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Experimental study on grouting diffusion of gangue solid filling bulk materials

QIE Leil’z, SHI Yannanl’z, LIU Jiangongl’2

(1. School of Mechanical and Equipment Engineering, Hebei University of Engineering ,Handan 056038, China; 2. Hebei Coal Ecological Protection Mining Industry
Technology Research Institute , Handan 056038, China)

Abstract: Grouting diffusion on graded gangue bulk materials is proposed, aiming toobtain the cementing stowing
body with good integrity, and high compressive strength. Based on the exponential fluid flow equation and seepage
motion equation, the theoretical equation of cylindrical diffusion is established. The slurry diffusion is numerically
simulated by COMSOL Multiphysics. It is found that the slurry diffusion radius is positively correlated with the
materials porosity, water-cement ratio and grouting pressure. Orthogonal test is designed to study the grouting
diffusion of graded gangue bulk materials. The results show that when the compaction strength is 0.8 MPa, the
gangue particle size gradation scheme is A,, and the water-cement ratio is 0.5: 1, the strength of cementing body can
reach 3.23 MPa in 3 days,6.28 MPa in 21 days, and the average elastic modulus is 19 425.4 MPa in 21 days.
The compressive strength of the cementing body increases obviously in the early curing stage, and the integrity and
mechanical properties of the filling body are greatly improved. The grouting diffusion law is verified through
numerical simulation and grouting diffusion experiment. The results provide reference for optimizing the grouting

parameters design of gangue bulk materials.
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Table 1 Gangue particle size classification
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Table 2 Gangue particle size gradation scheme
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Fig. 3 Grouting diffusion under different grouting parameters
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Table 6 Theoretical calculation value, numerical simulation value and difference analysis
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Fig. 4  Grouting complete test block and broken test block
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Fig.5 Stress-strain curves of test blocks at different stages
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Fig. 6 Compressive strength curves of test blocks with different water-cement ratios and curing stages
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