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CONSTRUCTION CHEMICALS 

Use Of Super Plasticizers III Celn ent Concrete: 

Present Status Alld Future l)rospects In India 


[,.shad Masood and S.K.Aggarwal, Central Bu.ilding Research Institute, Roorkee 

The addition of certain substances 
lo concrete mixes has been found to 
result in lhe reduction of water content 
for prepnring a workable concrete. The 
malerials used to increase the work
abilily arc many, like lime, foaming 
1I~~nls, Bodium "ilicule and the ,nll·fac
lUlll" clc . The uddilion of Olle Much Hub
slance, lhe plasticizer lo the cOllcrete 
results in better workability and higher 
slrenglh than the conlrol concrete. How
ever,lhe above llIaleriuls huve erTed" of 
a low order. The,·e arc some olher sub
slances such as glucose, Na-gluconates, 
Cn ond Na-lignosulphonotes, salicylic 
acid, hydroxy acids, carbohydrates, bo
mles, phosphales of Pb, Zn, eu etc. 
which are also capable of reducing wa
ler requirement lo the order of 10-15 
percent. II igiler dosuge of lhese IIIny 
resull in furlher reductions but lhe 
properties of the concrete may get ad
versely affected. 

To uchieve still higher leduclion 
SOllll' orgunic l!Iulerilll~ huve been de
veloped during the lust lwo decades 
which are culled super plasticizers. Such 
subsLunces ure capable of reducing wa
ter conlents lo the order of 30 percent 
and ut the same lime result in improve
ment in lhe desirable properties of con
rreLe. Allhough such materiuls have 
beell known since 1940, lhey have been 
used for purposes other than concrele. 
Their use for concrele began in 1960 in 
Germany and Japan and laler on these 
substunces gol introduced in Europe 
IIUri America in 1970. In lhe inili,li RInge 
the salls of polymerised naphtlwlene 
formaldehyde sulphonate were intro
duced; later on other formulations found 
their way. Now super plaslicizers con
slitule a class of lheir own and can be 
classified into four groups on the basis· 
nfth .. ir Cilt'ltticn} CIlIII)IOHit.ioll: 

n)SulplwllnlecllllelUJllille I()rlnllitlehyde 

C()l1dell~tlle (SMF) 

b) Sulphonaled naphthalene formulde

hyde condensale (SN F) 


12 

c) Modified lignosulphonates (MLS) 
d) Others including sui phonic esters, 
carbohydrates esters, salts of organic 
hydroxycarboxylic acids etc. 

A number of advantages in concrete 
behaviour have been found by the re
searchers with lhe \JI~O of Ruper plasti 
ci7.CI·~ Hueh UR (u) lhe pr",lnelioll of'high 
workability lor easy placement of con
crete even in complicated situations as 
well as thol;e bearing complex rein
fon:c )J)clIt'l, (b) high slrenglh concrele 
wilh les s waler conlent but with nOr
mal workability, and (c) concrete with 
normal strength using lesser conte nt of 
cement etc. The addition of s uper plas
ticizer is said to help in avoiding ad
verse effects on shrinkage, durability 
elc. in cOl1cre lp. wilh higher cement con
lelll~ for high ~lr(,llglh hy redllcing lho 
wuler cement mtio und allowing slow 
stiffening. 

Types And Pattern Of Use 
1\ III11ubcr of ALlldies Oil llu: U8e of 

diffcrent lypes or s uper plaslicizers in 
concrete to enhance one or the other 
properly have been reporled moslly in 
lhe developed counlries. SMF and SNF 
based super pla8licizers are ciled for 
use in concrete exten8i vely in lhe Ii tera
ture. 

Itixom and Waddicor( 1) und 
Malholra and Malanka(2) compared the 
behaviour of melamine, naphthalene 
and lignosulphonate super plasticizers 
and found lhat oil behnved well; 0.6% 
SM [" 01· MLS procllicecl similur e!l'ect liS 

obtuined by 0.4% SN F' by increas ing the 
slump from 50-260 mm. 

