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ABSTRACT Drawing scheduling is the most important process in block cave mining. The traditional analysis process of drawing
scheduling is random and inefficient without system scientific analysis. A mixed integer programming method was proposed in this pa-
per to solve the optimization problem of drawing scheduling. Taking the ore reserve quantity, ore grade, drawing index and production
scheduling index as the constraints and the grade fluctuation as the objective function, a drawing scheduling optimization model was
built based on the mixed integer programming method. It was solved with the CPLEX solver invoked by model language that was pro-
grammed with YALMIP in MATLAB for a certain copper mine. Finally, the optimal arrangement scheme of drawing scheduling was ob-
tained. It is proved that this model is scientific and feasible, the grade fluctuation reduces by 18% , and compared with the tradition-
al, this drawing scheduling saves costs by meeting the desired production quantity more closely and reducing the employee time spent
on preparing schedules.
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Fig.1 Drawing scheduling flow chart for calculation in each draw-
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Fig.2 Ideal ore control in block cave mining
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Table 1 Set of extracted ore tonnage Ton, ,

O -
2 3 4 5 6 7 8 9
1 50 55 60 — — — — — —
2 100 105 110 115 120 — — — —
3 105 110 115 120 125 — — — —
4 155 160 165 170 175 180 185 — —
5 160 165 170 175 180 185 190 — —
6 210 215 220 225 230 235 240 245 250
66 105 110 115 120 125 — — — —
67 110 115 120 125 130 — — — —
68 110 115 120 125 130 — — — —
69 55 60 65 — — — — — —
70 55 60 65 — — — — — —
71 45 50 55 — — — — — —
®2 M ITHHERM X, , 4R
Table 2 Results of X, , , in the first stage
H 45 B
1 2 3 4 5 6 7 8 9
1 0 0 1 — — — — — —
2 0 0 0 0 1 — — — —
3 0 0 0 0 1 — — — —
4 0 0 0 0 0 0 1 — —
5 0 0 0 0 0 0 1 — —
6 0 0 0 0 0 0 0 0 1
66 0 0 0 0 1 — — — —
67 0 0 0 0 1 — — — —
68 0 0 0 0 1 — — — —
69 0 0 1 — — — — — —
70 0 0 1 — — — — — —
71 1 0 0 — — — — — —
R3O TR SR R
Table 3  Planning quantity of ore drawing from every drawpoint in the first stage
O R
At il d
1 2 3 4 5 6 66 67 68 69 70 71
1 45 95 105 185 185 235 135 110 110 50 50 50
2 45 95 105 185 185 235 135 110 110 50 50 50
3 45 95 105 185 185 235 135 110 110 50 50 50
4 45 95 105 185 185 235 135 110 110 50 50 50
5 45 95 105 185 185 235 135 110 110 50 50 50
6 45 95 105 185 185 235 135 110 110 50 50 50
25 45 125 100 180 185 230 105 110 110 50 50 50
26 45 125 100 180 185 230 135 110 110 50 50 50
27 45 125 100 180 185 230 135 110 110 70 50 50
28 55 125 100 190 185 230 135 110 110 70 50 50
29 45 125 125 185 195 230 100 110 110 70 50 50
30 45 125 100 185 190 230 100 105 105 50 50 60
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Table 4 Planning quantity of ore drawing from every drawpoint in the sceond stage

T R AT
B ]/ d

1 2 3 4 5 6 66 67 68 69 70 71
31 45 95 95 145 150 195 135 140 140 70 70 60
32 45 95 95 145 150 195 135 140 140 70 70 60
33 45 95 95 145 150 195 135 140 140 70 70 60
34 45 95 95 145 150 195 135 140 140 70 70 60
35 45 95 95 145 150 195 130 140 140 70 65 60
36 45 95 95 145 150 195 130 140 140 70 65 60
55 65 130 135 200 205 270 100 100 100 50 50 45
56 65 130 135 200 205 270 100 100 100 50 50 45
57 65 130 135 200 205 270 100 100 100 50 50 45
58 65 130 135 200 205 270 100 100 100 50 50 45
59 65 130 135 200 205 270 100 100 100 50 50 45
60 65 130 135 200 205 270 100 100 100 50 50 45
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Fig.6 Contrastive analysis of ore drawing quantity in the first stage
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Fig.7 Contrastive analysis of ore drawing quantity in the second stage
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