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Study on Transport Performance of Paste Filling Slurry with Coarse Aggregate and Optimization of Backfill Strength
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Abstract: The transport performance of paste filling slurry and the backfill strength are important contents of filling process. In
order to explore the transport performance of paste filling slurry with coarse aggregate and the evolution law of backfill strength
in a mine, the response surface method was used to carry out the fluidity test of filling slurry and strength ratio experiment of
backfill. Based on the response surface test results, the effects of single factor and multiple factors interaction such as
proportion of coarse aggregate, cement-sand ratio and mass concentration on the transport performance of the filling slurry and
the strength of the backfill were analyzed. The results are shown as follows. Firstly, under the influence of a single factor, the
sensitivity factors of backfill strength from large to small are cement-sand ratio, mass concentration and proportion of coarse
aggregate; for the slump of filling slurry, the sensitivity factors from large to small are the proportion of coarse aggregate,
mass concentration and cement-sand ratio. Secondly, based on the response surface method, the response regression model of
the slump of filling slurry and backfill strength was established. The predicted value of the model has a good linear relationship
with the test value, and the model has high fitting degree and high reliability. Thirdly, the interaction between mass

concentration and cement-sand ratio has the most significant influence on backfill strength. the interaction of proportion of
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slump and mass concentration has the most significant effect on the slump of filling slurry. Finally, the parameters of backfill

strength and slump of filling slurry has been optimized as follows, proportion of slump of 30.7% , cement-sand ratio of 1 : 6,

and mass concentration of 82%. Under this condition, the errors between the experimental values and the predicted values of

the backfill strength and the slump of filling slurry are within 5% , which verifies that the application of the response surface

analysis method in optimizing backfill strength and filling slurry slump is reliable.

Key words: Coarse aggregate, Transport performance of slurry, Backfill strength, Response surface method, Interaction
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Fig.1 Particle size distribution of unclassified tailings
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Table 1 Experimental design and results

e
1 25 1:20 78 0.30 27.2
2 25 1:20 82 0.42 25.0
3 35 1:10 78 1.11 27.4
4 25 1:6 82 4.00 25.0
5 15 1:10 82 1.62 16.0
6 35 1:10 82 1.81 26.8
7 25 1:10 80 1.28 27.0
8 25 1:10 80 1.28 27.0
9 15 1:20 80 0.44 21.0
10 35 1:6 80 2.95 27.5
11 15 1:10 78 1.04 27.0
12 25 1:10 80 1.28 27.0
13 15 1:6 80 3.52 20.1
14 25 1:10 80 1.28 27.0
15 25 1:6 78 1.87 28.2
16 15 1:20 80 0.56 21.6
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Table 2 Variance analysis of backfill strength

e U -5 Y7 F {4 P {4
[l 17.62 1.96 60.74 <0.000 1%
0.004 5 0.004 5 0.14 0.721 1
B 14.1 14.1 437.3 2 <0.000 1
C 1.56 1.56 48.32 0.000 4
AB 0.119 0.119 3.69 0.103 1
AC 0.003 6 0.003 6 0.111 0.749 6
BC 1.01 1.01 31.33 0.001 4
A? 0.112 2 0.112 2 3.48 0.111 3
B2 0.705 0.705 21.89 0.003 4
c? 0.011 0.011 0.342 0.58
B 2% 0 0
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Table 3 Variance analysis of slump of filling slurry

P37 5 B F {4 P {4
o] 174.77 19.42 14.41 0.002 1*
A 16.08 46.08 34.20 0.001 1
B 4.5 1.5 3.34 0.117 4
C 36.13 36.13 26.81 0.002 1
AB 11.56 11.56 8.58 0.026 3
AC 27.04 27.04 20.7 0.004 2
BC 0.25 0.25 0.185 0.681 7
A? 42.25 42.25 31.35 0.001 4
B? 5.76 5.76 41.27 0.084 2
C? 1.21 1.21 0.89 0.379 9
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Fig.5 Changes of backfill strength under the interaction of multiple factors
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