The dosage required to obtain a 
particular slump depends on the initial 
slump, while lhe slulllp value increases 
wilh the increose in amount of super 
"I IIHl.i "i ·,.,,,· ill I:ollcn·l... C\) 1)\ Ill" " Ii 11\ i 1..,<1 
cxl,,"t. The ~Ilnnp iR generully found lo 
be allccted by tile lype und cOlltent or 
cement used( 4). \Vuter reduction in 
concrete with use of super plasticizer 

with all types of cements does occur but 
the extent of reduction is not lhe s ome(5). 
Excessive dosage of super plasticize r in 
concrete tends to promote segrega lion 
of fresh concrete and subsequently 
results in an increase in t he 
heterogoneily ofharciened concrete w ilh 
deplh(G). However, 011 keep i llg- Lhe 
slump, water-cement ratio and fine 
aggregale percentage constant, su p er 
plasticized concrete behaves sim i lar lo 
uir cnlruined concrde wilh regunl lo 
resi sta nce to s e gre gation a n d 
homogeneity of hardened concr ete. 
K.ishitani et e1(7) have shown t h at a 
flowing concrete obtained by using S NF 
based super plasticizer h a d n o a d ve rse 
effects on lhe properties of hardene d 
concrete except inducing some inCTC[lsC 
in bl!'eding ()r fr es h Olle, wIH ~ rc ll ~ lho 
pluceabilily of co n crele w us obse rved lo 
be twice as easy as that of con t rol 
concrete in addition to improved surface 
appearance and high 5lrellgth. 

1\ 8tudy by IIrookR elon!.(S) on 
strength, elaslicily, creep, shrinkuge, 
swelling elc. or wuter cu red and stearn 
cured concrele made wilh a rapid 
hardening portland cem enl wilh an d 
wilhout SMF sUller plaslicizer yiel d ecl 
very interesting results. Th e 
continuously wuler - cured specimer 
showed strenglh und modulus 01 
elasticity in increasing order but in case 
of exposure to drying at the age of tW( 
days, the super plastici zed concretel 
showed higher shrinkage ond cree p om 
C()n~llllll f!lre8~ Hlr(,lIJ.;l.h rulin und II 

later ages gave iower compressivE 
strength and modulus of elasticity 
Steam curing for s ix hours and lher 
storing in water resulls in higher initia 
compressive strength lh ll.n lhose store( 
·continuously in wnter. At higher age 
(10'7 d"yn) lhe "t."'·"I~l.h or HlplI!1I (.'lI rf"! 

und lhon wuler cIII·!'d specilll 'lIg were' 
und 11\ percent low r lhan wit! 
conlinuous wu le I·cllring for conl rol o n ( 
admixlured concrete respectively. 
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Tokuda et a\.(9) performed studies 
on rich mix concrete us ing three super 
plasticizers namely polycyclic 
slilpilOtlllte, highly polytllerised triugill 
Illld b -llaphLhalcnc acids, Lo improve 
drying shrinkage, thermal dilru s ivity 
and coefficient of thermal expan sion. 
The choice and suitable dosogc of super 
pluf'ticizcr r esulte d in reduction of u nit 
water content and also resulted in the 
decrease in ce ment content which may 
be of great h e lp in designing massive 
concrcle structures of comparatively 
rich mix concrete for p reventing shrink
age and thermal cracks. 

nyash S u bs Li tulion In 
Cement - Con crete 

Although a large number of workers 
hnve studied (10-15) the use offlyash in 
concrete but only a few hnve tried to 
ohtnin high strength concrete with re
placer..ent 01 cement by £1yash and in
corporation of super plasticizer. 

