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SUMMARY

India it a vast country with varied traditions amd climatic
conditione. The provigion of the basic needs for every family i.e.
nghelter” hae been given duc place in the country's development

plans over the last two decades. The invesiment on house building
activities has been increasing during the last three Five Year plans.
Correspondingly there has been increasing demand on development and
expansion of building materials industry. Traditional building
materials such as bricks, cement, timber, iron and steel, being
basic materials of construction, have been going up in their cost of
production, thereby affecting the over-all building coste.

On the other hand, the shortage of traditional building materials
and their successive high cost have nccessitated the development amd
introduction of new building paterials which may be economic in use
.n.e also offer certain advaniages in their service performance. hoﬁc
the new building materials, plastics have come to the notice of the
Indian building industry only recently. The development of plastics
industry has beon possible with the corresponding developments in the
ohemical industry, and more recently the petrocheaicals industry in
Indic. The expansion of plastics industry based on pet rocheaicals
has thus been planned. Larger quantities of plastics raw materiala
at cheaper rates will be available and converted into a number of
products including those required in the building industry.

Already a number of plastics procucts for ihe building industiry
sre produced and marketed in India. These include pipes and fittings,
sanitary fittings, GRP rooflight sheets, electrical fittings and
fixtures, building hardwarc, decorative laminates etc. Sufficient
experiencc in their manufacture and use ig yet to be gaincd under
Indian climatic conditions. Also re-orientation of uscr habits are
desired since plastics are new building materials and being organic
in naturc and "delicate"” to handle, require proper aprreciation
during ttorapc and irstallation on construction gites This has
called for systematic eduvcation and training of the users in the
building industry.
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Judicial use of plastics in building demands organized study
of their behaviour under Indian climatic conditions. The use of FVC
piping systems for cold water services has made a begimning. This is
mainly due to the fact that FVC piping system produced in India is
sconomioal to install compared to conventional metal pipes. The intro-
duction of building hardware in plastics has promised much sought
for relief on non-ferrous metals which are in short supply and at
times required to be imported.

The need for suitable communication medium between plastics
building product manufacturers and their users has long been felt.
The National Buildings Orpanization has taken up thie work for the
building industry. This has been necessitated to provide relevant
technical information on the subject to the users, formulating
suitable standards and codes of practice and getiing theirr acceptance
in building codes of local authoriti.es/constmct 1on agencies in India.

The Indian building industry has to pick and choos: some of the
applications of plastics in building developed in advanced countries.
Applications like flushing cisterns, FVC rainwatcr anc roil systems,
PVC ocoated steel and aluminium sheets, and FVC window frames, raw

saterials for which are available indieenously are likely to be deve=
loped for the building industry in the next few years,







4 1.  INTRODJCTION

1.1 Housing nceds in India

The decade 1969-1979 will witness an unprecaedented pressure on
housing resources in India. Not only will it commence with backlog
of 83,7 million housing unita, but also add almost 10 million new
families tc¢ the cffective demand., Murther, with the expected improve-
ment in our food =zituation, the public opinion will try to assert
itnelf, as strongly as posnible, for the satisfaction of the next

basic need of every family, i.c. shelter.

PThe urban housing shortage amounted to 2.8 million unite in 1951,
§ million in 1956, 9.3 millicen in 1961, 11.8 million at the end of
1967, and 11.9 willion by April 1969, when urban population touched
97.2 million. Another .5 million arits arc likely to be required to
cover new families during the next decade. Again 1 million units of
the existine housing stock of 11 million would need replacement during

the next Len years. Thus in ail there would be ab egtimated shortage

of aboul 1).4 million units. Against this, the rate of construction
has been extremely lew. 1t worke out to be 3o% units per 1,000 persons

per vear, during the laat thooo plani.

The cver—-al) snortnge in rural arcas was %0.5 million umits

(including those wiich had to be completely rebuwalt or improved sub-

gtaat1ally) in 196}, 6%.0 million at the ond ol December 1967, and

71.8 million by April 1069 wh n rurrl population wik 436 million.

Another 7.% miilion houoing vniti weuld be roguared to cover the anti-

cipated incrcase in rural pepulaticon. Abont Vo) mallien units would be

requived to rerl.ee the datoricration in the exi1sting housing stocx in
our vi.llages. Thus, abcut B0 mililon new umts are roquired te be
provided in th next decades  Apainst this demard, the race of construc-
tioa of now nowr=s 1n rural areas work: out Lo be QA4 umits only for

1,000 poroon:.

Mhe eyer-all rabe of censtrietion in boil urban and rural areas
thus works out e @ houst: ner 1,000 personn annuuily. Apainnt this,
un expart body ol the Lnited Naticn: nas recommendrd construction of

10 hounes wer vear ey 1,000 personse 1t muy nol, however, pe potisible
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to achieve this rate in the Fourth Five-Year Plan with the existing

level of investilent on housing in the private and public pectors. To
meet the situation within the available resources and to minimize

further deterioration, 1t has been recommended that the country should
aim at thc amval construction rate of at least 5 houses per 1000 persons
in the Fourth Plan and the tompo should be gstepped up to 10 houses per
1000 persons in the Fifth Plan. |

1.7 Building Tndustry, Size and Investment during Five-Year Plans

Estimates of invesiment in Firat, Sncond and Third Five-Year Plane
show that invesiment in housing and buildings represented a sizable
segnent of the total investment. From Table 1 it will be noticed that
the quantum of housing and building investment has been incroasing in
every subsequent plan as compared to the preceding one, though its share
in total investment of the cconomy has been rather declining.

Table 1 Investment on Housing and Buildigﬁ in India in
relation 1o total investment in the Fconomy
(Ro. million)

— -

—— a—- aa—

Plan Total Invest- lnvesi- Total Percuntage of investment in
invest- ment in ment 1n aof 3 — - —
ment in Housing other and 4 Housing Other Housing
ithe Luildge to total Buildgee Buildg.
pBoonomy invest. to total to total

invest. invent.

1 2 3 4 5 6 1 &

First 33600 11500 5500 17000 RY:| 16 %

Second 67500 13000 50 19050 19 10 29

Third 104000 15%00 7150 2350 19 T s

e U i et ———— A T .t A - P e - —av-..
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‘'he housang programmes nitiasted during the three plans, related
to specific stetce - mopuiution, like inductrial werxers, porsons in
low and middle incom: groups, siwm dwellers, plantation workers, eic.
These schemes have, no doubt helped i the construction of i sizable
pumker of new housily unsus 1o the dirferent catemories of population.
Howcver, in view of the immease size of the problem which seems to be
deteriorating over the yrars, these efforts have hardly made any dent
on housing shortages. Accordingly, preater emphasis on housing to raise
the allocat2on durins the Fourth Five~Year Plan has been laid. The size
of the Feurth P]an.iﬁ takan to be about Rs. 70000 millions. Fifty per cent
of this 1.0. Re.)100C) millions has beer. carmarked for investment in the
construction sector (R8.55000 millions for residential, Re.85000 millions

for non-resident:al).

1.3 Housing and Urban Development Corporation: ltevolving Fund Scheme

In addition to the housing programmes envisaged in the Fourth Plan, the
Govermment of India has formulated revolving fund scheme for housing with a
capital of Rs.200 crores and the establishment of a central housing
corporation. This corporatiun namely ¥The Housing and Urban Development
Finance Corporaticrn Pvt. Ltd.! has since been established (1970), with the
following objecta:

(i) to finance or undertake housing and urban development
programmes in the country;

(ii) to ’inance or undertal ., wholly or partl;, the setting
un of rew or alelitc lowngg

(311) to munscrive te the dobentures and bonds to be issued
by the State Housinp {and or urban development) Boards;
Improvement Trusts, Development Authorities etce
specifically for the purposs of financing housing and
urban development proprammes;

(iv) to finance or undertake the setting up of building
material indusiriess and

(v) to adninister Lhe momeys rcceived trom time to time,
from tne Government of Tndia and other sources as grants,
or otherwise for the purpotee of financing or undertaking
housing and urban dovelopment proprammes in the country.
The revo!ving furd thus is oxpected to generate large-scale housing con
struction programmen in pslected »rban :entres, specially the metropolitan c:

For the implementation of housing prcerammes, it i8 imperative that such pro,

are executed with utmost ecconomy and speed for quicker return.
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1.4 Availahility of Building Materials

Availability of building materiale in requisite quantities is one
of the imporlant pre-requisites for increasing the tempo of house
tuilding activitius and successful execution of building prograames.
During the Th d Five-Year Plan, shor ape of essential luilding maiarials
oreated ssrious bottlencckse Taking into consadcration the increased
investment in construction during the Fourth and Fifth Plans, advance
action i to be taken for thc cxpansion of various traditional building
material industries such as steel, cement, lime, bricks, timber etce and
development and introduction of new building materials.

1.5 Building Materials Industry/Traditional Building Materials

Bricka, cement, timber, iron and steol are the basic materials of

const ruction in India.
1.5¢1 Bricks

The Fourth Plan production of bricks have been estimated to be
around 100,000 million bricks. The estimated requiremcnte of bricks
for achieving i'c targets in the Fourth Plan is 134,000 millions
(5 year period) lcaving a chort-fall of 34,000 millicn (5 year period).

The prices of bricks have increased by 4060 per cent during the
last decade.
1,502 Coment

Coment i the basic material in- odern constructior. The following
are the rigures of installed capacity and production of vememt for 1968
to 1970 (in million tonnes).

