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Study on Strength Development of Environmentally Friendly High-Strength Concrete Using
Moderate-Heat Portland Cement Partially Replaced with Ground Granulated Blast-Furnace Slag
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The strength development of environmentally friendly high-strength concrete (water-to-binder
ratios (W/B) of 20-35%), in which moderate-heat Portland cement was partially replaced with
ground granulated blast-furnace slag (BF), was investigated using the concepts of equivalent age
and several growth curve models. The results showed that, regardless of the type of growth curve
employed, strength development at curing temperatures of 5°C and 10°C could be represented
reasonably well, relative to the standard curve obtained under sealed curing at 20°C, by assuming
an apparent activation energy greater than the value commonly adopted for concrete. In contrast,
at a curing temperature of 35°C, the goodness-of-fit between the strength development process
and the growth curves decreased with increasing W/B and BF replacement ratio.
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    F  t = ( 1 − e x p  ( − a ∙     t  e  b ) ) ∙   F ∞


    F  t =   a ∙   t  e  1 + a ∙   t  e ∙   F ∞


    F  t = e x p  (   a ∙   t  e  b ) ∙   F ∞


    F  t =     F ∞  1 + e x p  ( − a  log ⁡    t  e + b )


    t  e =  ∑   { e x p  [ −     E  a  R  (  1  273 + T −  1 293 ) ] ∆ t }      

