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in the country, the cquipment hag been
Hipment und process now avinit commerciul

idatlsation ki bullding construction shich 1s a
t davelopment compared to cilier industries has
“Her cotng late, becnuge the obstacles to be overconie
iy the building trade are preatel, Andustriullaatlon in
faildlng ealis or o change of nititude and fresh thinking
the part of bullding experls, ‘The unbroken traditions
& art of bulldlig, stretehing bock thousnads of years
iiven rlss to rules, customs and norms wileh have,
‘b{{mliy wequired the status of lawy’, 1t 13 easler to
wroate e et rely nsw systen than to make redical
anges in tindltions! ones. Moat branches of Industry
' made prene propress i the lust few deendea,
auai e olready veell advaneed towards automatlon
i their nroduction, The building Industry has, it {s true,
o tads progrese, it vass crancs ned other machinaty,
i proadly speaklog, it haglapged behind otber Industries
fi repard to Industrlalisation, As compared to olher
dusieles, bullding Js o established trede with s own
ditions. The bullding Industry moakes wis of the
wrodustion of somae fifly other brauches of Industry
vehosa production possitalitics andd pecullaritice huve to
g toloen lato considerntion to Iatrodues Industrielisation
w bullding consirucilen,

fter the second worle war prefabriented sonstriction
wiith precnst conerete eompunents aitaiued e stutus of
gonstruction methed fn jta owa sluht, Muee productio:
13 pos3ible only 1¥ large series of unlts of uny partlewlar
‘are required, Tu wddiiiag, the componenta must i
capnble of being manafuctuied by mee wnised methods

nd be rensonably vonveniont to hancle and transport.
Thie dealgn und determination of woits for ssiia s
fubrication I3 cafled ‘type stondardieation’. This s
- gompaiablo to the comp llut!ou of' tubles of rolled siecl
Cgectlons. Mext step is detaiting Individuat parts from

hich o bullding ean be asscmﬁtcd. Fiuuily, the whole
ullding can be constructed on the bada of stuadid type

GHISTH

The mojor part of the lubour nvolvsd in the
refbticated bullding compouent s in ite productlon.
- The possibillitics of further development of prefabricn-
- tlon arc mose likely to be fonnd in the ratlonalisation of
~anufecture rather than in improved structural solutions.
a1 tho other hand there §s a elose Inter-relation between
roduction methods und construction, so that It s ot
~ pozsible to design prefabricated componeuts without, at
saime tlme, determining thelr method of sianufacture.
lcrc:forc, the principle of wanufacture should be the
‘ﬂcc‘dlsst possible production, lmproved quality, with
a3t simownt of labour. tn comparison wiﬂ: traditlonnl
1tethada these nims can be accomplished only by using
tnechaabied manufaciure, The primaty object of using
michlvery iv to get rld of the human elements to ensvre
uonslataal beiter =éua|ity. ‘The suvlugs In Jubour achicved,
i voy, i secondary,
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yor deseribes the very simple e wipment desipned to produce rechnitized prefabricated
i} 3 ]

and chaurel units, Designed to inke into weeou
sucrestuily fleli tested at Delld and Bhopal. The

development.

ceaunt the fnbout-intensive conditions prevai-

frosent ctatun

An Important construction aspest that mgt he
constdered In dealgn ls the lncicased cupabllity offered,
and tho limltatlons lnposed by, avallable constristion
equipment. Availahility of cqufpment menans that tho
equipnieist Is not only available I thme for yse ot the job,
Hut atso the site conditlons are such thit they make the
equipment uaable at sil requited locatlons; that there
ate 110 poverirdent ordinances prohlbltlng or limltlng
the use of saulpment, and finnlly, the ease o mauintsnanco
snd the avallabitity of srmc parts, Tho arsenal of eon-
struclioue:!ulpment g dally Increasing In verlety, copucity
pnd rellabllity, Thero nre also great possibilitles for
dealgning  and  fabricating  equipment for alpeclui
operationa. This potsitial should certulnly bo conaldered
in the deslgn conospt ghico 1t 13 now posstble to ?roducc
straciuzcs which wera sconomically limposeldle o
produce o fow yrars ago.

i developad countrics liko U8A, USSR and eliewhere,
Lighly aophisticated ec{ulﬁmnt o avadlabls for precast
cotsliuction of the bu .{ilni; components, Jn Indla
i machlne bulldiag Ind . stry hng consldernblydevelo ed
wad has secessary poteidinl and capability of fullilling
the need of nquivmant regulied for precast construction
work, Bt pe there ¥ lock of demuad for the precast
ssnstivetlon work, spiclul c:ululpmcnt for precasting ls
st helng producsd, The baslo equipment requized are
«;o:;umte%mchwu, ralxers, vibrotors, lete., all of which aro