Inctalled Capacily Production
1968 14.1 11.9
1969 1546 13¢6
1970 16496 1540




It is expected that Ly 1970-71, cement indusiry will have an
installed capacity of 18.2% nullion tonnesr due to commissioning of
several new urits. The cemenmt production is expect.d to reach 18 million
tonnes per year with sp inrtalled canacitv of 70 million tonnes by ihe
end of the F artih Pian {1973%-74)e 1 king an average p. aduction of
cement at the begirmin~ and end of the Fourth Plan, as 16 million tonnes,
availability vorition of coment would be satinfactory and nmo additional

capacity of ccrenl is required to be nrovided.

The pricc of cement has risen sharply during the last decade;
R8.1235.60 per foune in 16}, 1o RA.197.01 per tonne in 1970.

1.5.3 3tesl

It ig estimated tpat the rroduction of saleatle stecl during the
Pourth Pive-Year Plan period would be 40.2 million tonnes and out of
which 22.5 million tonnecs is expented to te available for the construction
sectore The acarcity ol steel for constructior iz felt throughout the
country me the production of ctcel is much below the targets. The
production figures for the period 1967-6% are miven below:

Table ~ Production {000 tonncs)

- o - i

Year Stoel ingots Finished Semi-finished
and metal sicel et oel
for castings
1967 63061 4119 1445
196€ B 1404 N.A.
1969 43 320 NeA.

P e R it 0 L Rt -

There has been gteadv increase in the price of steel during the
period 1961-70. The wholesale rate of steel rods and bars whick was
RS8.670 per tonnc in 1961 rose to RS.877 per tome in 1970. At present

great scarcity of plain mild steel ceinforcing bars 1+ being cxpericnced.




1,504 Timber

It ic estim:ted thot 40 per cent of the timber is usced in the
congtruction wndurirye  On thir norm, 3¢t million Cuems at timber
would be available tor constmuict on and the remainder will go for
alternate uses. Foormh Fl=n conuireneni for tusber has been placed
at 11.0 million. Great scarcity of primary opscies of tamber is felt
in the country and ihe prices are scarirge To meet tho gshortage of
primary species of timber in tue ceprtruction anduniry, it has been
recosmended to usc ascondary specien of Limber, Wood-baved panel
products, such on fimsh doors, eto. and varticle bonrds amd

h‘ldb“m Be

1.6 New Building Matcrials

1% ig evident from the foresoing paragraphs that the prices of
traditional building materials have bveen increasing in India during
the last decade. Since building meterialr constitute 65-70 per cent
of the cost of construction, they directly contribute to high cost of
building construction. Alxo the lnbour costs in the building industry
have been going up ami ~orresponding rine in labour wapcs hag been
demanded for with the rise in vrices of tuildings materials. The higher
buildings cost is also dircctly related te livaing cost which is
progressively increasing. Mire ! shows price rame treml in building
materials and Fig. ¢ rives out buildine cosi indicer in major cities in
India. The National Buvild.ngs Organization bave teen enraped over the
years to sugresl waye ard meant: for reduction in building cosi. It has
beer recommerded apd asvecd upon that an important rcute to reduction In
buildins cost would be te nromele now o ldimT anterialn which offer
cconony *n use ar also hely concerve costly tradaticnal materialte
Accordingly the follewing new building materials are beins promotoed for

are in the Tndiar butldin~ andustey?

(1) Modern Structursl Clay Produets
(i3) Sano 'ine "aers
(111) Cellviar Concrote
(iv) L:rht Weosht Argvepaten
(+) Asphaltic Corrarated Sheets
(vi) Trdustrial and Apryaltural Hactes for the
production of tildiar matecials, and

(vt 'i) Ylagtice Building Materiois.
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2. DEVELOPMUINT O PE.ROCIFMICALS BAS'D TN STRTES

The expansion of crud~ 01] refininge capanity in India has increased
the potential avairlabiiiiy of a vast ramys of orjanic and inorganic

chemicals from vetrelews secuarvice ane antegrated devalopment of

petrochemicrl 1ndustry 1w '=3ia wac 4 -vanm uy at the beri=ning of the
sixticss The programme envisaged tne settins up of pstrochemical
complexes hoth in public and private sectors.

Until very recontly the Indian Chemical Industry was based not on
hydrocarbons cf petroleun origin but on the indusirial raw materials of
alcohol from molassec, acctylene Srom calcium carhide apd aromatics from
coal.

2.1 Petrochemical Complexes and Targets of Production

There are two prerequisites for t'lz‘e development of petrochemicals
based hydrocarbons. One is the availability of naphtha and the other
the facility for cracking naphthe. While naphtha hac been available
in large quantitics for many years, the facility for cracking became
available crrom 1967 onwards. In the private sector, four petrochemical
complexes huve been set upe The first one, a 60,000 tonne naphtha
cracker plant wae commiscioned in December 1966, at Trombtay near Bombay
(Maharashtra). At full capacity, the product mix will be as indicated in

Table 3
Tavle 3 Productiopn ol cid-prouucts

Tonnes
Polyethylenc 9,000
Butylalcohoi 3,000
Acetic acid 1,400
Ethylaretate 600
Ethylhexonol 1,600
Diootyl phihalate 1,600
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The second intograted pilant bascd on latest technology
gituated in the Thara-Delapts arua (Maharashtra) was commissioned
in Jamary 196&. This unit at full capacity will be cracking 225,000
tonnes of naphtha a yesr to producc thc following producta.

Table j

Tonnes
Ethylene 60,000
Propylene 35,000
Benzene 14,000
Butadienc 7,200
Ethylene oxide 12,000
Polyethylene glycol 1,000
Kthylene dichloride 3,000
Vinylchloride 30,000
Polyviryl chloride (mvc) 20,000
Iso-propanol 1,500
C=Fthylhexane 8,000

JESSpRpRpPRe PSS S et ettt B & b o S Ben s ARG A AP

Phe third unit commisecioned in Pebruary 1968, war the first project
to makec rhenol, acetonc and phthalic aphydride from petrochemical raw
materinls. The chemicals mamifactured at thisc unit are essentially
intermodiat~s for a number of downntream products such as caprolactum (for
the manufacture of nyion) phenolic and allied resins, plasticizers, acetate-

rayon, solvents, PVC, ctc.

The ipitinl and subsequent nproduction capacity of different productc

ares
Table 5
Tonnes
Initial Subgequent
Capacity Capacity
Fenoi (from Cwacne) 10,000 15,000
Currne (from Menzene and Propylene) 14,50C 22 ,000
Acetone {ro—produet in the monue
focture of pherol from
m}m("ﬂ") ¢ ,000 Q’M
Di-acrtonc .ii-ohol ¢ 4,000 5,000
Phthalic mnliyvaride 6,000 6,000

Phthalates 1,000 ",000

-« - e e . et e E e s e $ M e deer MBS W RER P 6 SRS S SR e e O s o AR U RS BB e ¢ m—




The Fou~ih upit 2o ip ¥eerohize v ort o inbe eroductior in
November 196&, to produca high=density volvetnvlears oo major
produste are:

Tornne::

A - LIRS Wy A . e s ey - . w— R et R T e e e

Hi~n~-denritv Polrethylern 20,000
Processed Polyctaylone ,600
Ziclper Catalvsto 320

- —— b e Bt O . - S ot S -——

?elel The petrochemrcals industry is highly capital intensive and
the technology i nlwo of' sophigticated tyvpe which in contimuousiy
changinge 1In view of this fact, the Government of India decided to set
up peirochemiral complexes in the public sactor primaricy with a view to
provide assured supplies of large tomnages of raw materials to private
sectors for setting up of industries oy, producinz synthetic fibres,
synthetic rubber, plastics, detergents, drugs and phammaceuticals,
pesticides, dyes, otc.e In order to et up petrochemscal complexces in
the public sector, Government of India floated 1n 196y, Indian Fetrochemicals
Corporation Ltd. which is fully owned C-ntral Government enterprice. Its
main objective is the develormeit of wetrochemical compleves nround the
refineries in ihe public sector und its first vrojects are being set up
at Koyali near Baroda adjacernt to Gujarat Refinery. Cil refineries and
petrochemical complexes existing and propesed te be set wp in India are
shown in Fig. 3« An estimated outlay cf aboui Rs.4000 to R8.5000 millione
has been carmarked for Cujarat complex both in +he public and nrivate
sectors. The main anits of the compla - &n Aromatics project and an
Olefins project which are the parent projertn, will be in the public
sector. The down-stream units, which will usc the basic raw materials

mads by the parent projects wiil be in the private sectors The

aromatics unit, astimated to cost ke, 150 million, i3 likely to go into

production by 1972, The Olefins i ojiccty it estimated to cngt RS. 300 millione
'"he Olefins vroieut wil) hirve the lareest napltha cracksr 1n the country

of the capacity of 459,500 tomn.s. Yo 4 Lnowe the lavout of Oujuret
complex and tarsmet dates of production for va.cinus petrachemicnls and

their end vsen. Table 6 1ndicates anticipubed capacity from naphtha

oracker at Xoyoli.
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Table 6 Anticipated capreity from Naphtha Cracker at Xoyall

Fthyleno 130,000
Propylone 35,000
Propylene (Comid. Crade) A 54300
Butadicnc e ,OOO
Benuzcne 23,600

e+ o ¢ g B R e om st o 4 e e 4 A P A | S s . Wt A SRS

P el

Phe avaslability of naphtha, the reedstock for vetrochomicals, ig
very closely connecied with the refining capacity within the country.
Naphiha is needed botlh for petrochemicals and fertilizers. The present
crude refining capncity in India iz abowt 17 million tonnes. With the
expangion of three public nector refineries at Barauni, Koynli and
Cochin, and full pruoduction of recently commisgioned .5 million tonne
Madras refinery, the total refining capacity oy 1972=74 is evlimated
at arvound 26.%5 million tonnese It iu expeciod that the naphtha

requiroments of petrochemicals will be fully met.

