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LHE PAST, PRESENT, AND FUTURE QF PLASTICS IN BUILDING APPLICATJONS

by O P Ratra *

ANTRODUCTION

The universal call for provision of larga number of
buildings of all types i,s for houses, hospitals, schools,
fsctories, and others of commercial and public utilities, at
compsaratively faster rate and lower cost nacessitated systematis
research and development of new building materials and construc-
tion techniques, Hass-houiing, prefabrication, and indus-
trialised building =systems are the familiar terms coined to
attend to this universal ®3ll, According to one UN estimate,
between 1,100 million and 1,400 million new dwellings must be
constructsd in the world before the cnd of &his century,
Assuming a medium estimate of 1, 250 m1lllon, an average annual
output of more than 40 million new dwell1ngs are required,
almost 10 million in the more developed areas. In the light
of this massive requiremcnt and with the current concepts of
design and construction towards perqumance orientation, the
nead to-orgenise studies in the manufacture and judicious
use of building materials through locally available resources
has been emphasized at several international meetings,

The introduction of new materials and assessing their tech~
gical suitability for building applications to meet the local
requiremcnts has attained zven greater significance both in
.dcvulapud and developing countries. The traditional materials
and techniques invariebly fall short of their performance
under conditiona of use, Advances in materials technology
rangs from modestto exotic. Some are already in use others
Sppear to be promising for the near future, still others are
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in development for introduction in the distant fuvure,
Among these are plastics ~ the synthetic organic materials,
During the past thirty five years plastics have invaded practi=-
cally cver& field of human activity, And today plastics are
next only to metals in the ggr-capita consumption of materials,
The growth of world plastics industry hns boen enormous, from
little over 3 million tonnes in 1955 to over 40 million tonnes
in 1975. The estimates for 1980 are to attain a production

level of 90 million tonnes,

[HE THEME OF THE SEMINAR 1

The theme of today's Seminar is To Build With Plastice @
- for upgrading the utilities and services in
the building industry,
)

- far paoviding economically and socially
acceptabla 'shelter' for the slum dwellers,

- for providing 'Emergency Housing'! in times of
natural disasters, and

- for meeting the demand for provision of basic
housing kceping in view the local user require-
ments in developing countries,

To some, the theme of the Seminar may sound appropriatae,
to others it may not o Obviously we associate plastics
in our deily life with buckets, baskets, kitchesnware and

scores of other consumer items,

Lately the petroleum producing developing countries are
in the process of industrialization and divsrsification and
plastics is one such field being exploited, The need to
integrate plastics industry with the production of building
materials and components to meet tha requirements of local
building industry has been realized in view of the potentialitiss

.I.Ols



. P
/

plastices offér for a varicty of building applications, There

have been suveral technological developmunt gaps in this

fisld among developing countries ond adopti n of plastics meterials
-technology suiting the local country requiremcnts is one guch
prime fector. It was in this context that today's Seminar

was conceived at the Expert Group Meeting on the use of

plastics in building industry convened by UNIDO, during 1971,

and again recommended in the UNIDO Report as " Prospects

for increasing utilization of plastics in the building industry

in developing countries "(1974), prepared by the author.

During its deliberations in the course of next five
days it is expected that the experts gathered here from
developsd and developing would arrive at a consencus and
formulete objective recommendations for the development and
introduction of need«based building ap-lications in plastics
keeping in view the local service requirements of building
industry, Our focus is ! devsloping countries ' and our aim is to
attempt to provide an opportunity to enginsers, architects,
builders and rescarch scientists from these countriea, for
free and frank discussions, with a view to evaluating the
past, analysing the present and recommending the future in

the ficld of plastics building applications,

LHE STRUGGLING PAST

Building is the oldest technology, and the building
industry is craft-based., Its methods of operation, characteristics
end price of traditional materials have in large measure
dictated structural and architectural forms, Traditional
materials arc time-tested, thus more relieble in use, Building
materials, as is well-known, constitute an important factor

influsncing the total building costs, which in turn are rising
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ropidly es against the consumer price indicss, wages tend to
rise more rapidly than the costs of building materials., In
other words, housing is becoming more costly in relatien to

other goods and services,

In the search for new and economicel building materials,
-mejor research and developmentsl efforts in advanced countries
have been directed to plastics, By 2000, it appcars, that
Synthetic products (Thermoplastics, lacquer raw materials,
adhesives, synthetic fibres etc,) will account for about 78%
of world consumption of structural materials while metals will

represent only 19%,

Going through the history of development of the use
of plastics in the building industry since early fifties, e
one comes across interesting facts. One of these has been
the excitement on the part of the plastics industry to coin
terminology such as 'Building with Plastics! end Plastics
as Building Matericis, In the observations of engineers,
architects, builders and building code officials, such a
terminology had unfortunetely not bcen kind enough to
project the truths about performance of plestics under
conditions of use, The reverse hns also bcen true on
the other hand, when the wusers in the building industry
had at times not given thought to understanding the technical
aspects of matericl properties of plastics and have invariably
demanded of plastics, substitute physical and mechanical
characteristics offered by conventional materials, Much
more unfortunate and uncompromiaing facts relate to the
sfforts of the plastics industries and experts in industrially
advanced countries by offering 100% plastics houses far

eolving housing problem in developind countries, To date, mers
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than 250 plastics building systcms have baen designud in major
plaiticn producing countries, none if any has becn found to

be economical as desired, either for the deviloped or developing
countries, end these systems have remained os development

efforts, or at times solutions to 'Emergency Housing!,

Plastics as new materials have edventages and limitations
in terms of their applications as building materials, 1In the

early days of development of these applicztions, there had

been charges and counter charges by the building industry th=t thes

plastics industry had
been working in {solation of the user requirements, deasigning

components without any consideration to the fact that the naterial
properties of plastics were much differcnt from those of
traditicnal materials, Inm the process of increasing tonnage
both in production and sale, the plastics industry Had at

times over-advocated certain building applications, over-
looking the local building industry raqyirements,and accusing
the letter of conservetism, This had been the philosophy

both in developed and developing countries, In devcloping
countries, onc had been impressed only by the successes schieved
in advanced countries, overlooking the rescrvations, failures,
and obviocus resistance to the adoption of plastics in building.,
This attitude had led to misapplicotion and outright rejection
of the philosophy of plastics in the building industry,

In this connection the following rema®ks of 2 Senior
Architect of Grester London Council a'dressed to the plastics

industry will be of interest :

" It is our opinion that as vast and complex
industry, you have not always done your ‘home
work!, it is necessary for the industry to go

to the grass roots, to do original research to
ensure that plostics perform in their own right
and not as a copy of the traditional materials

" they -are’ replacing, Ffrequently plastics are

better and cheaper than the existing traditional
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products, and also requirc less maintaenance,
Produce new designs which suit thc material '
end the purpose,"

"Try and introduce some degrue of co-ordination
between the manufacturer, and not to have

to write British Standards to suit what is

en the market, Consult users bcfore spende ’
ing quite vast sums of money in tucling up

for a product which may not be suitable for

the market, And finally regard plastics in
association with other matcrials that go

into a2 building, Manufacturers in so many
industries design their products in isolation
with the best intentions only to find that

they are incompatible with the other meterials
which form part of completed structurc,"

The bulk of traditional materials are produced with a
minimum of conversion effort, The production of sophisticated
meterials like plastics had necessitated the importation of
manufacture and a,plications technology for developing countries
Plastics materials were successfully evaluated as azlternatives to
metals and timber in several building applications, but this

required the establishment of indigenous plastics industry,

In industrially advanced countries, over 85% of total
plastiecs production for fhe building industry is reported to
represent use in floor, snd wall coverings, foam, laminated
sheets, building comgonents, film and shoet, pipes and profiles
and between 100 - 150 Kg, of differcnt plastics matcrials go
in for an average house built today, In fact a chemical company
in the UK has estimated to have achieved a figure of about 760 Kg,
of plastics for a typical three-bedroom housc, The approach
all along has been to enhancs the atandard of living in such
houses by providing new designe and better performance of

building components based on plastics,
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Discussing the uses of plostics in architecture,

Mills hns made the foliowing observotionst '

"The carly protagonists of plastics in
building rendered the plastics industry,

® considerable dis-scrvice with their
phantasy plug-in, clip-on or throw-away
buildings and cities, miraculowsly exompt
from the restricting influences of building
legislation, It is unlikely thot we shall
ever be able to afford to treat buildings
like mass produccd motor cirs, as short
life, consumer goods which can be traded =
in every two or threc ycars for the latest
model, Firstly, short buildings are
notoriously expensive - experience in the
axhibition world has proved this point with
unfailing ‘reqularity and secondly, the
owners or occupants of buildings tend to i
rogard them as permancnt, The plastics i
industry is still young, and must find its
proper place in relation to thc world of
architecture and building, It is unlikely
to be through integration where th2 now
mone-made materials play an ever increaeing
role in the technologicel developmcnt of
the building industry, The architcct is
continually bombarded with technical
literaturc and has to bc concern himself
with all types of building materinls, old
or new, In the fisld of plastics we nced
simpler information with lcss reliance on
complicated chemical formulsa, and more
informetion on such things as the
compatibility of ons plastic to another or
to othor materials, and psrformance of ths
product in specific conditions over a
rsesonable period of time,"