D.-ansfield (16) described a case his 
tory where 20 per cent cementitious 
Illaterial was replaced by pfa (pulverised 
[liel nsh) and use Waf' mode of super 
pillsti("izers which reRultcd in water 
reduction of the order o[ 20-25 per cent 
ond the strength increase of 140-155 
per cent at 28 days and that was main
tained to the order of 120-135 per cent 
ll!"ler Lhl"(~e yeors. E,·iksen llnd 
ClnisLensen(17) experimented on in
creasing the flyash content in concrete 
hy using super plasticizer NSAP and 
showed that a reduction in cement con
tent from 450-500 kg/m' to 270 kg/m' is 
possible by increasi ng the flyash con
tent to as much as 130 kg/m'. It was also 
found thut the combined use of £1yush 
alH) sliper plastici7.er (cemix) may be 
exceedingly benefIcial from strength 
point as water cement ratio is reduced, 
since Lhe heat evolution is reduced in 
slIch (,OIHJitioll~ . Malhor.ra (JR) also 
sllOwcd Lhat the combined use of Oyu sh 
nnn super plasticizer allows the manu
facture of semi-light weight concrete of 
1835-196 1 kg/m" with strength of the 
order of 30 and 40 MPa at 1 and 3 days 
respectively". Nngataki et 01. (19) found 
tiwt ilicorporntion of 45 per cent £1yash 
and super plnsticizer in cement con
nete gave alltoclaved concrete of good 
!:'trength properties. Mukherjee et al. 
(20) also established that high strength 
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concrete can be obtained by using higher 
percentage of £1yash in presence of su
per plnsticizer. Stunrt et ul. (21) s howed 
that high replllcCll lent of cement hy 
l1yush ill Il",dar in prescnce of HlIpCJ" 
plusticize r does l\I)t result in an nppre
ciable increase in strength. 

Precast U n it s 
Use of s u pe r p lasticizers for obtuin

ing good performing concrete units have 
been advocated by a number of workers. 
Aigneberger and Kern (22) found that 
by the use of SMF super plasticizer in 
high performance concret"e for blocks, 
pipes and exlruded concrete products, 
proper placing alld compucting cnn be 
achieved at ulmost uny water cemcnt 
ratio. The water cement ratio is re
ported to be reduced in this case but 
workability muintained and the 
8trength increused. Higher dosuge of 
SMF resulted in increusing the work
ability with reduction in water-cement 
rntio but gave higher strength conc,-ete. 
Even with the use of lower quality of 
cement in the presence ofSP the results 
obtnined have been as good as with use 
ofSP ~ithout lowering the quolity oft},e 
products. There is liLLIe infol"lllution 011 

the use orsuper plusticizer for no slump 
or zero slump concrete. t'feiffenberger 
and Ray (23) investigated the lise of 
vlll·ioll'" r1oHIlr.:eA of SM F hnH,,,1 .• lIper 
plnRLieizer Ill!· prodllcing extrn higher 
strength concrete blocks and found that 
3 per cent uddition showecl best perfor
mance. One point for further sludy waR 
raise d i.e . whether a mix of 1:7 cement 
aggregate could be altered to leaner 
mixture alld would it be possible to 
lower the curing temperuture and ma
chining tillle etc. 

Similarly Mureta et al. (2.1) showed 
that it is poss ible to produce and utilise 
high strength concrete for prestressed 
concrete pile"" ruil pierR cLc. The pro
duction of high strength concrete can 
muke it possible to reduce the cross 
section of the structural members and 
these can replace steel structures. In 
this study various cement contents (450
500 kg/m"), two types of super plasti 
cizer (SNF and SMF), two slump" (140 
mm and 80 mm) for insitu castconcrcLe 
and preslressed concrete respect.ively 
were used. Curing was dOlle in uuLo
clave, steam and ordinary temperatures. 

per cent. The particle size 
o[ cement wus fOil 11,1 t.o ;:, 'aU 

enee the consisLency of hi l1l! 
concrete with very low water 
mtio. 

Ramakrishnan 
the performance cl 
per plasticized fibre 
and found that .fibre 
increased with good bond 
ment in £1exurnl strength, 
capacity and ductility. 