2.2 The Plastics Industry

2.2.1 Raw Materials

The Indian plantics industry got its start during the fifties
(before that it was based on imported raw materials and processing
machinary) when rclatively small PVC, polystyrenc and polyethylene plants
were ecstablished. The only base materials (indigenously available) were
aicohol oblained from molasses, ace.yleue from calcium carbide and benzene
from coke nvens in gteel industrve Navntha cracker unitr had not been
plunncd then - use of raw materials that were indigenousiy availablc was
loricale Whon downunbiromr wmlbs waoce egbabliched (ofter 1960), petroleum
sthylene bucame avarlable at much lower cost and twitch-over {rom alcohol
to clhyiene became inevatables At precenl all the major plastico raw
materials are produced n lndiaz.  Among the thermoplastics are included,
™0 (resing and compounds ), polyethylenc - boin low-, and high-density,
polvatyrene (both genernl-puryo:e and hig._rh--impact) and c¢ellulose
acetatis  The thermosets incluce phrenci-formaldehyde urca=-fomaldehyde,
and melomine fomanlaehvde (resineg and mouldsng pomic-.x"-.:), polynsters,
and epoLy resinae  OF the four unit: cnpoged 1n the praducticn of PVC

resin, two are basod on crrbide procegsg, one on alcohol, and one on
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Figure 3
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Table 7 Production of Major Plastics Raw Materials in India

(Tonnes)

Year Phenol Urea Polystyrene Polyethylene Polyvinyl
formaldehyde fommaldehyde (Low-density) chloride
moulding moulding (Resin)
powder powder

1958 1,314 162 1,906 e see

1959 1,810 321 3,314 2,084 oo

1960 2,100 360 3,618 4,147 vos

1961 2,111 433 3,484 5,800 917

1962 2,424 679 3,887 8,058 2,580

1963 2,895 1,030 5,515 74923 2,964

1964 3,225 1,220 5,383 9,057 9,217

1965 3,360 1,225 5,643 13,508 12,179

1966 3,823 1,127 59791 14,129 10,796

1967 3'750 1,342 5,591 9,751 13,611

1968 4,619 1,513 6,735 15,660 17,640

7,975 (HD
1969 2,643 1,540 9,384 18,710 (1D 34,388
_ 17,338 (B :
1970 3,200 1,600 9,400 36,000

22,000 sw;
18,000
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petrolewn ethylene. Among two low-deusity polyethylene plants, onu is
aged on alsohol, and ancther one on actrochemical eithylence The high~
density polyethylene unit commenced production based originally on
petroochemical etnylene. 1in the course of the next few years, all

™C and polyethyiene units will chang~ over to petrochemicals.

Table 7 gives production iipusue SOF vaiious plastics raw materials
aince 1958, During the decade of the sixties the production index
(19613 14,000 tonnes; 1970t 100,000 {onnes) rose to sevenfold, and
the conoumption index (1961: 37,000 tonmes; 1970: 120,000 tonnes)
to sbowt 1.2 times. fThe cstimated requircwents of varicus plastios
by 1973~74 and by 1975-T9 are as follows:

Teble 8
Materials Fresent 1973-74 1978-19
Capacity

{1970-77)
Thermoplast ics 122,500 222,000 474,000
Thermoget 3 8,000 11,000 18,000
Others 13,700 27,150 50, T00
| 133,700 260,150 542,700

Thig calls for the presert capecity to be doubled by 1973-74. With
the infra-stiucture that :lready :xists in the country, and with the
impleomentation of Koyali Petrocheuiical conplex at Gujarat, including its
downstresm units as por colotlsy (17 pecrs certain thal the capacity
of 260,000 tornce for picstice produciion will be ecvtablished by 1974.
Instalied production capaciticu for ~hermo-plastics arc given in Table 9.




Table 9 Instailcd Production Capacity for Themoplastica

e

L f “ [ )
Themoplastics Tonne::/annum No U:i N “f"

nrasn- . su—

Polystyrernc ' 17,400
High denaity Polyeihylene 24,000
Low density Polyethylene 16,000
Polyvinylchloride 45,000

®

102,500

The Plastics Panel of the Develoment Council for Organic Chemical
Industries (Directoratc Genersl cf Technical Development, Government of
Indin) have vrepared the followine estimates for thermoplastics require-
menta for the Fourth and Fifth Five: Year Plan periods. Compared with the
established capacities, these forecasts imply rapid erowth as will be
evident from the Table 10. Table 11 indicates, cgtimates of drmand for

plastiocs in Tndin.

Table 10 Future Requirements of Thermoplastics

(Est imaten) (Tonnes/annum)
Material 1973/74 1976/79

Polystyrene 15,000 70,000
Low-dengity Polyethylcne 77,000 1%0,000
Hirhi-density Polvethylene 30,000 44,000
Polyvinylchloride 0,000 174,000
Polypropylenc 1,000 15,000

224,000 4%5,000

-
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Pable 1) JArtimates of Demand for Plastics im India

Tonnes per onnus

To. Materials 1968-69 197374
1e FP ¥Nouldirg Powlcr 4,000 7,000
Fe IR Moulding Fowder 1,800 4,000
"e U Fesing 5,500 8,000
4. Phenoiic resins 4,000 8,500

fincl. laminates)

5. Tolyesier rescins 300 1,200
e elamine Moulding Powder 150 500
T« HM2lanine Resine 350 1,200
6. LD Pelyetbyloms 25,000 65,000
Ye 1D Polyatinylene 5,000 20,000
10. Polystyrena 8,000 25,000

1l. Foam Polysiyren2 700 2,500 .
17, ASS touldin: Towler 50 2,000
1:s SN Meulding fowder 50 1,000
14, HC reein 20,000 60,000
15. C.A. Poulding Powder 1,000 3,000
15, CJAde Movidiuy Powder 600 1,000
17. Nvlon Moulding Powder 00 750
16, Bvoxr reain 250 50
', Pulyurethanc Foan 500 - 2,500
S0, Pelyvinyl acenale 1,000 5,000
1. Folysrnpylenc 1,500 1,000
<.2.  Acrylies (Iéonomer/moulding 2, 5,000

pewder/gheot )

<3, <eilulose Nilrate Sheeic 150 1,500
¢ e Caldulose Woote films Y 1,000
T B Mhers 450 800
Toial 86,000 234,20

A 4D W ¥ . S T —




Z¢e2.2 Flastic Processing Machinery

With the increasing ava:lability of raw matcrials, plustics
procersing industry hac corresponding'y developed in Indiae. The convert-
ing capacity of the industiy turough vomprrecion moulding has fone up

from 11,200 tonnei in 19%% to 48,000 tonnce in 1966. The corresponding

figure for iniection moulding has increacca from H9%0 Ou., to £,600 Ou.

The number of oxtrvders for the industry bas ricen from %% to ‘00. Four
injection moulding machines of I kre capacity, and 1 of 4 kg. ar: in

operation in India.

Phe indifenous manuTacture of machinery has been csiablished.
Injection mouldin;z, and biow moulding machines, and extruders of various
gizes arc now manufactured in lndia. Injection moulding machines cover-

ing a range of U to 49 Uz. chot canacity ar:. being manutactured.

The mould and dic manufacture ic also established in India on a
rearonable ncele and the requirements of a wide variety of mouldr are
now met indigenomslyve Thre completce ranee of machinery for the manufacture
of injection moulded articles up to 1,400 gms, capacity, such as buckeis,
bowls, PVC footwear, heusehold and industrial itemc and complete extrusion
nlants for tne manufacture of tubular T.im, pipes, monofilamentn,
pelletizing, heavy duiy sacks etes is manufactures in ITndia. Tt s
relevant to stress that the qunlity and productivity of' 111 these equip-
ment mect the high standard of perfory ancc that 18 required of the

machines.

Keepirg in vicw the expancion of the plasticn industry and the
rorr-sponding requirerertn of nrocessing machinnry, the need ‘o train
operators Jor mould makinm, mould decigring, macnine netiins ete., and
mapufacture ¢f moulds ard diec on an orpanized ~eale han longy been folt
Ly tn: Govermmemt of lndia. Acecrdingly, (during 1908}, a Cortral
Inatitute of Flastice, Borincerins and Toels (CTIPRT) hra been establisned
ip Madras (Tawil Nadu) by the Goverrmen' urder the Minmistrv of Petroleum
and Chemicals, assisted oy the Umyted Mt ons Dovelomment Propramme, with

the Tnternational Jabour Or-amrantion s the Brecuting Apency.  The first
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aould making cource ~ommenced at thic Institute on 29 Jamary 1969.
lhe firct desigh course WAS startod six menthe later. The United

Nations Development Frogramme pesides serding evperts for staff of
the Institute, has cupnl ted npecialived machines for the tool-room
and few moulding machines. Treining at the Institute (CIPET) is
industry oriented and aime at ‘rairing personnel for the sponsoring
industries. -

2.2.3% Invepiment and E)nplloment

At the bemainning of ihe Fourth Fave Year ‘Pla.n, the plastics indus-
try provided geinful employment to about 100,000 persons apart from &
large number of aelf-employed persons im the trade. Of the total in-
vestment of about Rs.1,050 millions 1n the plastics industry, approxi-
mately R3.800 million is in the raw materials manufacture sector and
R6.250 million in the jrocessing cector. The raw materials sector i_l
capita) intensive and provided only limited employment opportunitiese
The proccssing sector 18 sonstituted of mainly saall-scale unitea.

Of about 4,000 plastics proceseing units in India today, more than
3,800 are in the small-scale sector.

