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Impact of plasticizers on the quality of concrete and the

reduction of the cement content
Abstract
Preservation of our environment, the need to a balanced consumption of the natural
resources, particularly fossil fuels, and the need to reduce greenhouse gas emissions will all
make us decrease our cement consumption especially clinker. As a result, in producing the
concrete and the mortar, we must take a lower consumption of cement in to our account as
much as possible without hurting the volume of construction in the country.
In this article, we have shown that cement content is reduced with a constant w/c ratio and its
impacts on the fresh and hardened concrete are studied. In continuation of the research, we
reduced the w/c ratio (in 4 different ratios) and again the cement content was reduced in
order to study the impacts of this reduction on lower ratios of w/c.
It is clear that by reducing the cement mix ( reducing cement content and w/c ratio) , the
workability of the concrete will be highly reduced. To treat this problem, we can use
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plasticizers and superplasticizers which are explained thoroughly in the following sections.
According to the obtained test results on fresh and hardened concrete, it can be concluded
that reducing cement content (360kg to 450kg per m?) at the constant water / cement ratio
will result in better strength and slump. On the other hand with reduction of w/c and adding
super plasticizers for having better workability and flows more durability and higher strength
could be gained.
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Figure 2 - Gradation curve of sand Figure 1 - Gradation curve of gravel (25 to 4.75 mm)

#100 #50 #30 #16 #8 #4 3/8"
2.36 475 95 125 19 25 38

assing by weight(%)
P gy g g

p:

dwlo (gudy d1d (oo — Y o ke Hloges Sl yd 9 iy o bl guss ailo S — ) oyleus Hloged

adgezme S4 3l g laey SO o u’_io.zs aS o0y &..:l 39 G Olows ¢ LQ.;:;.."LA)W als o SEran Oboww uLo.».w -Y-\-¥
20l lesl le sk el Caz g (65 Aiges

Sl 009 u).w u]swwu;@‘;)m u]ﬁ,)’i —Y‘—\—Y‘

0392 ) Jloy g 4 008 sy G985 oS sy Slewiogdl Bro cialeil slem b il o Lewidg I —F-)-¥
el a8 S Gl b cend &850 51 Gles 58 j0 50

s ¢ ol 2338 (o) £ 5 A Ay =
1 N50 Jla i 2258 ) 5 il gl gus 5800 Js
2 M20 Jla i 058 (5 ) 358 il gl gaw allias s
3 P10 Jlesi 033 55 (558 s S o

Leiog 3 wlasuio Y o )lods Jguor
LY b Y- Y
wlis St § et Sliios 55 5 Lawgs oid pdiie « % bsls mob oo by, « Ldulojl 4o oy LSk )b e
[A Logiae adgl LS 75b drlons 4y (giio « Cole )0 45 004 o5 iy syl (g, 00! -

lia Ly g, ol e 3815 o VD CM (63U il a5 ¥+ + KE/CM? dainie Canglin &y sl e o
s ol Yoo led Jouz jo e



S ‘fAﬁ §0@ ST

Ol o AbulS ¢ dluw! ylojlw slayiuled 35 50 — YYAA olo o0 10

Ol gl Glall G 098 1618 s G20

Clags e ) (Kg/m3) S s ) A i
iy grbx wie i | @l Ol g8 Al T
(Kg/m3) o ol | e ol dka ((Ohass 035 22 )
1 I -1 450 0/45 202 512 82 1060

a7y claskien 1 oyl g
L el od.‘)‘o; J.@L> )L\J Sjy90 SNl r:l?o‘su’..wl.o)—' el M)AY’)‘U\H)?SM C).‘a wl;é uLanJ

ubesl gk -¥

Olowws Jlee Gl GulojT 5k -1-F
50.);5‘.\_.4J&Uuwww‘wbul.c..\...:d..su—‘M..a)auwjuw&lfbo_xmba)s]dmmm)émb
Olsy 59938 Slgms 5l (Gl (o dmans (il ez jsbaie L Sl valsS v LI 5 Slsy 55y 2 oz S el 0l
‘ULM_MJMuim‘uw)u‘@o”ﬂugm=\..J5|‘5>|9)‘u3bJobd@uu&yb5wuowulbd5sb50.».5
.59..0.3 aoL&;»|...5)LE;3| Sy @‘5)