All-plastic buildings are curiously scarce in America
despite thuir presence in Europe, and their popularity at
World Feirs in New York, Seattle and Montreal, Yet nobecdy knows

more whether plastic buildings could bc sold in America, if only
they werc built, But one thing is certain., Builders ore likely
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to leave ;uch speculation to students of orchitecture and
sociology for as long as they can get by with stareotypical
buildings. Nor are they apt to be tempted by the dubious
carrot of lower building costs either., True, plastic houses *
will be fcctory-built at reduced labour costs and they would
use materials in the most efficient manner, But plastic is
not yet a bargain material in the construction industry and it

is likely to stay on the shelf until it is,

In Europe, great efforts were directed by the
plastics industry towards dnfiltrating tradioncl building
construction with plastics materisls, while experimental
structurcs got less finencial support than ever, The proto-
types of early sixties had not found 2 market and o the
heavily promoted Futurz Houses, only three were up in the

Federal Republic of Germany,.

fractically all the major chemical companies pro-
ducing plastics materials in the world cngaged themselves in
development and ecvaluation of building apnlications in plastics,
Plastics Development Houses were designed and put up and these
helpsd to project the concept of patentialities plastics
providud to the building industry. Technical literature
and data - invatisbly commercially oricnted were mzde
available by the plastics producing companies to architects ,
engincers, and builders, The attempt was to bridge the
communications gap betwecen the manufacturers and the users.
But this was one sided, The requirements of the building
industry were rigid, So Building Research and Development 0
institutions as alsoc polymer research laboratories got active
%o undertake apnlications development and performance evaluation
rescorch, Notable examples in this direction have been the

contributions of Building Research Staotion, Fire Research

..".9
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Station, RAPRA in UK} Division of Building Research of CSIRO
in Austr:lia, Division of Building Research of National
Research Council of Canada, National Building Research Instt.
of South Africo, CSTB of france, CSTC of Belgium, Trnde and
professional bodies/institutions and indepcndent promotional
development Committecs/Groups, were equoally active, These
included Institute fur Bauen mit Kunststnffé& , Dormst.dt.,
Intercontinental Caub for Plastics use in Building and
Building Enginoering, The British Plastics Federc*ion, the
Society of Plastics Industry (USA), the Plastics Pipe Institute
(USA) Department of Architecture and Building MIT, University
of Surrey Deptt., of Civil Engincering, Guildford., The

major plastics producing companies engaged the services of
professional architects and civil cngincers to help them
identify the field of building annlications. Internztional
mcetings ond Seminars on the Subject were frequently

convened for exchange of experience in the field, For the
plastics industry the struggle was for existence and to
exploit & major field of application, whereas for the engineers,
architects, builders and research scientists it was an
opportunity to probe into science and technology of a new
group of materials, Voluminous literature has been documented

in thies field. And this has been a continuous process,

The USA, the world major producer of plastics
continues to be faced with problems of consumption of plastics
in building and constructionePlestics comprise about 5% of the
building materials used in the USA but it has to reach 10%
mark by 1980, And to achieve this target,

(a)building codes have tb be standordized,

(b)resistance to the use of plastics by the building
trade overcome,

(c)realistic flammability standards developed and
adopted,and 10
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(d) flamc retardent low-smoke materiels developed,
There appears to be an absence of proper communications channcls
between plasties building materials cupnliers and those involved
in decision making in the building industry, architects,
engineers, designers, contractors and municipal planncrs, It
is acknowledged that by and lergc these *two industries are not
on the same wave length, the gap remains, and its bridging
remains, the prime challenge of the decade, While the industry
is searching for ways of reaching the builder, it is moving
ahead steadily in improving its products and raising its own

standards,

The struggle of the plastics industry for existencc
and co-existence with the traditionaol building materials
industry has been rewarding., That today plaostics heve been
identified as useful materials for upgrading the utilities
and scrvices in the building industry., The whole range of
plastics materials have been studied and their building
applications developed, experimented and are being porfected,
These are listed out in Appendix I. The building clements wherein
plastics have succes=zfully been tried and are in useé nclude,
the gub-strycture (damp-proof course ctc.) grimapy glemgntg
(infil panels, partitions, floors ctc.) secondapy eclements

(window frames and stays, roof lights, door pancls and
furniture); finishes (internal wall decoration, wall cladding,
floor coverings, skirtings, stair nosings}; ggrvices (water
supplies, soil and drainage systems, cisterns, taps, overflows
etc,) ; instollationg (electrical conduct, wiring, switches,
plugs, lighting fixtures); fixtureg (curtein rails, working
surfaces, sinks, toilet seats, etc.) building and site (fence

rails, wire fencing etc,)



THE DEVELOPMENTAL PRESENT

The building applications in plastics grnadually got
themselves identified in the building industry., Comparative
consumption potential of plastics in building was apprecioted
Ly the building industry., Today over 25% of world production of
plastics goes into various building apnlications, As an
example the Graph illustrates the distribution of plastics in
building applicetions, and Table demonstrates the consumption
figures for 1974 and 1975 in the USA, Plastics have made
notable contributions when employed a2s auxiliaries to other
traditional materials, This way plastics have helped improve
performance of traditional materinls like wood, concrete, and
steel, As auxiliaries plastics have becn found uscful in
surface coatings, adhesives, and s:nlonts, additives and

impregmants,

The faults of meterials known and utilized for
hundreds of years are often overlooked and those of new materials
are over-emphasized, Wood, concrete, ond steel are uscful
materials, yct who has not scen 2 rotton board, cracked
concrete, and badly corroded stecl, This lack of perfection
never means that no steel, wond, or concrcte should be used,
Conversely thesc facts brought out the necessity of intensifying
combined efforts of the material manufacturers, the users and
research workers to find practical solutions to this problem

and plastics play an important role therein,

Wpod The oldest example of conventional material i,e,
wood has undergone developments that enhance its natural properties
heib to overcome its limitations, and extend its usefulness,

The use of urea and phenol-formaldehyde resins as adhesives in
the manufacture of plyvwood and chipboard is universally accepted ,

Fabrication on highly sophisticated laminates using diffcrent

.....12




grade of timber with resorcinol formaldehyde adhesives is a
uscful development, Roof structurcs, girders in ocean-going
yachts aond structural members arc now fabricated in timber

providing dimensions, strungth, propcrties ond designs,

Useful work has becn carried out in the m-nufacture of
wood-plastic composites by high-cnergy radintion induced polymerji-
sation, The earlicst work in this direction was rcported
from the USSR =nd this technology is now available in the USA
Japan, Finland, Indin and several other countrics, It has now
been well established that medium soft wood, could be impregnated
with commercicl monomers such as methyl-methacrylate, styrene,
and vinyl acetate, and polymerised by gamma-radiation in situ,
Such a process imparts many of the useful propcerties in wood ,
G.g. dimensional stability, integral finish, ond resistance to
wear and damoge is increased., Possible applications for such
composites, if found economical would be for docr, ond window
frames thus finding an outlet for cheap timber which has beun
until recently neglected by the building and construction

industry,

Polymeric materials heve brought about marked changes and
improvemunts in protective and decorative surfoce coatings, paints
varnishes, and lacquers, These arec now based on alkyds,
epoxy, polyester, silicone: -nd urethanec resins, Such finishes
on wood retard the swelling and shrinkage caused by changes in
moisture content that accompany fluctuations in the relative

humidity of the surrounding air,

Lamination of vinyl film on plywood, particle board
and hardboard, is yet another way of providing decorative and
protective finish, Furniture, sterco, and kitchen cabinet makers
are prospoctive customers for vinyl clad wood-based panecls,

.....’3
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Stgel The hijh corrosivity of steel, has necessitated
a much griecter attention to be provided for protcection by surface '
coatings, than is required for wood, ar bricks or concrute,
Corrosion protuction has been an oxclusive domain of paints, cnd
lately it has boen achieved wiiih @ grect varicty of plastics and
application techniques, and at the saomc time fulfil o decorative

purpose in a number of end uscs of steel.

Polyethyline can be extrudcd on to steel pipes, or is
applied as a powder and subscequently sintered to an impermenble
coating, Powder cootings bascd on epoxy resins give the highest
corrosion protcction together with high-resistance to mechonical

damage,

PVC can be apnlied as 'Plastisol' coating, or film
laminatisn on to steel shects, in different colours and given on
embossed finish, Such PVC coated steel sheets can be fabri-

cated into corrugated roofing sheets and cladding pancls,

The performaﬁce of concrete can be improved with plastics
in the following two ways:

(a)On the surface of an cluoment or construction, with |
decorative and protective surface coatings, adhesives
senlants, road pavings, foams, or moulds and shuttcrings,

(b)In the mess, by incorporation of polymers zcded in

tné forum of an emulsion, or as monomers which can
polymerise in situ while concrete is setting, or in
' fibrous form, :

