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Abstract

To make scientifically sound decisions in selecting the most suitable mine transportation method,
a comparative evaluation methodology was developed to address challenges such as the multiplic-
ity of evaluation criteria, the difficulty of aligning technical and economic indicators within a unified
framework, and the complexity of distinguishing among competing alternatives. The Profit Dis-
counting Method was employed to integrate key factors from each candidate option—including
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capital investment, annual operating costs, and direct economic benefits—while accounting for the
time value of money associated with both investments and returns. This approach yields a total dis-
counted profit value for each alternative over a defined time horizon, with the highest value indicating
the optimal choice. By establishing a novel evaluation system for mine transportation comparisons,
the Profit Discounting Method translates previously incomparable alternatives into a unified metric
that highlights their differences in an intuitive manner, providing decision-makers with a quantifiable
basis for selection. Furthermore, by fully incorporating the time value of money across investment,
operational, and revenue components, this method delivers more objective and realistic comparison
outcomes.
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Figure 1. Plan view of various transportation routes
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Table 1. Comparison and analysis of commonly used methods for evaluating transportation modes and their advantages and

disadvantages
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Table 2. Qualitative comparison of transportation modes
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Table 3. Standard-gauge locomotive and rolling stock quantity calculation table
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Table 4. Quantitative comparison of investment and operating costs by transportation mode
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Figure 2. Quantitative bar chart of investment and operating costs by transportation mode
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Table 5. Comparison of total discounted investment, operating costs, and annual revenue by transportation mode
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Figure 3. Bar chart of discounted total profit by transportation mode
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