2e2+.4 Plastics Producys

A ranre of plastic prodvcts vsing both indigenous plastice rew
matcrials as alueo imported materials (such as polypropylene, ABS,
Acetsl resin etc.) are produced in India. These include both conmumer
and inductrinl producic like housrwire, toys, novelties, statiomery
items, electrical {ittines and tixtures, refriperator linere, air-
conditioner grilig, decorative apd inducirial laminates, film for
packarin~, chairs, pipet and rittinm:, bath-tube, senitary fittings,
building herdware etce Glase-fibre reinforced poly-ster resin aluo
finds cxtensave applicatszc.s in tne manufacture ot & nuaber of’ items
like, rocflishi sheetsn, bath-tubs, false—ceiling nanels, concrete

fomere, plazing and portitios ranels.




1 PLASHTCS KUTLD NG MALVRSTAL G

¢} Deveopment and 1nl coauct ion
h agbds - -

T4 witt b okgerved Prer the ferepoing neenn Lhat there has been
freguent 1130 *n nyicas of traadioral taldinge materialn an Indin

thue the corrconondin - centn 6 pddinges conctmetion, duringe the last

dercade. Moreever, the {raditiona’ aater.ole have bteen in short supply

from time Lo time.  Mousi Leadtitaional meoerrades Like bricks, cement
timbor, iron apd olosl e the ronoee ontoricis for bunbding construe-
tion ard these are “ame tested and o'fer neconsary structural perfoim-
ance and environmenial comforts when orva in conntruection, the need

10 economi sz the'r use due bty hick cost and to substitute theoe, where-
ovar pongible with now apbtevial: witienr mes be oconomic in voe and

offer certain advantarer in nor“ormarce, han lorr been felt in Indiae
Plasticr arc amcne the new Wiiddine mitoerials whach have lately come

to the notice of Indian buildine wnduntyry ond efforts arce being made

to systematically develop and 1rtrocuce tham in Tndid,

The developmi:at of plastic building rroducts in India has been
moat 1y baned on corresponding developmemt s in other advanced coun-
trica, With the plamnned cxnsnsion of the Tndian plartics indurstry
baged on netrochomicnls, and wvailab lity of plastics raw materials
at cheaner rates, th2ir converaion into o ranme of products includinge
thore for use an the hwirlding tpaustry has been planned 1n advance,

gince wildine ipdustiry bhin: Lhe najor concimer of plastien.

T4 wonn neound foow bhet the fipgt plasiice building product wes
wntroduced 1y Tndiae  ‘The product wan low-density poiyethylene pipes
Tor waler sorvieces. 14 woot merkoved uder sarious Lrade namea. It
applicat -on pickad up eraduvally Coo viliso wulor sunplicr, and water
saprdaer ar hily rosvans where Clezalility of polyvethrloene prpon and
thois cvariamlity an lopcer depgthr wore baken advanbage of.
Gradualiy witn dhe avealdaritity o plastics raw materanis andiponously
during niativa, other oralucis like, PVC handrail, glass-iibre-

reinforced polyeaster recin preauct:s, PG fleoer tiles, PVC pipen and




fittings ectce were developed. The introdusticn of plastics building
products as subgstitutes, or in prefercr..ial use for conventional
products, had its own problems with the build.ers/engmeers/architectn.
Questions like, durability, life and economics of plastics producis
wore frequently acked by the userse Turthermore their use by
Govermment construction agencies/local suthorities would not be approved
of unless these wore included in official Specifica.tiom/Building Codes.
This would mean furnishing of convincing proof by the plastics building

product mamfacturers to ihe uscrs in respect of durability, life, and

economics and quality, that is, satigfactory service performance,
compared to standard iraditional materials. Mopcover, plastics as a
group of new organic materials are marketed into products under various
proprietary nams anu when offerael, to the tuilders/ architects/engineerl

for use, are confusing in torminology, unless of ocourse the facts are
explained in their true perspeciive. Building industry is termed as
Conservative? 1n its adoption of new materials and tachniques, and

Indian building industry 18 no axception in this respect.

3,2 Climatic Conditions and User Habits

These two importart aspects must be taken into consideration while
introducing new materials to the building industry. Wore particularly
no in cass of WPlagticoy, which are orsanic in nature and their
tcchnolopy is rophisticated and fast changing both in manufacture and
product applications. India is a tropical country. There are regions
in India where minimum tcmperature touches sub-zero and there are
othere where it reaches as high as ‘)’OCC during certain periods of the
year. Rainfall is concenirated in certain regions and there are
regions which are dry, while others are not and humid. There are hilly
r:gions, rlains end deserie. There are coastal recions and their
corronive aimosphere would reduce the life of scveral traaitional
materinls. So we have varied climetic conditions in India. While
specify.ny nge ol plasiics in building in a partieular region in India,
one has 10 stuly these aspecte in relation to the type ot plastice
sugrested for a purticular spoliocat .onm, and whether it is tor external

or internal use. ‘The two nlastics materialn which find extensivo
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applications in the building industry are polyethylenc and FVC.

Being thermoplastics in nature, advantages apart, thesc have
limitations on ~ither aside of the temperatnure scalce It is apparent,
thercefors, that while couziderine developmen! and introduction of
rlastics as building maleriids in ITadia, it ic cusentinl to study
performance chnracteriniics of thewe naterials in relation to climatie

conditions ac o whole, ani in the region concerned in varticular.

*Uzcr habits? in the building industry are yet another aspect
which nceds due consideration while wsurpesting adoption of new
materials. Plastics are basically ddelicata? materials to handle,
though in their service, performance they may excel in ecertain
characteristics over traditional buildins metcrials. Handling of plastics
materials on building nite, their storape and installation by suitubly
trained workmen has called for reoricntation of usera' habits in the
buildine industry. The gsituation hau: also called for systematic
education of users in India in the proper adoption of plastics an

btuilding materials,.
3«3 FPlastic Preducts

A wide range of plastics raw materials produced and marketed in

India are copverted into products of use i1n the building industry,

Among the plastic producte currently produced and marketed for the

building inductry in India ares

(i) Surface coalin/rs~-paints and varnishes;

(1) A viner of ¢ etrieal fittinges and fixtures, in
phenol and vreafomaldehyde, polystyrene and
acryliers;

(111) ®lectrical conamits in PVC, and polyethylenej

(iv) Decorntive lamanates for surfacing wooden furnitures
(v) PVC handrq:lz, curtain rails, and stairease nosingsi

(vi) PVC fleor tileg; (inclt PVC-astestor floor tiles);

(vii) Bpor, reciv bared fleer topyires for industnial floors;

(viii) Roof=1yvhlg sheotr in glasa=fitre roinforeed polyester
resin (OAP);




(ix)

(x)
(xi)

¢

(xii)

(x1it)
(xiv)

(xv)
(xvi)
(xvii)

(xviii)
(xia)

(xx)

L
N
>

1]

Glazing and partition punels - plain and
decorative in GRP;

Polyethylene film for water-proofing and DFC;
WC seats in pherol-, and urea-formaldehydej

Pipes and fittings in polyethylcne, low-, and
high-density, and rigid (unplasticized) FVC
(including showers, sink-wastes, water taps,
wacte traps, floats and syphons (for ciatemn)
in polyethylene);

Bath~tube in GRP;

Thernal and sound insulation materials, expanded
polystyrene and polyurethane foam-rigidj

Concrets formers in GRP;

Chairs in GRP and polypropylenes

-PVC (including foam-PVC) leather cloth, and

rigid PVC sheet - plain and decorative;
Window catch and handles in polypropylene;
water stops (Water bars) in PVCS

Palse ceiling panels in ORP, high impact, and

expanded polystyrene etc.

3¢3s1 Decorative Laminates

These are quite popular for surfacing wooden furniture, door-
panelling, and counter-tops, in residential and commercial buildings,
restaurants, hotels, and showrooms.
impregnated paper based laminates with top printed laminate impregnated

These are essentially phenolic

in melamine resin. These are presently produced and marketed under
‘different proprietary names, by fivae units, and are available in a

range of colourful patterns and shades, and convenient sizes and thickness.

‘3. 3.2 Pipes and fittings

Plastics for cold water services has gradually gained acceptance
with the building industry. Over a dozen units sre engaged in the
production of these products using indigenous polyethylene and FVC.
Plastic pipes from 15m to 250mn sizes are produced and marketed in
India. The production of rigid FVC pipes and fittinge during 1970
was 1000 tonnes and during 1971 it 18 likely to Le around 2000 tonnes.




‘he corresponding production of polvethylene pipes was only about

00 Lonnes. woanitary Tittings such ¢ the taps, sink-w.:stes, showers,
aste-traps, floats and sypnons, all in polyethylene are currently
yroduced and have been accepted by ihe buiiding indurtry. The organized
wsage of plastic pipes and sanitary fittings by the building industry in India
.8 rradually picking up, as their prices are comparative with the non-
*errous counterparts. Plastic pipes at present produced and marketed in
‘ndia are cconomical to use for water pupplics. For instance, 15mm to
10mm size UPVC pipes are 40 to 60 per cent cheaper than G.l. pipes;

;omm and 65mm ©izer are 30 to 40 per cent cheaper than G.I., 50mm to
{50mm sizes arc 10 to 15 per cent cheaper than AC pressure pipes and

15 1o 20 per cent cheaper than CT pipes.

o3 2 GRF Products

Clags—-fibre reinforced polyester reuin (CRP) producio in peneral and
» numbor of them for the building industry in particular, have now
agtablished themgelves in India. GRP corrirated sheets are extensively
1ged an roof-lisht shects in industrial shede and factories. These
sheets arce astronp, shatter preof, permit 1iysht tranmmiscion up to
10 per cent and are Lirdt in werpht and thns offer prent advantare for
iong distance transuvortation besid.: these are favoursbly pricede GRP
sath~tubs have bean introduced in Imo12. These are quive popular in
wtole an thevy nre ecomomical and offer gatisfactory service performances
doreelain enamnlled caet iron and cnamelled prensced steel are the common
iatorials thet have been nged in Lhe mamafacture of bath-tobse Until

secontly £or cood cuality bath-tuts, standard hotels in India have been

lependin~ ov theip imporise. With the intreduciion of GHF bath-tubs,

1otrls are gradually switehing over to their uses Mepre thar six unitn

wre epreoed oo e pomfhetuse eof TRP hathebuboe

Other SRP produets {hat hove been mowiged onl sre mary Led 1ncludes
thair:, taloe=-coiling pareds, concrete formers decorative glavinz and
mrtition panels, asd kitcher sinka.  Ir fact the GRE monld reoan India
we well equipped Lo fake up any speerfic job accordine Lo the reouirementn

f the uscora.
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3.3.4 Floomnc

Plooring in plastics, PVC floor tiles, and PVC-uchestos floor tiles
are produced in India in var ¢d colour desigus and ratterns. Plastics
f1ooring is popular in commercial buildings such ag the showrooms,
hotels, because cf its easy to lay sdvantases, and alao that it can be
conveniently laid in any Jepired pattern. FVC flooring is aveilable in
different sizes cut inic tiles, or in sheet lengih depending upon the
requiranents of the users.