Collepardi and Corrodi 
that addition of super p 
concrete mix helpR i III prove the 
of concrete and steel ufl.cl thuL 
strength with normalbar in" ••" ..... 

1.2 to 3.5 MPa while for twO 

days curing_ 

Efficacy In I'resenceOf 
Other Additives 

The addition of certain 
constituents alongwith the 
plasticizel·s hOfl beon foullr! t,,· 
the dlicucy of tho 'miler PIUI"LiltllL'l11 
the properties of tile resul 
Collepardi et a1.(27) used SNF 
plasticizer in a concrete COlun:lmqn 

wuter reducers in tho BU 

concrete was 3tudied 
Rnmnchandrun(28) wilh r~Ap 

slump losg in supe,· plnslicir. 
as super plasticizeu concretes 
observed to show loss in slump. 
found to have been extended,ill 
of super plasticizer, to d· Ipr·~nl .rII" 

by llH! Ilddilion of vuri()\l~ reL.llrtl.". 
Ca-ligno~lIIlpJ,onnte, ~ucro~,' 

gluconate, citric acid, sulicylie 

heptonate, Na-borohcptonal 

Sodium gluconate was found 

effective. This acts as a di. 

cement particles and starts 

or C,S. The slump can 

maintained by additions nfn pnly 

super plasticized concrr. L ~ 


ltepeuled dosage ofsuperpl 

ex tends slump loss time. 
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l{oberts(30) stud ie d the effect of 
curing limf', temperatur e and cement 
oulll<' strength of concrete by making 
u.eoffour dilreren t types ofcement ond 
dil r~rcnt lypes of super plasticizers, 
wilh und wilhout retarders . The use of 
~pcr pla~ticizer was found to permit 

reduction of elevated temperoture 
ruring of t.ype III (ASTM) cement. It 
wa. found to be governed by the age on 
which the required strength wos needed 
~, h~ IIclti"ved Ulld the type of cement 
u..·,1. III CU~(! of the lIeed for lower 
nnillS temperature, a water reducer 
wa~ recommended to be used and a 
l~t;lrder if higher temperature curin~ 
wa' t'xpccLed. Hampton (31) suggested 
l\'lIys and meons to improve fluidity of 
cOlJrrctc at higher tempe rature of 85
mfF(2U·32"C) as it goes down within 30 
minUles. Modification of naphthalene 
olphonole condensute wos Illude with 
101Il~ retarders and the slump loss wus 
hccked for longer periods. 

Usc In IHel\ded And Other 
Cements 

Use of super plasticizers in blended 
crnlf' nts or portland cements 
incolporating silica fume, blust fu I'll ace 
~llIg or l1yash etc . hos been found 
IK' lwlicial for stren~th development. 
lIudlC(:12) achieved cOlIsidel"U bly II i~lIel' 
,lrellgth, lGO MPo at 100 duy" in s uper 
pln'Licir,ed (1·4 per cent SP) concrete 
with silica fume (133 Kg/m3) and cement 
1400 kg/nr'). In the case of blast furonee 
,1"" clllluele, upto GS per cent celllent 
1111 heell re placed by hluHt fllnlOce ~Iug 
1:1:1) ltllli it wus also found that in this 
ws , 10 per cent less superplasticizer 
Umll the reference portland cement 
concrete wus needed for achieving the 

Allie consistency. But a chunge in 
bell. viour was observed in such cases. 
In cnse of 25 per cent cement 
re plncemeJlt level, lhe strengLh of air 
onlrained concrete was more than the 
corres ponding super plasticized air 
ntruined concrete at water cement ratio 

of0: 8. Blit at 0.46 alld 0.56 w/c levels 
Ulcs tnmglh of the super plasticized uir 
tnlruincd concrete WaR higher than the 
nrrcs ponding air entrained concrete. 

