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Prediction Equation for Chloride Diffusion in Concrete Containing GGBFS Based on
2-Year Cured Results

Yong-Sik Yoon', Sung-Jun Cho’, Seung-Jun Kwon’ *

Abstract: GGBFS(Ground Granulated Blast Furnace Slag), one of the representative concrete mineral admixtures, improves the long-term durability
and engineering performance of concrete by latent hydraulic activity. In this study, considering 3 levels of W/B(0.37, 0.42, 0.47) and GGBES
replacement ratio(0 %, 30 %, 50 %), durability performances for chloride attack are evaluated, and equations which predict behavior of accelerated
chloride diffusion are proposed. Also, the relationship between accelerated chloride diffusion coefficient and passed charge is evaluated. In target curing
day, accelerated chloride diffusion tests(Tang's method, ASTM C 1202) and compressive strength(KS F 2405) are performed. In the 730 day's results
of accelerated chloride diffusion coefficient, GGBFS concrete has up to 28 % of decreasing ratio compared to OPC concrete, and in those of passed
charge, GGBFS concrete has up to 29 % of decreasing ratio compared to OPC concrete. Also, it is deemed that the impact of variation of W/B is less
in GGBES concrete than in OPC concrete. The equations which predict accelerated chloride diffusion coefficient and passed charge are drawn, based
on the characteristics of mixture and test results. The equation which predicts passed charge shows slightly higher coefficient of determination than
that which predicts accelerated chloride diffusion coefficient.
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2.2.1 Tang's method
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Table 1 Mix proportions for high performance concrete containing
GGBFS

Unit weight(kg/m®) Sp
W/B GGB  Fine  Coarse
w ¢ FS Agg. Agg. )
037 168 454 0 767 952 1.10
OPC 0.42 168 400 0 787 976 1.00
047 168 357 0 838 960 0.95

037 168 318 136 762 946 1.30

GG;(S)FS 0.42 168 280 120 783 972 1.10
0.47 168 250 107 835 956 1.00
037 168 227 227 760 943 1.40
G(?SI(B)FS 0.42 168 200 200 780 969 1.20

047 168 178 179 832 853 1.10
W/B : Water to Binder ratio, W : Water, C : Cement,
S.P: Super Plasticizer

Table 2 Properties of fine and coarse aggregates

Items Gmax Specific gravity — Absorption

Types (mm) (glem’) ) M
Fine aggregate - 2.58 1.01 2.90
Coarse aggregate 25 2.64 0.82 6.87
F.M. : Fineness Modulus
Table 3 Properties of super-plasticizer
Items Main . .
Types Type pH component Solid  Density
2000R  Liquid 67 TONSAPOMC o000
Acid
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Acrylic pipe

Rubber cap Concrete specimen

1 Cell T

Electro type : Anode
Saturated Ca(OH);

Electro type : Cathode

0.5 Mole Nacl
Applied voltage : 30V
Specimen thickness : 50mm
Applied time : 8 hours
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2.2.2 RCPT (Rapid Chloride Penetration Test)
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Table 4 Test conditions for RCPT

Condition Levels
Electrolyte Cathode 3% NaCl
Anode 0.3 M NaOH
Applied voltage(V) 60
Applied time(Hour) 6
Thickness(mm) 50

Table 5 Evaluation standard of RCPT(ASTM C 1202, 2005)

Total passed charge (Coulomb) Chloride ions permeability

> 4,000 High
2,000 ~ 4,000 Moderate

1,000 ~ 2,000 Low
100 ~ 1,000 Very low
<100 Negligible
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Fig. 3 Result of variance of accelerated diffusion coefficient
by varying W/B

3.1.2 RCPT (Rapid Chloride Penetration Test)
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Fig. 11 Result of comparison between the equation of this study
and the equation of previous study
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