S s Cos 5 s (330 ¢ Gilie Sl Ol G oz 0 Aoz ol 4 olaS o (FBFe - FF- ) ikt
ol ialpdl e ppolis gloo 3las we (ke S (sl 130 il oo 2alS oo« s e L2alS L Sl 1)
Sledbl . a8 18 isloesl 5,50 (o atily a5 coli (S pllas o )0 g pte gk ails Gl i pos jalaie 4 Ll
.w‘a.\.ﬁ;o&)j‘ifO)La.(;)Jsu\—?)QC)Jo}QAJ.Jay}A

o3l (R g9 ¢ k85 plamil sletiulojl -V-F

(ASTM C 1435 Juibial 3ok ) cosdlosl zalesT -V -Y-F

(ASTM C 231 5,luibisl b ) 035 (s glgp o ys Lyialojl ~Y-Y-F

(ASTM C 138 o lasbiusl gubo ) o3l (o (ogase ()9 (et ialoyl -Y-Y-F

(ASTM C31 o ,luibiwl G )(5,Lid Coaglin fpnnd iulosl Cp (605 aiges plol -F-Y-F
<l 398 Bag s Saloj] Sz (655 Aiges plosl -0-Y-F

Do obsS Ol i et Sales] S (55 diged plonl -F-Y-¥

(ASTM C1064 s bl 3ubs ) iy slos —V-Y-¥

ol L (3 (59 2 4385 plowil (Gl o3l Y- F

(ASTM C39 o il 5k ) 59, YA 5 ¥V i 40 (6, Lad Conglie fpund gyl -V -Y-F
o] O Lzd 310 Of 3985 Gee Cpad Liulejl -Y-Y-F

# Sae oligS O wda e et Sialey! -Y-Y-F



Jwﬁ”@ VAﬁ §0@ §>®<§

Ol o AbulS ¢ dluw! ylojlw slayiuled 35 50 — YYAA olo o0 10

Ol gl Glall G 098 1618 s G20

Clas e ) (Kg/m3) S gluas g e
gy | gk wle i |l Gl e (B8 ald )

(Kg/m3) aipoh | ok dda ((Olasa 05 2 59)

1 I-1 450 0/45 202 512 82 1060 - -

2 1-2 400 0/45 180 545 87 1130 _ _

3 1-3 360 0/45 162 569 A 1180 M20 033

4 -4 340 045 153 581 93 1205 P10 024

5 N-1 450 0142 189 524 84 1087 N50 023

6 N2 400 042 163 554 89 1148 N50 037

7 N-3 360 0/42 151 578 93 1198 N50 07

8 M-1 450 037 166 542 87 1124 M20 048

9 M-2 400 0/37 148 570 A 1182 M20 0388

10 M3 360 0/37 133 592 % 1227 M20 14

11 p-1 450 0035 157 550 88 1140 P10 015

12 P2 400 0135 140 577 ® 1195 P10 032

13 P-3 360 0/35 126 598 % 1240 P10 07

ialo]] sl b ©lasivo—F o )lod Jou
VA 5l oy aigasl cnl 28,5 ool (g ya don Voo (oo saigasl 99 (59) 32 bsle o (caz ST i s Salojl
olSTeas (6 uSo3lusl sl Kt (459 G- diud ) S a0 Voo slos b oyl J310 50 59, 0 Saw 4 ol o usile 5,
L85 58 bdige;] mhaw 51 YL e Lo YO 0 Of mhaw a5 aiads jgabse g97 a4 ol B,b 10 snls Sis gladige)]
Cris oad S Ll (s Sliaz by g O 5l g5 5l e g wiaile (Bl 0T B)L o coles S Do 4 Ladige|
9031 (39 ey 0l iz 0oy (559abse Sy Wige3] (139 st Sl o aigas] (s Bl b e cnl 4 S
el Cawd 4 gl 5l Sas g
m

i:;moxloo
m

o

sl el g Lol bo3T s -©
Ui 53 el sl 4lS 5 o0t by o 53 3 90 plodl lacalef] | ol gl -1
S 00 Oé)jT ;5 A PN O)Lo.«i'a GLQ)‘Q}Q) 9 I\ O)LA.::



