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Application of Whittle in open-pit mining limit optimization
in some mine in Tibet

LIU Wei
(CNMC Dizwa Mining Co. , Ltd. , Beijing 100029, China)

Abstract: As an important part of open-pit mining, limit optimization can provide reference for open-pit mining
design, meanwhile, it can maximize the comprehensive utilization of the resources and maximize the benefits of the
enterprise, making the long-term strategic planning of the enterprise come true. In this paper, taking a open pit in
Tibet as example, the operation of dynamic open-pit limit optimization process of Whittle software was introduced in

detail; and through the analysis of a series of optimization results, combined with the principle of maximum net

present value (NVP), the optimal open-pit was selected and the final open pit was designed.
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Fig. 1 All block model and ore block model of some pit in Tibet
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Table 1 Slope angle parameters of some pits in Tibet
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Fig. 2 Structure diagram of economical model
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Table 2 Detailed parameters of economic model
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Fig. 3 The result of series nested limit in different price
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Fig. 4 The relationship between ore and waste quantity

etk gl lTAA
300 0.7

250 000§
200 \\ / 0.5
x

/ 03 E
100
/ 0.2
50

Pitl Pit2 Pit3 Pitd Pit5 Pit6 Pit7 Pit8 Pit9 Pit10 Pit11 Pit12 Pit13 Pit14 Pitl5 Pit16 Pi:l'!o
BRRACRI

5 ERAAUERTESRUETHE

Fig. 5 The relationship between ore quantity and ore grade
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Table 3 The NVP of series nested limit in different price

BR Hrig =) v HE Rt/ LIk 0 L HHE

LES AH BE/t /At /At (tet™h) Bi/t /% /ML

Pitl 0.50 269 171 98 0.57 1.03 0. 601 1.90

Pit2 0.55 35 868 21 936 13 932 0. 64 107. 91 0.492 203. 50

Pit3 0. 60 59 737 38 214 21 523 0.56 178.3 0. 467 316. 60

Pit4 0. 65 110 664 73 933 36 731 0. 50 318. 36 0. 431 508. 70

Pit5 0.70 168 276 111 189 57 087 0.51 453.14 0. 408 669. 20

Pit6 0.75 243 409 159 856 83 553 0.52 619. 27 0.387 834. 60

Pit7 0. 80 278 239 180 579 97 660 0. 54 684. 59 0. 379 881. 00

Pit8 0.85 308 606 197 690 110 916 0.56 735. 62 0.372 906. 70

Pit9 0.90 338 843 210 028 128 815 0. 61 774. 36 0. 369 922. 30

Pit10 0.95 370 153 221 272 148 881 0. 67 809. 51 0. 366 931. 20

Pitl1 1.00 395 336 229 479 165 857 0.72 835. 51 0. 364 933. 30

Pit12 1.05 415 453 234 974 180 479 0.77 852. 76 0.363 931. 80

Pit13 1.10 433 904 239 433 194 471 0. 81 866. 84 0.362 928. 00

Pit14 1.15 445 147 241 749 203 398 0. 84 874.39 0. 362 924. 80

Pit15 1. 20 459 457 244 573 214 884 0. 88 883. 49 0.361 919. 40

Pit16 1.25 471 386 246 666 224 720 0.91 890. 20 0.361 914. 20

Pitl7 1.30 483 301 248 744 234 557 0. 94 896. 85 0.361 907. 90
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Fig. 6 The relationship between ore quantity and NVP
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Fig. 7 The relationship between ore NPV and open-pit life
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Table 4 The detailed data of NVP and open-pit life

RETR HBEEK HIE/ T FAEEE/T R/t HR/Tt M55 4FFR/a
Pitl 0. 50 19 208 269 171 98 0. 04
Pit2 0. 55 1334 520 35 868 21 936 13 932 5.77
Pit3 0. 60 1756 140 59 737 38 214 21523 9. 80
Pit4 0. 65 2 089 680 110 664 73 933 36 731 18.39
Pit5 0.70 2186 220 168 276 111 189 57 087 27.12
Pit6 0.75 2 215 900 243 409 159 856 83 553 37.93
Pit7 0. 80 2 219 710 278 239 180 579 97 660 41. 97
Pit8 0. 85 2 221 110 308 606 197 690 110 916 44. 83
Pit9 0.90 2 221 630 338 843 210 028 128 815 47. 26
Pit10 0. 95 2 221 840 370 153 221 272 148 881 49. 47
Pitll 1. 00 2 221 820 395 336 229 479 165 857 51. 00
Pitl2 1.05 2221730 415 453 234 974 180 479 52.07
Pitl3 1.10 2 221 630 433 904 239 433 194 471 53. 00
Pitl4 1.15 2 221 550 445 147 241 749 203 398 53.51
Pitl5 1. 20 2 221 440 459 457 244 573 214 884 54.13
Pitl6 1.25 2 221 330 471 386 246 666 224 720 54. 60
Pitl7 1. 30 2221210 483 301 248 744 234 557 55. 06
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Fig. 8 The final designed pit of some pit in Tibet
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