This needs further study. Valore et al. 
(:14) have foulld thut sllperplusticizer's 
II I! with Ilyush cement concrete gives 
gll•• t! pcrforJlIunce. 

Tuble - 1: Compul' ison Of Different Super Plasticizers F or 1 CUM 
1 : 2 : 4 Concrete (Cement Content = 6,4 Bugs) 

S~upc r,'Tds:---P ysica D("ns~en~M'I'Je"aetrQuantITYOf Cost of Co s 't of super
" 0 . lIelzer Sh e s Hy I Ire Dose by wt. Superplasll- Super pl astici zer fo r 

Yrs . of C e~ent cller ReClul- pl Js tt- 1· 2: 4 conGr etc 
red (k9 .) (Izer In I Com (P.s . ) 

Rs. /Ko"'. __ ____ _ _ 

I. ~ 1KI\II[l1T l\'"!u Id 1.10 0 . & J~ 1.7 5. I 26.50 ~J to 1l5/ · 

2. COIW LA5 T -do- l. 10 O. J - a . fi ]; 1.8 - J.G 12 .00 21 to 42/ - . 

3 . Supa pI as t -do- l. 17 400 GO') ml 2.2 3.1 2900 64 to 90/· 

4 . f05ROC 337 -do- l. 20 500 - 700 ml 2.7 · '.0 32 .00 86 to 128/

5 . r OIROC • JO -do- 1.20 500 700 ml 2.7 · 4.0 J2. CO C6 to 128/· 
_ Af,/ .e. M pi as t -dll- 1.0" 0.15 . O. lt 0 . 9 1. 8 19.00 4' c 

1. 7(' u lr,JllIf'nt -do - I. )11 O. \ I. e: 1.5 • 5 .0 41.00 102, !jO to 20',/ · 

6. C~Rl·\P ·d o· I. 17 ,~ "( rs . 0.' . 0.6' J. J • 5 . 0 5.10 17 15. ~O 
Old 

Silr.1r1 CS (600 . 900 ml) 
wor lt. i ng 
ill r i lJ h t ._.-

Quon and Malhotra (35) used three 
types of super plasticizers on high alu
mina cement concrete fOI' slump, 
strength and degree of hydration stud
ies. At early ages of 10 hours and 2 days 
a lowering in strength of the super 
plllHticized cOllcrete Wll8 ohHerved. At 
180 duys the strength of the two con
cretes was comparable, reaching a value 
of the order of 80 MPa. The addition of 
SP to high alumina cemellt does not 
offect the rate of hydration but at 180 
days it was found to have cOJlverted 30 
per cent less thull without S1'. 

Use In Aggressive 
Conditions 

Walter Lukas (36) tried to find the 
chloride penetrution ill super plu~ti

cized concrute und ob~ e l 'ved Lhll L high 
qlllliity conCl'ete with u low water ce
ment rutio hud a considerubly smaller 
chloride content than other concrete of 
same consistency. Similarly a 
su perplusticized concrete h as a smaller 
tendency to absorb chloride than 
untreated concretes of the same water 
cement ratio. Haltori (37) showed that 
reinfol'cemen t in a SNF type super plas
ticized concrete does not show any sig
nificant corrosion in a chlOl'ide solution 
while normol concrete shows high cor
rosIOn. 

Mailvagnam et.al (38) studied the 
sulphate resistance of cement flyash or 
slag mortars with super plasticizer and 
found thut mixes contuining 30 per cent 
rcpincement ofnorllwl portland cement 
with llyuHh or slug.ill presence of AU per 

plasticizer are compa..able to mixes 
made from sulphate resisting cement in 
their capacity to resist the sulphate 
attack. Similar results were reported 
to have been obtained by Brooks et. 01 
(8) and Collepordi et. al (27). 