For industriai fleors, such as in chemical plants, manufacturing
fortilisers, pbarmaceuticals, acids, solvems etc., dairies, garages,
gervice stations, etce use of epoxy resin baszed floor toppings have
been formulated. These are available in India and have been actually
installed satisfactorily in a number of industrial undertakings.

3,3.5 Aorylic Plastic Producta

Though acrylic plastics are not produced in India, they find
extensive applications in moulding light ing fixtures and false-ceiling
panels (for diffused lighting) commonly seen in theatres, and
commercial egtablishments showrooms, restaurants etc. At presemt
acrylic plastics are iaported from the U.K. and Japan.

3.3.6 Building Hardwarc

/. number of items ct hardware in plastics have been introduced.
Plastior hardware have a long life and this is particularly advantagecus
in the maintenance of buildings. Curtain rails, hand rails, and
staircase nosings in PVC, and vindow stays in polyrropylene are
produced and marketed in India. These nave been found to be
satisfactory in service performance and are cconomicel compared to

their metallic counterparts.

3.4 Quality Control and Standardizstion

Plagtico producte are naw to the buildine indunt.ry. Sufficient
expericnce in their manufactare and uae has yot to be gained in India.

In the building indurtry 1t is not an ‘acoem; ¢d practice to specify new
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matorinle unican theso are myic and enmtificd an ver standard
apecificationn, In the abrence of cufficient evperience available for
plagtice us Widluing mairiala, Tndran wamteetnrers had been taking
advantame of sianacsd sreextications From advanced count cicte British
standard specificniiens f'or the plantic products have been accepted in
Tndia. Keering tnh view the cxpansien and diversification of Indian
plastics o by, he taloa Stanc. oo Inmsbitnidion (77T) har been
lately enpaped 1n foitmlatang a geries of standards for plastices
building producls produced and marketed in India. Indian Standard
Specification: will preatly racilitate adontion of plact: cs products
in the building industry and help maintain their quality. Indian
Standard Speci Tications on the following sub ucts have so far been

formulated and 3osued.

(i) WC meals in phenol~-, and urea-formaldehyde Y330%48-1967
(1i) Polystyrene wall tiles 18:3463-1966
(1i1) Flexible FYC flocr tiles IS:3462-1966

(iv) PVC asbestor floor tiles IS:34A1-1966

(v) Methods of tests tor plastics Tlooring and wall tiles
15t 3464-1966

(vi) Code of practice for laying croxy-renin floor toppings
1534631-196¢

(vii) Low-density polyethvlene pipes tor nolable water
suppliec IS:076-1068

(viti) Hirhedenmsaity polyvothvlene pipes for polable water
supplien TS:4984-1906 and

(ix) PBigid (unplooticived) PYC nipes for potable water
supplicr 15:4985-196f
The major placticn Puilding produets weich doemand sirinsent
mality control durine mamafacture, are plastin pipes and fittings.
At present plostice odvos manufactuared in India are as per relevant
Indian Standard Hpeciticationas Tn the formulation of' Indian Stundards,
both marmfacturer .nmd uscr inlerests, as available and required n
Indin, coupled with rolevnnt cperience an bhe Pield pathsvea from

advorced cowii rben, are Lakor care ot
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3.5 Import Substitution

Non-ferrous metals and their alloys find wide applications in
the mamufacture of o mumber of building components which are used
extonsively in the consiruction irdustry. Theae include building
hardware, sanitary fittings, G.T. pipes and sheets and other miscel-
laneous components, such as wator-bars/water stops. Zinc and copper
are the common non-ferrous mctals which have found applications in
the manufacture of the caid components. Both zinc and copper are in
short supply in India, and a major guantity of these is imported which
mcans & drain on the country's foreign exchange reserves. Brass which
ip an alloy of zinc and copper {oes into the mamufacture of & number
of building hardware 1%ems, such as window stays and fasteners, door
handles, and sanitary fittings such as water tape, stopcocks, sink-
wastes, etc.

_ The Government of India's present policy of discouraging the use
of brass and other non—-ferrous mctals for building componemts calls
for import substitution measures apd the use of other materials which
are resdily available in India, or, are likely to be available in the
near future. Aluminium which is indigerousiy available, has been uuéd
to some extent in place of brass in the mayufacture of a few hardware
jtems, but the problem gti1l remainc for substitution plastics to colme
upder the Yother class of materiala' which have found extensive

applications in the mamfacture of building component 8.

3.5.1 Building hardware

Developmente in the une of plastics for building hardware in
India have beoen quite promising. Curtain-rails, handraile and
etaircase nosinge in PVC have alrecady been successfully produced and
marketed in the country.

The introduction of polypropylene vindow stays has been welcomed
by architccin znd buildercs They have heen showr to he very economical
on cost-to-cost iasise The conventional hrass Ywindow stava? cosis

abourt Rs.5.50, whereas a pol mropylene stay only about R8.1.%50.
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The latter has the additional advantages much as availability in the
desired colovrs, good Tigidity combined with flexability, corrosion
peaigtance and frecdom from maintenances There is no likelihood of
any Ytheft? of plastic fittines an it 18 common with brass fittings,
in pubtic tuildinsre With the rowing trerd to conntruct multi-
astoreyed buildings in India, nterl windows and window stays/
fastepers wil!l pe used ip Jarpe number and the wse of polypropylenc
window-stays in their place could centribute much to cconomy nnd

also substitute brasg.

Duor handles and knobe for cunboards amd drawers in polystyrene,

acrylice and nelvester have also been well received.

Polypropylenc nsed 1n the manufacture of window-rtays and
fasteners is at present imported. But on weirht-to-weight basis one
kilogram of nolyrropvlene will give more mumber of window-etayvs as
comparcd to that of brass, which is also imported, However, the
import content of polyproupylene both in regpect of weight and cost is
must 1csn than that of brasn as 18 evident in Table 172, and thus the
coet of the finiched oroduct aa shown ir Table 13e  ‘Thourh this may
not be a care of direct impert substitution butl coneriderin~ the wcight

and cost of import content invelved there is certainly a subitantial

saving of foreim exchanper.
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Table 12 - Brans Versus Plastics Materials for Building Products

8l. Product Materia) Commonly Used Material Material Material
No. Cost suggested Cost
for sube-
titution
(quantit
required
1 2 4 5 6
Plastics
1. Window stay Brass 200 gms Rs.3 (@ Re.15 Polypro- 25 10 paise
00 mm size per Kg.) pylene gms (@ Rs.4
per Kg.)
2. Window Brass 135 ems Rs.2 Poly- 20 T paise:
fastener aethylene gms .
3. Tap (water) Brass 250 em2 ReedeT5 Poly- 125 63 paise
" gige ethylene gas € Rs.5
~ per Kg.)
A, MWasmte trap Brass C.P. " 200 Rs,1
ons
5¢ 8Sink waste Brasa C.P. " 40 20 paise
¢ms
6. Basin Brass C.P, " 50 25 paise
waste ams
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Table 13 - Comparative Market Prices of Braan and
Plastic:; Buildin~ Producte in India

51. No. troduct Braas (i'n.) Flastics (kR.)
1 2 1 4
1. Window “Hay (1.") | G50 per pieco 1+%0 per piece
o - Window factener 5¢50 per piecce 1.50 per piece
3o Water tap (") 6e50 ver piece 4.% per piece
4. Wagfte trap 12,00 per pince 16.00 per picce
5 Sink waste (11n) 4400 per piece 1.5 per piece
6. Basin waste (13") 4,00 per pirce 1.50 per piace
7. Bath shomer () 3,00 ner piecce 2.00 per piece
Eie Bath shower (5") %.00 per piece 3.00 per piece
9. Stop cock () 7.00 per pieca 5.00 per pirce
10. Float control 4.00 por piece 2,00 per picce
valve
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3,502 Sanitary Fittings

Non-ferrous metals apd their alloys are most commonly used in
the mamufacture of & mumber of sanitary fittings, which include,
water tap, waste trcp, sink waste, basin waste, bath showers,
stop cocks, and float control valve. These items have now been
suocessfully produced in plastics, (polyethyleme, both low-, and
high-density). Switohing over to plastics in the mamfacture of
these items not only offers inherent advantages and longer service
performance tut also helps comserve and substitute non-ferrous metals
asd alloys. Plastics sanitary fittings are economical and prevent
frequent replacements which are common with their metallic counter-
parts. Table 13 gives comparative costs of plastics and brass
sanitary fittings.

