African Journal of Advanced Pure and

e, Applied Sciences (AJAPAS) )
:‘ oQ@ j't Online ISSN: 2957-644X q’j">\
<> v s Volume 3, Issue 4, October - December 2024 C
Page No: 34-48 3 ED
AJAPAS Website:
https://aaasjournals.com/index.php/ajapas/index
ISI1 2024: 0.877 SJIFactor 2024: 6.752 1.55 i) okl Jalaa

Al Al cllaldl) b culand) ) calall g slall dud g Jaiall daglia ¢ 48Dl
:\.AJM\ Z\,,JLD

4 gle) 3 gana o 3 il s desa) 2 GioRYAGIA 4 KU e s e dl ae
Lud (&5 yma (A0 paa dzala cdpiaal) 3....:4_'\.@\?...;54‘3‘2‘1

Relationship between Compressive Strength, Water-to-Cement
Ratio, and Superplasticizer-to-Cement Ratio in High-Strength
Concrete Mixes

Abdullah Ali Shafter **, Abdalkrem khalifa Altresh 2, Imhemmed Hasan Algott 3,
Ali Mahamoud Ghlaio *
1234 Department of Civil Engineering, Misurata University, Misrata, Libya

“Corresponding author: abdalh.a.shafter@eng.misuratau.edu.ly

Received: August 18, 2024 | Accepted: September 25, 2024 | Published: October 03, 2024
ueilal)
(W/C) cians¥! () elall dpuss 5 Adagrinnall Jaxaall 25l Al da sl (e S (g 48Dl ilyinie sl Cn) 128 & a5
vie Alpil) e ddadlaall 4l jall ALl b (S/C) L (8 aSadl o Cun ¢ (S/C) e ) gkl A
clals 3 e dlere <l liial ol ya) a3 8 5 dglle Jaraa A glie <3 Aglu i ) sea sl A (W/C) G (i
Aliil) Gy 5255 5 5 i pe (W/C) <l LalS al 35 Jarucall e glia of gl < jedal Cum cdiliane cilylin ity 5 4l A
Lty dumy 5235 (W/C) Liadd die 43l dcadaial) dlall 8 5V Adalad) il ¢ yedal LS ey sthaall alall 4y
a5 L (W/C= 419%) s in dallia 83 s2a cuilS g cdarall 4o glia & g L) 2aadl (S/C) (e Aulia
Lol Ly 5MPa) 61) e Jasall da slie i o(S/C) 8ol Lewan g2 Sy Yy (W/C) iy Al (il
Aty 02 35 Jaiall 4 lia 5 (S/C) uuy\mwdsuu‘;j\nwuwjmy\ Ll e JS Al
e A3 4 (S/C) Apess il Adlall 5 Aumdiiial) Aliail) 8 s 200N Adalal) il < yelal 5 ¢(W/C) il LalS LS
le Lliall (S/C) At 233 asy s (W/C=46%) s (W/C) dasi (s ie araall Lo glia 8 31 sala 50y )
At e JS 2 35 (W/C) ada die A6l Aalall 2as gial) w\@u\ chaiall A glia 8834 ) ae Al il
Cli LS ol 35 Jazcall da gl 5 (S/C) Ams (e JS o AN ALalall ¢ jedal 5 dplad 405 28ey Jaiacall M,m,(s/c)
Ll dill s 2ie (W/C) A
oilas ST el Al ddalal) W sl ool LS alas JaF el 3 oY) Adalall daeal) daslie a1l
Lel ol S Gl i) (o AdaaDle g (puilad J81 € Alall Al 5 cdmadaiiall Apledil) Leali cidans giall Al
Aol ol WS il ST il cals 2 Aalall 4l

S el A cdslal) cbald) dalladl Jarcall G glia dduibu Al cilalall cdibe all daladal) sdalidal) elall)
(S/C) wiany) ) oalall A «(W/C) iansY)

Abstract

This research investigates the relationship between targeted concrete compressive strength, water-to-
cement ratio (W/C), and superplasticizer-to-cement ratio (S/C). The S/C ratio was adjusted in the
concrete mix to maintain workability while reducing W/C to achieve high-strength concrete. Laboratory
tests were performed on three different concrete mixes. The results showed that compressive strength
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increases as W/C decreases, with the necessary compensation for workability by adding the required
amount of superplasticizer.

The results of the first mix at low workability showed that when W/C is reduced and compensated with
a suitable amount of S/C, there is an increase in compressive strength. This relationship was valid up to
a W/C ratio of approximately 41%. After that, the workability decreases with a decrease in W/C and
cannot be compensated by increasing S/C. The compressive strength value stabilizes at approximately
61 MPa.

For both medium and high workability of the first mix, both the addition rate (S/C) and the compressive
strength increase more as W/C decreases. The results of the second mix showed that at low and high
workability, the S/C ratio was almost constant with a significant increase in compressive strength when
the W/C ratio was reduced up to W/C=46%. After that, the S/C ratio increases to maintain workability
with an increase in compressive strength. At medium workability of the second mix, when W/C is
reduced, both S/C and compressive strength increase in a near-linear relationship.

The third mix showed that both S/C and compressive strength increased as W/C decreased for all
workability levels.

Finally, the compressive strength of the first mix was less homogeneous as the workability increased.
The second mix was more homogeneous at medium workability, followed by low workability, and high
workability was the least homogeneous. The dispersion was not significant. The results of the third mix
were more homogeneous as the workability increased.

Keywords: Workability, Concrete, Concrete mixes, High Compressive Strength, Superplasticizers,
Superplasticizer-to-cement ratio (S/C), Water-to-cement ratio (W/C).
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