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Estimation of Adiabatic Temperature Rise of HVFA Concrete by Simplified Method

by

Satoshi YOSHIOKA *, Kazutaka YOSHIDA **, Isamu YOSHITAKE* **,
Sumio HAMADA * * *and Atsushi KITAHARA ™ ***

There is a large demand in consumption of fly ash due to current increase of coal power plants. Fly ash in concrete as

admixture contributes to decrease heat of hydration. The larger amount of fly ash is in concrete, the lower heat of hydration is

generated in the early age. This is caused by substitution of fly ash for cement, which implies that less cement is mixed in the

concrete. Present paper describes adiabatic temperatures of the high volume fly ash concrete. The estimated adiabatic temperature

in the concrete standard specification evaluates a little higher for amounts less than 200kg/m’® of cement in concrete, and an

equation of adiabatic temperature for these amounts of cement is herein proposed.
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Table 1 Characteristics of cement

Density Specific Heat of hydration (J/g)
Cement ( /cm3) surface
g (sz/g) 7day 28day
N 3.16 3300 327 383
H 3.14 4520 — —

Table 2 Characteristics of fly ash (FA)

Standard |Examination
value value
Si0, (%) 45.0 Min 60.3
Moisture (%) 1.0 Max 0.1 Max
Loss of ignition (%) 5.0 Max 2.9
Density (g/cm’) 1.95 Min 2.30
Specific surface area (cm’/g) 2500 Min 4230
Compared with flow value (%) 95 Min 100
Strength Activity 28day 80 Min 82
Index 91day 90 Min 96
Table 3 Concrete mix proportion
No Unit weight (kg/m’)
) W C FA S G
N24-0 288 0
N24-50 144 105
N24-60 167 116 126 893 1008
N24-70 87 147
N36-0 390 0
N36-50 195 142
N36-60 17 156 170 795 1013
N36-70 117 199
H24-0 286 0
H24-50 166 143 105 894 1010
H24-70 86 147
H36-0 388 0
H36-50 171 194 142 795 1013
H36-70 116 199
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Fig. 5 Adiabatic temperature rise in N24 series
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Fig. 6 Adiabatic temperature rise in N36 series
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Fig. 8 Adiabatic temperature rise in H36 series

Table 4 Ultimate adiabatic temperature rise

N-series 0..C H-series 0.C
N24-0 44.8 H24-0 43.7
N24-50 26.3 H24-50 24.8
N24-60 20.7 -—-- -
N24-70 16.5 H24-70 19.3
N36-0 57.6 H36-0 53.4
N36-50 29.1 H36-50 35.5
N36-60 24.8 --—- -—--
N36-70 20.2 H36-70 24.8
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Fig. 9 Relationship between @, and C (N series)
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