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Numerical Simulation on the Motion of Ore and the Damage
of Shaft Wall in Chute System of an Adit
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processing and environment Wuhan 430070 China; 3. Library of Wuhan University of Technology Wuhan 430070 China)

Abstract In the adit system of an open pit mine the ore discharged from dump truck falls into the chute. After the ore is
moving the ore will flow into the shaft and severely damage the shaft wall.Taking the Huaxin limestone mine in Zuangou as an
example a numerical model of the adit is built to analyze the motion of ore by using PFC* software.Taking the momentum as
an indicator the damage characteristics on shaft wall are studied.The result shows: the ore with depositional shape are evolved
into a steady ore stream at first and move along with the chute.When the ore is finally rolled into the shaft its initial collision
position is relatively fixed.The later movement of the ore is complicated due to the interactions between the ore.The initial colli—
sion position is located at the right side of shaft wall in the range of 5~10 m from wellhead.This area needs to be well protected
for its serious damage.The other parts of the shaft wall are relatively less damaged.
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Table 1 Mechanical parameters of the shaft wall and the ore

E/GPa v /( kg/m?)
0.007 8 0.28 2225 0.35 -
18. 96 0.22 2 670 - 0.3
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Table 2 Distribution of the ore particles 4
0~ 10~ 20~ 30~ 40~ 50~ o 4 1.3 s
=60
/em 10 20 30 40 50 60 ( 4( a) ) L2
o 38.91 21.65 15.44 9.95 6.01 3.27  4.77 S
/% ( 4(b)) o 3s
n 9 ( 4(c)) o 4 s
doy ( 4(d)) -
n( %) =38.5 - 8log () (7)
10 o 5s ( 4(e)) o
dyy  do
10%  90% o 2 dyy dy ( 4(1))
2 cm 48 cm
27.46% -
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Fig.4 Motion of ore in chute
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Table 3 Impact momentum in different
’ area of shaft (10N +5)
/m
0~5 1.19 0.04 700. 98 165. 98
5~10 9. 87 1.76 3 955.69 758. 12
10~15 24.74 6.25 43.91 13.63
’ 15~20 37.52 10. 45 35.26 10. 45
2.3 20~25 68. 95 21.29 23. 64 8.05
25~30 82.36 25.89 17.18 5.96
30~35 89.01 28.21 15.09 5.26
378 35~40 100. 45 32.21 18.76 6.56
40~45 113.74 36. 86 8.70 3.04
45~50 125. 86 41.09 9.68 3.39
50~65 134. 58 44.08 11. 85 4.14
° 55~60 147.93 48.74 25. 88 9.05
At At =10"s 10
N i . 3 (
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