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The purpose of this experimental research is to evaluate the resistance of reinforcement corrosion and chloride ion penetration of high
volume fly ash (HVFA) concrete. For this purpose, concrete test specimens were made for various strength level and replacement ratio
of fly ash, and then compressive strength and diffusion coefficient for chloride ion of them were measured for 28, 91 and 182 days,
respectively. Also, corrosion monitoring by half cell potential method was carried out for the made lollypop concrete test specimens to
detect the time of corrosion initiation for reinforcement in concrete. As a result, it was observed from the test results that compressive
strength of HVFA concrete was decreased with increasing replacement ratio of fly ash but long-term resistance against reinforcement

corrosion and chloride ion penetration of that was increased.
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Table 1. Physical property and chemical composition of cement
Type Specific gravity| L.O.I SiO, AlLOs Fe O3 CaO MgO K>,0 Na,O SO3
Ordinary portland cement 3.15 2.60 20.60 5.92 2.89 61.18 332 0.92 0.13 243
Table 2. Physical properties of aggregates
Type Gax (mm) | Density (g/cm’) | Absorption (%) | Unit mass (kg/m®) |[Amount of passing 0.08mm sieve (%)| Fineness modulus
River sand - 2.59 1.47 1,597 2.2 2.43
Crushed stone 25 2.65 0.58 1,648 - 7.27
Table 3. Properties of Chemical Admixtures
Type Specific gravity pH Solid content (%) | Quantity(%) (by mass of cement) Main component
Superplasticizer 1.05 3~4 18 0.5~2.5 Polycarbonin acid admixture
Air entraining agent 1.08 12 28 0.002~0.004 Surfactant
Table 4. Physical property and chemical composition of fly ash
Type Density (g/sz) SlOz A1203 Fe203 CaO MgO K2O SO3
Fly ash 2.20 55.1 19.9 10.9 6.00 0.541 2.15 1.33

Table 5. Chemical Composition of Substitute Ocean Water

Compound NaCl MgCl, - 6H,O Na,SO,4 CaCl, KCl

Concentration (g/L) 24.53 10.40 4.09 1.16 0.695
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Fig. 1. Electrochemical accelerating corrosion test
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Fig. 2. Detail of migration set-up
Table 6. Mix proportions of concrete
Speci- | Strength level| Replacement | Guax | Target slump | Target air | W/B| S/a Unit mass (kg/m’) SP AE
mens (MPa) ratio of FA (%)| (mm) (mm) content (%) | (%) | (%) | W C FA S G |(Bx%)|(B*x%)
A 20 0 180+25 3.5+1.5 45 | 42 | 170 | 380 0 733 | 1,037 | 0.5 0.02
B 35 180+25 3.5+1.5 38 | 42 | 165 | 280 | 151 | 699 | 987 0.8 | 0.05
C 20 0 55 180425 3.5+1.5 39 | 41 | 158 | 407 0 720 | 1,060 | 0.9 | 0.07
D 55 180+25 3.5+1.5 30 | 45 | 115 | 173 | 211 | 815 |1,019| 2.6 | 0.10
E 20 0 150425 4.5+1.5 52 | 47 | 185 | 354 0 801 | 924 0.3 0.02
F 50 150425 4.5+1.5 40 | 45 | 125 | 156 | 156 | 827 |1,034| 1.6 | 0.12
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Fig. 4. Compressive strength of concrete
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