¢y Cheanil wall
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ahucady available in market,
sowe specind type can be used For precasting work. the
derelopment of special type of equipment cannot jro-
gress beeause the building industry in Dlia is esseittial'y
Inteur oriented and tradition:! in natare, Only recently

siatting o produce precast

some manulaclurers arg i
componznts, but they have ol been able o succeed

completely in their ellorts. fn countrles abrond, fhe .

prodirction of struztaral building components such as
roeling and walling clements is uadertaken in Juiglety
mechanised foclories,
extiusion, mitilayer or fndividial nrould fechnigues. in
al these countries Lighly sophisticated wochines are
being used for the preparation and feeding of congrete
with aceclerated metiiods of curing. mnklig use of steam,
hot water, ¢le, n Indin, the infrasteuctuie of the building
and its allicd industrics is pot in a position to wiopi such
techniques and the machinery that goss. with i in its
present form, The technique to be adopied and the plant
nvolved las to be simple, requiring low capital invest-
meai und high labour component to muke. it readily
acceptuble, 4

The Central Building Rescurch Institule, Roorkee is
one of the institutes eagaged in the development of
various Lypes of prefabricated components in India. T'wo
such cotponents were taken for tanufacture by mech-
anised nicthods, These precast componeits were the
conerele cored unit snd the channel unit, For this project,
the cempicte process and the related cquipment for
vasting these wniis has been deveioped,

norod vnits

The cored unit is u box lype structure with two cireular
aollews in the centre of e unlt, Fig Ha), The reinforce-
wend s provided aceording to the desipn requirements,
coerally, mild stee! bars or deformed bars aye used, but
for Lurpe spans tie use of high-strength, prestressed steel
wire is also undertaken. ‘

Tie process: Tie proges- developed for casting the
toresd units s bused on the “pressure vibeation techniqua',
The concrete is vibrated undet pressure when he cores
are in the inould, This results in highly consoliduted
conerele with a less water-cement ratio than the normal
coeneieic. The top pressive iv stifl on when he cores nre
withdrawn and thus cavities 1.2 created,

:

The equipmient : The equipment for easting the cored

wnits censings of the fullowing sub-usscimblics s
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Fig 2 Mauld or cotod units with vibiating plpes In position
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{t) £he mould
(in jhc vibrating cavity fortalng cores
gu)) i;nu;hanlcul wim}:h for pulling the copes
vh Hred pantry 'o handie the dend el W wifd o
transicr sysien. il

The mould consists of four detachuble sides fix
pina and wedgzs to the bottom ullet, Figs 2 and
sides are made J’ i

channel backing, The bottom pallets are mgq

il Guncrite in inould of corgy u.nl|

The vibrating cavity forming cores, conslst 'urw,}

vibrators fitted inside the steel pi 1e3, Fig 4, The noedle
vibrators are run by exible shu{‘lul.’ Thesg vibratin n:dhm j
are aitacied to a trolley tioving on ralls, An eleelrle
motor to drive the vibrators and a winch set-up fo pull
atd push the vibrating cores Into the moulds are totuied

over the trofloy,

"The vilu‘nlin’g cavity forming cores are posithon
Inzide the moukd to vibrute the conerete aroud the
und to crente hollows in the uniis, The cores vibrate with
i frequency of 120Hz and with an amplitude of 0.410°
J.6mm. A cectanguiae relnforeed concrele beam Js used
us 1 dead weight, to frapart pressure to the concrele, The
dend welght and the mould are isandled with the hel
an efectric hoist attached to o Hred guntry. HEE

Method wf rmdncﬂun: The sequence of operation fo
production by.the abinye process ig as foilows: The ni

alongwith the reinforcciment cage s rluocd on the
easting platforn uader the fixed gantry. ‘The cores W™
e mtuciicd 1o the troliey are introduced Into the m,ol_l'
tnd vibrated, thus maklng the chargo of the concrcluA :
fiow sround the pipes {o the goflit of the unlty Al
additicnal charge of concrete 19 then added ﬂll!il b
descd welght is pluced on lo 1, to det as pressure onbics
conerete, The vibrition of the cores ut this stage
fur thoruugh compaction, thereby producing 8 ‘E“-;h
mase of conerete. ‘The cores are” withdrawn by W o
operation, immedintely afler which the vlbrutlonisslopmu
leaving behind the dead welght on the top of the :“
With the help of electrle hofst hung from the ﬁlﬂl :d'w
the dend weight s reinoved and the east unit is [o8 i
to the troliey for onward transmlsslon to the CU"'“&! (
The sides of the moulds are stripped off aftet i
thien hows and brotight back, near the pro e
platform for re-use. The bottom pallets are 160 g
the next day, - &
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annol unite

