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1 most developing: countries, ‘the.
" nousing, problem Is. getting - uggrii-. .

vated due to incrense In popplation, -, Points : A
t SRk : il construction  having -walls built ;o

Apirt from houses, large number of

sehools, hospitals, offices and other

buildings ure also required to be con-
struc!cd."'memiliunul.:cun:él;uclion
o -fechnic
». high cost,

o durge denmid for b

tion, such s

¢ wountries cannot afford the eupitil is-
o vesiment required for fhe héavy
*nrachinery and equipments neddid
tor the production and handing (_J'f

I8 . : a

[ues with their slow speed and
eunnot copy up with this -
uildings; . The.
problem ean be solved only by o rupld -
utd economic method of construe-:
Mg seale.construction
ofbuildings with precast componénty,:
‘many ol .the developlng ..
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- A6 Uit sieed Ul diffrent tides ciithiig

_ components', 4re,

. wiillsor the by

~und creetion of componenits, it-was

. the. tiaditional way and flovrs/rpol

in for fixing centerlng and
providing reinforcement. und duying
concretes if . the flooring/roofing
precast’ and © kept-
they can be luid us svon as the -
ilding frumes reach the;

fMloor/roof --level, | the construotjon |
above: can proceed without. delay:
" Considering . the. above mentioned.
puitits, a partially precast. system-of-

shuttering,

ready,

bricks.. stones ‘of. concrete blocky i

buill - with pregast components {huy
been preferred. It results ing suvinj
of_about twenty percent in oyeral
wnstructlon time, - - - |
‘Considering the " equipments. nor-.*
mally availuble af sife

dectded to keep the stze and weightof.
the components stall, The width hay
tormally been kept around 30 cpi,
the length upto 420 em and the,

weight tipto 2000°N so that they can

be ereefed mariiially or with light
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- thit developritunt vf new techniques| -
= the strvctural eff iciency of the system
Son about sixty five parcenf o
he st of cunstruction goes o ma

erluls, Hence the shapes of compo.
ients hive been chosen o have mux
mum: saving inmaterials  withou .
oosing the structural efficiency, Fo.'
xutple; coneréte: near or below the *-
eltral xis which ls not stressed e 0 .
ulbextent has, been taken uwiy, e
ulting in components having troug|
liped g1t shiiped or hollow cros
setions: By giving ‘such. shapes, th
shtofeompuonents is reduced am
fheir; handling and erection. becomi
ciry. The reduction of self weight als:
; Fésults in suving in supporting strug -
“itures like beams, wu[lu_..yr]d Tounda
tons, 50 0 P

Y

o,

" re suitable for residcmlul.qqd othe -
- ightly lvaded buildings having shor

apins. For short spats, - prestresse

_conerete does not work . out (o Iy
cconomical, Hence, the component
- dre’normally cast with ordinary con
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crete having cube strength 15 N/mim?

and reinforeed wigh mild steel oF hlglil 3 ;

strength deformed bars, -~ - ¥

Labiaar intensive \LI]LII'IL.‘\ mc“:p;gia:l- 3

cd in developing countries due to casy
availability of . Jabour mld {ht, "\Q‘ual‘
demind  for pnwi'tﬁn
ployment to- lhé’m‘ liw. crm,rm has

speciully been mnsuitrgd while. de-

vcloping lhc 'prccusl suhcnics. A

G ull\ldbrlllb thc huttlt.mckq in'transs .
I(II'IL,LI‘ dis- !

- putting, the units over

rod ey

tances, ind other factors, u system of -+

Ld‘illllb the components at the site of
unhhuumn or at a centralised loca-
tion in:tase, UL smal] constructions
i llumhu of sites,-has

duction, il e ‘

A number- of
_schemges have beere dufu[up{,d at the
_ Instituto,considering th

* cussed abive. The salient feafures of

ﬂmmn g/mni ing

e

¢ criteria dis-

some of the |LC|II11(]H{..‘€ are discussed.

below.

(,lummzl Unlt l*luurlng/ﬂuuﬂng
"nhcnu,

(‘lumswl units') ure precast rcin—

forced contrete- (R, C.) elements, -

Fig. 2: _Mquld for chsmul unn
el i e ’ "' :
xl‘i continuous spans for the lmuh
cdining vfter the insitu conerele |jas
attuined slrulblh i

“The units are ¢ tsl nxanually in timber .

