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Fig. 1 Relationship between temperature and surface tension

of tailing particle
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Table 1 Corresponding value between wind pressure and
pore radius
r/pm pJ/kPa r/um pJ/kPa
0.0005 296027 0.5 323
0.001 148027 1 175
0.005 29627 5 57
0.01 14827 10 42
0.05 2987 50 30
0.1 1507 100 29
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Fig.2 Experimental model and dehydration tube: (a) Model; (b) Steel tube; (c) PVC tube
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Fig. 3 Changing curve of dehydration water and liquid level
with time for experiment of reinforcement dehydration by

pressing wind
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Fig. 4 Dehydration effect of different dewatering pipes and

location
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Table 2 Dehydration rates of different dewatering tubes

Del?ydration Pipe type Dehydrati(itll rate/
pipe No. (mL'h )
1 PVC 21.0
2 Steel wire 10.7
3 PVC 14.3
4 PVC 19.5
5 Steel wire 13.0
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Fig. 5 Geometry model and meshing: (a) Geometry model; (b) Mesh generation
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Fig. 6 Fluid trace of wind flow in non-cemented backfilling (wind pressure p=1032 kPa): (a) Longitudinal section; (b) Cross section
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Fig. 7 Velocity distribution of water flow in non-cemented backfilling: (a) Natural dehydration; (b) Reinforcement dehydration
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Experiment and simulation of reinforcement dehydration by
pressing wind in non-cemented backfilling

CHENG Hai-yong, WU Ai-xiang, ZHOU Sheng-ping, WANG Yi-ming

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

Abstract: Non-cemented backfilling in unclassified tailings is the most economical and efficient way of backfilling for
the mine, whereas, the most difficult question of non-cemented backfilling in unclassified tailings is how to achieve fast
and efficient dehydration for the non-cemented filing body. The mechanism of forced dehydration by pressing wind was
studied, and a laboratory model was established according to the similarity principle. The technological parameters of
forced dehydration, including parameters of dehydration tubes that provides theoretical guidance for the unclassified
tailings non-cemented filling in the way of forced dehydration by pressing wind were explored by experiments. The
numerical simulation analysis of forced dehydration was carried out by using the fluid dynamics simulation software
FLUENT. The results reveal the migration regularity of gas and water in the process of forced dehydration and further
validate feasibility of the forced dehydration by pressing wind in the unclassified tailings non-cemented backfilling.

Key words: non-cemented backfilling; dehydration; pressing wind; unclassified tailings; numerical simulation
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