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Effect of Curing Condition on Chloride Permeability of Concrete
Containing Flyash and Blastfurnace Slag
by
Mitsunori KawaMura*, Kazuyuki Tori*, Shin-ichi IcaArRAsHI* *
and Tsuyoshi Fujym***

Chloride permeability of concrete is one of the major factors that influence the corrosion of steel
reinforcement in concrete. It has been confirmed that the chloride permeability of cement paste and
mortar varies widely depending on the water : cement ratio, type of cement, curing condition and so on.
However, there are only a few reports concerning the chloride permeability of concrete. This study
aims at revealing the effect of curing condition on the chloride permeability of concrete in which Port-
land cement was replaced in various amounts by flyash and blastfurnace slag. The chloride permea-
bility of concrete was determined by the accelerated chloride permeability test using a diffusion cell
similar to that described in Federal Highway Administration report (FHWA/RD-81/119). In order to
relate the porosity or pore size distribution of concrete to its chloride permeability, the mercury intru-
sion porosimetry measurements were also conducted.

The experimental results showed that the chloride permeability of concrete containing flyash and
blastfurnace slag was high when the concrete was exposed to a low humidity at the early stage of cur-
ing. It was also found that the chloride permeability of concrete increased proportionally with increas-
ing volume of pores larger than (0.1 xm in diameter.
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Table 1. Physical properties of flyash and

blastfurnace slag used.

Specime
Blast furnace pecimen
Flyash g
slag i 4 I
I !
fgaition losses, % 2.5 0.5 3.0 % NaCl 0.3 N NaOh
SpeCiﬁC graVity 2.28 2.92 solution solution
Blaine specific surface area, e/ 3960 3700 Fig. 1. Circuit diagram of chloride permeability
Residual on 88 #m sieve, % 1.3 0.8 .
apparatus.

Table II. Mix proportions and properties of concretes.

- W/C S/a Unit weight, kg/m* AE* | Slump | Air

IY,Pe of admix.

mixture % % W C |FABS) S G % cm %
Plain 300 684 1065 0.04 15.0 5.8
Flyash 10% 270 30 681 1057 0.07 12.5 4.8
Flyash 30% 55 38 165 210 90 674 1046 0.15 15.5 5.7
Flyash 50% 150 150 666 1036 | 0.20 | 185 5.6
Slag 30% 210 90 682 1149 0.04 7.0 6.0
Slag 50% 150 150 681 1143 0.05 12.5 6.2
Slag 70% 90 210 679 1138 0.05 15.0 5.7
% By weight of cement

(80 ) THIEL) #5384 25431%
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Fig. 2. Comparison of chloride permeability
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specimens cured in water.
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Table . Charge passed of concretes cured under various conditions

at the age of 180 days (coulombs).

Charge passsd, coulombs
Type of mixture
W 180 WOY0+A9 | W28+A 152 | W7+A 173 A 130
Plain —W/C0.45 3560 3820 5150 6250 —
—-W/C0.55 4130 8530 7640 8810 5520
~-W/C0.65 7050 11220 10480 10670
Flyash 30% —W/C 0.55 1260 3880 4610 4750 4830
Slag 50% —W/C0.55 2010 2740 3420 4210 6430

W : Curing period in water (days), A : Curing period in air (days)

Table IV. Charge passed of concretes
at the age of 365 days (coulombs).

cured under various conditions

Charge passed, coulombs
Type of mixture —

W 365 W90+A275 | W28-+A337 | W7+A 358 A 365

Plain —W/C0.45 3430 4700 5350 5340 -
—W/C 0.55 5630 9500 10630 9050 5840

—~W/C 0.65 6950 10520 11460 11190 -
Flyash 30% —W/C0.55 590 3970 4840 5210 5470
Slag 50% —W/C0.55 2140 2600 2680 3540 5630
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