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Backfilled Starting Modes and Pipeline Resistance of
Mixed Slurry Prepared with Waste Rocks and Tailings

YANG Zhiqiang"*,GAO Qian" ,CHEN Dexin’*, WU Shuanjun"’
1. School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China;
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Jinchuan 737100, China

Abstract: The waste rocks and tailings were used to make backfilled mixed slurry in Jinchuan mining, and the
ratio design and filling technology were studied to solve the problems of precipitation and segregation in the
startup phase for the application of waste in filling mining. The industrial and pipeline resistance tests were
carried out by adpoting three start modes of sand drainage, grade tailings drainage and direct discharge
stream. The results show that the direct discharge steam can be used to pipeline delivery of mixed coarse
aggregale backfill slurry in starl-up phase. The relationships among pipeline resistance, diameter, flow rate and
mass fraction of backfill slurry were described by the pipeline resistance tests. The maxiam mass fraction of
mixed coarse aggregate backfill slurry delivered by pipeline is 78% at the ratio of waste rocks to tailings of 6:4 ,
meanwhile , the pipeline resistance is the smallest.
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Tab. 1 Analytical results of graded composition of full taillings in Jinchuan mine

diameter/pwm -5 -10 =50 -75 -100 -150 -180 +180
grader retained percentage/% 8.89 5.03 19.9 20.8 18.21 16.79 2.99 1.07
accumulated retained percentage /% 8.89 13.92 40.14 60.94 79.15 95.94 98.93 100
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Flowchart of filling test of mixed slurry prepared with waste rocks and tailings in Jinchuan’s No. 2 mine
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Fig. 2 Diagram of test pipe installation and manometer arrangement at 1 350 m level in Jinchuan’s No. 2 mine
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Tab.2 Ratio paramelers of paste material and mass

concentration of slurry

moisture
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5 79.8
60
8 78.5
1:1
5 76.0
55
8 75.3
5 82.2
60
3:2 8 81.2
55 5 79.3
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Fig. 3 Pulping results of sand drainage test
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Fig. 4 (a)Drainage test of graded tailings
and (b) pulping results
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Fig. 5 (a)Direct exile test of waste rocks and tailings and

(b)pulping results
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Tab. 3 Test results of industrilal pipeline resistance of mixed slurry with waste rocks and tailings at the mass ratio of 6:4

average {low  average velocity

mass fraction/ %

pipe diameter /mm

resistance loss B-I fluid model parameters

Q/(m*+h™) u/(m-s™) 7/(Pa-m™) 7, /(Parm™) 5/ (Pass) n
76 80.79 1.27 150 6 808 2458 3090 1.43
76 80.79 1.69 130 8522 3167 2817 1.22
76 80.79 2.36 110 10 394 3636 2 457 1.18
77.6 80.92 1.27 150 7269 2590 3642 1.04
77.6 80.92 1.69 130 8 859 3165 3318 1.03
77.6 80.92 2.37 110 11689 4743 2932 1.00
78 83.64 1.31 150 8 028 2 608 4094 1.03
78 83.64 1.75 130 9387 2 818 3734 1.01
78 83.64 2.44 110 12 087 5139 2 838 1.00
80.8 83.64 1.31 150 13935 4199 7378 1.01
80.8 83.64 1.75 130 15708 5773 5642 1.01
80.8 83.64 2.44 110 17 877 5933 4897 1.00
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