Modifications O n Si te 
Applications 

The addition ofsuper plasticizer may 
result in flowing concrete, wh on the 
required water·cement rutio is not 
altered, or the hi gh strength concrcle 
when the I'equil'ed water-cement ral io 
is reduced . Flowing concrete m ix design 
is uffectetl by cement type and content, 
fines content, aggregate propert.ies, 
maximum placing slump, dosage of 
sliper plusticizer and se quence of 
udditioll. All importunt lIpplication or 
such high workubility cohesive concrete 
by usc ofslIper plosticizer is in pumped 
concrete. Some areas where use ofsuper 
plastici zer has resulted in converting 
the impossible into successful 
implementation of concreting ideas are 
cons truction of bank va ults (Standa r d 
Chartered Dunk ut Bishopsgate, U .K.), 
strengthening of bridges and platforms 
for London Transport Executive where 
pumpable concrete was produced by 
usc of super plasticizer (39) . Other 
upplications include the cOllstruclion of 
floor slobs, roof decks, and concrete bay 
areas. In the base limit of a water 
treatment plant, closely placed plastic 
pi pes precl uded the usc of nonnul 
vihrutory compuction duo to 
ullllcceRHihility for vibrutory JllIlchillc 
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and possibility of pipe damage, the reby 
colling for the use of super plasticized 
concrete. Diaphram walling, casting 
heavily reinforced structura l e lemen ts 
and precast units of complex shapes 
such as construction of toroid shaped 
dome u nits of Ninian Platform in 
Scolland are som e other such si tualions. 
High strenglh in concrete realised by 
the use of super plasticizer m oy be 
advantageous for production of high 
strength precast columns in high rise 
buildings, girders and olso the concrete 
for nuclear plonts for prestressed 
concrete pressure vessels( 40). 

Use Of Super Plasticizers 
In India 

Gokhle and Paranjpe (41) advocoted 
indegenous production of super 
plasticizer for concrete in view of the 
established beneficial effects reported 
in the advanced countries. The use of 
super plasticizer was also envisaged to 
cut the total cement demand which in a 
way would supplement the production. 
Limited trials have indicated that 
addition of 0.6 per cent and 1.2 per cent 
of one super plasticizer is able to reduce 
lhe water requirement by 15.4 per cent 
and 23.6 per cent respectively at same 
workability and the 28 days compressive 
f'trcngth in cr ea!'lef' by 35% & 51.7% 
re~ !leci.i voly. Chi tJ.runjllll( <12) /)11 lho 
basis of some laboratory investigations 
concluded that 0 .2 pe r cent super 
plasticizer addition is oplimum for a M 
30 concrete and lhat results in a saving 
of 30 per cent cement. Aggorwal (43) 
during the preliminary investigations 
on the development ofa super plasticizer 
from CNSL found that the slump, 
compaction factor and the 28 days 
compressive strength as well as the 3 
and 7 doys slrength increases with the 
addition of superplasticizer to concrele. 

Scope Of Further 
Investigations 

A perusal ofthe literature cited above 
makes it clear that good .quality con
crete can be produced with a low water 
cement ratio and least possible cement 
for required strength so that ithas a low 
slump or workability and requires good 
compactive efforts to produce a dense 
concrete. But oll these conditions are 
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difficul t to achieve simultaneously. With 
the incorporation of super plasticizer, 
th e work ability and ease of placement 
etc. Il re im proved, the water require
ment is lowered and improvement in 
strength occurs. The reduction ofwllter 
cement ratio leads to higher strength 
concrete and also brings down cement 
consumption. 

However, all the super plasticizers 
do not behave similarly. The loss of 
workability or slump with time of con
crete mixing is more with melamine 
based than the nophthalene based su
per plasticizer. The chllnge of conden
sation Illso shows a difference in 
behaviour even with simi lor fomilycon
densates. The numberofcations present 
on the super plasticizer and the molecu

. lar weight also influence the effective
ness . 

