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Table 1 Basic parameters of total tailings and waste

) Density/ Compacted volume Compacted
Material 4 4 )
(tm ™) mass/(t'm °) porosity/%
Total tailing 2.671 1.392 47.87
Waste 2.540 2.015 27.14
Clayoize Clay size(2-50 um) o
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Fig. 2 Particle size distribution of total tailings
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Fig. 3 Stress analysis of paste in inclined pipe
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Fig. 4 Experimental facility of inclined pipe test: (a) Design

model; (b) Dimensional scaled model

£2 LRI %
Table 2 Scheme of experiment Lo(3%)

Sample Mass Binder-(tailing+ Tailing-waste
No.  concentration/% Waste) ratio ratio
1 68 1:4 8:2
2 70 1:8 7:3
3 72 1:12 6:4
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Table 3 Experimental result of pipe resistance @
Binder- Tailing- 351 . - .
Sample Mass . ) Binder-(tailing+waste) ratio
. (tailing+ waste Resistance —1:4
No. concentration/% . . 3.0k o—1:8
Waste) ratio ratio ] : 1

1 68 1:4 8:2 3.78
2 68 1:8 7:3 2.24
3 68 1:12 6:4 1.51
4 70 1:4 7:3 3.53
5 70 1:8 6:4 242
6 70 1:12 8:2 1.77
7 72 1:4 6:4 3.22
8 72 1:8 8:2 2.87
9 72 1:12 7:3 1.96

y =—167.0014589+4.454118085x, +
28.177363121x; —0.02969295843 Lx, x, +
0.005649227621x,x,+0.0027693302380x,x, —
0.29267518561x,x; —0.7105258338x,x, (22)
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Fig. 6 Relationship between resistance and binder-

(tailing+waste) ratio: (a) Tailing-waste ratio of 7:3; (b) Mass

concentration of 68%
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Transport resistance characteristic of paste pipeline
considering effect of wall slip

WU Ai-xiang, CHENG Hai-yong, WANG Yi-ming, WANG Hong-jiang, LIU Xiao-hui, LI Gong-cheng

(Key Laboratory for High Efficient Mining and Safety in Mental Mine, Ministry of Education,
School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to research the resistance behavior of paste backfill pipeline, the paste was divided into three parts:
plug flow, shear flow and wall slip flow based on the structure-flow. And a pipeline resistance model was built
considering the effect of wall slip. The calculating methods of rheological parameters were inferred from inclined-tube
experiments through calculating the yield stress and plastic viscosity by measuring inclined angles in different tubes, and
a pilot apparatus was fabricated. Focusing on the basic characters of backfill material in Chambishi copper mine, a
orthogonal test was conducted to investigate the effect of solid concentration, cement-sand ratio and tailing-waste ratio
for pipeline resistance. After analyzing interaction effect of different factors by response surface methodology, the order
of effect from big to small are cement-sand ratio, tailing-waste ratio, concentration. The result is the powerful
complement for paste pipeline resistance and research.

Key words: paste backfilling; resistance characteristics; wall slip; inclined pipe; response surface
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