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Abstract; This article studies the basic properties of the tailings of a certain gold mine. The rheological
parameters of the paste slurry were measured using the Bolefei RSR-SST rheological tester,to obtain the rheological
curve and analyze its change process. Using the principle of BP neural network, A rheological model was established
with slurry mass concentration X, ,cement sand ratio X, ,unit weight X; ,and extensibility X, as influencing factors,
and yield stress Y, and plastic viscosity Y, as two rheological parameters. The results show that the mass
concentration of the slurry is the main factor affecting the rheological properties,the expansion of slurry takes the
second place,and the ratio of cement to sand and the volume weight of slurry have the least influence. When the mass
concentration is between 72% and 74 % ,the influence of ash sand ratio,slurry bulk density,and expansion degree on
rheological parameters is relatively small. The rheological parameters of the full tailings paste increase linearly with
the mass concentration of the slurry and the lime sand ratio. The established rheological function model has a
controllable error and high accuracy in predicting the rheological characteristics parameters of the gold mine filling
slurry, which can provide a basis for calculating the resistance along the pipeline transportation and arranging the
underground filling pipeline network.
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Table 1 Test results of slurry expansion with different lime sand ratios and concentrations

Spreading degree of different lime sand ratios/mm

Mass concentration/ %

1:4 1:6 1:8 1:10
70 22.81 22. 40 22.19 22.08
72 19. 67 19. 18 19.17 19.13
74 16. 34 15.62 14. 83 14.77
76 12.59 12.11 11. 84 11. 80
24
2r .\'\-‘.
22+
; 20 g 20k
g ? ———————
8 18 20 gl - 70%
@ & —— 72%
kS = —A— 74%
216 216 ¥ 6%
S 2
g @
al4t 14}
12 pf T
1 1 1 1 L L

1 1 1
72 73 74
Mass concentration/%

70 71 75 76
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Table 2 Results of the slurry spread and rheological parameters test

Mass Content of cementitious Cement- Unit weight/ Spreading Yield Plastic
concentration/ % materials in dry materials/ % Sand ratio (Nem3) degree/mm stress/Pa viscosity/(Pa ¢+ s)
20. 00 1:4 17 745. 95 22. 81 37.168 0.239 9
70 14. 29 1:6 17 766. 52 22.40 37.420 0.197 7
11. 11 1:8 17 777.98 22.19 36. 649 0.194 3
9.09 1:10 17 785. 27 22.08 32. 642 0.218 9
20. 00 1:4 18 166. 80 19. 67 57.121 0.322 1
72 14. 29 1:6 18 188. 98 19. 18 55. 343 0.315 2
11.11 1:8 18 201. 33 19. 17 53.402 0.288 1
9.09 1:10 18 209. 20 19.13 50. 791 0.299 3
20. 00 1:4 18 608. 10 16. 34 83. 853 0.441 8
14. 29 1:6 18 632.02 15.62 79. 878 0.427 7
74 11.11 1:8 18 645. 34 14. 83 70. 231 0.419 8
9.09 1:10 18 653. 82 14.77 70.763 0.402 0
20. 00 1:4 19 071. 37 12.59 98.926 0.477 5
14. 29 1:6 19 097. 18 12.11 92. 674 0.554 3
76 11. 11 1:8 19 111. 55 11. 84 87. 844 0.494 0
9.09 1:10 19 120. 70 11. 80 86. 387 0.512 4
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Table 3 Error table for multiple regression of rheological parameters

Yield stress

Plastic viscosity

Actual

Multiple

Actual

Multiple

measurement/Pa regression/Pa Error/% measurement/(Pa * s) regression/(Pa « s) Error/ %
37.168 40. 243 8.27 0.239 9 0.222 8 —7.13
37.420 35. 696 —4.61 0.197 7 0.212 9 7.69
36. 649 33. 181 —9.46 0.194 3 0.207 2 6.63
32. 642 31. 603 —3.18 0.218 9 0.203 3 —7.12
57.121 61.284 7.29 0.322 0 0.323 1 0. 34
55. 343 56. 531 2.15 0.3150 0.313 8 —0. 37
53.402 54.126 1. 35 0.288 0 0. 305 8 6.19
50. 791 52.565 3.49 0.299 0 0.301 1 0.71
83. 853 80. 464 —4.04 0.441 8 0.422 6 —4.35
79. 878 75. 356 —5.66 0.427 7 0.415 6 —2.83
70. 231 72.153 2.74 0.419 8 0.415 9 —0.92
70.763 70.524 —0. 34 0.402 0 0.411 3 2.32
98.926 97. 446 —1.50 0.477 5 0.523 6 9.65
92. 674 92.403 —0.29 0.554 3 0.5137 —7.32
87. 844 89.592 1.99 0.494 0 0.508 2 2. 88
86. 387 87.926 1.78 0.512 4 0.503 3 —1.77
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Table 4 BP network predictive results of the test sample data

Yield stress

Plastic viscosity

Serial E . BP network Multiple E . Wy BP network Multiple
number XP;;an simulation Error/ % regression Error/ % x(p;rlmc;’l simulation Error/ % regression Error/ %
1/ Ps ass
? value/ % values/Pa ars value/ % values/(Pa * s)
1 37.168 37.168 —0.02 40. 243 8. 27 0.2399 0.239 9 0.33 0.222 8 —7.13
2 55. 343 55. 343 0.76 56. 531 2.15 0. 3150 0.3150 0.48 0.313 8 —0. 37
3 70. 231 70. 231 0. 10 72.153 2.74 0.4198 0.419 8 0.17 0.415 9 —0.92
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