hannel unit is a precast reinforced concrete trough
ped unlt having longitudinal corrugations with
ticnl grouves ut the ends, Fig 1(b). Here, ngain the
nforcement is’ provided.accordingto deslgn require-
ts, Gencrally mild steel burs or deformed bars ure
d for this purpose. g :
rprecess: The prooess for the manuficture of chunnel
'is based on a technique known as ‘vibro-stamping’,
5. Here, in this process, the mass of concrete lying
¢ the mould is stamped down by the vibrating

concrete mass depending upon the shupe of the vibrating

equipntent: ‘The- equipment for casting channel

tb-ussemblivs: -

(/) the mould : ;

i) the trolley with the vibrating trough
the wnit transfer system.

his ¢use also, the mould consists of four detachable
mude out of pressed steel sheet, with steel channel
8. In this case, there i no provision for the
m Fu!lct as the mould, consisting of side: frame, is
cctly Inid onto the well finished floor, Four sdes . of
Mould are assembled with the help of nutts and bolts,

L}e' trolley with vibrating (rough is monnted on four
15, and moves on the rails, Fig 6, The trolley is
ipped with (/) @ hand operated driving arrangerment ;
Lhnnd operaled arrangement for lowering and ruising
ibrating trough; (if) and, shutter vibrators for vibra-
¢ trough, The trolley Is maude with two trapizoidal
“Connected with structura! members, The dilving
consists of u circular shuft with two sprockets
nnected with the wheels fixed to the sprockety by
i, The trolley can be moved to and fro on rails by a
i provided on one end of the driving shah, The
15 made out 3-mm steel and stiffened with stecl
S and pipes, The trough contour s similur to the
shape of the unit, ‘The trough is hung from the
through two power screws and bevel gears. A
MIE shait mounted in two bearings with two bevel
1§ drives the power screws, A handle §s provided ut
="J‘Y of thie shalt to drive the power screws, Two
SBICE Vibeators with g frequency of 50 to 100Hz and
AWplitude of 0,4 10 0, 6ram are fixed inside the trough
PIoviding vibration, Four guiding pins are fixed 1o
QUEI whicly engage th : plpes altached to the mould
oui‘j thsures correct positloning of trongh vis-p-vis
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Meihod of production: The
reinioreement are placed on the: platform in a parallel
direction to the trolley. Concrete is charged in the mould
nad the vibratling trough is lowered in with the help or
prower screws, Tho vibrating trough forces the collerete

iside the mould o flow sround, creating the shape of -

trough susfacs, Additional conerete ig added, il nceessary,
and the cxposed surfuce ia finished mununllr. The
vibiating trough Is immediately withdruwn so that the
Arolley can bz moved to the nest mould for further
operation, As the trough is removed immediately, the
Instde surfnce of the unit s not very smooth, heace it
- requires manual finishing, "The sides of the mould wre
removed after 2 to 3 hours, The unit s shifted from the
pintforim to the curlng yard after 24 to 30 hours,

Concluslons -

The technique of mechanised production of cored units
was tricd at the housing sites of the Dellsi Develop-
ntent Authority, About 7000 units of 3 to 4m length,
13emx 30 emsection we: s cast with the cquipments des-
cribed above. It was aiso trled at the cupital development
project in Bhopal, where a total of 20,000 units~were
produccd, Althoughthe economic feasibility of the project
with this technique could not be fully estimated as the

equipment waus not fully utilised on these projects, the

cluuhly of the units produced, f.e., its compaction and

{nish were fur superior to those muneall cast. U hus been

estublished that these processes can be best utilised only

when standard units of lurge quantiiy are produced.
Fusther these techniques are  labour orlented, but

suitable for being converted to cowmplete mechunized

productlon at a ﬁncr dute, when hecessury.
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moulds  alongwith the 3
‘Roorkee for providing the neeessury:fagilities for
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do e~ Somie preeast conercte works i Holland, Ccmr&
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Owlig to hieavy pressure pn spuce, It will be the ¢
special responsibliity of contelbutors to make thelr '
pipers as brief as pussible and to exclude diligently '.j
all muaterinl which is not steletly essentlul o the I
frentment of the subjeet in hand, ¢~ S