The behaviour oftlle concrete mixes 
obtained from different type of cements 
is found affected to different degrees in 
the presence ofsuper plasticizer. Flyash 
or slog based blended cements may 
make a good subject of study in this 
regard. Concrete of high flyash con
tents may be designed to utilise the 
waste for making up the proper paste 
content and lhus alleviate lhe polluting 
ma teria\. For designing concrete of 
different properties, the strength of the 
comont IIAen plnys on importnnt rolo 
nlld lidded lo it lho elleel of lho fHlper 
plosticizeremployed. Therefore, in view 
of availability of different types of ce
ment in India a thorough sludy on the 
designing of concrete with a view to 
rationalise and updnte lhe relationship, 
as given in NBC 1970(44), on strength 
or grade of cement with grade of con
crete and addilion of pozzolanic or inert 
micrograin filler for optimum posle con
tents in concrete is called for. Extensive 
trials will give a guideline for economic 
mix design ofconcrete wilh high strength 
cement in presence of super plasticizer. 
Ultra .high strength concrete shall also 
be designed by proper evaluation of 
shape, size, grade of coarse and fine 
aggregate. 

The alteration of concrete proper
ties have been attributed to the pres
ence of Buper plasticizer which is sup
posed to affect the hydrotion character
istics of cement compounds. The addi
tion of super plasticizer has been found 

to influence the dispersion or 
ment particles but their effect 
ing with the type of super 
dosage, mixing method and 
The rate of hydration of 
affected by ' similllr 
well as others like tClllutnULulnL. 

of 2 per cent SM F. The "mien.'..... 
plasticizer in presence 
als viz retarders, acceleral.tn 

. well as the effects of surface 

determined. The URe of super 
cizer beyond a certsin limit 
duce undesirable efTects 
evaluation . . The change iu 
ture and morphology of the 
phase in presence of dilTerent 
super plasticizers can be 
explain the compactness, 
permeability of super pID,slilciZllI~ 
crete. Therefore, a comprc 
on rate of hydn:ition, chauge 
size and dispersion of diITl'renL 
cement in prOAence of~lIpor 
available at prCBont illlhc 
be worlhwhile. 

Super plasticizers 
revolutionised concrete 
the past two decades in UII"UII«",. 
tries but hove yet to pick up in 
Very little information is 
the country on the use alld 
various super plaslicizers 
regard to the properties 
shrinkage, workability, OUlrRnIIllW." 
meabiIi ty, behavourin nl:l~rc9!i,,,. 
ronmenls, corr09ion of rcilllon .... 

bonding of old and new 
At present super 

manufactured by foreign 
namely Fosroc (U.K)., 
(Germany), Tamol DASF"",,,".,,,,,, 
being marketed , in the counllJ 
addition to some others b8l" 
lignosulphonate. A prel 
information on Bome oftheBo' 
Table 1. Their behaviour in 
countries like India is lIol 

& Pumpahility oj 
_Experiences in J 

upcrp/o!1ticizers il 
103.32, (1979). 

as 

Supp,r 
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is not thoroughly 

which may be of great help to 
onstruclion agencies. The type and 
~,pnrliculnrly ofthe fino nggregate 
n~c~ from plnce to pluee which has a 

dClllhle effect on tho design melhod 
the properties of mortnrB und 
re l~ . Thorefore. a !ltucly of the 

vc nRpect~ vis -I\ -vis tho usc of 
erent type of Indian supeI" 
licizers may be of great utility. 
Another important field of appliea

mny be for ferrocement compo
lowil.,,.,, Dr, pCI' cellI. of lllulrix COll· 

II/: of comollt, aggregutes, mi xing 
Iller etc. hns a pronounced effect on 

bt>hnviour of the final product(46). 
IIIprr plasticizer is expected to result 
reduclion of water, increase in 
ngth, reduction in permeability, 
nrt wnterproofing und increased 

4Imhility nnd reduced rOllction between 
matrix alld galvanised reinforce

ifill The use ofwater reducing admix· 
~holl permit the use of more sand 
lIIe deHign strength which ahlO 

IllUll~ in l"ewer creep strains and less 
... ruce cracking. 
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