regwdingt 

- which pnrts cf the hardware   ffeot tho «atitfaotioii of th» 

- the ra-forauifttion of the ua*r rc<mir«»t»t» to *or* te«lftt*al *»••*• 

Ifhcn quantifying th« rt^tiirwsoftt« ** Jwiiwa*» tnfwwati«» «A tat gen«*. 

oonditioM is necessary. 

ft» implication« fer pl^atlo« •* building materials will be two-foidi 

- the foMttlation of reqttlrt«tnts in fuuet loiuû tifM will help 
the introduotiou of new material s ; 

- whoa designing «oiution« using new w\terigía, m have to tatow 
whloh r*quirc«cnt« arc iaport nt for th« *m of objaot -und which 
requirements art! related to the use of specific material. 
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Low Cost Bouain,* in Developing Count rit-« 

3. BergluncL 

Par *n untmdiiional approach towards low-coot housing in developing 

oowtrice,  human requirementa must be thoroughly studied for c.nch wa 

( traditions,  climate **«.)•    fl.c user» a nccda could then be met uaing 

plaatiea for different ftppHo&tions in a horn*.    îhe idea i8 based on the- 

faet that »orvtoeB .»re wasted by »eat people and these muet be incorporated 
in the structure. 

After tho deeifi of » mnaterpl in, one oould start preliminary ground 

nei* and than lay down a SBtVICE IET that would contain pipea for fresh 

*mt«r m& acwa#t, electrical wirea ote.    A SERVICE FRÜHE for equipment 

like w*tor taf«, toilet bowl and tlectrieai outlcte would be- attached to 

the aervio« net.    îho atrueture oould be erected independently. 
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Report en the Une of Plastic Materials in the 

Hass Production of LowPriced Houses for 1^1 opir^ Countries 

K A. Itone 

Based on + he informât io- obtained from more than sixty devel- 

oping countries,  and incorporati^ the a.Ul and imow-how in the 

plastic fabricate area, as wall as the knowledge of the long-Ma» 

behaviour of plastics material, the following may be suwnarisedî 

1. The reaction of the oountrlo including fcvaimemtapncie« 
M well as private companies, tew*» the u« o   plagie 
materials in the construction of houses my be described a» 
definite^ positive as long a« the building» under con- 
sideration»  i.e.  shape and appearance» look like eenven- 
tional hones. 

2. The system finally selected among a great number of already 
*'    «isUng ones, ana referred to a« the «**•*«•*•» 

widely accepted and, therefore,  used ae a basic concept to 
•tart with. 

3 Parallel to the initial design work, an advanced aenufac- 
turing senes* has beer, developed in order to enable the 
production of the walls, roofs and partitions in a most 
economical way     This syatem allows fo** the continuous, 
fully automatic production of ell the major sections 
required. 

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

5.   To Bet up plant for mass production (approximately 100 
houses/day), approximately twelve to fourteen months are 
required, and according to the statement of competent 
equipacnt manufacturéis, after that, one production line par 
month could be made available. 
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riftaUcB Building Sman 

Q   8t rouse 

A box-ljj e building ayat.ru mina plastics Mttriali has bo« 

dsni^nad.    Call«« »Foljbos.*,  it *$s»«nti3ll,y conoists of six equal 

•lernen*8 of ?..40/¿ 4Q/0, 70 metro», moulded iu ^lass-fibre rein- 

forced pollster resin,    fh« elonumto ar® asasstbloá toother by 

mum me&rm» structural gasket, to fera » be**lik« structure 

flu* elaments aro all of o«« sise imá are Moulded mmg otw taouiá« 

ffc« clemente eottltt bo &ss«aM«â ini© a bo* «asil^ by two perece, 

Süd convert <xi tato a room or two or * «¡neu by utta.-formní; 

The box» «ton aseemblud, has .1 volume oí 23 «3 in conti-aat to 

til« transporttag voius* of about 4 •* (ail th* eleaents being, of 

tao aamo aia« and dostgn could be pac. ed into a erato) 

tto ooastruetio* of the siéent i« so designed a« to have a 

tfkU-tfeacuiteaa of 40 MR, with ¿ 0 s» of glass-fibre rotafereed 

poljrestor roa in ski» m «itbor «Id«, and saneafaefced with pelyure» 

ttttte fea« M a oar«,   fa« structure is basically a oubo of 

dedeoeàedrt» divided lato ais «tuai eleasjits    % using a 

separata amtorttaç structure, tto ua.) of »rollos« is also 

suggested far aulti-st oried epartaents 
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The G.A.L    System 

H.H. Olrik 

The system is developed directly from an adaptable  light   «ig^ 

building system,  used in Denrmr'c for publir facilities ('kindergarten, 

nurseries, health stations).    That system is based upon sandwich elements, 

120 cm. wide and one storey high, made of ohipbcard on   -ood fr*nes, 

the oavity filled with plasties foam-   ma with a skin of coloured polyester 

resin outside.    Windows of any form can be cut out of the elements. 

The roof is a simple element of chipboard, few and plywood covered^ 

«rita roof felt. 