3.5.3 Pipes and fittings

G.J. pipes and fittings are commonly used in plunbing services
in the building industry. Now plastics (polysthyleme and PVC) pipes
and fittings have been introduced which offer advantages and are
economical.

3.5.4 Roof;m g!.'t L]

Asbestos-cement, and G.I. corrugated sheets are accepted
roofing materials in the construotion industry. In the former case,
the asbestos fibre required is imported, while in the latter, sino
constitutes the impor: comtemt. Polyvinylohloride (PVC) corrugsted
sheets have been successfully produced in other countries,
particularly in Japan. FVC corrugated sheeis, serve a good substitute
to G.I. and A.C. roofing sheets. Also PVC corrugsted sheets oould de
used for temporary sidings for which G.I. sheots are used commonly.
PVC ocorrugstod sheets are light in weight, yet strong, possess
ilt-in-colour (thus no frequent paning required)s PVC corrugated
sheets, beocsuse of their light weight, could be found very useful as
roofing cheets in hilly regions and at high altitudes, where
transportation of heavy conventional roofing sheets pose problems.
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Though PYC corrugated shcets are not yet ‘n comercial production in
India, there is good scope for their development by the plastics
industry, and introduction into the building industry, in the near
future.

3.6 Research and Dovelopment

No systematic renearch work on the development and introduction,
a8 also to atudy in-field aervice perfomance of plastics as building
materials in India has been initiatede It is partly duc to the late
introduction of plastics in the Indian building industry, and partly
due to the fact that thc nlastics raw materials manufacturers in
India have collaborative arransements with their principals in UK.,
U.S.A., Japan and West Germany. The work carried out by the respective
collaborators is comnunicated to mamufacturers in India. In the case of
building industry, research and development problems are much
different keeping in view the Indian requirements such as that of
olimatic conditions, user habits and ecconomics. The need is now felt
of initiating research and development work in respect of the use of
plastics in building in India. The plastics raw materials
manufacturers do maintain their 'Technical Service Laboratories! to
study and solve day-to-day problems referred to them by their

respective customers,

Only recently some weathering atudies on the use of plastics
in building were initiated at the Central Building Research Institute,
Roorkee. These related to (i) Use of polyethylene films for water-
proofing and damp—proof course, (ii) polymethyl methyacrylate sheets,
as skylights and glaring (iii) polyester resin gherts (glasta;fibre
reinforced). It hae been observed that polycthylene films uned in
buried situation for 7-8 years were found to be comparablc with newly
manufactured films in their tonsile strensth and elongation value,
Study on outdoor behaviour of new films both of natural and black
varioty was also taken up., Natural films failed earlier than black
tilms, the elonpatior value came down to below 10 per eent at the end

of threce montha! exposrre in the case of natural filmo, whercas value
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remained nearly 200 per cent in cace of black films. The oriminal
elongation value was 400 per cent ir both cases, Natural film mploc
were completely damaged due to weathering effect in six months. Black
£ilm samples werc in sound condition but showed a further reduction of
elongation value to 150 per cent.

Indian cast shects of polymethylmethaarylate wexrc exposed to
outdoor weathering for threec months. Weight neasurement , visual
observation, gloss retention, light transmisnion and tensile strength
were adopted as the test methods for assessing wcathering effect on
these sheets. Data collected so far have not shown any appreciable
failure in the sheete.

Weatiering studiea carried cut on glass-fibru reinforced polyester
sheets of different commercial brands showed oonsiderable disooloration,
and fibre prominonce in one-year outdoor exposure.

The Central Public Health Engineering Research (CPHERI), Nagpur,
bas conducted extensive investigations to compare the material quality
of water passing through and stagnant in polyethylene and unplasticized
PVC pipes with those under similar conditions in C.I., G.I. and A '
pipes. The experiments conducted at the Institute have clesrly
demonstrated that these pipes are safe from bacteriological point of
view for potable water supplies and that they are in no way intoriof to
the conventionally used pipes; further neither the plastic pipes harbour
larger number of bacteria on the internal surfaces as compared with the
oonventionally used pipes nor they pose any problem for disinfection.

In the light of these findings, and the suggestions made by the Ministry
of Health, and National Puildings Organization recomaonding the use of
plastics pipes, it has been concluded that polyethylene and

unplasticized PVC pipes are quite safe for potable water supplies in
India.

Investigations on the lead content in UFVC pipes for potadble water
supplies are under progress &t CPHERI, with a view to evolve a proper
method of analysis of lead for incorporstion in the relevant Indian
Standard.




There is preat ncope fer initiatins research work in India on
developing mitable portatlc structure: incarporating plartics compononin,
for use in hilly repiome and 1eld nroas, ags also reculred for cmerygency
cavned by navaral calamitinre With - ne trond in multi- storeyed buildding
congtruction in Tndia, there is also a need to derim and develop nuitable

plaetico foam-core gandwich pane) construction.

3.7 Q.aan-hi atorien

In the abarnce of any organized usape of plastine in tnildins in
India, it hat not been possible to collect and corrclate information on
case-historicn. The only usame which has teen talked of much and pro-
pageted in the building ipdustrs during the last 10 years han been the
use of plastics pipes for co’u waler scrvices. First, it started with low-
density polyethylene pipen for villapm water supplies, asalso in hilly
regions. Problems cxperienced were rhiefly rmlated to wmproper installa-
tion teshniquer and uncatisfactery jointinge And because, polyethyleno
beins flexible and soft vnouph to be damapcd by any charp tool, complaints
such an that pipes had bern damared by "rodents" or cut by minchief-mongers,
were frequently cntertained by the manufaciurerse User derartments would
naturally get cantiens 1n acrepting plastic pipes. Cradually they were

convincec that "rodentas” had no specific liking for polycthylene.

Unplamticized PVC pipes came in the tield later, and their first
organized apnlication for villare water supplies commenc~d during 1963,
when 4,000 £1. of PVE pipen {sizes O io 5" ) were donaied by a PVC pape
manufacturcr from Hollana, for installation in a village near Delhi.
The same have been miving satisfactory perfomance since thene Theae pipes
are mostly buried in the ;round. Rccently (April 1971) a portion of the
pipe wags cut and rcmoved for obscrvationms and testing for mc~hanical and
hydraulic properticse Vipually, the pipe did not show any damage, or
gcale formetion and appearcd to be in ite oriminal shapr and form. Thin
it the oldest history (& wenr) available in India in respect of usne of
PVC pipcnie lately, PVC mpoes have been recommended by Publie Hoealth

Engineerine Departments and local anthoritirs and constructi on ageneies



for water supplies in different regions of India, in sizes varying from
15 mm to 250 mm. In respect of PVC pipes usage, users in India needed to
be conmvinced in relation to economics and satisfactory service performance
besides durability of the material compared to conventional metal pipes.

Other plastic products which have been recommended and used in
building, include PVC handrails, rooflight sheets, PVC floor tiles,
decorative laminates, and polypropylene window stays. Use of PVC hand-
rails has not posed much difficulty except that for external use, only
black colour has heen sugpested, since other colours are prone to fading
by exposure in the 6pen. Rooflight sheets in GRP have ‘indicated fibre
prominence by outside exposure. The indiscriminate use of FVC floor
tiles has not p;'oved favourable. The introduction of PVC-asbestos floor
tiles recently may prove to be more popular with the building industry
in India. The use of decorative laminates for surfacirig/pmclling
externally has posed weathering problemsn whereas their indiscriminate
use for surfacing counters in banks, restaurants, cafes, has brought out
problems like that of unsatisfactory abrasion and wear resistance, where
printed desipms of laminates have been used. Also delamination of the
laminate has been noticed on laboratory table tops especially near the
sinks, when proper aithesive has not bsen recommended.

3.8 Promotional Development Activities
ole of National Buildings Organization

During 1966, the National Buildings Organization initiated a
aystematic programme of promotional development work relating to plastios
building materials produced in India. A section on "plastics in tuilding”
was established and this hac been looked after by the author since then.
Thie involved systematic progsramming of work of the seotion, such as
colleotion and collation of technical information on the subject from
various sources within the country and abroed, preparation of list of
plastics building materials mamufacturers in India, arrange lectures/
cxhibitiona/film shows bringing out fa_cts and figurcs relating to use of
plastics in building, end answer all the technical enquiries on the subject
received from various construction agenciea/local authorities in the count:
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Until the suction in NPO was established, -the communication sources
between plastics building product manutacturers and the prospective
users had been in a much confusing state of affairs. Plastics materials
terminology and th:ir proprielary names were chaotic to the engineers/
architeets/builderss  Tor Lha., 211 loslise were either "PVC" or
"polyethylene .« 'The promoiien nf pla. tic produets by the mamufacturers
wag not from malerial - properties point of view but purely on trade
promotion anpects. The bmildirg induvstry on the other hand could not
cutch up with plastics and the confusing terminology. The need for
promoting plastica in the Indian building industry, by an impartial
agency, wilh no commercial bias but with technical orientation, was felt.
Since the National Buildings Organization is a national co-ordinating
agency for the indion building industry in respect of building materials
and conrtruction techniquey, the work on the usc of plasties in building
was taken up by NBO. This was well in tune with the developments taking
place in other covntries and the corresponding expancion of the Indian

plastica industry.

