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Ultra-low shrinkage concrete is very effective for securing the quality and appearance of a concrete
structure because it can control the drying shrinkage cracks of the concrete structure to within a
E-mail : certain limit. In this study, with the purpose of commercializing ultra-low shrinkage concrete, the
kangmin.kim@sampyo.co.kr optimal amount of expansive agent and shrinkage reducing agent was determined through a lab test,
and a concrete wall mock-up test was conducted to examine the shrinkage properties and crack control
effects of ultra-low shrinkage concrete. As a result, it was confirmed that there was little drying
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Table 1. Concrete mix proportions(25-27-210)

Unit weight(kg/m® AD RA
W/B(%) S/a(%) ghitkg/n) 0 S*o
B C F/A S G EXp. (B*%) (B*%)
46.5 52.5 172 370 333 37 924 841 0, 20, 40 0.7~0.8 0,1.5
Table 2. Properties of materials
Material Physical properties
Ordinary Portland Cement Specific gravity: 3.15, Specific surface area: 3300cm?/g
Fly ash Specific gravity: 2.23, Specific surface area: 3660cm?/g
Coarse aggregate(Max. 25mm) Specific gravity: 2.60, Absorption: 0.72%
Fine aggregate(Crushed sand) Specific gravity: 2.59, Absorption: 0.83%
Table 3. Properties of SRA
Main constituent Density(g/cm3) Viscosity(cPs) Shape Color
Glycol-type 0.951~0.960(at 20°C) 5.9~6.5(at 20°C) Liquid White

Table 4. Properties of expansive additive

Chemical composition
Lol SlOz A1203 Fe;O; CaO MgO SO3 f-Cao
3,250cm’/g 0.73 1.62 0.01 0.26 75.13 0.70 42.36 21.42

Specific surface area
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(a) Strain gauge (b) Specimen

Figure 1. Drying shrinkage strain gauge and specimen
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Figure 2. Mock-up specimen
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Table 5. Compressive strength(unit: MPa)

Time(da;
Mix. (day) 3 7 28
Plain 18.4 24.0 33.1
SPA 1.5% 16.8 24 315
Exp. 20kg/m’ 17.6 24.8 333
Exp. 40kg/m’ 18.0 244 328
SPA 1.5% + Exp 40kg/m’ 17.1 24.0 33.0
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Figure 5. Drying shrinkage behavior
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Figure 6. Shrinkage behavior
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Figure 7. Prediction value of ultra-low shrinkage concrete
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