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[ Abstract] Compressive strength is an important index to characterize the mechanical properties of filling body. It is of great
significance to ensure the safety of stope by quickly and accurately determining the compressive strength of filling body. In order to
explore the influence law of the strength of multi-source coal-based solid waste filling body and accurately predict the strength of coal-
based solid waste filling body to guide the safe, efficient and green mining of coal mine, the influencing factors of the compressive
strength of coal-based solid waste filling body were studied by orthogonal test with coal gangue as coarse material, desulfurization
gypsum, gasification slag and bottom slag as fine material, fly ash and cement as cementing agent. The grey correlation degree analysis
method was used to analyze the correlation between each test factor and the compressive strength of filling body. The strength prediction
of coal-based solid waste backfill at different curing ages was carried out by using 5-11-3 three-layer back propagation ( BP) neural
network structure. The results show that the influence of concentration, gasification slag and desulfurization gypsum content on
compressive strength increases with the increase of curing age, and the influence of fly ash and bottom slag content on compressive
strength increases first and then decreases with the increase of curing age. Orthogonal test combined with BP neural network can reduce
the number of tests without losing generality. The correlation coefficient R of strength prediction of coal-based solid waste backfill is
0.999 87. It can be seen that high concentration and high content of gasification slag and desulfurization gypsum are of great
significance for filling body requiring high strength. At the same time, orthogonal test combined with BP neural network can accurately
predict the strength of filling body.

[ Keywords ] back propagation( BP) neural network; coal-based solid waste; strength prediction; orthogonal test; backfill mining
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Fig. 1 X-ray diffraction spectra of coal-based solid

waste filling materials
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Fig. 3  Drainage rate and uniaxial compressive strength of

coal-based solid waste materials in different test groups
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