L
B s Ok

Ol o AbulS ¢ dluw! ylojlw slayiuled 35 50 — YYAA olo o0 10

A @0@

- 1
e ly

B Oles T Pt e

>

)

3

&

il g S oBa sy

Ol gl Glall G 098 1618 s G20

250 1

200

450

400

360

Cement(kg/m3)

340

" A i (cm) (kg/em?) g Caglial  sa 0 | Gee ol -
g (UK;/nfg wie | A3 a5l s s ) . . oief‘ﬁ e
(Ol [ ooy sty | ooud | 23528 | s |(mm) sk
1.1 | 450 | o5 | — 2 — | 286 | 3 18 28 | 338
12 | 40 [ o4s | — 18 — | 303 | 3% | 25 % | 3m
13 | 30 | 045 | moo 033 21 320 | 34 | 35 2 | 253
1-4 340 0/45 P10 024 4 22 342 377 17 20 236
N-1 | 450 | 042 | Nso 023 17 21 351 26 25 | 307
N2 | 400 | 042 | nso 037 10 2 380 | 444 | 39 23 | 27
N-3 360 0/42 N50 07 20 386 448 35 20 222
M-1 450 0/37 M20 048 21 377 429 22 21 249
M- | 400 | 037 | oo 088 0 2 440 | 475 | 19 18 | 213
M-3 360 0/37 M20 14 0 20 444 487 14 14 201
P-1 450 0135 P10 015 55 2 451 515 2 17 217
P2 | 400 | 085 | pro 032 20 458 | 537 | 24 15 | 194
p3 | 360 | 035 | pio 07 0 18 462 | 580 14 12 | 157
o3l sl b s -0 olads Jguzr
595V o 5 Ledalojl aldS” (6,Lad Conglio Y 0 Ll ga
500
§
3 400 A
/ 4- ——WiC045
350 4 —=— W/C=0.42
g / —wooa
]
£ 300 /
S



. v
B s Ok

Ol o AbulS ¢ dluw! ylojlw slayiuled 35 50 — YYAA olo o0 10

s

3 » =] -
wﬂul@.ﬂ ;}""""""‘;/"‘v‘ eyl

N

Ol gl Glall G 098 1618 s G20

Compressive strength (kg/cm2)(cube 15cm)

595 YA o 50 Le(i.g.l.oﬂ alS” o,liad Ciaglas —F o Lo loges

600

550 + /

450 /

s \\//C=0.45
—m— W/C=0.42

350

ey \\//C=0.37
e \/\//C=0.35

200

Cement(kg/m3)

O13485 Goe e —0 o,k 090



L
B s Ok

ol o ALRLS g 3busl ylojles (g islod 3550 — VYAA oloygo 10 -

Ol gl Glall G 098 1618 s G20

als Of Gas a0 —F o les ) loges

Lo
375
450:3.33
400; 3.02
2
5275 "y —B—/c=0.45
E 49 340; 2.36 —pyfo=0.42
=] s _
'E'«: 400; 2.13 w —t—\v/c=0.37
% ‘Q\M 2.0 o—\w/c=0.35
= 1.75 400; 1.
\. 157
0.75 : : .
500 450 300

cementitidiPmaterials (kg/m3120

bl s V-0

S0 50 i e gy s
W ad aislgs 28 Mee la S5 (690 g dlae (28l 550 50 Sad gon ¢ Gloww e a> LialS L Y

oealS 4 aS vgtiwe Sloul 0 )0 g g 0 e 6l ¢ larw e pe alS 5 wlaSln iolEl L Y

L3380 e (5 iy Dok



S A §0@ 3

1] sl GLRLS g 3bas! lojbus (g islon 35 50 — YTAA oloyga 1O At &
i o3 QR RO » #e B ol e ).',’,":wg.":;;i'f/,_/;w Sl g oS Bk

