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Experimental Study on the Strength and Durability of Fly Ash Slag Fine Aggregate Concrete
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Abstract: In order to obtain the change rule of concrete performance after replacing natural river sand with fly ash slag, through
indoor test, prepare fly ash slag with the same particle gradation as natural river sand, replace natural river sand with equal
volume principle, study the effect of fly ash slag substitution rate on the strength and durability of concrete, and analyze the
mechanism of strength evolution between fly ash slag and cement. The results show that: the compressive strength and flexural
strength of concrete after replacing natural river sand by fly ash slag shows a tendency of increasing and then decreasing with the
increase of substitution rate, and when the substitution rate is 50% , the compressive strength and flexural strength of concrete
are most significantly improved; with the increase of substitution rate of fly ash slag, the carbonation depth of concrete decreases
and then increases, and when the substitution rate is 50% , the carbonation depth is the smallest; the impermeability
performance of concrete is reduced by the addition of fly ash slag, and the impermeability grade increases with the substitution
rate of 50% . Performance, impermeability grade decreases with the increase of substitution rate; Fly ash slag internal moisture
can improve the hydration of the cement around it, to improve the degree of structural densification, the cement and fly ash slag
surface active ingredient hydration produces hydrated calcium silicate, to enhance and fly ash slag between the grip force.
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Table 1 Mix proportion of fly ash slag concrete

. ﬁiﬁ‘é%(ﬁ% KR, KIE R PR w0 KiE AN
&%/ % kg/m?
F-0 0.5 578 684.0 1189 289 1.46
F-1 20 0.5 578 108.1 547.2 1189 289 1.46
F-2 35 0.5 578 189.1 444.6 1189 289 1.46
F-3 50 0.5 578 270.2 342.0 1189 289 1.46
F-4 65 0.5 578 351.2 239.4 1189 289 1.46
F-5 80 0.5 578 432.3 136.8 1189 289 1.46
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Table 2 Table of sand particle size range in rivers

FIARTE (0.15~ (0.30~ (0.60~ (1.18~ (2.36~
/mm 0.30] 0.60] 1.18] 2.36] 4.75]
B8 % 18.5 17.9 29.6 20.7 13.3
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Fig.1 Results of compressive strength of concrete with
different substitution rates of fly ash and slag
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Fig.2 Results of flexural strength of concrete with different
substitution rates of fly ash and slag
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Table 3 Carbonation depth of fly ash concrete with

different carbonization times /mm

mffE/d - F-0 F-1 F-2 F-3 F-4 F-5

7 9.9 10. 6 10. 4 10. 1 10. 8 11.7
14 11.2 11.8 11.5 11.1 11.9 12.9
28 16.2 17.7 17.1 16.0 17.5 18.4
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Fig.3 Concrete impermeability grade diagram with different
substitution rates of coal ash and slag
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Fig. 4 Microscopic morphology image of fine coal ash residue
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