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Prediction ol Adiabatic Temperature in Concrete

as Semiadiabatic Temperature
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Abstract

The semi-adiabatic temperature rise and the losses of temperature of cement paste, mertar and
concrete were measired by an apparatus of semi-adiabatic temperature. Heat of hydration was
measured by a conduction calorimeter and adiabatic temperature rise of concrete was measured by
an adiabatic calorimeter. The derived equation which can assume the adiabatic temperature was
proposed by measuring the serni-adiabatic temperature of concrete.

The maximum adiabatic temperature rise of ccncrete cobtained by the derived equation of
adiabatic temperature, T4(t) = Taa(t) + Ty(t), showed 55T approximately and it had
geod relation with the other cne obtained by the heat of hydration of cement paste and with
maximum value which was measured by the adiabatic calorimeter. The adiabatic temperature
rise obtained by derived equation was a different information in comparisen with the value
chtained by adiabatic temperature rise equations by Helland et. al. in early age. but it
showed similar tendencies with the other one according to elapsed time.

Adiabatic temperature rise of rich mix concrete with highly cement content was predicted.
The adiabatic temperature rise of cement paste and mertar cbtained by derived equaticn frem
us showed comparatively matching results to compared with that of obtained by adiabatic
temperature equation from concrete standard specificaticrt.

keywords : derived equation of adiabatic temperature, adiabatic temperature rise. serniadiabatic
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Table 2 Physical properies of aggregate
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Table 1 Chemical compositions of porlland cement (6)

5i0z | Al:O3 | FeaOs | CaO | MgQ | 80 [Ig.loss
21.95| 6.59 2.81 |60.12] 3.32 | 2,11 | 2.58

[tems Specific Absorption FM Unit we@ght Percentage of
Type gravity (%) o (ke/m®) solids (%)
Fine agg. 2.61 1.5 2.66 1,620 61.8
Coarse agg. 2.65 09 6.85 1.734 684.7
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Table 3 Mix proportions of concrete

Cmax Slump Air Ww/C 8/a Unit weight (kg/m®) ap
{mm) {em) (%) (%) (%) W ‘ C | 8 G (Cx%)
20 15 | 405 [ 427 [ 443 190 | a5 | 725 945 0.52
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Table 4 Adiabatic temperature rse of concrete

Temp_;[:éme ® o | 10| 20| 30 | 40 | 50| e | 0| g | 90 | 00| 120 | 140
Measured value| 0.0 | 5.9 | 269 | 37.0 | 445 | 482 | 499 | 508 | 51.5 | 52.2 | 52.7 | 53.5 | 542
Predicted value| 0.0 | 35 | 27.0 | 40.5 | 440 | 474 | 498 | 51.5 524 536 | 54.2 | 54.9 | 55.2
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