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Chloride Diffusion Coefficients in Cold Joint Concrete with GGBFS

Kyeong-Seok Oh', Jin-Man Mun’, Seung-Jun Kwon®*

Abstract: Among the deteriorating agents, chloride ion is reported to be one of the most harmful ions due to its rapid diffusion and direct effect on
steel corrosion. Cold joint which occurs in mass concrete placing is vulnerable to shear resistance and more severe deterioration. The paper presents
an quantitative evaluation of chloride diffusion coefficient in OPC(Ordinary Portland Cement) and GGBFS(Ground Granulated Blast Furnace Slag)
concrete containing cold joint. GGBES concrete shows 6.6X 102 m*/sec which is almost 30% level of OPC concrete results and the trend is repeated
in the case of cold joint concrete. Compared with OPC concrete, GGBFS concrete is evaluated to have better resistance to chloride penetration, showing
0.30 times of chloride diffusion coefficient in concrete without cold joint 0.39 times with cold joint, respectively.
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Table 1 Mix proportions

Unit weight: kg/m’

Grax Slump s/a W/B

Case Binder
[mm] [mm] [%] [%] W ———
C GGBFS
OPC 300 - 1040
""""""""""""""" 25 180 414 60 180 735
GGBFS 180 120 1020
Table 2 Results of compressive strength
Strength(MPa)
Case
1 2 3 Average
OPC 30.0 29.9 30.2 30.0
28 day
GGBFS 25.1 25.5 24.9 252
OPC 32.9 313 32.0 32.1
91 day
GGBFS 33.2 329 333 33.1
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Fig. 1 Results of compressive strength
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Fig. 3 Photos for disk concrete
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Table 3 Experimental conditions

Cathode Anode Applied Thickness Ap Phed
Voltage Time
0.5M 0.3M
NaCl NaOH 30V 50 mm 8 hr
Power supply
1 8
(=) Cell (+) Cell

wll  w————— [

Fig. 4 Schematic of Equipment
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Fig. 5 Penetration depth evaluation area
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Fig. 7 Results of strength(91 days, disk sample)
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Fig. 9 Photos for depth of chloride penetration

Table 4 Results of chloride diffusion coefficients

Chloride Diffusion Coefficient
(x10"? m%/sec)

1 2 Average
OPC 22.1 21.9 22.0
GGBFS 6.4 6.7 6.6
OPC-Cold joint 24.6 22.7 23.7
GGBFS-Cold joint 8.4 8.8 8.6
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Fig. 10 Results of chloride diffusion coefficients
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