Ol gl Glall G 098 1618 s G20

oy 9 (6325 A -7

L 1) (&S 05 o)lgan cplorm 4 T Cand 05 Sl g Gl Jle SRl L oS catlay wls <)
Comd (o903 Lad Sl ol logs Jhe 201 ves (oo L Bk cnl ) Jol> mliiog eeslss
Cl e dgme R (10 5 (SlSe CoaS o 4 O

Slows 5 01 85 sl e (285 ¢ los & O Cerd 3903 Lab> Coll 0l Slos e e alS =Y
Ol a5 cunl Gl ceslly L wlete sbonl G LS Gl iz MG el cpl ol a8 g0 ye
Spae W Cand pdy Ol 2lo 0 Gz Gl BB 0815 g e b JU b o2l Sllee
sl pdl ol eaiS Bl (B98 9 0aisS g Slewivg#

s Ve ¥ Ll ol e e b (g ¢l 4 O G aalS g 0aiS g (398 Bpan b -
S0yg) Gy |y JIKul Ko OA 1das YU slo gl lgin caSo o 40 0,5

o515 (GBsk 5l 5 0adh S 0aliS (g o8 g oS sy (9938l 2g2s e 4y o D) i g iy T
P33, 500 i plsd 5 Ceaglie Sgetr o ol (nl Sgtae planil e o Yy

LTS

OBl g 09d o e Glowms 4 Ol G GralS 4 Of Jlade 09 Sl g Glowms e il aiz o )
Ol 4 all ol jen Ol 1als b losw 4 O Cas palS 058 oo Aoy Clls pudles 1) CoaS
oS a1 aelae 09 B Sloww olge

38bes 5 g5 5l s a5l 5 cul (paadS ol 5 £ @ 4z b elie lepiog Bl e Sl Y
oyl Lyl

a5 siztnd ceodll il Sleogas sl Ol Faals @ ,u8 LS o ls catsS lg, 398 9 b oaisS oy, -
o505 2ol 1, LT oMl 05,1045 olge by 5 eamms ol b lsie

&=l
[1] Singh, B. G. (1958) “Specific Surface of Aggregates Related to Compressive and
Flexural Strength of Concrete”, J. Amer. Concr. Inst., No. 54, pp. 897 — 907.

[2] Kolias, S., Georgiou, C. (2005) “The Effect of Paste Volume and of Water Content on
the Strength and Water Absorption of Concrete”, Cement & Concrete Composites, No.
27, pp. 211 - 216.

[3] Yigiter, H., Yazici, H., and Aydin, S. (2006) “Effect of Cement Type, Water/cement
Ratio and Cement Content on Sea Water Resistance of Concrete” Building and
Environment.



S A §0@ 3

Ol o AbulS ¢ dluw! ylojlw slayiuled 35 50 — YYAA olo o0 10 ¥ o

Ol gl Glall G 098 1618 s G20

[4] Deshpande, S., Darwin, D. and Browning, J. (2007) “Evaluation Free Shrinkage of
Concrete for Control of Cracking in Bridge Decks”, Structural Engineering and
Engineering Materials, SM Report No. 89, The University of Kansas Center for Research,
INC., Lawrence, Kansas.

N o Sy Ouyel co ((hold e 5 g el (VYYA) T s [0]

“olle MeS1pos o (0 8kes (59555 plsd slayially 3l B plare sk ST OYAD) € (Sl [7]
AE0 o el Corio g oo oK (ol yas psiige 00Kty i) sl IS sl

VAV " o eSSl 36 " lie e o005 [#]

VAP "ot bl 2o e )" FYA- 5 i o5s 5 el ik 35 [A]



