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Abstract

Focusing on an open-pit iron mine in Xinjiang characterized by high altitude, steep terrain, and harsh
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climate, this paper carries out a comparative study on the expansion and reconstruction of its ore
transportation system. After analyzing the problems of the existing truck-chute-truck transportation
method, such as large elevation difference, easy clogging, and prominent safety hazards, four feasible
transportation schemes are proposed: all-truck road, truck + ore pass, truck + belt conveyor, and truck
+ slope skip hoist. A comprehensive evaluation is conducted from multiple dimensions including in-
vestment, operating cost, safety, and adaptability by combining qualitative analysis, comparison ma-
trix, and cost comparison methods. The results show that although the slope skip hoist scheme has a
slightly higher initial investment (38.61 million yuan), it has the lowest annual operating cost (4.51
million yuan) and a payback period of only 2.4 to 3.8 years. When key variables such as annual pro-
duction capacity and transportation unit price are varied by +10% and +20%, the additional construc-
tion investment of the slope skip hoist scheme can be recovered through the saved annual operating
cost within 1.7 to 4.8 years. Economically, it remains the most reasonable scheme and is recommended
as the preferred transportation method for the mine expansion and reconstruction. The scheme com-
parison method combining qualitative analysis, comparison matrix, and cost comparison can trans-
form complex technical scheme comparison results into intuitive tables or bar charts, facilitating deci-
sion-makers’ comparison and selection, overcoming the limitations of other comparison methods, and
making the comparison results more persuasive and scientifically reasonable.
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Figure 1. Plan view of various transportation routes
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Table 1. Comparison table of scheme selection methods
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Table 2. Qualitative comparison of transportation modes
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Table 3. Vehicle quantity calculation table for option 1
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Figure 2. Ore pass and adit system diagram

B 2. BHFHARGE

Figure 3. Profile view of belt conveyor transportation scheme
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Figure 4. Profile of the slope skip hoisting system
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Figure 5. Comparison chart of investment and operating costs
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Table 4. Quantitative comparison table of investment and operating costs for transportation alternatives
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Table 5. Analysis of investment and operating cost variations under capacity and freight rate fluctuations
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Figure 6. Analysis of investment and operating cost variations under annual production capacity fluctuations
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Figure 7. Analysis of investment and operating cost variations under freight rate fluctuations
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Table 6. Comparison of payback period differences between option 4 and the first three options
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