Surface coatings on concrete fpr decorative or protec-
tive burposes are well zstablished, and, over the years have proven
to give outstanding performa;ce as coatings on concrete, Although
fair faced concrete can be made reasonably good, it is too often
secn to deteriorate after 5 to 10 ycorst by dirt collection or

rust staining,
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The use of protective coating's is graduclly penctra-
ting in the concrete factory itself, Concrete scwer pipes can
be ordercd with a faoctory-lining of resinous moterials like
heavy duty cpoxy compounds, epoxy/coalt.r or polycster formu-

lations,

Epoxy adhesives are yet another uscful development
which has become well accepted thgughout the concrete
industry, As the strcngth of the bond is as strong as the
concrete itself, design stresses can be the samc ns in the case
of monolithic concrete, The method of repairing conerete
cracks by epoxy resin injection has been successfully applied
to numerous structurcs of vorious types, The repai.r process not
only eliminates the unsightly appcarancc but dso restorcs

integrity of the damaged concrete,

Caulking compounds and sealants based on clastic poly=
sulphides, silicones, urethanes, cpoxics ond butyl rubbers are
used on a large stale to solve thc problem of joints between
cladding panels on walls and many other elements. They can be
applied by gun, cs pliable strips or pre-formed profiles
(gaskets), Then high elasticity unablus these sealants to follow
thermal movemcnts of the concrete elements, They have no struc-
turcl functions like the adhesives have, but serve gcnerally
to keep thc weather out, and plastics scalants are gencrally

replacing bituminous sealcrs, ‘

Plastics ,;fo::ms can be combincd with concrete for a
number of cend uses, Concrete when poured onto slubs of either,
polystyrenc or polyurethane foams, adhercs satisfoctorily aftsr
setting, This is one way of fabricating sandwiches, either in
situ on the building site or in pru-cast concrcte works, Another

method is to pour the ingredients for polyurofhane foom on or
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between hardecned concrete foces and let the flam insulation
leyers form in situ, The fooms in such sandwiches provide

insulation cgainst impact sound transmission in floating floore

or heat insulation in a number of applications,

Glass-fibre reinforced plastics (GRP) based on
polyester or epoxy rcsins are finding a wide usec for re-usable
moulds, The high cos: of GRP moulds is off-sct by savings
resulting from their high durability and thc great ‘dimensional
prccision and foir finish of the moulded concrctce clements, The
moulds can also be clectricelly hcated through built-in wiring
to speed up the setting of the concrete so as to reduce the

cycle time between pouring and dcmoulding,

Polypropylene moulds can bc used on site as shutturing

in the construction of coffered floors,

Expanded polystyrene is uscd as lost shuttering
while the foam is left behind to improve the thermal insulation
properties of a wall, Adhesion of concrecte to boards of
polystyrcne foam is comparablc to the cohesive strength of
the foam itself which is an advantage where an insulation layer

i8 required,

Thermosetting Concrote This is » designation given to

a8 masteriel consisting of fillers and binding agents,

The conventional portland cement is replaced by polyester resin
in this type of concrete, The material has becn developed by a
German firm under thc name ' Duraplast ! concrete, and in UK,
the trade names given to the product are 'Estercrete!, and !
Agresin'., The fillers tried and found suitable include quartz
sand, gravel, silica, dust, stonc dust, calcined fiat, and pul-
verised fucld ash (flyash), Suggested applications for thermoe

setting concrete are, precast drainage channels, . °

0..0.16



-16-
cladding ond foscia pzanels, which it is claimed, can be one third
as light or four times stronger ord more resistant to chemicel
attack and weatﬁcring, low=water cbsorption, low=shrinkage and
quick hardening, than conventional concrcte, UOther applications
include for window frames, window sills, gullies for cffulent
water, drainagc troughs, paving blocks, road posts, and -fence A
posts, A machine to cast thermosetting concrete has becen devc-
loped by a Germon firm, the machine has continuous output (bet-

ween 10 and 400 Kg/tm ) and quick mixing (0.7 w),

Polypropylene chopned fibres (fibrillated fibres)
of staple lcengths ranging from 10-100 m ore added in proportions
of 0.2 to 0,4% by weight of total concrete., They can be
mixed with concrete or mortar in all types of conventional mixing
equipmcnt and the 'Caricrcte! products made compare fovourably !
with normal unreinforced concrete and have thc following advantagess
(a)very much improved impact;
(b)the ability of the article to remain virtually in
one piece after being cracked;
(c)a residual strength after cracking;
(d)improved flexural strength,
Thinner but structurally adequatc concrete pancls have
been dcesigned using polypropylenc chopped fibres as reinforcement,
Such panels offer savings in construction costs, less concrete
per element, no prefabrication and positioning of the stcel
mesh in the unit also savings in trnnsportstion =2nd ercction

costs,

Extensive work is recported on sir-supported structures
using plastic cooted fobrics like nyleng coated with PVC, Also ’
instand parachute plastics houses for disaster arcas have olso
besn devulépad. The earliest cxnmples of air supported struc-
tures installed in Europe 15 years ago are still going strong,

on the other hond ways of using fabric roofing are becoming
0000017
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more sophisticoted, Between 50 and 100 projucts in a widcning
range of end uses were completed during 1974 in West sermany,

A typical o,Tm~thick membrane involves 400 to 500 gm/Sq Cm,

of PVC plastisol, Earlier air-supported structurcs were

limited to industrial warchousirg and winter tennis, but new
applications include roofing for service stations, playgrounds,
building entrances, swimming pools, sewage treatment plants, and

shopaing areas,

Glass fibre reinforced polycster resin is yet another
material which has been widely expolited by designers for putting
large structures both in Exhibitions ~nd Fairs, and in rcnova=

tion of old historical buildings,

Plastics piping systems for water supplies, drainage,
soil and waste systems, ecleuctricsl conduits, in materials like
PVC, PE, ABS, Polypropylene have made o very useful progress
in the development of plastics in building, and these have come

to stay as economical building applications,

Wall coverings, cloddings panelling and partitioning in
a variety of plestics materials and profils have bzen developed

and are in the building trnde'market.

Plastics have infact made a real impact as components
and services in building applications, and these include building
hardware, Sanitary fittings and fixtures, electrical fittings
and fixtures, floor and wall coverings etc, These are now

accepted products as against the conventional materials,

The developing countries have been following the trend
of developments of plestics building applicotions, The objective
evaluotion of these applications auiting the locel requirements
of the building iﬁdﬂstry has been the major factor of consi-

deration for ‘developing countries, Infact plastics industry

oxists practically in all developing countries, and where -

.....ﬁ




production of plustics raw matcrials is not cstablishud, the
local processing industry depcnds upon imports from countries '
liko USA, UK, Japn, West Gurmany eotc, Polycthylone, PvC, .
polystyrene,,polypropylzne, phenolics, urcas, polyestcrs
continuec to be the major plastics motericls converted into a
range of building products, The developing countrics are
generally faced with ' sconomics ' of the use of ncw materials
and their acceptance by the local building industry, performance
and innovations come next, The cmphasis all along for develop-
ing countries should be to develop and introduce nced-based
building applications in plastics, not overlooking the fact for
promoting low-cost or basic~housing for the growing population,
The development of socially and cconomically acceptable
'shiulter' for slum dwellers, using nlastics preferably in con-
tinuation with traditional moaterials is yot another importont

aspuct of study,

Plastics materials perform on thcir own merits, The
increcsingly sevcre demands imposed by our buildings dictate thu
performance concept of adoption of new building matericals

including those based on pl~stics,

In this connestion, the following observations of
Prof Ir. M, Gout of Delft Technicol University, while summo-
rizing thc ideas of 23 experts at the close of the Congress
on the use of plastics in the building industry (Rotterdam, .
April, 1970), would be of interest.

"The know-how of thc building world in she field

of plastics is very small, while on the other hand, . '
know=-how of the plastics world in the field of building

is not much large, The preporcdness of cach side to

cooperate with the other is present, but there is suspi-

cion on both sides based on failures, which are

characteristics of every new endeavour, This method

of looking at things is now fadzly gencrally accepted,
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and becomes especially intercsting for the

the use of plostics materials in building,

In the built-inn-fixturcs, plastics materials
have already taken a’'place from which they
canno: be removed, although it can be accepted
that before 1985, plastics materials will

not play any role of importance in the

bearing constructions,"

"In the past the mistake has often bean made
of thinking that the production methods for
automobiles can bec casily used for the
building of houses, This may possibly be
the case in the very distant futurc, But

in the next 30 years we shall certainly be
living only in the transitional stage in
which the rcal industrinlization of living
accommodations and of building in general
will make a very slow cntrance. Empecially
in building, Will the future use of plastics
materials be to an important cxtent in their
combination with other metericzls, and also
to improve qualitics of the traditional
materials,”

"Prof Albert G H Dictz has the following obscrvations

on the development of building materials tcchnologys

paration for innovative uses of materials

"Many building materials are strangers to

the architccts who use them, Education in
materials in the usual architeectural, enginecre
ing and censtruction curricula cannot be

said to be outstanding, particularly as pre-
]
possible today, Much such curricula do not
roquirs aven sidch clomentcory scicmee as chee
mistry, without which a real undcrtaking of
materials is impossible, The result too
often is a confused picture of materiols

and excessive reliance on manufacturers'
literaturs, which tends to reflect current
practice rather than innovative applications,
Furthermore, the building fraternity is noto-
riously absent from the develapment of the
very standards that largely govern its uses
of moterisls, "
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"Materinls cannot be considured -lon.
divorced. from their position ns -n integral
part of the building proccss, the usc of

the buildings, and their place in the commu-
nity., The success of a building is l~rgecly
dictated by the obility of its materials to
meet the building objectives,"

"Among the important factors that influ-
ence thec use and dcvelopment of materials
are, scarcity end shortage of mateoriczls

and skilled labour, adveonces and changes

in materials technology, industrialization
of the building process, the growing aware-
ness of the importance of life-cycle, costing
of buildings, the incrcasing importance of
energy, the growth of performance concept
in design and legal controls, and inter-
actions omong these influences,"

are expecte ; * long timc, so i

the case for a building componant, Durability and maintecin-
ability are important properties for a building material,

" Plostics is a science-based industry supnorted by research
and development incorporating scientific methods and ressarch
results throughout its structure, It has pioncered quality
control and testing of its products; The quality control

in building is traditionally execreiscd by the designer-
architect, cnginecr, usually in thc on-site, factory.
Plestics are basically 'delicate! materials when compared

with traditional building materials,

Today, there is a ehift to the consumer, Ways are
being found to express the requirements of the uscr of build-
ings and to incorporate them into spceifications for builde
ing components which define ths performance rcquired., Pere
formance specifications both of material and the design
of the component are a necessary part of a programme of
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chamnge to interchangeable huilding components,

Durability of materiols or componcnts is one of
the most difficult to measure even in the laboratorv.
Durability, and indcud most other requirements, of mr-nu-
factured products begins with the product: in use, But
who is the user of a building component ? Particul.r user
requirements dJecisions could influence usage of matcrials,
For instance, should a rigid PVC pipe support a ladder
placed against it or a bucket full of water hung agcinst
it ? Manufacturers of these pipcs could be scriously

ombarrassed, if the deccision was ! yes !,

For most users, durcbility is a matter of cbrasion,
wear and impact resistance, Where component has to be mani-
pulated, such as taps, catchcs, hinges, handles, crgonomic
considerations are also important, Maintenance of acsthetic

appearance must 2lso be considcred,

Appendix III illustrates the oxpected life of some

of the common building componunts

Lomposite makerioals teehnology The demand for

weather resistant, flame retardant and smoke suppressant
plastics materials for their use in building applications
has set forth useful developmcnt work in plastics compo~
site materials - using a voricty of fillers, industrial and
agricultural wastes, Some of the pramising improvements
are expected from the following? ‘

(a)Wood-floor PVC resin compoeits for extruding
door, and window frame ,profils,

(b)Calcium silicate fibres increase chemical
resistance of polypropylens,

(c)Treoted asbestos, silicas ond clays upgrade
performonce in many types of resin,
Al “..‘22
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(d)Mica, talc, glecss, heads, and glaoss spherces
do an upgrcoding job on dimonsional stobility.

