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Table 2 Adiabatic temperature rise for test concrete C
0 0
/d /d
To=5C To=20C To=30°C To=5C To=20C To=30C
0.25 0.68 1.09 1.37 14.00 33.12 41.04 42.42
0.75 0.99 1.64 2.03 16.00 34.57 42.41 43.29
1.50 1.37 3.83 5.47 18.00 35.76 43.16 43.89
3.00 6.24 11.83 15.66 20.00 36.76 43.65 44.32
7.00 23.48 29.83 33.27 21.00 37.20 43.82 44.50
10.0 28.95 36.79 39.16 24.00 44.23 44.90
12.0 31.31 39.36 41.15 28.00 44.60 45.24
10 2 0, m 3
to 3 T=T, kp=90/9¢ Table 3 Results of regression analysis
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rrienus 5T £.08  0.1106  0.486
20C 46.31 0.1479 0.319
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% /C kp/d=! Br
‘i‘ 0.1r Arrhenius
0=2343 5 0.1106 0.7478
0 1'0 2'0 3'0 4'0 5'0 20 0.1479 1.0000
S B=0.02775 30 0.2135 1.4331
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Fig.1 Chemical reaction rate versus temperature
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Fig.2 Result of regression analysis with exponential model
5 6
Table 5 Analyzed results of double exponential function Table 6 Analyzed results of exponential function
To/C 0,/°C m To/C 0,/°C a b
5 43.65 0.09062 5 43.07 7.642 1.283
20 45.78 0.12760 20 45.95 5.187 1.214
30 45.24 0.14230 30 45.68 3.984 1.191
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Fig.3 Result of regression analysis with double exponential model
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Adiabatic temperature rise of concrete based on equivalent time
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Abstract A study was made on the adiabatic temperature rise of concrete under different curing temperatures. The
chemical reaction rate was used to describe the influence of the environmental temperature on the adiabatic temperature
rise of concrete and the relationship between the chemical reaction rate and the curing temperature was discussed. By
introduction of the concept of equivalent time the variation of the chemical reaction rate of hydration heat with
temperature was studied by use of the Arrhenius function and exponential function and the least square inversion method
was adopted to analyze the test results and further to determine the relationship between the adiabatic temperature rise
and equivalent time. The result showed that the temperature had little influence on the maximum adiabatic temperature
rise of cement induced by hydration and that there existed only one kind of the relationship between the adiabatic
temperature rise and equivalent time for a certain kind of concrete and the influence of temperature on the adiabatic

temperature rise could be reflected with the equivalent time.
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