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Material Properties and Shrinkage Crack Resistance of Concrete Produced
with Fluorine-Silicate Hybrid Type Crack Reducing Agent
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ABSTRACT In this study, fluorine-silicate hybrid type crack reducing agent(FS) consisted of fluorine and silicate compounds
applied to concrete mix(specification : 25-30-18) between 0.5% and 2.0% at intervals of 0.5% based on cement weight. Experiments
for material properties of concrete such as slump, air content and bleeding with elapsed time were performed. Experiment and elu-
cidation for shrinkage crack resistance as well as adiabatic hydration temperature were also carried out. It was appeared that FS addi-
tion contributed to lower bleeding and hydration temperature without disturbance of fresh properties of concrete such as slump and
air content compared to non-added concrete. Especially, shrinkage crack resistance of concrete resulted from plastic and drying shrink-
age could be effectively reduced by the addition of FS ranging from 1.0% to 1.5%.
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SiF¢(aq) + 2H,0() - SiOy(s) + 4H'(aq) + 6F (aq) (1)
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Fig. 1 Slump of concrete with elapsed time
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Table 1 Mix proportions of concrete used in this study

Unit weight(/ i i
WIB (%) Sna?ng)ée - — 5 g (G) - — Addmg( Crif%o) of FS Sia (%)
30-S-0.0 0.00 0.0
30-S-0.5 1.94 0.5
40.0 30-S-1.0 387 43 779 914 170 3.87 1.0 46
30-S-1.5 5.81 1.5
30-S-2.0 7.74 2.0
Table 2 Fundamental properties of FS
Components ingredient Appearance pH Specific gravity
Fluorine compound, silicate, inorganic nitrate compound Dark brown, aqueous solution 3.2~-34 1.15+0.05
Table 3 Evaluation items of concrete
Fresh concrete Hardened concrete Others
-Slump (KS F 2401)
-Air content (KS F 2421) -Compressive strength (3, 7, 28 56 days) (KS F 2405) -Adiabatic hydration temperature
‘Bleeding (KS F 2414) -Shrinkage crack (size : 100x100x1.5 cm plate type mold) (size: 30%x30%30 cm)
-Setting time (KS F 2436) ‘
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Fig. 3 Bleeding of concrete with elapsed time
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Fig. 4 Adiabatic hydration temperature of concrete
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Fig. 5 Compressive strength of concrete with curing days
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Fig. 6 Evaluation of shrinkage crack resistance

Table 4 Quantitative analyses of shrinkage cracks

Sample Crack Crack Crack Crack
name number |length(mm)| area(mm) | width(mm)
30-S-0.0 48 2,144.88 119.678 0.1~1.0
30-S-0.5 12 318.82 56.375 0.1~0.3
30-S-1.0 10 86.58 10.2905 | 0.1~0.15
30-S-1.5 2 10.69 1.069 0.1
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Fig. 7 Crack patterns of concrete measured at 8 weeks
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Fig. 8 Difference for pore size distribution between 30-S-0.0
and 30-S-0.5 cured at 3 and 28 days
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