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Abstract

In this article, we would like to investigate a durability characterization of cement mortar with inert filler, which is ground
calcium carbonate(GCC). The kinds of techniques to evaluate cement mortar are chloride ion ingress, carbonation and sulfate
attack. For the experimental result of the resistance of chloride ion ingress, carbonation and sulfate attack, as the addition of GCC
makes decreasing the permeability by micro-filler effect, the specimens of 5~15% ratio of replacement are superior to the GCCO
mortar specimen with respect to durability of cement matrix in this scope.
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Table 1. Chemical composition and physical properties of ordinary portland cement
Chemical composition (%) Mineralogical components (%) Physical properties
Si0, | ALO; | Fe,05 | CaO | MgO | SO, |Igloss| CiS | CS | CA | CAF S;’Ziiitf;c Sl;jg;ﬁgcj;;fg“
20.2 5.8 3.0 63.3 34 2.1 1.2 54.9 16.6 103 9.1 3.15 3,280
Table 2. Physical properties of ground calcium carbonate
Solid content (%) Whiteness (%) Viscosity (B-type, 60rpm, cps) pH Specific gravity
=175 =94 < 200 10+0.5 2.74
Table 3. Physical properties of superplasticizer
Main component Appearance Solid content pH Specific gravity
Polycarbonic acid based compound Dark brown liquid 20% 2510 1.04+0.02
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Table 4. Total passed charge and diffusion coefficient of mortar specimens

Items Total passed charge (Coulomb) Penetration depth (mm) Diffusion coefficient (m?/sec)
Types 28days 91days 28days 9ldays 28days 91days
GCCo 3,985 2,709 17.0 14.7 1.69E-11 1.42E-11
GCC5 4,092 3,020 16.8 152 1.66E-11 1.47E-11
GCCl10 3,987 2,958 15.5 14.6 1.51E-11 1.41E-11
GCC15 3,790 2,880 14.5 13.6 1.39E-11 1.23E-11
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Fig. 2. Total passed charge of mortar specimens.
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Fig. 3. Penetration depth and diffusion coefficient of mortar
specimens.
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Table 5. Chloride ions penetrability according to total passed
charge (KS F 2711, ASTM C 1202)

Total passed charge Chloride ions
(coulomb) permeability
>4000 High
2000~4000 Moderate
1000~2000 Low
100~1000 Very low
<100 Negligible
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Fig. 4. Carbonation depth of mortar specimens.
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