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Research on Strength of Tailings Waste Rock Composite Cemented Backfill Based on Orthogonal Test
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(1.School of Resources and Environmental Engineering.,
Jiangxi University of Science and Technology, Ganzhou, Jiangxi 341000, China;
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Abstract: In order to solve the problems of serious accumulation of solid waste and low overall strength of backfill in a mine,
tailings and waste rocks were used as filling aggregate, and polypropylene fiber was added to prepare filling material. Through
orthogonal test, the effects of cement-sand ratio, waste rock gradation index and fiber content on the slump of filling slurry and
the strength of backfill were investigated, and the optimum ratio of filling material was determined. The results show that the
primary and secondary factors affecting the slump of filling slurry are waste rock gradation index, fiber content and cement-
sand ratio, while the primary and secondary factors affecting the 28 days compressive and tensile strength of backfill are
cement-sand ratio, fiber content and waste rock gradation index. The decrease of cement-sand ratio and the increase of waste
rock gradation index will weaken the strength of backfill. When the fiber content is 0.6 % , the strength of backfill is the largest.
The fitting function of the strength of backfill and the slump under the influence of the coupling of the main factors was
constructed. According to the fitting function, the three-dimensional model diagram of the influence relationship between the
main factors and the performance index of backfill was established, which conformed to the relationship of Z=Axz*+ By’ -+
Cx+Dy+Exy+F. Based on the orthogonal test and the actual needs of the mine, the optimal ratio parameters of the filling
material are obtained: cement-sand ratio of 1 ¢ 5, waste rock gradation index of 0.8, and fiber content of 0.6%. Under this
condition, the fluidity of filling slurry and the strength of backfill can meet the filling requirements of the mine, and the cost of
the filling material is relatively low.
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Table 1 Chemical composition of tailings and waste rocks

%

R SO, CaO TFe MgO AlLO; Fe, O3 HAlh

Bf  42.25 11.88 11.70 27.35  4.40 0.29  2.13
A 48.31  19.26  5.70  16.35  8.40  1.29  0.69

*2 EWNESA

Table 2 Particle size distribution of tailings

Kife/ pm it/ % Kife/pm R it/ %
-5 22.53 —100 77.70
—10 31.47 —200 87.84
—20 49.39 —250 90.67
—35 59.55 —500 98.71
—50 65.73 —1 000 100.00
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Table 3 Particle size distribution of waste rocks

RidE /pm il it/ % R4/ pm it/ %
2 26.3 8 71.1
1 34.5 10 85.1
6 49.7 12 100.0

x4 BRBTHEDEBMER
Table 4 Physical properties of polypropylene fiber
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Table S Schemes of orthogonal test
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Table 6 Results of orthogonal test

Y&/ 28 dPiE 28 d B

K- Bk
KA WARBRIEE (B FHEBEC/%
1 1:4 0.2 0.2
2 1:5 0.4 0.4
3 1:6 0.6 0.6
4 1:8 0.8 0.8
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1 1:4 0.2 0.2 22.5 5.667 1.090
2 1:4 0.4 0.4 23.1 5.769 1.079
3 1:4 0.6 0.6 25.1 5.732 1.158
4 1:4 0.8 0.8 24.3 5.456 0.887
5 1:5 0.2 0.4 22.0 5.520 0.962
6 1:5 0.4 0.2 24.6 5.235 0.739
7 1:5 0.6 0.8 23.8 5.180 0.890
8 1:5 0.8 0.6 26.2 5.244 0.984
9 1:6 0.2 0.6 21.6 4.273 0.967
10 1:6 0.4 0.8 22.8 3.823 0.784
11 1:6 0.6 0.2 26.4 3.046 0.521
12 1:6 0.8 0.4 26.9 3.380 0.686
13 1:8 0.2 0.8 21.6 3.326 0.744
14 1:8 0.4 0.6 24.1 3.443 0.788
15 1:8 0.6 0.4 25.7 2.643 0.579
16 1:8 0.8 0.2 27.3 2.210 0.316
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Table 7 Range analysis of orthogonal test results
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Fig.1 Effect of various factors on the performance indicators of backfill
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Table 8 Variance analysis of orthogonal test results
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Fig.2 Effects of main factors on the performances of backfill
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