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Effect of Limestone Powder on Compressive Strength of Concrete
Containing Silica Fume and Optimization of Mix Design

Using Response Surface Method

D. Mostofinejad and M. Reisi
Department of Civil Engineering, Isfahan University of Technology

Abstract: Silica fume has been largely used in concrete in recent decades due to its effect on improvement of strength and
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durability of concrete. On the other hand, attention has been recently paid to the use of limestone powder as a substitute for part
of cement in concrete, basically because of its low price and its positive effect on the durability of concrete. The aim of the current
study is the investigation of the interactive effect of silica fume and limestone powder on the compressive strength of concrete and
the optimization of the mix design. To do so, 27 mix designs including 3 water-to-cementitious materials ratios (W/CM=0.25, 0.3
and 0.4); 3 silica fume-to-cementitious materials ratios (SF/CM=%0, %5 and %10); and 3 limestone powder-to-cement ratios
(LP/C=%0, %15 and %30) were used and 28-day compressive strength of the cubic concrete specimens were determined. Then,
the interactive effect of silica fume and limestone powder on compressive strength of concrete was investigated using isoresponse
curves. Furthermore, the optimization of the mix design for concretes containing silica fume and limestone powder was carried

out using “cost effective factor” (CEF) which is defined compressive strength divided by cost of concrete.

Keywords: Concrete, Limestone powder, Silica fume, Compressive strength, Response surface method.
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2-optimization
5- Rougeron
8- Mindess

1- limestone powder

4- response surface method
7- Nehdi

10- factorial designs
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11- central composite designs

Gl o o Sl K 3 710 Sl eslizad a5 il ()
Shedas o alS 78 L sSlas 1 g lis Cuwglie (Ologw
Ologw &1 s ST Ko 5355 0352 013l & 25 b 500
e ol s e o5 53 ST Ko 3 Sl eslind
Slidos bl o @il &8 AS o (6 2l b o (B
o el e Sal K 555 710 3 eslinal ol ol
e Jolge dher Sl aS U O plend Ao 2l 0o
LUl e 03 [N] dms o 0l 31 1) ol (0 e
= S Gl sap A S LS A e Sl ik

MUoj‘j

3- isoresponse curve

6- Aitcin

9- fist order orthogonal designs
12- cost effective factor
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