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Substitution of Modified Low — activity Fly Ash for Ordinary Portland Cement in Underground Cementing Tailings
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Abstract: Fly ash is often used as an admixture in cement or concrete, but low — calcium fly ash is underutilised due to its low
activity. Low — calcium fly ash was modified by mechanical and chemical combination methods to study the effect on the
compressive strength of the modified fly ash after replacing part of the underground filling cement. The results show that: when
the fly ash is activated, replacing part of the cement can significantly improve its compressive strength; with the amount of fly ash
substitution increased from 21. 5% to 46.3% , the compressive strength of the specimens of the modified low activity fly ash
substitution cement cement cementitious materials gradually increased, and the maximum compressive strength was achieved at

the substitution of 28. 2% ; when the amount of cement substitution was 28.2% , and the ratio of glue and sand was 1:4, the
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compressive strength reached 5.5 MPa, which is the same as that of cement cementitious end sands under the same conditions.

It is 1. 56 times of the compressive strength of cement cemented sand under the same conditions. After calculating the cost, it

can be seen that fly ash replaces 28. 2% of the cement dosage and saves 28. 7% of the cost, which has good economic benefits.
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Table 1 Composition of low — calcium fly ash /%
Na,0 MgO ALO; SiO, 8S0; K,0 CaO TiO, Fe,04
1.7 3.3 196 54.6 1.2 1.4 6.4 1.2 10.5
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Fig.1 Analysis of the micromorphology, particle size and
phase composition of low — calcium fly ash
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Table 2 Compressive strength of unactivated fly ash filling
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Table 3 Experimental of influence of modified agents
on the activity of fly ash
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B2 67.7:32.3 95.1 4.9 1:5 75 4.8
B3 93.8 6.2 1:5 75 4.4
B4 90. 1 9.9 1:5 75 4.2
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Table 4 Filling experimental of different replacement
amounts of activated fly ash
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(6(0] 100. 0 1:6 75 2.0
Cl 76.9 21.5 1.6 1:6 75 2.9
C2 76.2 22.2 1.6 1:6 75 3.3
C3 70.2 28.2 1.6 1:6 75 3.9
C4 57.7 40.7 1.6 1:6 75 3.1
C5 52.1 46.3 1.6 1:6 75 2.8
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Table 5 Fly ash replacement cement filling test with
different cement — sand ratio
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DI 70.2 28.2 1.6 1:4 75 5.5
D2 70.2 28.2 1.6 1:5 75 4.8
D3 70.2 28.2 1.6 1:6 75 3.9
D4 70.2 28.2 1.6 1:7 75 2.8
D5 70.2 28.2 1.6 1:8 75 2.3
D6 70.2 28.2 1.6 1:10 75 2.0
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Table 6 Cement tailings filling experiments with
different cementity — sand ratios
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Fig.2 28 -day compressive strength of cement — tailings backfill with
fly ash replacement under different binder — to — sand ratios
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Fig. 3 XRD comparison and of cemented test block
with tailings and low — calcium fly ash
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