To suit the conditions in developing countries the existing »ystem 

it changed radioally.    The sandwich elements for both walls and roof 

are naie of glass-fibre reinforced polyester and self-extinguishing 

type foam.   ïbundation and floor aro modo looolly of concrete. 

The elements con be mode looally in a simple hand-lay up/or mow 

mechanically in % fast process (one hour per houoo).    The investment 

will be very small compared with that whloh is usually encountered 

with the production of building elements. 

The elements are very light, three 40 m2 houses can fit inte a 

twenty foot container, forming a total load of four tons. 

The number of standard building elements are very few, to róenos 

costs. The manufacturing process can start with hand workmanship and 

later be very much more mechanised. 

It should be possible to erect the building on a 'self-help* basis, 

or with unskilled labour.    Adaptability is rehired to suit any given 

house type and climatic conditions,  including the initial construction 

and any future extensions.   Production must be multi-purpose:   both 

for high and low rise buildings and for separate functions, such a« 

for schools, hospitals and administration buildings. 
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A Survey oi Plastioo Materials and 

lejr Effective Utilisation   io frills• M,*....4.,J 

4. G. 'iinfield 

The original 1969 study -aid its upù,>ted 19? 1   -*Wc-n<J«n ìB m 

hiotoHml statement of the state of the :\r> of plisUcs in building 

ia raoet major countries of the world Prora +he 19 OB to tie prêtent 
time. 

The p.-.pei* presented work accomplished -nrf i>eing currently 

peejoarelied in a selection of major Äeric-m universities.    Tt •vl'jo 

outlined five pro ecia in ^ieh %hm author •»•.« poraoir.lly involved, 
including? 

Äieifency bull-ling programmo for area« ¿ov-tatitod ty natural 
•»ergenciee, i.e., flood, tornados, earthqtt&eg etc. 

ft» WIS-itÄ* Stetem of low eoot houeing for developing oouatriee. 
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Pluatie Worn» for fewla! 

W.Î, Hty#r 

«re**fotmldohyde ehewiealp for few» generation art now •»•»«• 
fPictured ta the USA, Wo»t 0«rm%ny md Caa»d«,   UroA-f©m»*idehydc 

ohmleal« fem i« an ««©«lient thtwwl and *e<mrtlo&l iwwtl*tion 
ra*t«riiU.    Wm tmm i« » «odifi^d *r«f*-ferfflÄld»hyÄ# »»in.      I* i« 
(«ft«rated fro* two m%»t «olutioiis: on© le the ar«A-fO!»f**Ì4«hyi« it»i»* 

«g th» ©tfcor i« =t fonali* ¿cent.   Ö» veiw» of libiti tl«ld» ever 
tUlrV volwe« of fe<w.    Ih* wain is cold-aetting and form« a iow- 
««Mit/, *on-eo»b«atibl«, non-toxic re«illent pla»tic fea«.    îh« 

n*t«ri*l ha« th« ability to flow into odd-«h*$ed •***«•.   Sottin* 
*«*•• «lwo« t«n to elxty oeoottdo itfter it leive« th« applicator gun. 
HW «tr*ctur* *f th« foo» is A aicrooeopic si««d «»11 *iflos*rttion 
i*t«r*o«r««d with «leroMopie esiliarle« which or« irr*«uUr «aft 
ditouaunuou«.    Hi« stftitdard deiwity of the torn ¿o 0.6 lb/oil. foot. 

It h«M 600« elote« *nd 40^ 09«« eell». 

fbe^orntttf* or ht*tidity vtrUUona will not GAUM th* few to 
fftumgt v«l«M or «sert pre««ttr*.   The fo» do«« not offer *uiy «tmo- 
tural collent i on in th« building industry.    Henee, it needs «prvlnf 
directly on the •ubatr.-.tf-, to provide thermal  aid sound inoulfttitm 

eat**t*ri«tie*. 

Th« paper dieous»«» «o»« of th« poooibilitie« of using this 

fea» I« th« buildiof indwetry. 
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BUalar of tfoyimx* frutea 

Th* partieipanto of the «octin* utrc provided an opportunity to 

viiit the site In Vienna when «Polybox*  %gtt« had bctn < reeted.    «Rie 

%«t<A hm been designed by Hr, 0.   Straus«, a practising architect in 

Anatri«,   ìli* %»u» utilise» glae«~fibr© reinsure«* polyester r«sin 

(W) má pQlymvilum tmm is %ha plastios matailal».    It conaint« of 

•4* ele.onts of »ma siso (2.4û/a.4û/O.TO r*«*;«) and Aetipi»   «*/ «pM, 
«•« tf one «ouïe far Ö» mouldings. 

the System 1« novsi in design • it provitos <%*y swnipuUUon in 

it« creation,  exUaaion m¿ provisions of ootraon facilities.    Neoprene 

•tatetttff«! faftfcçt i« us<d te join the «lcxritta.    the System is tasioally 

a «use of dodecahedron having ft v^luw of ?3 «** %nd t!te individual 

elwoBta oouU oonvoniontty be »*efce4 into a oratt for transportation. 






