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Using SP and SF to Lower Cement Content
Abstract

In the present research, using different percents of superplasticizer (SP) and silica
fume (SF) to improve the characteristics of concrete is performed. SP and SF are added
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to two types of normal concrete, the first is of mixing ratio (1:2:4) and the second is of
mixing ratio (1:1.5:3).

The results show that adding SF lead to increase compressive strength for first mix
by about 45.3% and 47.7% while adding SP lead to increase the compressive strength
by about 43% and 41% compared to reference mix at 7 and 28 day respectively. The
corresponding values for second mix are 46.7% , 49%, 44% and 43% respectively.

The maximum compressive strength when SP and SF used together can be attained
when the percents of SF and SP are 5% and 3% respectively. The increase in
compressive strength is about 49.3% and 48.4% for first mix, while the corresponding
values for second mix are 52.4% and 51.2% as they compared to reference mix at 7 and
28 day respectively.

For Tensile strength, adding SP lead to increase it by about 29.2% and 31.6% for
first and second mix respectively, while the corresponding values when adding SF are
38.1% and 40.3%. The effect of using SP and SF together on increase tensile strength is
more than the effect of using each one separately. The maximum tensile strength can be
attained when the percents of SF and SP are 5% and 3% respectively as they increase
the tensile strength by about 38.9% and 40.7% for first and second mix.

The effect of using admixtures on cement content can be noted clearly as the
maximum reduction percents are about 8.7% and 9.35% for first and second mix
respectively when the percent of SP is 3%. The corresponding values are 9.4% and
11.26% when the percent of SF is 5%. Using SP and SF together at percents 3% and 5%
respectively lead to reduce cement content by about 10.15% and 13.54% for first and
second mix respectively.

Keywords: Concrete, Cement Content Reduction, Admixtures, Superplasticizer, Silica
fume.
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paail) aul e 1984 Liul 45 2i).8.3.

(55/%) asail 251 250 e Ju Y
(A8 ) elulal b, 80 60 oo Jis Y

(Ael) Slel) clulall b, 6.0 ela 10 oo Y
oL 7 ans (/s Jaiall Jas 15.2 15 oo Ju ¥
% sl xie o)l 2.7 4 Ge any
% ol ALGN e Sl 115 L5 ge un Y
ol 5 ligasll (55ime 4.0 8 oo wp Y
%ayy Sl 4 y) s ggina 25 2.8 oo un Y
% Ll wS) (sins 3.31 6 oe Y

Jada JS (e Jlall (puanll) cddl) alS 0 Agsiall dpud) (2) Jsta

45 ad) A8l Luuldl) diualgal) yg0a % _lall (o) Jadall aaa
1980 4l
100-100 100 50.0
100-95 100 37.5
70-35 65 19.0
40-10 15 9.5
5-0 0 4.75
0 0 0.075

(randl) cal) MU Lyghassll cilagadll gilii (3) Jsta

1980 il 45 Py Al Al Al ddalgall ) solasll pasdl)
%0.1 e un Y 0.0083 Y% Apnall ol gall
%5 oo up Y 4210. % A< A8~y

Jade JS e el (Jagll) sl AU Lygial) Aucill) (4) Jsia

1980 4id 45 ab,8.Ga
G)ﬁ {ilaia G)&I' Qi (2) EJ.\S FIIRN GJ.\;I' PR Skl JAlal A

@) Q) Q) % ()

100 100 100 100 100 9.5
100-90 100-90 100-90 100-90 | 93.5 4.75
100-95 100-85 100-75 95-60 79.6 2.36
100-90 100-75 90-55 70-30 57.5 1.18
100-80 79-60 59-35 34-15 435 0.600
50-15 45-15 30-10 20-5 14.4 0.300
15-0 10-0 10-0 10-0 3.8 0.150
5-0 5-0 5-0 5-0 1.6 0.075
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(Ja)) pe il AU Lygliastll ciliagaill geili (5) Jgsa

45 pb ) 48 jal) Al Aduc) gall | Sl g gessl) yaadl)
1980 4iud
0.5 o= 8 360.0 Yo Agmauandl 3 5all
2 e B 1.14 % 200 A1) - SlaY)

Lailual) clbldl) 55a) sy (6) Jsoa

%, SF %, SP Jatdlf Al zagadl) jay
0 0 1:2:4 CR1
0 1 1:2:4 CP1,1
0 2 1:2:4 CP2,1
0 3 1:2:4 CP3,1
1 0 1:2:4 CF1,1
3 0 1:2:4 CF3,1
5 0 1:2:4 CF5,1
1 1 1:2:4 CP1F1,1
3 1 1:2:4 CP1F3,1
5 1 1:2:4 CP1F5,1
1 2 1:2:4 F1,12CP
3 2 1:2:4 F3,12CP
5 2 1:2:4 F5,12CP
1 3 1:2:4 F1,13CP
3 3 1:2:4 F3,13CP
5 3 1:2:4 F5,13CP
0 0 1:1.5:3 CR2
0 1 1:1.5:3 CP1,2
0 2 1:1.5:3 CP2,2
0 3 1:1.5:3 CP3,2
5 0 1:1.5:3 CF5,2
1 1 1:1.5:3 CP1F1,2
3 1 1:1.5:3 CP1F3,2
5 1 1:1.5:3 CP1F5,2
1 2 1:1.5:3 F1,22CP
3 2 1:1.5:3 F3,22CP
5 2 1:1.5:3 F5,22CP
1 3 1:1.5:3 CP3F1,2
3 3 1:1.5:3 CP3F3,2
5 3 1:1.5:3 CP3F5,2
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