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Study on Strength and Mechanism of Super blended Fly Ash Concrete under Steam curing Conditions
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Abstract: In order to further understand the performance changes of high content industrial solid waste concrete under high —
temperature steam curing conditions. The study used a combination of macroscopic experiments, X —ray diffraction (XRD) ,
and scanning electron microscopy (SEM) to investigate and analyze the properties and reinforcement mechanism of C30 concrete
prepared by fly ash over substitution method. It was found that when fly ash was excessively added, the demolding strength
reached a maximum of 20. 8 MPa at a substitution rate of 20% and an excess coefficient of 1. 6. At a substitution rate of 25%
and an excess coefficient of 1.4, the maximum strength of 42. 8 MPa was achieved at 28 days. When the substitution rate of fly
ash is 25% , the excess coefficient is 1. 6, and 5% of silica fume is added, the comprehensive performance of cost and strength
of double blended silica fume and fly ash reaches the best, and the minimum amount of admixture is only 1.3%. In micro
qualitative and quantitative analysis, the CH content of double doped silica fume and fly ash is the lowest, the diffraction
intensity of cementitious hydration product C—S—H is the best, and the microstructure is also denser.
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Table 1 Chemical composition table of class I fly ash /%

kek® SokE S0, ALO; S0, Ga0 Cl™ B AL
2.62  0.40 45.10 36.80 1.20 4.50 0.015 0. 85
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Table 2 Technical indicators of silica fume

Si0,/% KIpusiim/%  WERERY (m¥/g) Cl /%
92.3 3.42 19.1 0.07
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Table 3 Basic test ratio

P FERPC L (kg/m®) 3 B/ MPa

i £ 4

BESH 0w w6 ok A B 284
C30 380 855 1 045 160 4.9 25.6 36.5
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Table 4 Detailed experimental mix proportion of fly

ash excess substitution method / (kg/m®)
Eikel K e MBR [ i K
14 304 106. 4 818.4 1 045 160
24 304 114.0 809.2 1 045 160
34 304 121. 6 800. 1 1 045 160
44 285 133.0 809.2 1 045 160
S# 285 142.5 797.8 1 045 160
6# 285 152.0 786.3 1 045 160

R 14, 28H 38R R BUC K 20% , 8RB0 N 1.4,
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Table 5 Detailed experimental ratio of each component of

double blended fly ash and silica fume / (kg/m®)
' Kie  BHER O REK ik A 7K
3#-1 288.8 121.6 15.2 800. 1 1045 160
6#-1 270.7 152.0 14.3 786.3 1 045 160
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Fig. 1 Excess substitution method of fly ash for
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compressive strength of single admixture
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Fig.2 Compressive strength of fly ash and silica fume dual admixture
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Fig.4 SEM image of qualitative analysis of 1day hydration products
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