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Strength Estimation Model for Early-Age Concrete

‘Considering Microstructural Characteristics
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ABSTRACT

Microstructural’ characteristics such as hydrates and porosity greatly influence the
development of.. cz)ncrete strength. In this study, a strength estimation model for early-age
concrete considerig: the microstructural characteristics was proposed, which considers the effects
of both an increment of degree of hydration and capillary porosity on a strength increment.
Hydration modeling and compressive strength test with curing temperature and curing ages
were carried out. By comparing test results with estimated strength, it is found that the
strength estimation model can estimate compressive strength of early-age concrete with curing

ages and curing temperature within a margin of error.
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Aggri
Type Water ,Cemfant Coarsegg egateFine (S;S AE(\;I)VC w/C
C320 185 320 1025.6 712.7 41 0.2 0.58
C350 185 350 1008.3 703.1 41 0.2 0.53
C370 185 370 1016.2 680.8 40 0.2 0.50
C400 185 400 1032.0 691.0 40 0.2 0.46
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Curing Temperature Age (day)
Type (T) 1 2 3 7 28
10 0.8 46 8.4 16.1 27.4
C320 20 6.0 10.0 138 21.3 28.2
30 87 139 18.2 22.9 28.0
C350 20 7.2 11.8 17.7 26.6 35.6
10 1.2 80 135 23.9 355
C370 20 86 15.1 19.2 215 37.1
30 114 174 217 300 357
C400 20 10.0 16.2 22.4 32.1 39.6
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