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Effects of particle diameter on shear strength of tailings and stability of tailings dams
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Abstract: In order to solve the contradiction between safety damming and downhole filling of tailings dams, the effects of
particle size on tailing strength and dam stability are studied. The tests show that, the weighted average particle size of tailings
decreases slowly with the increase of dry beach length, the relationship between the weighted average particle size of tailings
and the length of the beach is the power function deposition model. The internal friction angle of tailings decreases with the
decrease of the weighted average particle size, and the internal friction angle of tailings decreases significantly when the
weighted average particle size is less than 0.05 mm. The stability of tailings dams decreases with the decrease of the weighted
average particle size, and the stability of dam decreases significantly when the weighted average particle size is less than 0.05

mm. The results of this study provide a reference for the boundary particle size of tailing sand for safe dam construction and
coarse material-filled underground.
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Fig. 1 Variation of measured particle size of tailings in dry beach
face
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Fig. 3 Distribution patterns of tailings particles along dry beach
surface under different grading conditions
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Fig. 4 Generalized section images of tailings dam at elevation of 45 m
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Fig. 5 Effects of tailings particle size on internal friction angle
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Table 1 Permeability coefficients and internal friction angles of

various particle size groups

#i422H/mm di/mm K/(m-s ™ WEEE A o/(° )
0~0.03 0.008696  6.34957X10°® 25.62
0.03~0.04  0.028702 6.9171X107 27.89
0.04~0.07  0.043100  1.55978X10° 29.43
0.07~0.1 0.068903  3.98644X<10° 30.65
0.1~0.2 0.114997 1.1104X 10 32.26
0.2~0.4 0.229993 4.4416X 107 34.57
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Fig. 6 Change of infiltration line at different grades
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Table 2 Stability analysis results of external slope of 1 © 3.3
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Fig. 7 Relationship between safety factor and graded degree
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