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A Study on the Correlation between Cement Chlorine Content and
Concrete Slump, Compressive Strength
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This study was analyzed the relationship between concrete slump, compressive strength and other factors such as the quantity
of chloride or others using statistics method. The amount of chloride in cement was selected to range from 236 to 794 ppm,
and cement that satisfied the KS L 5201 standard for other physical properties was used for this experiment. As a result, no
factors had a interrelationship for initial slump and the strong-negative correlation between concrete slump elapsed time and
the quantity of chloride. The proportion of chloride was shown as a strong-positive correlation for compressive strength from
1-day to 7-day curing. However, there was no correlation between chloride and compressive strength at 28-day curing.
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Table 1. Results of descriptive statistic of cement
Factor Num. Mean Coef. Min. Max.
var.
LOI (%) 168 2.74 8.90 2.14 333
SO; (%) 180 2.49 3.84 2.26 2.73
f-CaO (%) 180 0.59 5.52 0.52 0.67
Cl (ppm) 181 518.30 21.35 236.00 794.00
LSF (%) 182 89.83 2.12 85.19 94.90
Blaine (cm?/g) 181 3735.00 2.95 3469.00 | 4031.00
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Table 2. Mixture proportions of cement concrete

Unit volume weight (kg/m’)

W C BS FA S G SP AE

185 223 48 47.8 | 810.2 |1,0055| 3.83 0
% W @ water C : Cement S : Sand
G : Gravel SP : Super Plasticizer(semi-PC)

AE : Air Entraining BS : Blast Slag FA : Fly Ash
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Table 3. Results of descriptive statistic of concrete slump

Factor Num. L] Coef. var. Min. e
(mm) (mm) (mm)
Sli?p 181 193.43 3.86 175.00 | 215.00
Stump 181 78.98 31.84 4000 | 12500
-loss
250 1 Slurnge—ind. 250 Slump—loss
: ;:'r:v =
1504 150
10 100 g
504 B
Fig. 3 Box plot of concrete slump(ini. vs loss) (unit : mm)
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Table 4. Results of correlation analysis on independent(SO;~Blaine) and
concrete compressive strength

Factor Method SOs Cl LSF Blaine
Slump | Pearson R | -0.010 -0.056 0.010 -0.120
-ini. p-value 0.897 0.453 0.897 0.108

Slump | Pearson R | -0.013 0.186 -0.232 0.037
-loss p-value 0.868 0.012 0.002 0.624

* Slump-loss : slump after 60 minutes
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Table 5. Results of descriptive statistic of concrete compressive strength

Mean Min. Max.

Factor Num. (MPa) Coef. Var. (MPa) (MPa)
1D 42 13.08 3.1 5.6
3D 14.5 7.56 12.3 17.1
7D sl 23.1 7.53 19.1 27.5
28D 34.1 4.89 30.8 383
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Fig. 6. Box plot of concrete compressive strength  (unit : MPa)
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Table 6. Results of correlation analysis on independent(SO;~Blaine) and
concrete compressive strength

Factor Method SOs Cl LSF Blaine
Con | Pearson R | 0.033 0.171 0.108 0.168
-1D p-value 0.668 0.025 0.155 0.027
Con | Pearson R | 0.156 0.129 0.201 0.175
-3D p-value 0.043 0.094 0.009 0.022
Con | Pearson R | 0.136 0.251 0.051 0.182
-7D p-value 0.069 0.001 0.496 0.014
Con | Pearson R | 0.001 0.118 0.123 0.083
-28D p-value 0.986 0.124 0.106 0.278

* Slump-loss : slump after 60 minutes

* Con-xD : concrete age X days
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