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ABSTRACT ARTICLE INFO
Compressive strength and flexural properties of the cement mortar, and Received: 27/09/2017
Water-cement ratio in the mix design, the ratio of aggregates to cement Revised: 18/12/2017

and cement strength class are the main parameters determining the Accepted: 09/01/2018

properties of cement mortar. The optimization of the concrete mix design

technology plays an important role, recently statistical method that has

. J Keywords:
been considered by researchers to optimize the response surface Response surface methodology
methodology (RSM). In this article to achieve an optimal mix of factors (RSM),
affecting the quality of the mortar properties of this method has been used. Sodium chloride,
In this regard, 12 mix design has been evaluated. The samples in the optimized mix design of
vicinity of solutions containing 0, 5 and 10% sodium chloride are located. concrete,
The result of the paper represents the possibility of using this method is Compressive strength,
the continuous improvement of concrete mix design. Which can serve as a Flexural strength.

useful tool in concrete production units and production units used
prefabricated concrete. Search optimization results with response surface
method for compressive strength and flexural show that optimal mix
design to achieve maximum compressive and flexural strength a mix
design which the percentage of chlorine used at a rate of 5%, cement
strength class is highest (42.5 MPa) and water to cement ratio is the
minimum amount.
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Properties of Cement Cc325 C425
SiO2 20.4 20.2
Al203 4.56 4.6
Fe203 3.4 35
CaO 64.12 64
MgO 1.93 1.94
SOs3 2.3 2.4
Na:0 0.32 0.35
K20 0.7 0.7
LOI 2.2 2.7
F.CaO 1.3 1.3
CsA 6.33 6.27
CsS 63.94 64.27
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Mixture Number | CEMe"C | ¢ | wic | sic | sP | crw+s)
Class
1 35 |700| 03| 3 | 6| 03
2 35 | 700 | 03 | 25| 6 | 036
3 35 | 700] 04 | 3 | 4 | o029
4 325 | 700 | 04 | 25| 4 | 034
5 35 |700| 06 | 3 | 0 | o028
6 35 | 700 | 06 | 25 | 0 | 032
7 45 |700| 03| 3 | 6| 03
8 425 | 700 | 03 | 25 | 6 | 036
9 45 | 700 | 04 | 3 | 4 | o029
10 425 | 700 | 04 | 25| 4 | o034
11 45 | 700| 06 | 3 | 0 | o028
12 425 | 700 | 06 | 25| 0 | 032
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Desirability

Desirability

B: Cement NaCl (%)

B: S/C

&
325.00 0.00
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11.6

Flexural strength (Mpa)
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Source Sum of Square df Mean square F value p-value prob> F Significance
Model 70.68 3 23.56 70.54 <0.0001 significant
A-W/C 57.24 1 57.24 171.4 <0.0001 significant
B-S/IC 3.08 1 3.08 9.22 < 0/0047 significant
C-NaCl 10.36 1 10.36 31.01 < 0.0001 significant
Residual 10.69 32 0.33 - - -
Lack of Fit 1.75 8 0.22 0.59 0.778 not significant
Pure Error 8.94 24 0.37 - - -
Cor Total 81.36 35 - - - -
s Caoglio gl (2l ilylg Sl @l i F Joua
Source Sum of Square df Mean square F value p-value prob> F Significance
Model 160566015.4 5 32113203.08 44.53610231 <0.0001 significant
A-NaCl 135960176.7 1 135960176.7 188.5559757 <0.0001 significant
B-cement 19830972.86 1 19830972.86 27.50252704 <0.0001 significant
C-w/c 1008411.782 1 1008411.782 1.398512948 0.2463 not significant
D-s/c 30532.74588 1 30532.74588 0.04234425 0.8384 not significant
E-c/w+s 57872.02733 1 57872.02733 0.080259653 0.7789 not significant
Residual 21631800.77 30 721060.0258 - - -
Cor Total 182197816.2 35 - - - -
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Residual Plots for Compressive Strength
Normal Probability Plot Versus Fits
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