(c)Alumina Trihydrate scorcs as @ flame rctar-
dant, filler and smoke supprcssant, and as
such as 60% loading in rcsin has been cchieved,

Many matericls used throughout the ages in building
construction have been thc types to minimize the failurcs

and there are %hose that fail, Product rcliability, low
maintcnance and comparative durability nre the major factors
building industry looks for while considering thc use of new
materials including plastics, The increasingly sevcre
demands imposed by our buildings often cannot be met by simple »
single-component matcrinls and call for the combined beha=-
viour of several mctericls, new and traditioncl in composite

form to provide properties not attcinable by the individual

constitudnt material, In other words, composite materials

are. among the most promising of all the recent development
and the contributions of plastics therein have scope fTor study
and experimcntation, Such developments incidentally prompted
by the current "Caution" advoccied by the building industry

in advanced countries duc to the foct that plastics offer

@
fire hozards and produce toxic fumes,

Various combinations of plastics in different forms with
conventional materials have been studied, and saomc are under

cxperimentation, These include the following composites:

(a)Glass-fibre rcinforced polyester resin (GRP)

b)Sandwich pancls using plastics foams aos core
materials, end different skins of plywood,
asbestos cemunt, aluminium and stecl shcets and
GRP laminatcsg

(c)expanded-polyotyiene filled lightweight concretej

(d)thermosetting concret ., using polycster resin and
various fillers such 28 gr:vel,,quartz-sand and
silica dustg o
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(e)PVC coated, or PVC surfaced stucl/aluminium sheets
for.roofing and siding panelsy

(f)combination of marbl: chips or of similar aggro-
gates in various colours with thermoplastic
synthetic rcsins;

(g)celiuose reinforced, or wood flour (saw-dust)

filled PVC for extruding profilcs suitnble
for door and window frames, and similar applica=
tions}

(h)wood-plastic composites, and -

(i)stonc—dust, or flyash compcsites with polyester
resin;

(j)waste-paper and polyethylicnc composite,

jcat] d my 2ria echn

Appliceations development is time consuming and costly, and

building applications in plastics are no excecption, Before

the plastics materials can move into the construction field

in developing countries, arcas wherc their desirable proper-

ties will be found useful must be determinded and their subsequcent
use in spucific products under local conditions must be deve=-

loped in acceptable forms, Such producis must be evaluated

and compared with the conventionnl materials in general use,

With limited resources for research and development work in
plastics in developing countries, their adoption for the
building industry has called for organized development and

careful evaluation,

Research and developmuent are fundamental for
successful introduction of nuw products and techniquece in
the building industry, The local plastics raw materials manu-
facturers cannot escape the responsibility of involving them-
selvos in contributing their sharc in money and material in this
direction by undertaking developmental research in co-operation
with the local building industry., Though this work dcmands
balanced rosources, the future progress depends on the succe 3~

ful role played by these two aspects, The indigenous research

0‘00.24
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has relcevance to the nceds of the local building industry
and the borrowcd or imported research could only be useful as a

reference,

With the continuous pace of dcvelopment in plastics
materials technology in zdvanced countries and the diversificztion
of applications in the building incustry, the developing countrice
need consider evaluating plastics from time ta time to determine
their suitability for adoption in the building industry,

Materials technology of structural plastics fpams such as

that of PVC, Polystyrene and polyurethane, have lotely been re-
ported to offur useful building applications such as door and
window frames as dircct substitutes for timber and stececl,

Though the most acccpted plastics matcrials like PE, PVC;
polystyrene, polypropylene, phenolics, ureas and polyesters con-
tinue to dominate thc building industry, thc acceptance of
their applications technology for a particular developing region

requircs carcful asscssment,

The development of composite materials using locally
available traditional materiels, industrial and agricultural
wastes with plastics for locally acceptablc building ap-li-

cations hardly nccds any emphesis,

The overall ap roach to bhis =2spect of the study could
preferably be country-wise and if therc are common factors such as
that of socio-economic and climatic conditions among a few
countrics in a particular region, it could be rcgion-wise,

The results of research coulcd be communicated mutuelly and
experimented, In other words, regional res:arch studies could

be more useful among developing countries in this direction,
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The building sygtems usjing plcostics byjlding compgnents
The commercial approach to housts to be all-plastics when
ta king in tcrms of low-cost housing nceds to be carcfully evalua-
ted in the light of economical 'nd environmentel aspocts, local
building ond fire regulotions and in respect of user acceptance
of plastics by the local building industry. " number of all-
plaetics and semi-plastics houscs have been designed and erected
in several parts of the world, and it would bc desirable to eva-
luate their performance and collect end compile their case-
histories under various climatic conditions, Such information is
lacking, or else this could give clear indication whether alleplastic
houses, Yes or_Ng, in terms of low-cost housing, In the
absencs of sufficiecnt evidence of user-acceptance of plastics-
houses and their favourable economics for the benefit of developing
countries to solve the problem of bastc-housing, it is no use

advocating the philosophy of such housecs,

A frequently heard statement is that in the next quarter
of a century we must build more structurcs than have beeh built
so far, and that plastics could provide an acceptable solution,
This is only commercially oricnted philosophy. It may make
morc sense to upgrade the existing structurcs than demolish
and rebuild, Pleastics do have a2 large place in this ficld, but

their use must fit the needs that exist,

If would be apparent from these observations that
selective and judicious use of plastics in building should be
found more suitable, useful and economical in the light of pre-
vailing conditions in developing countries. In other words only
need-based apnlications in plastics and their component-wise
studies would make a visible ihpact-towards universal approach for
baeic=-housing, This is but one line of apnaroach which is further
to be supported by activities likc the establishment of plastics
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industries in developing regions and its diversification into
products of use in the building industry, education ~nd training

of users (builders, architects cnd engincers), quality control

and performance specifications, study Ind development of applicztions
meeting the laqcal building industry requirements, This is a
continuous process at least for the next tcn years, and at inter-
netional level, This necds to be co-ordinated by organisationS

UNIDO through the cooperation and participation of plastics
industries in advanced countries . It is accordingly suggested

that under the prevailing conditions in any developing country,
the following building apnlications in plastics should be consi-

dered for adoption in order of pref.rence @

i) Piping svstems in rigid BVC
for cold water services, soil and rainwater,
and underground drainage systems, clectrical
conduit,etc,

ii) Sanjtary fittings
such as taps, sink and basin wastes, weste traps

float ball and valve, syphon for flushing cisterns
in PE, PP, ABS and acctal resin,

ii4) Oyerhcad r rage tankg in PE and GRP
flushing cisterns in HI PS and PP
iv) il ardwor
Such a3 door handles, latches, window stays,
hinges, etc,,,in PF UF, PP, Nylong and acetal .
resin,

v) mummm..w

in wood-flour, PVC composite, structursl PS,
PVC foams, and wood-plostic compositcs,

vi) Lladding and roofing pancls suitably designed

in camposites consisting of industrial wastes
like flyosh, stone-dust with polysster rcsin
(thermosetting concrete), PP-reinforced concrete,
PE wastc paper conversion into corrugated boardes
for temporary roofing shcets, and sandwich panels
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Building systems based on thc combination of components
(i)to (vi) above, co-1d be the nearcst ~pproach to the basice ,
housing conccpt - traditional building materials would of course
be the basic matericzls of construction in such systems, so is the

case with the design and shape of the dwelling unit,

The above upplicc-tions woula facilitate substitutiaon
of costly and soarce conventionzl matériﬂls like cemunt, steecl,
timber and non-fcrrous metals in some of the most common and cssen-
tiel building components for a dwelling unit of any economic
size, These would require study of the locally avnilable raw material
resources, production and processing facilitics and their integra-
tion with the buildipg materials industry through existing or
proposed pctrochemicals~based facilities for plastics production,

[ . \"

