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An urgent task for Ukraine during the post-war reconstruction of the country will be the upgrade of the
entire railway transportation system, in particular the development of high-speed passenger traffic. The prediction
of the dynamic performance of high-speed rail vehicles calls for the formation of new input arrays (track-induced
disturbances) that would account for more stringent track geometry requirements.

The aim of this work is to study the possibility of using track irregularities recorded in real sections of the
Ukrainian railways to construct the components of track-induced disturbances acting on a rail vehicle moving at a
high speed.

This paper considers in detail standard specifications for the geometric parameters of a track suitable for
high-speed traffic. The data are contained in the Standard DSTU EN 13848-5:2018, which is a European standard
adopted in Ukraine as a national one by confirmation. Using the track subsidence and alignment irregularities
recorded by a track measurement car in a number of sections of the Pryndiprovska railway during a scheduled
track inspection, processes of actual vertical and horizontal irregularities were formed. The quality of those
sections had not require any speed limitation. Irregularity parameters for those sections were calculated. A
comparison between the calculated parameters and those specified by the DSTU EN 13848-5:2018 showed that
among the sections considered there exist ones that meet the track geometry requirements and allow speeds at
least up to 230 km/h. The use of the irregularities in the selected track sections as disturbance components in
calculations was tested by the example of determining the ride performance of a standard passenger car with
KVZ-TsNII-M trucks. The calculated results showed the possibility of using the generated disturbances in
numerical calculations of the dynamic performance of rail vehicles at increased speeds and at the same time
confirmed the need for new engineering solutions on the design of rail vehicles capable of operating at such
speeds.

Ключові слова: high-speed traffic, track irregularities, normative document, dynamic performance
indices.

1. Ukrainian State Standard DSTU EN 13848-5:2018 (EN 13848-5:2017, IDT). Railway Transport.
Track. Track Geometry Properties. Part 5. Geometric Comparative Properties. Simple Line. 2018. (in
Ukrainian).

2. Guidelines on Track State Assessment from Track Measurement Car Records and Traffic Safety
Assurance in the Case of Deviations from the Track Maintenance Requirements. TsP-0267 : Approved
by the Ukrainian State Railway Administration's Order No. 033-Ts of February 1, 2012. Ministry of
Infrastructure of Ukraine, Ukrainian State Railway Administration, Track Facilities Division; developed
by Riabkin V. V. and Patlasov O. M. Kyiv: Poligrafservis, 2012. 46 pp. (in Ukrainian).

3. Ushkalov V. F., Lapina L. G., Mashchenko I. A. Calculated disturbances to study railway car
dynamics. Zaliznychnyi Transport Ukrainy. 2012. No. 1. Pp. 38 - 41. (in Russian).

4. Ushkalov V. F., Mokrii T. F., Malysheva I. Yu. Mathematical model of railway vehicle - track
interaction with account for the contact force distribution over the contact patches. Teh. Meh. 2015.
No. 2. Pp. 79 - 89. (in Russian).

5. Instruction on Car Wheelset Inspection, Examination, Repair, and Formation: TsV-TsL-0062.
Approved by the Ukrainian State Railway Administration on April 4, 2005. Kyiv: Poligrafservis, 2006.
102 pp. (in Ukrainian).

6. Standard Specifications for the Calculation and Design of 1,520 mm Gage Railway Cars (Non-Self-
Propelled). Moscow: State Research Institute of Car Building - All-Russian Research Institute of
Railway Transport, 1996. 319 pp. (in Russian).

7. Standard of the Ministry of Economy of Ukraine SOU MPP 45.060-204:2007. Passenger Cars. Ride



Quality. Methods for Determination. Introduced on December 24, 2007. Kyiv: Ministry of Economy of
Ukraine, 2007. 12 pp. (in Ukrainian).

Received on May 30, 2022,
in final form on June 14, 2022