“moulds on fevelled platform.. Con- -

crefe h.wm;, u cube strenpth of ]
N/mm2 is used. 1tis compacted using
“a plate vibrator, “The: units are L!:.--
nluuklu.l about three howrs after cast-
ing. They are cured for the first twu,

days at the custing platform itself hy

b
*covering thent w1th wet L,unny bags, .

trough shiped in section, Thé units *

are 30 to 60 cm wide, 10:to 15 cm

“deep with u flange | thlckncsa of 3om -
and are. suitable’ Tor' spans ranging

“from.25 to 420 em. The longitudinal
,ulu\ of -the units are provided with

" corfugations on the outer face'to en-

“sure, that- the  floot/roof - acts’ as
“ monolithic.after the concreie grouted -

Cin the joints between the units attains -
S Lnuh. Nmmdliy no structural deck:

LuncrL.tc is ruqmrc.d “Thie floor finish
Yo mpf treatment is laid directly over
* the units: Chanriel’ unit qclu.mc prL-
- Sgnts o ribbod ceiling. 4

L '-.
Ay

lhc pl\,c‘l“ ﬂtmrlnblruuhm, scheme

Lis designed consideting various stuges

n[ loading ind support conditions. In
4

e Tirst stage, the'units arc designed

, @y, sitiply supported clements for the

Cself weight, the weight of conierete in

the joints between the units-and the
~livé- load’ dmlng construction, In"the

‘hh[ﬂ \t.q,(,. the, lIm:r/runl is dwptui_

%

A

Sy alie
‘The units are, llnn trunsporied to llq.
tcuring yard, stacked-und cured by

|1und||u., water in the throughs. The

" uhits qre water cured for two weeks

und allowed 1o air dry Torarother two
‘weeks, Ouu the:superstricture lhu-,

"‘ruiLhLd the fleot/roof level the pre-
cast'units ard lifted up winnually or
with the help of chain pulléy blocks or
* light holsts and placed side by side ac-
TOSS llu, span Lo’ be: covered. After
.|Itgumg and levelling the anits, rein-
[nrcum,nt for taking negative bendt
ing mmmnh at supports are phaced in-*
the*joinis_between the ‘inits: lhc
j(:lnts iire then filled up with concrete
und cured properly.. - 0T w

i kg \ oatyp i)

1 I'hc |m,c-nsi R, :C. chunncj uult

,,sLhcmc Tas been used for t!n, mass
unslrm(mn of floors and’ robfs of
 liouses, sehouls,, huspll.ﬂs."llu.lurlu

ete. in tht, country, Computed to cori- tie "MS eni Jong, sppuited on pirtial ly

vummml Thsitu n.uﬂuru.d ghnerete
“slab,useof the dmnm,l unil scheme
results in astving uf Aiirty five- per-
centinconerdte, u;,hl percent in steel
and lwuﬂy [’ILﬂ.L‘III it cost in India at
pl UsCIIl . k

54 (,uud Unit l*luurlng/lhmllug

+Fhe flobr I‘uush or the roof treatment

e e
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3Cored tinits?) g prccusl reinforeed

goncrele: s 30 om wide, 13 on
. thiek nd, iipto 420 e in length, hay-
ing two ciredlar liollows of 9 em

e dl‘inmlcl They are cast munud!ly in
. Wimber muuldm Galvanised iron pipes

Wardilsed to form the hollows, The
units ure subjected to naturil waler
curing. -Lilting of .the units is done |
manually or with thie help of a light
hoist developed at the Institute, ‘The
construction, of floor/roof s done as

in the. cuse of channel unit schene,

s Taid diidetly over the units, The,
qceored unit séhicrie has been used in g

. large number of residential and office

buitdings, uu.ludmg, multistoreyed
mnslrmlinns in Indin. The scheme
:-pnwidc a Tlush ceiling. Concealed
wiring tun be done by tuking the elec- !
trical conduits along the lenpth of the
cores: Compared.to conventional in-
situ R. C, slabi, the scheme results in
sirving of twuuy five percent in con- ;
crete, five! puwm in steel and about
Mifteen erLuu in uvuull Lml