Performance requirgrents and gvaluatian

Since plastics are relatively new building materials,
there are still rescrvations in develoning countrics on the part
of architects, engin_urs ~nd builders in adopting or specifying
plastics for particuloar building ap-lications, cspecially in the
absente of aufficient quality control and standardization both in
the manufacture and use, The same hcs been in existence in induse
trinlized countries also., The techniczl information provided
on performance of plastics building products by plastics i =
ménufacturers has invariably becn questibnnly nccepted by the
building industry, and at times misleading, Standard specificotions
for new building products, including plastics, do help in furtherig
en appreciation of the technicalities of the meterial cpulicatione
provided these ore sufficicntly supnortod by locnl experience in
manufacture and usage, and not merely based on the expcrieg;a of
other advanced countries, The currunt cpproach is to have per-

formance specifications of new products through trchnical
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asscssmant and evaluaticn of iheir chernecteovistice under actusl
condition of use, Tho pirformancoeineuse concept of technical
asesessment cf new building procucts ~n cchniqu., including
plastics, first introduced in France, under the 'Agrémunt
System' and later in the United Kingdom, and other countrics .
in Europe, has proved to be very useful for the building
industry to agopt innovations in matericls ond construction tcche
niques, Such a practice has helped in mzking plastics aceceptable
for a number of building epnlications, The Agrument certificate
of approval, as it is issued by the authorities under the name of
independent bodies,, *Agrement Boards', is issued for thc now
product technically asscssed for its suitability in the building
industry under the 'Agrement System'. It is reported thot
more than 50 per cent of building systcms tested and approved
by Agrement Boards in Europe arc plastics., Such a proposal of
introducing the 'Agremcent System' appears to be promising, since
on awarcness of adopting new matcrials ane techniquus ineluding
plastics is gradually evolving in devcloping countries in relation
to the size and growth of construction activities, The nocd
to constitutc indepundent bodies like 'agrement Boards!
country-wise or rcgionewise is crlled for, For instance, in
the ECAFE rogion 'Asian Rcgional Agroment Boards! under the
designation 'Asian Agremcent System' could be constituted collectively
through the initiotive of and festing facilitics cvailsble in
Japen, Austrolie, India, Indonesin and the Republic of Korea,
Such o course of oction would facilitatec the growth and judicious
adoption.of plastics and other ncw materinls by the building
industry,

The Contre for Building Technology nt the National
Bureau of Standards has cvaluated the structural oadequacy of

building systcms promoted by HUD, Two of their reports have
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dealt with systcms involving plecstics, The NBSIR 73-188 (99 pp)

entitled 'Structural tests on housing componcnts of glass-fibre
reinforced polysster lamincte! (NTIS documcnt PB-221 183);

and NBSIR 73-105 (47 Pages) is cntitled 'Environmentol vvaluation
of polyurcthanc foom-corc sandwich ponel construction! (NTIS
document Com-73~10858), Thesc investigations are likely to pro-
vide the background information nccded to determine the confor-

mance of these building systems to the n-tional building codes,

In an informative study carricd out ot the Building Research
Estnblishment (BRE CP 11/75) it hes been concluded that surface
appearance of unplasticised PVC rainwater goods changes on woathiring

. over long periods, Painting is likely to be called for
to maintain thzir appearance although it is not nescssary to
protect them from other deterioration, Paint adheres: .
rather better to PVC surfaces after weathuring than when they are
new and unweethered, It might, thercfor: be more effective to
deloy peainting until the surfaces have weathered, It might,
ther:fore, be more cffective to dolay pzinting until the
ousfaces heve westhered, Diffurcnee butween extruded, injection
moulded and other surfoces are not so great as to show up signi-
ficant differcnces in rctuntion of peint filma on weathoring,
The study could further necessitate carrying out investigoations to
oscertoin the suitability of colours shades of unplasticised PVC
pipes and fittings and recommend the most suitable colours for

thess pipes under conditions of use in tropicel climatic conditions,

In Tho BRE (DK) CP91/74, cntitled 'Polymeric Matcrials in
Firc ' mekes a review of the major uses of polymeric materials in
buildings and thcir behaviour in fires, It concludcs this review
with the commont fhnt th. research in progrcss on the problems of
polymeric materiols in fires should in duc course lead to information
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which can be uscd ecs o basis for the control of buildings, '
It furthcr goecs to say that the major outstanding question
to be answered is whiother in comparison with the usc of tradi-
tional materials in buildings, the currcnt or potenticl futurec use
of polymeric matcricls presents ns incrcase in fire hcozard

or a change in its nature, and in particular, whcther:

i) The presence of plastics in firc significantly
impades the evacuation of a building on account
of 3

a)an increase in the rote of growth of spread
af fire
b)an increase in smoke and toxic products
c)the prescnce of other hazardous char~cteristics
specific to plostics

ii) the use of plastics for €urniture and upholstery ,
requires higher standards of fire safcty in
buildingy,

iii) existing testing techniques or. adequcte for

polymeric matorials,

Efforts arc continuing to collect information on thess
matters, to focilitate the cuthorities in various countrics and the
Building Regulctions officinls, to takc. thu most dosired coursc
of action in the light of the rcsponsibilities they have to

undortaoke,

Begienal cxparignce and collaberatian
A number of devsloping countries including India, .
Iran, the Republic of Korea, have built up cxpertisc in the
manufacture and uso of plastics building products, Thers is
good scope for oxchange of cxpericnce among thesc countries and
theirextension to leess developed countrias., This could take the
form of exchange of technical knowe=how, the export of plastics
building componcnts, the formation of regionel working
groups, the orgonisation of region2l seminors and mectings and
publication of technical reports and notas on recent developmsnts,
eescedt
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The major plastics manufacturing countries could play an important
role in trancfarring throuch the developing countries en
application-development technology, and in assisting those <
countries in devaeleping regional collaboration arong them-

salven,

Developing countrizs can ill-afford to invest large
sums of maney in research and development activities in the
use of plastics in building. Certain aospects of the
problem are required to bc studied locally, and for
this purpose, rcgional experience and requircments could be
pooled and work initiated through the research and develapment
facilities existing in countries like Jepan, Australia,

India, Indenesia, the Republic of Korza, and Irng. The
plastics industry would do well in promofing regional colla~
boration by studying the locel needs of developing countrics,
by participating and contributing in systematic research and -
development work, and by co-operation with the local building
industry, UNIDO could assist such rugional collaboration

among developing rcgions,

COQNCLUSION

Adoption and Diversification through co-grdinated
Approach

Since the latter half of 1973, the scope for expansion
and diversification of plastics industry, has becn questioned at
various national and international mcetings, in view of the droma-
tic increases in the price of crude oil. It is a known fact that
herdly 3% of thc crude refined in the world, is used for petro-
chemicals, There has also boen world-wide infiation,

As a result the pattern of consumption of
plastics . hos becen seriously affected, This
obvisusly cclled for re-assessment of the concept of dependence
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of plastics industry on petro-chemicols, and the competitive
position of plastics in eelation to othér industrial raw matericls H
in several countries, However, it has becn observed through ) 1
studies carricd out both in developed aond developing countries,
that there has been substantial corresponding increase in the
prices of traditional industrial raw materials, and in gencral,
it is found that the incroases for finished plasiics products are
in most cases of the same order as those of the compctitive
finished plestics products are in most cases of the some order

os those of the competitive finished products made from other
materials, It must also be borne in mind that although plastics
compete with traditional matericls on price basis, their
technical performance also hos relcvance in their overall
ucceptability; Because of the density of plastics in recla-

tion to othur raw motcrials, togcther with the less labour-

intensivc proccssing naecessary for the production of finished
components, plastics havc remained compctitive, despitc the
fact that overall increaese in their raw materinl cost has

been grocater than that for other matcerials,

By 1980, it would appear that countries in almost all
the developing regions in the world could claim to have their
indigenous plastics industries, There will be good prospccts
for promoting the increased utilization of plastics in the build-
ing industry, though coét, applications development and c o
performance would continue to be major challenges thet:are
axpected to be faced by the developing countrics, To overcome
these challenges in the light of local demand on housing, is a

continuous process,

The promotion of increased utilizotion of plastics
in building in developing regiens nceds to be syatematically
.....33
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organjzed ond co-ordin.tcd, This is possible through the joint
cooperation and participstion of:loccl plastics and building
industries, with the active collaborotion of Building Research &
Development Organisations, A sclective approach of building
applicctions in plcstics would require to be analyzed in the
light of user requirements ond loca2lly availeble potentisl raw
| materials resources, This is to be further sup-.orted by creat-
ing an awocreness among local building industry, as to the
advantages and limitations of plastics in building under local
conditions of use, This could be achieved through organising
education and training programmes for usere at various 1eveis,
es get-togethers, r;\ectings, seminars, publications of non~-commer-
cially oriented technical literature on various aspects of
plastics in building, All these activities are required to ba
coordinated by = cuntrolized agency in a devcloping country
such as building rescarch and development organisations and
an Associction of architects/engincers/builders, if existing,

would be bcst suited for such a programme,

Since plastics ore materials of recent origin for the
building industry, the need to introduce these in the
curriculc of courses of archjtects and ¢ngingcrs at,undergraduate
&nd postgraduate 1evegs, wou gbaiso facilftate’a get%egun erstanding
of plastics as building matcrials for the future designers and

buildirs of houscs,

To facilitate and assess the increased use of plastics
in building, it would be useful to establish 'expemimental
demonstration housing projects! incorporating plastics building
components, This type of procedurc will help evzluate service
performance and user acceptance of plastics products under local
conditions of use, This could Purther be extended to formulate
'Agrement Sys';em' for technical asssessment. and esvaluation of
new building materials and tuchniques in duveloping countries,
along the lines coxrricd out in -the UK, France and other countries
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in Europe, There is hardly amy neod to have specific building

system designs for plastice, and conventioncl desi;ﬁed housus

with sclectivc use of plasties would justify thc promotion of | -
plastics, and conventionaldasigned houscs with sclective use
of plastice would justify the promotion of plastice in building,
The local architects, cncincors, and buildcrs will appreciatc
the material proporties of plastics botter bthrough such experi-
mantal housing projects, providing local experience,

These demonstration housing projects could be initiated -
in developing regions/countriss and rcsults of performancs
communisatsd regionally from time to time,
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IAER 1

CONSUMPIION OF PLASTICS IN BUILDING

" AND CONSTRUCTION IN THE Us

Application/material

1974

1975

1,000 mtric tons

' Deoorative laminatos
" Phonolio
- Urea and melamino

Flooring®
Bpoxy (includes paving)

C
. Upethane foam
(rug underlay)

Glaging and skylights .
Aorylio »
_Reinforoed polyester
- Polycarbonate

Insulatlon .
+Phenolic (binder)
Polystyrene foam
Urethane foam(rigid)

Liihp;ng fixtures
orylic
Oollulosics
Polycarbonate
Folystyrene
PVC ‘

Panels and siding
Aoryllo
Butyrate y
Polystyrene °
e ®
Reinforced polysster

Pipe, fittings, and conduds
ABS

Bpoxy (Coatings)
HDPE .
LDFE '

23,0
19,0

4,6

186,0 ,

15,0

42,0
7¢8
14,8

105.8

28,3
70,0

28,2
2,8
2.6

16,0
640

8.8
1.6
8,0
44,0
47.7

107.0

18040
18,0

N

15,0
13,7

3,1
131 40
14,0
3940
8i9
14,0
7.8
22,7
80,0

449

40,0
40,83
”,0
18
110.0
12,0

oontdeee



(Contd,..)

