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A Experimental Study on Prediction of Compressive Strength of Concrete Based on
Maturity Using Apparent Activation Energy
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Abstract

Predicting the compressive strength of concrete is important for shortening construction time and reducing construction costs.
In this study, the coefficients required for maturity method and compressive strength prediction equation were calculated by
measuring the cement hydration reaction rate, concrete setting time and ultimate strength. The experiment was conducted in
an isothermal environment of 10°C, 20°C and 30°C using a normal Portland cement, and the experiment was conducted with
a total of 9 levels of W/C (40%, 50%, 60%) of 3 levels for each temperature. As a result of comparing the predicted strength
and the measured strength for each blend, only an error of less than 5% was found for all blending and curing periods.
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Ado Properties

No.  Name W/B  Temperature Measurement ftem No. Name Srength WB W sa St S2 G (C wi%)
’ (%) (C) ’ MPa) (%) (kg) (%) (kg (kg (ko) AD  AE Slump  Air
(mm) (%)
i OPC-40 40 10 20 30  Temperature, 1 OPC-40 %0 40 175 47 478 328 M8 14 01 210 25
3 OPCs0 50 10 2 g M, 2 OPC50 4 50 175 49 519 355 949 105 01 190 42

Setting time,

5 OPC-60 60 10 20 30 Equivalent age 3 OPC-60 0 60 175 5 565 387 917 10 01 175 51
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Temp e W/C  Final Strength Setting Time E, o OPC40 - OPCS0 —OPC-6D
(C) (%) (MPa) (day) (kJ/mol) Experimenal Value
E P H OPC-40 OPC-50 OPC-60
OPC-40 40 543 0.150 369 g L
S ]
30 OPC-50 50 308 0.244 365 £ w0 - =
5 ,
OPC-60 60 276 0.272 343 Ew
OPC-40 40 516 0.233 65 5|/
20 OPC50 50 300 0.334 353 £
OPC-60 60 255 0.406 323 S %
10
OPC-40 40 502 0.457 36.1 4
10 OPC-50 %0 300 0.643 34.1 ' 5 7 M =
OPC-60 60 193 0.772 303 Time (days)
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