ok B AR g
Pluuk andls .lulsl lllunrlngllluuﬁnk
Schemn' e I
o i'
H le |$1-. nf pruusl R ¢ pi mks 40
cm wide,.3:5 (0 6 cin' hick ,md YA to

pru:ml R. C. joists of shze- l'i x [5cem
Fospaced at 100-x 150 cm. cenlie: to
centre, The: schene?) is cuitable for
foors: and: roofs of rulduuml and
“other types of buildings hiiving §pa

upto 420 ent: ‘The }mst‘- are duﬂ}«":’g

.|'
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as ‘Tee beams, The planks are pro-
vided with the designed reinforce-
ment and are cast in.siinple timber
moulds, As the maximum weight of

~ the plank is vnly about 600 N, they
o be casily huandled manually, Dur-
“ing the construction, the joists are

first erected und propped at midspan.

The planks are placed over the Juistsy

side by side. After placing reinforce-

-menlacross the joists, concrete is fill-

ed over the joists and the haunches of
the plunks and finished level. After
the insitu concrete - hay attningd
strength, the props are removed. No

- structural deck conerete is provided

over the planks, The scheme provides
it ribbed ceiling. The technique hay
buen used extensively for the con-
struction of residential, school and

factory buildings including mass con- -

stroction of houses for cyclone uf-
fected areas in the State of Andhra
Pradesl in India, The scheme results

~in 4 saving of thirty percent in con-

crete, twenty percent in reinforee-
mentand twenty five percent in over-
all cost, based on lubout and material

~cost in 1979,

1is 1)

Birlck Panel Flooring/Rovling
Yeheme =

It consists of precast reinforced brick

panels®) 56 em wide, 7.5 em thick mnd
104.t0 120 em long, pluced over pre-

st R, C. joists 10 x 13 em in section

ind upto 420 cm long, spuced at 110
0 125 em c/e. 3.5 em thick structural
deck conerete with nominal rein-
forcement iy provided over the
panels. The brick panels are cast
20 ’

manually in timber forms on levelled
ground. Bricks are arranged in the
form with the joints in the wdjucent
rows of bricks staggered. The Joints
are cither filled with cement : sand
nwtar 1 : 4 or concrete huving # cube

- strength of 15 N/mm2. The panclsare
+ reinforced with two 6 mm dismcler

mild steel bars. The bricks used shall
have a minimum crushing strengih of
7 N/mm2,if | <4 cement : sand mor-
tar is used for filling the joints in the
panels. I case the joints are filled
with concrete, bricks having a crush-
ing strength as low as 3.5 N/nun? can
be used. The brick pancle are cured
by sprinkling water for two weeks and
then aflowed to air dry for another
two weeks before using them in any
construction. As the weight ol the
panels is only 750 to 900 N, they can
be casily handled manually, After
erecting, the joists are fevelled and
propped at middle third points. The
brick pancls are then lifted and placed
over them (Fig. 2) with 1:4 ce-
ment : samd mortar between joists
and panels, 6 mm diameter mild steel
bars une on cuch panel both wiys tre
provided over the pancls and deck
conerete is laid over them, The props
are removed after the deck conerete
has attained strength. The joists net as
Tee beams with the deck conerete
ucting as flange. The technique has
been developed by rationalising the
reinforced bLrick slab construction,
prevelant in northern Indis. Com-

pared to truditional reinforced brick

slab construction, the technique re-
sults in a saving of thirty pereent in
the consumption of bricks and motar
and twenty five percent in steel, be-
sides saving about thirty pereent in
overall cost, The techniyue is ideally
suited for the construction of semi-

peranent and pernrancnt buildings’

- in rural and semi-urban areas, So fur
about 5000 houses have been built it
different parts of India using this

. technique.