Application/mtorial 1974 1975
L. : - : 1,000 metric tons

, Pély;l' opylene 10,0 560
Polyat yrene . 41,0 36,0
"o 55760 452 60

W insopocd Eolyelterb
{inol, ducts
t.nln)

Prafile extrusions
(inol, 1.ri.ndc>m'z rainwater

and 8.5 & ,0

g.toma eto,
PYC(incl, foam
Polyethylone

Plumbing and bath fixtures
Acrylic :
Polyacotal
Polyuter 2 thermoplastie

V( tub/uhowor stalls)

Resin.banded woods
nolioc . .
Urea and melamine 286,0

Vapor barrlers ' ‘
Polyethylene - 98,0 7060
Wo(incl, swimming ) '

pool liners) 29,0 23,0

Wall oover and wood .
swiacing( inferior) ) T
Polystyrone : 8,0 - B840
WO, _ ' ‘ 58,0 ‘500
Tobal _'. 2,257.3 - 1,&7.1
a: Does not molueo bonding or adhegivo grade

ma borials
1Y) Ino-luae. re!.n!‘oroomntn.'




APPENDIX I

USE OF POLYMERIC MATERIALS IN BUILDINGS

. Key to polymer abbreviations

|

\

\

»

. m

‘ UPVO

e

\
EP8
GRP
PIMA
PIER
PPO
CPVC

[N AN |

v

r8 «0 28 ¢ 1

polye thyleno ( polythene)

rolypropylene

mplastioiaed‘ polyVinyl_ chloride
aorylonitrile.:butadlene:atyrene copolymer
polystyrene

expanded polystyrene

g].ass;fibre reinforced polyester
polymchyl methacrylate

polytetrafluorocethylene
polyphenylene oxide
poa-'c-:chlorinaw':ed polyvinyl chloride
polyurethane

m‘eg;formldehyde
phenol;formldehyde

mlamne formidehyde

polyvinyl acevate

polycarbonate

polyvinyl chloride

contde, ../
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A

AREA OF APPLICATION

Building

i, WATER SUPPLY
(cold water)

(hot water)

i, DRAINAGE

Pipes and pipe-jotnts
(Mains gnd digtri-
but:ion)

Cold water cisterns
Cistern floais

Overflow tanls

WC clsterns

VIC seats

Taps

Baths, basins, sinks
Jointing tape

Pipes and fistings

Rainwater gutters,
plpes and fittings,
roof outlebs

Insernal sink and
bath waste pipes,
Jjoints, traps

‘VIC connsctors

30il and wasbte sgtacls
pipes, pipe fittings,
cowls

Fittings for pitcha
fibre pipos

Thderground drain
pipes and conneciors
Ingpection chambers,
acoess gystems

Pipe liners, pipe
fairlings

Cosspits, collec.
tion tanks

Oontd. ™ .3/-

PB,UPVC,
ABS

PE, PF,GRP
FE, PS, PP
PP

PP, PS

PF,UF

Pl ,acetal,
nvlon -
PMI‘A ,GRP
PTFE

PO, CPVC

UPVC,GRP |

PF,ABS
cpic, B

Pl sticisad

PVC, syne
thetic
rubber

UPVC

PP
uPve

UPVC,ABS

GRP

GRP

-




APPENDIX I

USE OF POLYMERIC MATERIALS IN BUILDINGS

Key to polymer abbreviations

).
PP
UPVC
ABS

Ers
GRP
PITA
PIER
PPO
CPVC

-
kY

f? 8 vl 18

(A |

r

r§ 8

polyethylene (polythene)
rolypropylene

mplasticiaed‘ polyvinyl hohl oride
lorylonltr116.:butnd10ne-ltyrene copolymer
polystyrene

oqungled polystyrene

ghas;fibre re inforced polyester
polymihyl methacrylate
polytetrafluoroethylene
polyphenylene oxide
poat.:chlorina'ned polyvinyl chloride
polyurethane

ure.;formldehydo
phenol;fcrmldehyda

mlamine formldehyde

polyvinyl acecvatle

polycarbonate

polyvinyl chloride

thd. . ..ﬂ/-
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-

VENTILATION

iv BLEOTRICAL

v  WATER. AND
WIND-PROOFING

THRRMAL
INSULATION

vy

-

- 3"-

Vent pipes and
connectors

Ducting
Grilles

Conduit and
trunking

Cable covering

and ‘nsulacing
materials

Piugs, outlets,

UPVC,ABS

Upve
ABS
UPVC

P1-sticised
PVC,IE

nav urai‘-
and syhe
thetic
rubbor

switches, roses,eic,

Light fittings,
lampshades

Damp-proof courses

nhd mbmbranee

Watoer stops
Sarking

Draught excluder
strips

Site protoction,
temporarv glaging

Many unlisted
applications

Flat roof
ingulation

Under~floor
insulation

PS,PMMA , PC

PB,pitoh/
chetic
rubbs rs

-

Plasticia
ged PVC -~
Plasvicl.
sod PVC

Flexible
PU

m
OCellular
plastics
PS(BPS)
pve, P, fu

EPS,PU

BPS

contd,, .4/~
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-4 .
Wall cavity filling UF,(PU,EPS)

Pipe Insulation Flexible
PUEPS
| Ceiling boards Rizia ™
vii, ACOUSTIC Impact sound BPs, U
APPLICATIONS absarption

Acougiic absorption PFloxible W

Anti.vibration Synihotie
mowntings and ng.iural
rubbepy
viii  FLOORING Tiles and ghoeiing PVC, linoe
. : lounm, -
COWMRroNe =
indono
synthevie
and natural
rublbors

Textile floooring Various

and carpating synthotic
f_bres(Pp,
acrylic,
nylon,
rayon eto)

Carpol underlays Floxible ™,
plastioc?sod
thob.c and
nacwal
rubbap

Indugtrial flooring Polyoster,
: : * epoxy, U,

rubber

latex

Bindors for chomical Furane resin,
resiscant flooring epoxy, FU

-

Skirting UPVC, plas-
islo:!.sod PVC
Stalr nosing FVC, rubber

-

Cdl':*d. o0 .5/-




ix INTERNAL
LININGS

X DAXLIGHTING
AND ROOPING

Wall coverin; tiles,

sheating, wallpapcr

Coatings on boards

Decar-~tive laminging,

wall linings,
counter tops

Coiling tlles,
covings

Susponded coilinus

Extruded sections
Mantelplecos

Paint

Docorative and -
translucent panel.
ling, murals

stair hand rails

Tranglucent ¢orru.
sated shoeting

Roof and domp
light,

Roaf' cladding
shoets

Corrugacion clo-
swos Flexible
roof’ mombraneg

Contd,, 6/

Plasticised
PVC, PS '

Plasgiicliged
FVC

MF , PF

BPS

-

ticised PVC

UPvVe

GRP

Alkyd, PU, :
e, ;
aorvlic

GRP

Plastiocli.
sed PV(C

GRP,UWC,

med

PMMA, CRP,
UPVC

PVC, PF

BPS, flexi-
ble ™
Fqex.ble -
PVC’ ﬂyn-
thotio
rubbors,
plichw

Ve

-



xi

xii, BXTERNAL WALLS

xiid

SUB.STRUCTURES

«6a

Window framegs

Window glazing

Window furniture

Shutters, vene.
tian blinds

Canopiog, rollor
blinde

Door sets, frame
goections

Door furniture ’
hinges

S1liding door
runcers

Fold:nz doors

Fanelled doors PVC, GRP
Weatherboarding UPVC, PVF
(on ﬁlywood,
. aluminium)
Composite Panelg GRP, 7F
Wall.tleg PP.
Fasclas(Shops etc) FFMF,
aorylic,
GRP
Architectural - GRP
features(Corni-
oes eto)
Bathrooms, heart MF=FF,
units GRP
Church Spires eto  GRP
Contd,, .7/