Flastico-in~building-information service is at present maintained
in thr National Bvildings Organization. Information shects/bulletins
are preparcd from time {o tire on seliected acpects of plastias in
building and iesund te various construrtion agencins ard user departments
in the country. So far the followine infomation s:heetn/bulletin have
been prepared and icgved. These have been found very us~ful and
informative by the nger dopnrimortae

(1Y Tivt af imnortont - aneafaet cweme of rlastics bLuilding
materials mamtacturers in Indiag :

{ii) Flsetics in Plimbins - Pipes and related producte;
(430 rroirct Note)

(iii) Placticn as Buirldines Muterials
(NBO Technical Tnformation Series Bulletin);

(1v) Materiaic for domy-proofing, water-proofing and roofing;
(NBD Progcet Yote);

(v) wilding Tapdwere 1y Prasticn
(NBO Proiect Mote);

(vi) Prefabrication Trends in Duilding Industry - Role of
Plectien  (FRO Frojeci Mote);

(vii} Wloorin~ in Plastics (NRG Technical Tnformation Series
Bnlletin)




In addition, the Journsl of National Buildings Organization
(half-yearly) has been bringing out supplements under "Flastios in
Building” wherein useful information and activities on the subject are
covered from time to time. The activities on the use of plastics in
building in India are pgiven wide coverage in technical journals and
looal newepapers (ref: FPhoto-copy of a news-item)

3.8.1 Seminar on Plastics in Building

The first Seminar on Plastice in Building was organized during
9-10 March 1967, ot New Delhi, by the National Buildings Organization
in co-operation with the Tndien Section of the Plastics Institute. The
main objective .of the Scminar was to create an awarcness among the
prospective vsers of plastics building materials regarding their
potentialities and advantages, as also the limitations of these materials
in the light of developments taking place in the advanced coumtries and
corresponding developments in India. That this objective was successfully
achieved was rvident from the prompt response of the mamufacturers,
engineers, architects and others in the building trade, who participated -
in the Seminar; altogether 250 persons from all over India repreaeuting
different user departments including those from research institutes,
and plastics product manufacturers participated in the Seminar. Sixteen
papers covering various aspscts of applications of plastios in the build-
ing industry and also reviewing the developments in other countries
were presented and discussed.

The usefulness of the Seminar was cnhanced by the YPLASTICS
DEVELOPMENT HOUSE", which was planned and erccted by the Plastics Institute
in co-operation with the National Buildinge Orgenization and plastics
product manufacturers, to Jemonstrate the actual usage of various plastics
building materials produced and marketed in Tndia. The Development House
wag kept open to the public for over two months and attracted more than
6,000 visitors and rcceived wide coverape in local newspapers.

Recommendations: The Sceminar had adopted several rccommendations for
promoting the use of plastics in building in the country. These are
fiven in the Annex to this paper.
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Use of plastics in bui

lding:

NBO body set up

From OQur New Delhi Bureau

NEW DELHI, February 7.

The Union Ministry of Works,
Housing and Supply has constituted
a central body in the Nationa! Build-
ings. Organisation, to formulate and
co-ordinate developmental work on
plastics with a view to go;motm; their
use as building materials in the coun-
try.

Crestion of s ceutral body was one | be

of the major recommendations mads
st. the seminar on *“Plastics in. Build-

"» mma.oruniud jointly by the
N and indian Section of the
Plastics Institute.

TASK

The members of the Central Body
includs the Directorate-General oi
T al Deveiopment Ministry of
Industrial Development and Company
airs, Central Public Health [ngi-
néering Research  Institute,. Central
Resesrch Institute, the indian
Standards [nstitution. the Indian Sec-
tion of the Plastics Institute and the

National Buildinge Organisation.
The Central

mlnd

take research %rtoiecu with & view to
studying the behaviour of known
plastics products under Indian clima-
tic conditions and lay downm rvecom-
mendations for the proper use of plas-
tics building mat snd
marketed, in India. The deve

of new indigenously sloo

be considered E., ss the basic raw me-
terisls, required for the purpose, would
available ia t

The ceatral y also been
entrusted with‘ the wor?a of h -
down codes o toes in reger
the use of plmg“ products in order
to facilitate construction depmm
sdopt them in their works, It w
lalso assist the Indien Standards insti-

in the formulation of Standard
' Specifications for plastics building pro-
ducts and their uses.

Of 40.000 tonnes annual production
of plastics raw muaterials in Indie, a
portion is used by the building indus-
try in the shape of electrical fittings
and fixtures, decorative laminates,
floor tiles, corrugated and roof light
sheets, sanitary  ware, thermal and
sound insulation materisl and pipes

fittings. The consumption of
plastics in advanced countries the 1SI
1 estimated over 25 per cemt. of the
total production.




3.8.2 Committee for Promotion of Plstics in Building

The Cent ral Body, namcly, "Commsttec for promotion of Plastics
in Building", (as rccomnended by the Seminar above) has since (1968)
boen constituted in NeB.O., by the Government of India, Ministry of
Workse, Housing and Urban Development with the following terms of

referencel

(i) To suggest course of action for the implementation of the

of the rccommendations of the Seminar on "Plastics in Building”;

(ii) To take up work relating to the subject of plastics as
* buildings mateoriales, ac and when call.d upon by the prospective users

and plastic building materials mamufacturers, sudch ass

(a) Assisting the Indian Standards Institution in the
fommulation of standard spccifications of plastics

building materials;

(b) Laying down codes of Practice for Plastics Building
Matcrials and their inclusion in the respective Building
Codes to facilitatc their adoption by Municipal Corporations/
Committees, Ceutral State P.W.Ds., and

(ii1) To take up rescarch projects, if and when required, with a
view to studying the building characteristics, of lmown products under
Indian climatic conditions, and also in the light of availability of
inoreased quantitics of basic raw materials and development of new
producty indigenously.

Both manufacturer and user interests are represented on this

Committcc. The National Buildings Organization holds the Secretariat.

The Committoc has simce mct twice (March 1968, and February 1969)
and had preparcd and discussed the following proposalss

(1) Plastics-in-Building Infomation S.rviec;

. (1i) Need to demonst rate the use of Plastics for cold watcer
plumbing on country-widc scalej
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(iii) Training programme for pl\mbers/sanitary engincers,
in respzct of uge of plastics in plumbing;

(iv) ftandardization of plasti-s building materi~ls;
(v) Viagning wind deoiaguing 0l piasiics developwunt housesj
(vi) Bringing out an illustrated guide on plastics in plumbing;

(vii) Prefabricaticr trends with plastics in tuilding industry -
scope for development and introduction of plastics foam-
core sandwich panel comstruction in Indiaj

(viii) Development and promotior of building haniware in plastiocs;

(ix) Development and imtroduction of plastics cisterns (cold
water storage and flushing);

(x) Introduction of asphalt impregnated plyurethane foam as
joint sealane filler.

Plumhing is a necessity for every housec planned for constructionm,
it does not make any distinction between the sophisticated and un- _
sophisticated., With the accepted usc 0: plastics in plumbing and water
gervices in other countries, and the developments taking place in Imdia
_in this direction, plumbing and water services offer a major outlet for
use of plastios in building. In India it is mainly the cold water
services and plumbing, and thus the plastics piping systemas which are
themoplastics in nature vith obviows Y‘mitationo for use for cold water
ssrvices, off.r umprecedentod zrowth n India, if organ.sed systematically.

One of the recommendations of the Committece for promution of plastios
in building was it promote the use of plastics for cold water plumbing and
services on country-wid~ scale. For this purpose it was decided to
orgenizve a scries of get-togethcrs/demonstrations on the subject in
different regions of India, 1n co-operation with the plastica piping
systems manpufactur-rs ana construction agencies. During the lagt three years
such get—togethers have been organizcd in three different regionse These
got-togethere have created a fuir amounmt of swarencce and appreciation among
enginecrs/architects/builders in respect of usefulness of plastics piping
systems available in India. Also, construction agencies and local
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authorities have got themsclves convinced for tuking into their respective
buildings Code:;/Specii‘icat ron of works, use of plastics piping system for
cold wator scrvices. Training coursce for the benefit of plumbers and
sanitary engineer: have been succegcfully organized.

3¢8+3.1 Demand for Pipes in India

The demand of Ge.l. pipes, 15 mm to 32 mm, for the building industry
during 1969-74 hac been estimatcd to be 62 million metres whercas that
for 110 mm heavy C.I. pipes it is placed at 17 million metres. Bven if,
half of this requirement of pipes is met out of plastics pipes - mostly
UMVC, which is the only one for th: building applications, thc consumption
of PWC for pipes alonc would work out to be over 30,000 tonnes.

3.8.4 Evaluation of Service Pertormance

One of the significant approachcs Lo succescful promot ional devclopment
work is to fomulate a procedurc to cvaluatc satisfactory service performance
of new building malerials and for thai matter plastics as building matcrials
while in actual usage. This would facilitate organized growth and proper
adoption of plastics building products. As a result, the National Buildings
Organization has takcn up "experimental projects" to cvaluate service
performance of plastics (PVC) piping oystems and building hardware in
plastice (polypropylenc window ctays*). Thcoe products have been installed
in a number of buildings (recidemtial/office) with a view to expericncing their
satisfactory perfomance in usce Over the last two ycars since the products
were installed, their satisfactory performance has beon reportede This
sort of procedure has becn necessiteted due Lo the fact that the information
supplied by the plastics building product manufacturers on this aspect has
been invariably questionable by the building industry and at times misleading.

—
*

Surfacc crazing has been obscrved on grey-colour window stays exposed
in Delhi weather,
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4. FUTURE PROGRAMME

The basic .aterialas of constructic.. in India being traditional,
some of the building components in plastice which have been successfully
developed in advanced countries, have great scope for their introduction
in the Indian building industry. During 1970, the author was deputed
for six months to visit the United Kingdom and a numher of countnes in
Europe with a view to study developments in the appllcatxonb of plastics
in building. He¢ had the opportunity of studying the developments from
the point of view of Indian tuilding industry requirecments. We in
India have to pick and choose som: of the applications to suit ihe Indian
requiraments, such as that of c¢limatic condltmnu and user habits. Since
plastics raw materials will be available in larger quantltms in the
next few years, the development and introduction of the following new
products for the Indian building industry hold out a pramising future:

(i) Flushing cicterns in high~impact polystyrene;
(1i) Overhcad water storage tanks in polyethylene;
(1i1) PVC rainwater system;

(iv) PVC so0il pipe iystem;

(v) PVC coated steel/zluminium sheets, and

(vi) PVC window frames.

