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Abstract

Rock transportation is an important production process in open-pit mines. The choice of transporta-
tion mode and operation plan by mining enterprises has a significant impact on the production and op-
eration costs of mining enterprises. The research direction of the problem is to determine which method
to use for scheme comparison and how to determine the selected transportation mode as the most rea-
sonable and economical. Unreasonable methods of scheme comparison, inconsistent scales of compari-
son, or unscientific standards of comparison can all lead to decision-making errors in mining enterprise
management. There are various commonly used methods for comparing transportation plans, but each
method has its own shortcomings. Qualitative comparison methods are too simple, while some quan-
titative comparisons are too shallow. They only consider the rationality of the plan from a static per-
spective, without considering the time value of funds. Therefore, the selected plan may notbe the most
economically reasonable. In this paper, taking a certain open-pit mine as an example, the discounted
total cost method is used to compare the transportation plans of the open-pit mine. There are four trans-
portation options available for mining enterprises: self-operation of all vehicle transportation, out-
sourcing of all vehicle transportation, self-operation of combined transportation, and outsourcing of
combined transportation. The choice of transportation mode and operation plan requires a technical
and economic comparison of several alternative options. For the convenience of scheme comparison,
the investment and operating costs of two transportation modes and four operating schemes are cal-
culated separately. The operating costs of each scheme over the past 20 years are calculated and dis-
counted, and the total discounted cost is compared. The lowest value is the optimal scheme. By discount-
ing and summarizing costs year by year and dynamically calculating investment funds and operating
costs, the results of scheme comparison are more economically reasonable than other comparison
methods.
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Figure 1. General plan of an open-pit mine
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Table 1. Qualitative comparison table of transportation plans
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Table 2. Transportation project investment and operation cost comparison table
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Figure 2. Schematic diagram of the comparison results of investment and operation costs of transportation plans
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Table 3. Transportation cost calculation table for pure automotive self-operation plan
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Figure 3. Annual variation curve of transportation cost and discounted cost for pure automotive self-operation plan
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Table 4. Calculation table of vehicle transportation cost for pure automotive outsourcing plan
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Figure 4. Annual variation curve of transportation cost and discounted cost for pure automotive outsourcing plan
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Table 5. Annual cost calculation table for intermodal transportation and self-operated automobile transportation scheme
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Figure 5. Annual variation curve of transportation cost and discounted cost for self-operated schemes of intermodal transpor-
tation and automobile transportation
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Table 6. Annual cost calculation table for intermodal transportation and automobile transportation outsourcing scheme
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Figure 6. Annual variation curve of transportation cost and discounted cost for intermodal transportation and automobile trans-
portation outsourcing scheme
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Table 7. Comparison table of total discounted costs for four plans year by year
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Figure 7. Comparison chart of total discounted costs for four schemes year by year
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Table 8. Comparison table of total discounted costs for four schemes
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