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ANALYSIS AND IMPROVEMENT OF THE METHODOLOGY FOR TRACTIVE 
CALCULATIONS OF OPEN-PIT RAIL TRANSPORT

Currently, in the Krivoy Rog iron ore basin, an integrated approach is used for transporting 
mining mass, which includes a combination of road-rail and conveyor transportation. The report is 
dedicated to the analysis and improvement of the methodology for traction calculations of open-pit 
railway transport.

The main guideline for conducting efficiency calculations of railway transport is the Norms of 
Technological Design for Mining Enterprises with Open-Pit Mining of Mineral Deposits [1]. This key 
document establishes standards and methodologies for calculations necessary in the mining transport 
industry.

It is important to note that at the moment the website http://www.kipdiit.dp.ua, referred to in the 
Norms of Technological Design for Mining Enterprises with Open-Pit Mining of Mineral Deposits [1], 
is unavailable. According to these norms, the specified website contained ready-made Microsoft® 
Office Excel tables with embedded formulas for solving various tasks, such as traction calculations 
and others related to the calculation of technological indicators of railway transport operation. 
Simultaneously, the mentioned norms [1, pages 204-220] include a detailed description of the 
structure of these Microsoft® Office Excel electronic tables.

Traction calculations for industrial open-pit railway transport have been studied previously [2-3], 
however, the most detailed methodology for such calculations is provided in Appendix B of the Norms 
of Technological Design for Mining Enterprises with Open-Pit Mining of Mineral Deposits [1, pages 
204-220].

After conducting the analysis, a detailed explanation of the construction of the traction calculation 
algorithm was provided, errors were identified and corrected, and adjustments were made to the 
methodology for conducting effective traction calculations for industrial quarry railway transport 
using the MS Excel spreadsheet software. Specifically, the algorithm for calculating specific train 
resistance was improved, allowing traction calculations to be performed, taking into account the type 
of track (fixed, movable) on the track sections (the calculation formulas now include the coefficient 
К типк, which determines the type of track, where К типк=1 for fixed track and К тип.к=1.3 for movable 
track).

The scientific novelty lies in the detailed analysis of traction calculation algorithms for industrial 
open-pit railway transport, as described in the current Norms of Technological Design for Mining 
Enterprises with Open-Pit Mining of Mineral Deposits. After thorough analysis, shortcomings and 
inaccuracies were identified in the mentioned methodology. It was determined that the calculation 
example provided in the current Norms of Technological Design was executed incorrectly. Therefore, 
recommendations, adjustments and corrections were made aimed at improving the algorithm for 
calculating the traction of industrial quarry railway transport.

The practical significance of these studies lies in the fact that the improved methodology can be 
utilized as a powerful tool in the process of designing and conducting research to perform effective 
traction calculations in the field of industrial open-pit railway transport using the MS Excel 
spreadsheet software. This ensures a practical and efficient approach to achieving accurate and reliable 
results when performing the specified tasks.
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