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Dynamic Optimization of the Staging Scheme of Open-Pit Metal
Mines in Different Market Conditions
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Abstract; Based on the theory of floating cone exclusive and dynamic programming method,
dynamic optimization of the staging scheme was used in open-pit mines. The optimal installment
scheme could be obtained under the conditions of the different iron ore market by using 20 million
tons of ore quantity as boundary increment to produce a series of geological optimal candidate
boundaries by using cone elimination, and dynamic programming for the maximum of the net
present value. The results showed that when the average price growth rate are 1.5% ,3% and
4.5% , and the corresponding annual growth rate of production costs are 0. 5% , 1% and 2% , the
best scheme is divided into two stages and three stages. The economic net present value of the two
stages of mining scheme is 1.2% , 3% and 4.3% more than that of the three stage mining
scheme, but the amount of ore is 9.2% , 7.9% , and 13. 1% less than that of three stage mining
scheme. It can be seen that the net present value or the amount of mineral resources has a very
important influence on the selection of the optimal scheme.

Key words: open-pit mine; phase mining; geological optimal sequence; dynamic programming;
the optimal staging scheme
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Table 1 Geological optimal candidate boundary sequence
Jir ML i S b PR A WA L FIFIR iR I
P

it Tt % tet™! tet™!
1 9363 5130.5 28.073 0. 548 0. 548
2 11369. 8 7369.3 27.958 0. 648 1.116
3 13374. 1 10 087.7 27.741 0.754 1.356
21 49 439. 6 127 158.2 27.471 2.572 4.725
22 51440.8 138 502. 3 27.448 2.692 5. 669
23 53440. 6 154 497. 6 27.442 2. 891 7.998
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Table 2 Results of stage mining optimization

e - NPV K A8 Rt B A b e P A
jfm ﬂ/ﬂﬁ - EF‘:&‘JD/{L/O/ < L 1
il Tt Tt mbi/% K/ (tt7h)
1 301493.1 23212.4 28 685. 1 25.961 4 1.2172
SR
fied 2 81 890. 1 19 875.6 70725. 4 25.6321 3.6254
&t 383 383.2 43 088.0 99410.5 25.796 8 2.3873
i %— 1 289139.4 13213.6 11314.2 26. 268 4 0.8373
4y =11 2 87 817.3 17 802. 3 40928. 8 25.716 6 2.247 1
HR 3 1 880. 4 13845.5 58 136.7 25.5973 4.107 1
A1t 378 837. 1 44 861. 4 110379.7 25.860 7 2.822 1
1 538 230. 8 23212.4 28 685. 1 25.961 4 1.2172
4y
i 2 72017.9 21 875.6 80425.4 25.6321 3.6254
&t 610248.7 45 088.0 109 710. 5 25.796 8 2.3873
i 1 538 230. 8 23212.4 28 685. 1 25.961 4 1.2172
A =1 2 44972. 1 11721.5 37 560. 2 25.786 3 3.0951
2R 3 8995.9 13735.4 61 887.3 25.624 3 4.3802
&t 592 198. 8 48 669. 3 128 232.6 25.7907 2.5732
1 661 218.7 23212.4 28 685. 1 25.961 4 1.2172
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&1t 747 192.7 50 986. 2 128 232. 6 25.7733 2.704 3
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