GRP, UPVC

?c, UPVC,
b

Nylon,,
accte

u2ve

Plagtic?sed
PVC/nylon

Upve
Nylon, IF,
PMMA

Nylon

P1-~siioc .s0d
PVe
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xiv SMALL BUILDINGS  Disaster and Rigid M,
holiday housing GRY,
UPvVe ete
) Alr-gupported Floxible -
huild .nzs PVG{ s'Na
thecic
. 1(~ubbers
ne oprene
ecomlafl,
polvester
| | fibre
xv MAIN STRUCTURBS  Sports halls, domed
roofs, swimming -
pool halls, ware-
houses, market - GRP
buildings, strucs
tural roofs(dolded
platc, ote),
exhibition
buildings
xvi  JOINTING Gagkets Syn“hotic
MATERIALS rubbers
(noc oprene
butyl ete),
] 3.4
Magtios Synthetic
i - rubbers -
(vhiokol,
acrvlic,
9 silicone)
. eto
' xvil COMPONBNTS OF Lightwelght .. P8
OOMPOSITE agaregates
~ MATERIALS '
, o Resin binders P olyester,
’ N for concrete furan, eto,
' resins
Additives for VA,
concrotes, mrtars aor;lie,
eio
Adhesgives and - UFr, IF
binders for cinip-
board, plywood cto
Gontdocooe/n




B Furnibture

3 Chair shells P, BP8, 18 '
g{!}t‘, rigl& .

11 Storage units, ~NC,P3,,AB8,

: _ shelves, drawers, PMMA .
cabinets, pleture -
frames (structure

al foamg)

114 o ' Surfaoing mtorials, Floxiblo
: laminates wWC, W

iv . Flexiblo foam U, natural

' (upholstory ote) and smthoe

5ic rubbers
oy . Hardware, flotings hcebnl,

' : nylon |
vi o Upholatery fabrios Flexible
' F4'AY
FMexible
3]
. vii Binders and - UF
] ' adhosives(ochipw=
bonrd, plywood etic)

viil Curcain rails and Lylon,

furniture Ve

II PRINCIPAL AREAS OF APPLICATION OF MAJCOR PLASTICS
MATBRIALS IN BUILDINGS

Polyethylenc L ’

! (polythene) (FPE) Cold water pipes, pipe Jjoints
. Coll water cisterns

3ink and bath wastes

Cablo insulation !

Damp proof courges and

me mbranes

Sqto protection

-

) | Cnnbd; ..;9/. j
1
|
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Polypropylene(P?) .« Cold water and WC olsterns,
overflow tanks !
' Si1nk snd bath wastes
. - Fittings for pitchafibre pipes

wall tlos
Unplasticiserd = Cold water supply pipes and
. we (UPVC) fittings -
Rainwater gutters, pipes,
fittings

Soil and waste stack pipes cte

Underground drain pipes,

connectors, lnspechion

cha mbers :

Ven, pilpes, conncciors, voni

ducting '
- BYoctrical conduili and 5runking |

Wall-skirting

Roof 1lighting & cladding

shoets, dom 1lights

Wa1ll 1ighting

Window framos, shuitors

Door sois, framo sections

Weathorboarding

Plastiocigsed PVC « WC connectors
. Bloctric cable covering and
insuat ion -
Water-stops, roofwgarking
Floor covor{ngs _
Wall covering tiles, wallpapor
Coatlngs on boards
Sugspendod ceilings
Panel jointing strip
Stair hand rails |
Flexible roof membranos
' ) Window canoples
; Air-supported buildings

Flexidble pitoh/ « Damp-proof courses
) 44 Roof mambranes

Pogt=ohlorinated = Hot water and ceniral hoating
PVC(OPVC) pipes
Internal sink wasteg

Contd,.. 019/-




Aorylonitrile-
bucadieno
gt yrenc(ABS)

Polystyreno( PS)

-

Ixpanded polys.
tyrene(EPS)

Polymthyl mthe-
orylate( PMMA)

Polyurethane ( FU)

Polycarbonate( PC)

Nylon

10 -

Wacer supply pipes and
fittings

Incernal sink and bach wnsdes
Inspoction chambery, access
systems

Ventilator pipes and grilles

WC clsterns
wall tiles
Light fittings

Various thermel insulating
applications - walls, floors,
flat roofs, pipes, sofflts
Impact somd absorbing sheeis
Ceiling tiles

Baths, basins, sinks
Tap heads

Light fittings

Roof and dome lights
Wall and window zlazing
Door furniture

Wall lighting pancls

Various therml insulating
applicatlons

Flat roofs, ceilings, p pes
Sound absorption

Industrial flooring, floor
finishes

Jointing gaskets

Draught excluders

Light £ittings
Vandal-resistant glaging

Tap fittings

Hinges, door and window
furniture

Door rwners

Protective coabings

-

contd‘. | ] .11/.
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Phenol.formale - Decorative laminates(baclking)

dehyde( F) and wall-covorings
Eloctrical fittings
WC soats

Composite panels of foam ns
thermal insulation
Melamine formldehy- - Decorstive laminases (facing)
de (MF)
Urea.formldohyde « Wall caviiy £11ling(foam)
(UF) Bleotrical fittings
Adheslvos and binderg for
Plywood, chipboard, eic

Glass~reinforced « Cold water clsterns
polyester(GRP) Bathg, basins
Pipe liners; pipe fairings
Cosgpits, colleciions ta.lks
Roof 1ighting gheots, dorrs ote
Wall panelling, decorative ’
marals
Bxternal cladding panels
Fasgcigs
Bathroom, heart units
Scructuros - sports and
swimming pool halls
Domod roofs
Church spires
Archlitectural features

Synthetic (and = Ejectrical cable covering end
natuwral) rubbers insulation
Dampaproof membranes
Anti.vibration mountings
Floor tiles and sheeting
Carr~t undorlays
Flexible roof membranes
Alr.supported buildings
Jointing gaskots
Mast ics

Variouws(PVC - Paints
Alkyd, U efo)

fouroe TPolymric Matorlals in Fireg', COP 01 4, Fire -
Research Station and Bullding Regulations Profe.
ssional Division, Building Research EstnDblishment,
Deptt, of Bhvironment, Borehatwood, U.K,




AFFRNDIX II
List of plastics building products currently boing

&
(1) Surface coatings.:paints & Varnighosg
. (11) - Res‘in:bondod-wood panolsy
(111) A rango of electrical fittings and lighting
fixtures; '
' (iv) Eloctrical conduits in #VC and &;
(v) 7 Pipos and fituings in U#vC and-8, including-

taps, showers, basin, and sinkwestes, wasio-
trap, floats and syphons in polyethylene;

(v1) Decorative laminates for surfacinz wooden
furniture, and panelling;

(vi1) PVC floor tiles (?VC-asbostos);
(vi1l)  PVC coated wall pr per;

-

(1x) PVC hand-ralls, curtaln-rails, staircase nosings;
(x) Epoxy-resin floor toppinpss for industrial floors;
(x1) Rooflight ghocts in glassfibre roinforced

, polyestor resin (GRP
(x11) Glazing and partision panels in GRP;

(x111) Polyethylone film for wntor;p-oofing and
damp-proof course;

(xiv) Bathetubs in GRP}
(x#) Flushing cisterns in high-impact polystyrene;

(xvi) Thermal and sownd insulation material.
expended PS;

' (xvil)  Conorete formers in GRP;
(xviil) water.stops (water-bars) in PVC;
(xix) Ohairs in GRP and polypropylens;

oontd,eee
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APFENDIX II (Oontd. o)

(xx)

(xxi)
(xxii)
(xx111)
. (xxiv)

(xxv)

™

Falao-coillng panels in GR?, hlgh.impaot and
expanded PS;

wind ow faaﬁonora.and stayg in polymropylune}
WC soats in urea:., phonol;formldohyde, rS;
PVC leather cloth (including foam-:PVC)
Vacuum formed 23 Wall/Ceiling panels

PVC extruded profiles for wall panelling/
partitioning/oeiling eto,




APPENDIX III

1) Products with expected 1lifo in oxcess of 100 yoorna,

Unre inforcod concrote foundstions
. Bricks, roof tiles (concrete)

Re inf orcod concrete foundations

Internal walls (bricks/plaster)

Concrete wall slabs, and structural timber

2) Products with expected 1ife in excess of 50 yocars

Interncl timber, alumnium windows, wooden
flooring, lavatory basins, W.C,

3) Products with oxpected 1ife in oxcess of 25 years

Sink units, ralnwaber goods, mortar (1imo) for
painting, plumbing (copper, G.I., plastics),.
electric wiring; W.C, cigborns, %ning(kitoﬁeng
and bathrooms) - cold wator storage tank

- o "

4) Products with expected 1ifo less than 25 years

Vinyl floorings
‘ Plaster board ceilings (cracking)

BExtornal wood
' Bitumenous folt roof
Boller
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APPENDIY IV
(source: Progressive Arcnitecture sept 1975
86-90)

Technics: Plastics in architec turs

pandora's Pl astic box

All plastics are not creatled Cauake ss billions

of pounds £ind their way into arc nitecture, the Jagignar‘s:

- neco o underswﬂ._.them.-g—mws«--"lt can . ba a tough
assignmment. et e

There was son
billiaxd balls. They were Sp

they collided with the 30
yaar*1863,,_a.nd hilliard balls qere made of al ivory

- .sub'stituta,_ﬂnit.rat.ed cellulosa, the WO r1d's first
1astic. In the. following century, plas‘biC'S'“have ~found.--
their way into 13 of the 16 sections of thc Unifoxm
Construction Tndex. HoweveIy learning whet he nceds
to know about plastics remaLnis a +orsid abld challenge

for the architect.

nericaly of course . Bubt -~

Amhitacture' s sppetits {or plastics today
consume s perhaps a third of tbk=2 naticr's smual

plastics _output of some 730 bhillicn pouns s- o
architect ig somewhot cpeechi28s i than £wTes8s story-
Like the father of the hride, 12 1S que ! 22EC Ty and not

a little intimid aved

plastics have generally romgpnes on the Tringe
of his education., Bvin &s re trizs tO notorenend th3
more familiar materials ané methous of *%the tlastics
industry, new 1o rmulations and now preducts irvede
his huilding materials catalogs. 112 thisg brief inquiry,
the placiivc Leduot v a8 repr':qa"rt-?ﬁ ke +he Socliety o
the Plastics Industry (sP1), telis p/A what it

believes archi wcts shouvld kncw avout oiastize.

