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Effect of Acidic Environment and Fly Ash Addition on Early Strength of Sulphoaluminate-Based Grouting Backfill
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Abstract: In order to study the strength formation mechanism of sulphoaluminate-based grouting backfill with different additions
of fly ash under acidic environments, the early strength development and microstructure evolution of sulphoaluminate-based
grouting backfills were characterized by uniaxial compression tests, XRD phase analysis. thermal analysis (TG) and MIP
mercury porosimeter pore tests. The results show that when the addition of fly ash in the grouting backfill is 10% , the strength
at 1 d of hydration is 11.05 MPa, and the strength at 7 d of hydration reaches 26.73 MPa. When the addition of fly ash is
increased to 50% , the strength at 1 d of hydration is only 4.06 MPa, while the strength at 7 d of hydration is 10.05 MPa,
which indicates that the strength loss caused by high addition of fly ash is obvious. Under the influence of acidic environment,
the strength of grouting backfill of each ratio decreases. The strength loss of sample adding 10% fly ash is 17.60%, 19.36%
and 21.42% respectively, and the strength of sample adding 50% fly ash is decreased by 21.01% . 28.89% and 39.45%
respectively. High fly ash addition and acidic environment can increase the threshold pore size and porosity of the backfill,
resulting in a decrease in the early strength of the backfill. In the actual grouting reinforcement, the negative effects of acidic
environment and external additives on the setting rate of the cementitious system and the early strength of the backfill should be
fully considered to ensure the grouting reinforcement effect of the coal roadway.
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Fig.1 Particle size distribution of fly ash
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Table 1 Oxide compositions of fly ash and sulfoaluminate cement %
JEURE SiO, Al; O3 CaO SOs Fe, O5 TiO; MgO K, 0O P, Os Nay O
B #7246 7K I8 13.610 15.380 54.010 10.240 2.010 0.014 3.030 0.790 0.140 0.330
IR 43.251 25.197 15.385 4.088 8.760 0.132 1.204 0.996 0.320 0.254
J5URT R SrO Cl 7r0; MnO ZnO CuO PbO As> O3 Gaz O3 Rb, O
i 45 R 3R K U 0.014 0.021 0.011 0.027 0.009 0.029 0.013 0.004 0.005 0.004
IR 0.094 0.082 0.073 0.044 0.028 0.025 0.011 0.006 0.005 0.005
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Fig.2 XRD phases of fly ash and sulfoaluminate cement
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Fig.3 Uniaxial compressive strength of fly ash-sulphoaluminate

cement grouting backfills at 1, 3 and 7 days of hydration
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Fig.4 Phases of fly ash-sulphoaluminate cement grouting backfills at 1, 3 and 7 days of hydration
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Fig.5 DTG curves of fly ash-sulphoaluminate cement

grouting backfills after 7 days of hydration
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cement grouting backfills at 7 days of hydration

LATEIRG CBW/% CH/%
FCiss 15.84 15.13
FCys5 11.66 10.68
FCss5 7.05 5.82
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Fig.6 Pore distribution parameters of fly ash-sulphoaluminate cement grouting backfills after 7 days of hydration
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