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Chloride Penetration of Concrete Mixed with High Volume Fly Ash and Blast Furnace Slag
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Abstract

This study examined dynamic and characteristics and chloride penetration of concrete mixed with large amount of FA and BFS,
which are considered for positive application to construction fields with purpose of long-tern durability of concrete structures. As
a result of strength test on FA and BFS, FA concrete showed higher increase of strength compared to OPC, when FA4000 and
FA5000 were mixed 30%, respectively. For BFS concrete, those mixed with 30% and 50% of BFS8000, respectively, showed
higher or equivalent strength compare to OPC. As a result of test of chloride penetration on FA and BFS, diffusion coefficients
of concrete mixed with 30% FA4000 and FAS5000, respectively, showed to restrain average 6.5% of diffusion coefficient compared
to OPC. And in case of BFS concrete, those mixed with BFS6000 and BFS8000, restrained diffusion of chloride ions 253% and
336%, respectively, compared to OPC. Therefore, Mixing 50% of BFS was most efficient in order to maximize restraint of
chloride penetration according to metathesis of large amount.

For relation between compression strength and diffusion coefficient of FA and BFS concrete, as strength increased, diffusion
coefficient decreased. In this study, when mixing FA and BFS to concrete for long-run durability and restraint against chloride
penetration, for FA, mixing it to concrete with less or equivalent 30% of replacement rate was most efficient. And for BFS, as
fineness was higher and mixing it to concrete with less or equivalent 50% of replacement rate, there were results of higher strength
compared to OPC and more efficient restraint of chloride ions.
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Table 1 Physical properties of FA

FA 4000 FA 5000
Density KS F 2563 1.95 1.95
(g/cm’) Test value 2.89 281
Specific surface area KS F 2563 4,500 3,000
(cm/g) Test value 4,780 3,370
Table 2 Physical properties of BFS
BFS 4000 BFS 6000
Density KS F 2563 2.80 2.80
(g/em?) Test value 2.91 2.89
N 3000 5000
Specific sqrface area KS F 2563 5000 7000
(em?/g)
Test value 3980 6120

Table 3 Physical properties of Aggregate

Max Grain | Density | Absorbing W elil)lltugfeumt M
(mm) (g/cnt’) ratio (%) 3 ’
(kg/m’)
Sand 5.0 2.67 1.10 1,554 2.71
Gravel 19.0 2.69 1.21 1,741 6.53

Table 4 Physical properties of AE and SP

re\ziztceirrl Bleeding | Freezing and Compressive
cuans ratio (%) | thawing (%) | strength ratio (%)
ratio (%)
AL 8.6 87 92 108
o 10.9 52 89 127

* Compressive strength ratio (%) : 28 (Age) Strength test
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Table 5 Mix proportions and compressive and tensile Strength result of FA and BFS concrete

cara [ e i | s | e ] O

ovol.] | (%) W c A T BrS S G B = (%) (mm) (N/mmd) (N/mm?)
OpPC 0 175 350 924 882 0.5 0.6 5.5 170 2.82 36.25
30 175 245 105 904 863 0.6 0.7 5.8 175 2.36 32.86
FA4000 50 175 175 175 891 850 0.7 0.8 5.9 186 2.18 27.18
70 175 105 245 878 834 0.8 0.8 6.1 208 1.97 22.48
30 175 245 105 904 863 0.6 0.7 4.8 189 2.92 32.98
FA5000 50 175 175 175 891 850 0.7 0.8 5.9 197 2.57 28.05
70 175 105 245 878 834 0.8 0.8 6.0 214 2.37 22.78
30 175 245 105 | 925 886 0.6 0.7 4.8 189 2.45 31.56
BFS4000 50 %0 175 175 175 | 923 883 0.7 0.8 5.0 203 2.51 30.18
70 175 105 245 | 918 879 0.8 0.8 5.6 214 2.24 28.32
30 175 245 105 | 925 886 0.6 0.7 5.3 190 2.49 32.98
BFS6000 50 175 175 175 | 923 883 0.7 0.8 5.7 213 2.52 32.09
70 175 105 245 | 918 879 0.8 0.8 5.9 218 2.29 30.05
30 175 245 105 | 925 886 0.6 0.7 4.8 198 2.57 36.68
BFS8000 50 175 175 175 | 923 883 0.7 0.8 5.0 218 2.60 37.18
70 175 105 245 | 918 879 0.8 0.8 5.5 221 2.32 32.24

 Tensile & Compressive strength(N/mm?): 28(age) Strength test result
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Fig. 1 Compressive strength test result of FA
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Fig. 2 Compressive strength test result of BFS
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Fig. 3 Diffusivity coefficient of FA concrete
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