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Research on the Use of Alkali Activated Fly Ash Blast Furnace Slag Powder Solidified Casting
Waste Sand as Roadbed Filling Material
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Abstract: To utilize foundry waste sand as a road base material via geopolymerization, the variation patterns of setting time and
unconfined compressive strength of the mixtures were investigated using ground granulated blast furnace slag (GGBS) powder and
fly ash as cementitious materials at different dosages, with a NaOH solution as the activator, microstructural morphology analysis
of the mixtures was also conducted. The results show that casting waste sand particles with large particle size, alkaline solution
is difficult to stimulate its activity and curing; only 5% fly ash can not make the casting waste sand curing; at the same time,
blasting furnace slag powder, fly ash, geopolymerization reaction can occur; Increase the dosage of blasting furnace slag
powder, the concentration of alkaline solution can shorten the curing time; Increase the dosage of fly ash, will extend the curing
time; 5% of the dosage of fly ash, the dosage of blast furnace slag powder for 15% fly ash dosage, the maximum unconfined
compressive strength; The same blast furnace slag powder dosage, the compressive strength increases with the increase in fly ash
dosage; Increase the concentration of alkaline solution, so that the compressive strength of the mixture is reduced; Mixture
maintenance 28 d, you can get about 85% of the compressive strength; Alkali excitation of blast furnace slag powder, fly ash

can be produced in large quantities to produce a gel, filling and compacting of casting sand particles between the pores to
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improve the compactness of the mix, while generating zeolite crystals, which together can produce a large amount of gel, filling

and compacting casting sand particles between the pores to improve the compactness of the mix, while generating zeolite crystals.

At the same time, zeolite crystals are generated to improve the compressive strength of the mixture. The research results can

provide theoretical basis for the casting waste sand used as roadbed filler.
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Table 1 Main chemical components of fly ash
and blast furnace slag powder / %
BEARE Fe,0, ALO, S0,  €a0 S0,  Mg0 K0
BB IR 4.75 34.62 51.41 2.71 0.44 0.49 1.63
R 054 13.3 0 30.73 42,32 1.45  9.23  0.34
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Fig.1 Particle size distribution curve
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Table 2 Quality mix ratio of experimental materials / %
£l BEIR P ER vy
SFO -0 100
SF5-0 5 95
SF5 -5 5 5 90
SF5-10 5 10 85
SF5-15 5 15 80
SF5-20 5 20 75
SF10-0 10 90
SF10 -5 10 5 85
SF10 - 10 10 10 80
SF10 - 15 10 15 75
SF10 -20 10 20 70
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Fig. 2 Curing time of mixtures with different mix proportions
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Fig.3 Unconfined compressive strength of
mixtures with different mix proportions
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