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Fig. 1 Model diagram of ore mining mode decision analysis model
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Fig. 2 User interface figure of ore mining mode decision analysis model
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Table 1 Equipment investment situation of rail mining and trackless mining in different production capacity

Rail mining Trackless mining
Production
capacity/ Air-leg rock  Scraper Electri.c Tram Investment/ Tumbo Load-Haul- Mine Investment/
(td ™ drill(unit) (unit) locomf)tlve (unit) (thousand (uniit) Dur?lp tru(fk (thousand
(unit) yuan) (unit) (unit) yuan)
500 7 3 1 10 606.5 2 3 2 12830
1000 13 5 2 20 1190.0 4 5 3 23480
1500 19 8 3 30 1793.5 5 7 5 31340
2000 26 10 4 40 2380.0 7 10 6 43460
2500 32 13 5 50 2983.5 8 12 7 50610
3000 38 15 5 50 3041.5 10 14 9 61970
3500 45 18 6 60 3648.0 11 16 10 69120
4000 51 20 7 70 4231.5 13 18 11 79770
4500 57 23 8 80 4835.0 14 21 13 89100
5000 63 25 9 90 5418.5 16 23 14 99750

R2 AFAERE) T IAT PUTRAICHIT R S R a8 A AR 2 s

Table 2 Total benefit and annual benefit of rail mining and trackless mining in different production capacities

Production capacity/  Total benefit of rail Total benefit of trackless ~ Annual benefit of rail ~ Annual benefit of trackless

(kt-a™") mining/(million yuan) mining/(million yuan) mining/(million yuan) mining/(million yuan)
165 23.71 50.59 2.000 4.266
330 23.12 39.94 3.902 6.736
495 22.55 32.08 5.708 8.116
660 21.93 19.96 7.402 6.732
825 21.33 12.81 8.998 5.400
990 21.27 1.447 10.77 0.732
1155 20.66 —=5.703 12.21 —3.366
1320 20.08 -16.35 13.55 —-11.03
1485 19.48 —25.68 14.79 —19.49
1650 18.89 -36.33 15.94 —30.64
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Fig. 3 Comparison of total benefit and annual benefit of rail mining and trackless mining in different production capacities: (a)

Comparison of total benefit; (b) Comparison of annual benefit
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Table 3 Total benefit and annual benefit of rail mining and trackless mining in different ore price

Price/ Total benefit of rail Total benefit of trackless Annual benefit of rail Annual benefit of trackless
(yuan-t ") mining/(million yuan) mining/(million yuan) mining/(million yuan) mining/(million yuan)
32000 —113.8 —125.4 —48.03 —52.89
34000 —80.05 —90.87 -33.77 —38.32
36000 —46.25 -56.31 —-19.51 —23.75
38000 —12.46 —21.75 —5.258 -9.172
40000 21.33 12.81 8.998 5.400
42000 55.12 47.37 23.25 19.97
44000 88.91 81.93 37.51 34.55
46000 122.7 116.5 51.77 49.12
48000 156.5 151.0 66.02 63.69
50000 190.3 185.6 80.28 78.26
52000 224.1 220.2 94.53 92.84
54000 257.9 254.7 108.8 107.4
56000 291.7 289.3 123.0 122.0
58000 325.5 323.8 137.3 136.6
60000 359.2 358.4 151.6 151.1
62000 393.0 393.0 165.8 165.7
64000 426.8 427.5 180.1 180.3
66000 460.6 462.1 194.3 194.8
68000 494.4 496.6 208.6 209.4
70000 528.2 531.2 222.8 224.0
72000 562.0 565.8 237.1 238.6
74000 595.8 600.3 251.4 253.1
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Fig. 4 Comparison of total benefit and annual benefit of rail mining and trackless mining in different ore prices: (a) Comparison of

total benefit; (b) Comparison of annual benefit
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Table 4 Total benefits and annual benefits of rail mining and trackless mining in different reserves

Resource reserve/ Total benefit of rail

Total benefit of trackless

Annual benefit of rail Annual benefit of trackless

(million t) mining/(million yuan) mining/(million yuan) mining/(million yuan) mining/(million yuan)
0.1 —15.98 —64.8 —-107.9 —437.2
0.3 —11.99 —55.88 —26.98 —125.7
0.5 —8.002 —46.96 —10.80 —63.36
0.7 —4.010 —38.03 -3.867 —36.66
1.0 1.976 —24.65 1.334 —16.63
1.5 11.95 —2.347 5.380 —1.056
2.0 21.93 19.96 7.402 6.732
2.5 3191 42.26 8.616 11.41
3.0 41.89 64.57 9.425 14.52
3.5 51.87 86.87 10.00 16.75
4.0 61.85 109.2 10.44 18.41
4.5 71.81 131.5 10.77 19.71
5.0 81.80 153.8 11.04 20.75
5.5 91.78 176.1 11.26 21.60
6.0 101.8 198.4 11.45 22.31
6.5 111.7 220.7 11.60 2291
7.0 121.7 243.0 11.74 23.42
7.5 131.7 265.3 11.85 23.87
8.0 141.7 287.6 11.95 24.26
8.5 151.6 309.9 12.04 24.60

9 161.6 3322 12.12 24.90
9.5 171.6 354.5 12.19 25.18
10 181.6 376.8 12.26 2542
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Fig. 5 Comparison of total benefit and annual benefit of rail mining and trackless mining in different reserve: (a) Comparison of

total benefit; (b) Comparison of annual benefit
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Table 5 Computational cost of rail mining and trackless

mining
Unit cost of Unit cost of
Parameter rail mining/  trackless mining/
(yuan-t ™) (yuant ")
Stoping 47.10 35.04
Preparation 28.98 13.32
Misering (excluded) 8.63 8.63
Rail transportation 12.58 12.58
Support (excluded) 10.05 10.05
Workshop production cost 98.6 92.18
Ventilation 342 3.42
Drainage 2.66 2.66
Lifting 2.38 2.38
Pneumatic 8.50 8.50
Pit transportation 10.97 27.6
Total 233.87 216.36
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Decision making of ore mining model based on Analytica software

DENG Hong-wei, ZHANG Ya-nan, KE Bo, LI Mei-ting

(1. School of Resource and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: In order to solve the directional problem of top design about ore mining mode, based on the mine actual
mining costs, the total benefits within the mine life was regarded as objection function, the ore mining mode decision
analysis model was established with the Analytica software. The mining total benefits and annual benefit of rail mining
and trackless mining on the conditions of different production capacity, ore prices and reserve were calculated, the impact
of those factors to ore mining mode were analyzed. The model was applied in 13-8 ore body in the mining plan of
Laochang branch Bailongjing production area, and the mine should choose trackless mining mode was determined.
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