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Computational Model of Fly Ash Concrete Compressive
Strength Based on the Equivalent Age
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Abstract: Temperature tracking system is designed to simulate the actual curing concrete structure tem-
perature history experienced. By the test standard curing conditions at 20°C , 50°C constant temperature
and variable temperature curing conditions, early age compressive strength of different strength levels fly
ash concrete is measured. According to the compressive strength of concrete at early age of the two main
factors: temperature and age, the calculation model of compressive strength of fly ash concrete is estab-
lished and analyze the model parameters with introduction of equivalent age theory. The compressive
strength of fly ash concrete structures is predicted by measuring temperature field with computational mod-
els. The results show that the compressive strength of fly ash concrete calculation model can accurately
calculate the compressive strength of fly ash concrete structures, which can effectively guide the engineer-
ing application of fly ash concrete.
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Table I Raw materials chemical composition %
JEURE Si0, Al, 0, Ca0 Fe,0, MgO K,0 Na, O MnO, S0, LOI
K 22.80 4.55 65.34 2.82 2.74 0.52 0.25 - 2.92 3.97
K 58. 09 23.69 2.99 7.02 1.32 1.33 3.18 - - 1.14
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Table 2 Physical and mechanical properties of portland cement
HEELE I A] - PP/ MPa  HUEE/ MPa
I 2y -1 <A [ Ak /o
R/ (m” - kg™ ) VI Tl /min R [)/min B R BE R 7K B % 3 d % d 3 d 23 d
321 130 210 28.0 4.5 8.2 25.4 51.2
#3 KRB LELA
Table 3 Mixture of concretes kg/m’
NO. K KR 1w aFf FHK & 1R R K
FC30 294 74.0 682.3 1111.3 184.0 0
FC40 335 85.0 671 1106 168.0 3.68
FC60 416 104 660 1077 160. 0 3.3
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Fig. 2 The development of compressive strength

of fly ash concrete with age
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Table 4 Model parameters

HiH S, K, Lo,
FC30 46.6 0.011 10.0
FC40 55.5 0.011 8.0

FC60 80.6 0.011 6.0
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Fig. 3 The calculated value and the measured value of

compressive strength of fly ash concrete with age
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Table 5 Concrete mixture kg/m’
K R W a5 K %S
300 120 800 1 030 170 4.2
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Fig. 7 Fly ash concrete compressive strength

and the measured value
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