You look d 4fZ¢ ront witp your clothey U

an aichitest gtdics steel,
cono ye te , wood and maspnry hs feels quite fgmiliar with
them. As well he should. Faniliarity has bred raspcct
for what these materisls can and cannot do. The

To the extermt timt

gthing puspic.ous about” ting

und of blazing pistclsa T e




architect can afford an intuitive approach to their
preliminary design and specification., He know "what
a brick wants to do".

The architect's perception of plastics seems
altogether different. Plastics bristle with strange
and imposing technologic ~1 barbs. They vary enormously
in c hemistry, physical properties, and costs. Their
processing ranges from slow. simple, and ine xpensive
technique s to high speed, complex, a .2 co3tly ones.
Their nomenclature is nece ssarily uncompromising. A
086 may be a rose by any other name; polymethyl
methac rylate is neither the only acrylic nor the only
clear plastic used for glazing.

Does this oblige the architect to be an amateur
chemical engineer? The plastics industry thinks not.
Ingsmuch as a designer can create steel structures
without applying more than an elementary knowledge of
gteel metallurgy, SPI feels the same should apply to
plastics. That is to say, architecture ig more
concexned with design of the configuration of stand axd
building components than with original designs for these
components. Mateiials engineering is not an arc hitec tu=-
ral responsibility.

And then there are fire logses involving
plastics in congtruction. Ffor the arxchitect "burned
once, never to specify again", this attitude may taste
1ike a feast of ashes. If plastics chemistry isnot
his province and plastics fgbrication remains an
introductory lesson, how can he control the properties
of plastics he must approve? Or are plastics really
omnipotent?

Driving pasi the perpetual vloom of plastics
frash landscaping our nation's highways, it is easy to
forget that plastics are vulnerable %o decay and
destruction vhen improverly used . ‘.nd SPI emphatically
gtateé s thn*t o <Ll-vlastics nouse is mot an industry goal.
There are situations for which plastics are most
gensible, and those which axe not.

*

3....

oy -

o

)




The SP1 suggesis that performarce specifications
can give tie degigner his muc 1 needed control. What
nust the material do? This places & neavy trust in the
manufac turers of raw plastics and finished plastics
goods ard the nume rous private and public regul atory
agencie s, bacause the architect alone retains ultimate
re sponsibility. However, all augmented architectural
participation in plastics specifications may require
an expertise the architect cannot exercise. The moXe
unfamiliar and complex the intendea end use of a building
product wholly or partially construc»ed of plastics,
the more valugble is the perfo rmance method of
gpecification.

gac red cacaphony

Arc hitects have relied on spibles® of design
data for steel, wood and concrete construwtion for
years, but there is not nplastics bible". In the
absence of a single authoritative gource of information
on plastics ené ine ering and design detailing, the
architect is obliged to geek third party help. There

Ame rican Ingtitute ofTimber Consgtruction, O
Ame rican Concrete Institute, to name a few. A8 &
result, the architect must jdentify reputable e stablished
stand ards for the plastics products he intend s to use.

md who are these autho ritie s? Consider that
the faces of some of America's most pre stigious testing
agencies gtill bear the scar s of gpectacular fires
involving plastics foam. were there gross failures of
judgment Or deliberatc connivance in these tragedies by
the parties conc crmed? Despite the passionate argume nt.s
yvoiced then, this seems most unl ikely. Rather, they

we Yea an accumul ation of aggravat-.ns: pooY building
industry communicat 10ns, optimistic readings of test
data, and over-zealous end users. Trite as this gourd 8,
not enough que stions were asked by emd uscIs then. In
the opinion of gp1, not enough are agked now.

0004



. Dr. Albavrt G.H. Diatz, Prol..50r of Builc ing
S3ience, Massatheseits Institute of Technology, outlines
the besic plastics properties that immedistely involve
architects in his 'Plastics for Architacts and Builders
(1969)'. he lists: % .nsile strength, elongation,
tensgile mod' 1ne. compressiva s%vang-h, comprcsgsive
modulus, f13AuiBl yivau oullliguily sevauwsal wodulus,
hardne ss, impact strsagtl, thaznal conductivity, themmal
axpansion, 12sistance ¢o neat, burn: ¢ rate, dffect of
sunlight, clarity, and wateér abscrpt.on, Lhis is a
fimm fcur'stisr ~f dinquirv. More digcriminating tools
aY8 NEeudu, NOWCVda.,

Who are you? Where are you from?

A plastics product is only 2as good us the agency
thot approves it. A prodict lackirg any sixch zpproval
ghould be handl ed with cxtrewz caution., The primary
regoulce for tk nation's plectice mevarmh and testing
standarls remains the American Sociaty for Testing and
Materials (AS™)., For thse much bruitad misunderstand-
ings that arvose like the 2hoenix fi,1 ASIM “ire tests
D653 (Burning Fkate, a +t@st specific to plastics), E119
(Fire Fndurance), ard 384 (¥lama Srriad) to haunt end
users have spawned sxtenaive preceCurgl rcisyms and the
suppression of problemavic termsiika fe:lf-c: . tinguishing"
a8 ‘hcrbuming® in pioduec’ «perificaiiolis,.

ledel ¢oses, g ioual codrs, ¢ muiicipal
codes, priva*e anu yorarameny resccreh aWd regulatory
agencieg, ant SPT proviie crsci-ic design and specifi-
ca5ion guidelings g r3quiremants Lo suppichcnt what
ig givan Ly manuler*vrerz. The Building O<ficials and’
Coda idministua* g codae, e Uniforr Puidin. Code, amd
She Gl L .. o oA svm men” 0 na e of made?
coéa =ttitdes on plactics. Rasearoh dato can be
oWhaintd from SP1, Notionagl Fire Fmtectisn Association,
Fasctor’ Misusl Rezearch Corporaticr, T .o 3. Bureau of
8tandards. ol Underwr: Lazs wcbosetorics.

Nonethslass, plastice u'so praseni Lhe amhitect
with problems curvently vcyond his zontidl. Communic agtion
between the plascvics industry, o d.iffue3 group of large
rmv Material suppiiers and small pmcassors and finishers,
and the architectural prcfession is far fiom ideal.

ved




(As Dr. Dietz notes, "The industry has the oddest notions
of what architeots want".) An industry organization
gspecifically devoted to degigners' needs is repeatedly
_requested by arc hitects.

A plague of trade names further beclouds plastics
design, As if the generic names were not enough, many
manufacturers affix theirown labels to the product,
Por example, polyethylene is simply >olyethylene" for
Dow Chemical, Eastman Chemical Products, Shell Chemical,
Union Carbide, and W.R. Grace, But polycthylene also
assumes g nom de plume like "Alagthon" (Du Pont),
vameripol" (Good rich-Gulf Chemicals), "Chemplex"
(Chemplex), "Fortiflex" (Celanese Plastics), "Hi-Fax"
(Hercules Powder), "Marles” (Phillips Petroleum) or
"Petrothene"(U.S. Industrial Chemicals).

To complicate matters, certain trade names are
joining the lingua franca as generic terminology.
Fomica, Plexiglas, Styrofoam, Fiberglas, and others.
Thig ligt will undoubtably grow without decisive
industry action., (It is als quive a tribute to the
plastics industry, a reassuring meagsure of plastics
pervadin: our lives.)

M:zmento mo ri

More life cycle and combustion data on plastics
are sorely needed, Researchers have made significant
progress; much remains to be dons, One good step in
this d.rection is the Uretharne Safety Group of §PI,
which investigates consumer safety and disposal methods
for urethane plastics. We have a fairly thorough
unde rgtand ing of combustion theory now, Wwhat we need
is an egually thorough analysis of actual hazard cond it ions.

, Lacking a comprehensive pict' ve of plastics in
the environment, the architect is ill-squipped to organize
negotiate life safety trade-offs. Generally, plastics
are hydrocarbons (silicones are an obvious exception)
as is wood, Thus, plastics combustion is an inescapable
fact of 1ife. But how much fire protection of plastics
does society want or need? Is a plastic that resists
burning only to succumb with thick toxic smoke prefe rable
to anotler that bums cleanly but rapidly?



Paradoxically, a major problem for plastics is
that the architect loves them too well. The profesaion
has traditionally been a leader in inmovative materials
applications. This willingness to experiment with new
products has ovvasionally led to unjustified and
gometimes dire extrapolations from approved specifica-
‘tions, A skylight approved for isolated use becomes an
entire domed environment, not always with offical
sanction, The SPI believes that arc dtects who wish
to exceed strict, narrow interpretations of product
approvals must subject them to an exhaustive analysis
with the full cooperation of manufacturers and code
administrators. A creative approach is not precluded.

: Pl astics are a remarkable family of buildi ng
materials. Architects will undoubtably continus to
gpecify them, often indi mctly through building products
th.t contain plastics in some fomm, But they need
help from tre industry for the hard questions society
continues to fire at them.

Our ancestors searched for a philosopher's
stone., Our generation has found one in plastics. 1In
our iconoclastic era, it seems fitting that this
miracle worker has its very real limitations. 1f
the plastics industry gives architects it full support,
we will continue to see creative uses of plastics in
designe To quote Dr.Dietz, "Plastics are not worder
materials. Nor are they shoddy ones, either. There
are few other materials with so many pe rsonalities",
(Roger Yee) .

References: Society of tie Plastics Industry, 355
Lexlngton Ave ., New YOﬁ(, N.Y. 100170 Albertl GnHoDietz’
Plastics for Architects and Builders, 1969 Cambridge,
M&ESQ, MIT Press. )
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