Flushing c.sterns in India are mad. in cast iron and ceramios, and
have their own problems such as they are liable to lcak and crack, besides
being heavy in weight. Already flcat balls, syphon etc. moulded in
Flastice are available in India. The shell cf the cistern could be
moulded in high-impact polystyrcne. The practice of using overhead water
ctorage tanks in G.1. metal sheet is very familiar in Jndia. The tank
iz icvariably exposed to the atmosph-re on the roof of a housce In
course of fime the tank gots worm out and badly corroded, and this is
fiore common in coastal regions whe:re tLhe atmosphere is ccrrosive and
affecte the G.I. metal component s, casily. Substitution of metal by
suitaole plastice materials such ac plyethylen: could prove to be quite

esoaimical and favourable with the building indusiry.
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The conventional raimwaler, and soil pipe gystems in India are
in cast iron. Here again in ceestul regions in particular, corrosion
and frequent replacements are p.okloemee The FVC aystems, 11 designed
to Indian requircments could prove to ho quilc popular with the tuilding
industry.

For putting up industrial structures, and roofing, G.l. and A.C.
sheots are uscd. The PVC coated gtecl/aluminium sheete could be developed,
gince the raw materials are available in lndia. The weathering
characteristics of PVC coating would be required to be carefully studied
under Indian climatic conditions since this is an application for external
purposc.

Window frames in steecl, aluminium, and wood are popular with the
building industry. With the trend in the construction of multi-storeyed
buildings, stecl and aluminium window frames arc invariably favoured.
¥While stcel frames pose a grave problem of corrosion (more 8o in coastal
regions) and thus calle for frequent maintenance and rcplaccments in
certain cascs, aluminium franee are fairly costly. Decsigning of suitable
PVC window framcs for Indian requircments could be veseful for the building
induetry since favourablc development: have taken place in this direction

in advanced countricie.

The National Buildings Organization has already taken up these new
productc for devclopment: and iniroduction into the building industry.
The Orgunization has heen encouraging the Indian plastics industry to
develop and iniroducc suitable products for the building indusiry, by
supplying relevant information as to the material and design requircments,
and providing tuchnical/trade literature and samples procured from

dit'fcrent countries,
5e CONCLUSION

It will be observed from the foregoing pages that ihe use of plastico
in building in India is :till in infancy, comparcd to duvelopmentc taking
place in advanced rountrics. The plastics industry made ito appearance
in India fairly late, so was the plastics product tcchnology. The develop-

menl of Indiin plarticr induntry hias been buscd mainly on borrowed

technology voih in respect of materials manufacture, and product applications




The Tndizn bui ling indusiry, being t1 ditional, the int »duction of
innovations like new materials and techniques, with a view to reduce
const ruciion coet hav bLeon taking place graduaily. The cconawics of
the uc~ of new metorials, their durability, «nd satisfactery ccrvice
performance are itha throce main factors thal are Lo be looked inte
car:fully while recopmending the uce of plastics in bu‘ilding in India.
n addition, veried olimatic coadition:s and ueer habits in the building
indugt ry whicii vary “rom rogion to rcegion also call for carcful studye
The trond in tho use of plastics in miilding in India 12 towards the
introduction of building compunents - mainiy 1}505‘3 which wre likely

Lo be accepled 2y 21l nypes of tuilding coustructron activiiy, rather
than restricting to specifio typ of corstruction. The semi-structural
and structurra componente in plastics for vhe building i1ndustry are not
likely t~ make any h~no'way in the pear futurs becaus: of econumics and

itheir wuncertain perform=rce in ute under Indian ~limatic conditions.

Plagtics piping sysiens for cold water services hold out promising
future in Indis. Alveady piastics (mogtly PVW) for intcrnal plumbing
and water supplies nave made vuccesyful appearance in the building
industiry. Substitution of non-ferrous moetals in tne manufacture of
sanitary fitti go and buildins hardwar 38 anolher appli ition which is
Jikely to expans in inaid.  ue promoiconad development work imtiated
by the Natione! Builidings Orramization has helped the building industyy
understand and apprecicte Liter variour aspecte of the use of plastico
in huiliding., The size of the [ndian tviiduns industry veing large, offers
wide gcepe for _atvoducticn of piastin products in situations where
conventionel mdldingr aatorials do nol ot fer sebicfaciory perfomances
The cxpansion of plasiics jwtust: o baced on pelvochemi cale hac been
planned. It will ¢iv. trpoiue Lo the plactiep 1ndustry to duvelop and
introduce new produet: for the building  nduntry. ke-otientaticn of
the uger rubits in the burlding indust oy v respect of use of plushics
products ard “bLeir ipclusion 1n ihe boiilaing ceusi, throuph systcnatic
educaticy of the uscos s beer Yalon care o by 41 National Muildings

Organizat ion.




Wew plastic products like flushing cisterns, rainwater and soil
piping systems and window frames will be dcveloped and int roduced in
the course of the next few years since these will contribute to
economy in oost of building con'ntmotion, b,y'uy of prevention of
corrosion, and frequent replacements most common with conventional
metal counterparts.
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ANNEX

HECOMMENDATIONS OF SEMINAR ON PLASTICS IN
BUILDING, HELD IN NEW DELHI DURING 9-10 MARCH 19¢7

(i) Although 2 number of plastics building materials are now available
in India, they have not been time tested in use. Their long tem
behaviour in btuildings ie not, therefore, known. Laboratory amd
performance tests, in other countries, however, hold out promise for

these materialae. The Seminar felt that mcre developmental work on
plastics building materiale and testing unds'r-'Indian conditions are
necessary. To thie ond, the plastics industry should sct apart funds

for market research, practical investigations, demonstration and displays.
In this comnection, a suitabl programme should be evolved by the Pl,aatfoe
Institute (Indian Section) in collaboration with the National Buildings

Organivation.

(ii) It wae recommended that National Bvildings Organization in
consultation with ~he Plasticno lnetitute should take up with the Ministry
of Labour (Directorate of Employment and Training) the quection of drawing
up a programn - of training of skilled workers :n the proper use of plastics
in the buildiang sadectry. b manufaciurors of plastic componnnts will

provide praclical training.

(iii) Indian Standards and Codes of Practice in respect of plastics
building mat-rials should be fomnlated on the basis of experience in
other countries, wherever resulto of investigations und.r Indian conditions
are not available. Thi: would fu1litate erpediticuns adoption of plastiocs

materials in building pract:ice.

(iv) The use of melamine decorutive laminates for surfacing furniture,
and ag wall-panelling matcrial, and flexible PWC and polysthylene cables
for internal lighting and power have already found acceptance in India.

PVC ard poly:thylome :leciricul conduits porvent advaniages, such as cage
of inctallation, ard are, thercfore, gencrally pood substitutes for stesl
conduite. A range of c¢lectrical accesseries in urca and phepolics, light

fittings in polyclyrene and acryl.cs have already found wide acceptance



in the building industry. PVC _tilm: are pgradually gaining acceptance
in flooring of buildings. The usce of polycthylene film for damp-
proofing holds out promiuc, although the material requires careful
handling by skilled luboure The use of foamed or expanded polystyrenc
as impact zound and thermel insulation material is well-known. Its use
in better clasy buildings requiring insulation necds encouragement .
Surface coatings based on polyvinyl acetate/a.cryliu cimulsions have been
accepted as high clacs finich for wallse Synthctic enamcls with an
alkyd base are already in use for protecting and decorating wood work
and otcel work in buildings. It was comsidered desirable to follow the

codes of practice laid down by the T.5.1.

(v) The cuitability of the use of polycthylone and FVC pipes and
fittings for cold watcr scrvices was rccommended. But to ensurc safety
to health it was agrced that manufacturers should ensure freedom from
toxic effects, and in due course, Indian Standards Institution should

give certification murks, after fomulation of the relevant stundards.

(vi)  Tere is good scope for promoting the usc of flushing cisterns,
wash basins, sinks and bath-tubs in fibre glass reinforced polyester,

and ovarhead water tanks in polycthylene, ac also a number of plumbing
fittings in plasticse The use of PVC for the production of waler stops
or waler bare, for expancion joint: wr well ay for concretc shuttering,

needa due cncouragement o

(vii) Special flooring materials, cuch as for heavy duty floors are
required in many industrial buildings. Fomulations of polyestor and

opoxy-basad compuunds can provide cuch matorialse Epoxics are isported

amd cxpenrivi and thear indigenous productiecn should be expedited.

(viii) The high price tactor for the different plastice building
matcrials in Indtiy dimonated the discusiion during the Seminar, though
priceg of traditional building materrals aree steadily ricings Tt wae
agreed that widespread usage of plact o matericls could be vxploited,

1 they are av.ilabice to the vuilding “rade at compelivive prices. With




the availability of large quantities of raw materials, derived from
the petrochemical complexos, during the fourth plan period, the costs
of finished plastics products are expected to come down.

(ix)  The Seminar rocommcnded the formation of a Cemtral Body composed
of the Nutional Buiidings Organization, the Plagtice Institute (Indian
Section), Indian Standards Institutlion, Directorate-General of Technical
Development , Cer;tral Builling Reseacch Institute, with a view to
formulating dctailed lines of action for the promotional development

of plastics for the building industry in India.,

o
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