" Waffle Unit Flooring/Rooling
Scheme

This scheme®) is suitable for two way
spanning floors and roofs of buildings
having spans of 900 em or more. The
waltle unils ure nominally reinforeed
upen box type units, square or ree-

-

R S T R0 s

:l'j‘ig. 7'5: Brick b:mcl;a placed.byer joists

tungular in plan, having lateral di-
mensions upto 120 em. The depth of
the unit will vary according to the de-
slgn loads and spans. The units are
cust manually and cured by ponding
water in them. Partjal shuttering is
required for the construction. The
units are assembled In o grid pattern

over the shutlering leaving a gap he-
tween the units, Designed teinforce-
mient for the grid beams are provided
in the gaps at right angles to. cuch
other and they are filled up with con-
crete. The precast units are shaped in

* such a way that after the insitu con-

crete laid in the juints  witaing
strength,  the  floor/roof - acts
maonolithically. ‘The shuttering is re-
moved after the conerete hus gained
sufficlent strength, No structural deck
concrete Is provided over the units,
The scheme hus been used in the con-
struction of roof of « number of halls
and auditoriums and presents aes-
thetically pleasing cciling, Compared
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quancy and functional eificiency apd

ii'ig. 7: Lepanel i b
FE ‘

10 insitu Tee beam and skab construe-
tion, walfle unit scheme results ina
saving uf fifteen percent in conerele,
ren pereent in steel and about fifteen
percent in overall cost,
. b-pun Rooflug Scheme _
s waoped mofing scheme?) con-
sisting, of R. C. compounents of “L"
section supported on gable walls qar
“trusses having astopeol 1 dto ] 03,

Hhe dimensions » panels are Lt : Y :
- 'The dimensions of the pancels are cho- | " ementsor large cupital investment for

L sen 1o give maximum design efficien-

¢y, cconomy and case in handling and
vary from 30 to 90 em in width, 8 o
15 em in depth of rib, 3 to 4 cmn.in |
thickness of flunge and upto 400 cm
in length. The panels are casl:man-
et bnandnueitad position on a level
“und smaooth casting platform_using
timber moulds. Conerete having cube
strength 15 N/mm?2 is - normally
» cused, ) '
For high rainfall, or corrosive en-
vironment, richer conerete has to be
used, besides taking other preciu-
~tiobs. The fully cured panels are lifted
and. placed muiwally or using light |
hoiste. The pankls are laid side by’
T sidde, with an overlap of 8 to LS cm. Al
- Lthe ridge ui[d‘ joints® between (two
_bays, insitu conerdte is provided with
Aelinforeement; - AT demonstration
house was pul up with L-pan roof in
“comisection with the International
Setiiniron Low Cost Housing held at
S fadras i 19770 A targe number of
sehioaly ard residential buildinigs with
L-sun rools are under construetion in
‘various parts of the country at pre-.
sent. ‘The scheme is comparable in
cost with asbestos cement shicet rook
aid provides o sound and- aestheti-

o ) . e ]

- eally pleasing roof. Compared (o in-
situ 1 C. slab roof, resulls in a sav-
ing ol twenly five percent in cement,
thirty pereept in steel-and thirty per-

" eent in overall cost. In case of lem-

< porary constructions, the panels can
be reused, “al

f 1 ; ! ,'.':l‘;" '
. Conclusion ;

"The preepst flovring/rooling schemes

discugsed in this paperdo not-réguire - |

. any sophisticated muchinery, cquip-

their adoption. As the technigues are
simple, they et be picked up withjna

shorl period by the type ol Jabbur -
i developing coti- -

availuble -in
trics.

i
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Fig. 8 A aunonswation house with

Lepanels

el

‘The tests carried out on the precast

wnits and the floor/rool assemblies

have proved  their: structural - ade-

timea 4
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s ity Roorkee, Indi, iy

Ahicdarge seale constructions done so .
= far have proved théir adoptubility afid
Spracticability, The adoption: of these:
" schentes: will restilt in lilG'.‘SiIIVillg' ol
*segree materialy ke ceménland steel

and in the cost of anstruction. 1 will

" avoid the tse of ceintéring and-shut-

tering: completely ot fto ~ 4 < prew
extent and ‘reduce thie constiuction

v Lty

Heneey - they ard ideally "suited o

the - developjng . countrics © which
are fucing the problem of providing
more dipd - arire - houses' il
athet buildings -within - ther fimited
_ ol omiterials . and
Tinanee,” 1% b
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