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Abstract 

 

In paper discusses the problem of the maintenance conditions of the railway track to 

ensure operational availability in terms of ensuring reliability and maintainability 

program. The research aims to assess the amount of work spent in railway track 

deformability under vehicle influence when various railway track stiffness and at 

different speeds of the vehicle. The research aims to assess the amount of work spent 

in railway track deformability under vehicle influence when various railway track 

stiffness and at different speeds of the vehicle. Authors considered the influence of 

the vehicle speed movement on the vertical dynamic load from vehicle to the rail, the 

vertical dynamic rail deflection, and vertical dynamic stiffness of the railway track. It 

allowed estimating the amount of deformability work performed by the rail at vertical 

load. 

 

В статті розглядається проблема умов утримання залізничної колії для 

забезпечення експлуатаційної готовності з точки зору програми забезпечення 

надійності та ремонтопридатності. Метою дослідження є оцінка обсягу робіт, 

що витрачаються на деформацію залізничної колії під впливом транспортного 

засобу при різній жорсткості залізничної колії і при різних швидкостях руху 

транспортного засобу. Розглянуто вплив швидкості руху вагона на вертикальне 

динамічне навантаження від вагона на рейки, вертикальний динамічний прогин 

рейки і вертикальну динамічну жорсткість залізничної колії. Це дозволило 

оцінити обсяг деформативності роботи, що виконується рейкою при 

вертикальному навантаженні. 

 

KEY WORDS: operational availability, track deformability, dynamic load, dynamic 

rail deflection, stiffness of the railway track 

 

експлуатаційна готовність, деформативність колії, динамічне навантаження, 

динамічний прогин рейки, жорсткість залізничної колії 

 

References 



 

1. Bohatkiewicz, J.; Jukowski, M.; Hałucha, M.; Dębiński, M. 2020. Influence of 

the Acoustic Cover of the Modular Expansion Joint on the Acoustic Climate in the 

Bridge Structure Surroundings, Materials 13(12), 2842. Available 

from: https://doi.org/10.3390/ma131228424 

2. Viederyte, R.; Paulauskiene, T.; Anne, O.; Abele, L. 2019. Industrial symbiosis 

efficiency parameters in context of Regional sustainable development, IOP 

Conference Series: Earth and Environmental Science, 390, 012050. Available 

from: doi:10.1088/1755-1315/390/1/012050 

3. Zelenko, Yu.; Zelenko, D.; Neduzha, L. 2020. Contemporary principles for 

solving the problem in noise reduction from railway rolling stock, IOP Conference 

Series: Materials Science and Engineering, 2020, 985(1), 012015. Available from: 

doi:10.1088/1757-899X/985/1/012015 

4. Sambito, M.; Severino, A.; Freni, G.; Neduzha L. 2021. A Systematic Review 

of the Hydrological, Environmental and Durability Performance of Permeable 

Pavement Systems. Sustainability 2021, 13, 4509. Available from: 

https://doi.org/10.3390/su13084509 

5. Bibik, S.; Strelko, O.; Nesterenko, H.; Muzykin, M.; Kuzmenko, A. 2020. 

Formulation of the mathematical model for the planning system in the carriage of 

dangerous goods by rail, IOP Conference Series: Materials Science and 

Engineering, 985(1), 012024. Available from: doi:10.1088/1757-

899X/985/1/012024 

6. Plášek, O.; Hruzíková, M.; Svoboda, R.; Vendel, J. 2015. Influence of under 

sleeper pads on track quality, Akustika 23(1): 28-33. 

7. Kampczyk, A.; Dybeł, K. 2021. Integrating surveying railway special grid pins 

with terrestrial laser scanning targets for monitoring rail transport infrastructure, 

Measurement: Journal of the International Measurement 

Confederation, 170, 108729. 

8. Wodecki, J.; Góralczyk, M.; Krot, P.; Ziętek, B.; Szrek, J.; Worsa-Kozak, M.; 

Zimroz, R.; Śliwiński, P.; Czajkowski, A. 2020. Process Monitoring in Heavy 

Duty Drilling Rigs-Data Acquisition System and Cycle Identification Algorithms, 

Energies 13(24), 6748. Available from: https://doi.org/10.3390/en13246748 

9. Chybowski, L.; Nozdrzykowski, K.; Grządziel, Z., Jakubowski, A.; 

Przetakiewicz, W. 2020. Method to Increase the Accuracy of Large Crankshaft 

Geometry Measurements Using Counterweights to Minimize Elastic 

Deformations, Applied Sciences 10(14), 4722: 1-22. Available from: 

https://doi.org/10.3390/app10144722 

10. Blanco, B.; Gil-Negrete, N.; Kari, L.; Alonso, A. 2021. On the correction of rail 

accelerations predicted by numerical track models based on Timoshenko beam 

theory, Vehicle System Dynamics. 

11. Kljaic, Z.; Cipek, M.; Mlinaric, T.J.; Pavkovic, D.; Zorc, D. 2019. Utilization 

of Track Condition Information from Remote Wireless Sensor Network in 

Railways-A Mountainous Rail Track Case Study, 27th Telecommunications 

Forum, TELFOR 2019, 8971066. 

12. Srivastava, J.P.; Sarkar, P.K.; Kiran, M.R.; Ranjan, V. 2019. A numerical 

https://www.researchgate.net/publication/342459334_Influence_of_the_Acoustic_Cover_of_the_Modular_Expansion_Joint_on_the_Acoustic_Climate_in_the_Bridge_Structure_Surroundings?_sg=f_p3jOEAxwS6f0XeJUq1FdIfvCrm3uXW-BmP7GpVB36BzBCsbgMSYR41NrW9qcY81tOVFYq1kcK0my5mYW4jGci6_n-RrgFzMLw-H5zB.BeS1mVCXcE9v6sxTAwGaT4JsCQhZL2YAFCWobytBqU1to_iau4iVBXiNymcWbIWI4XPmhpr2d1nl9PX37Cy5Vg
https://www.researchgate.net/publication/342459334_Influence_of_the_Acoustic_Cover_of_the_Modular_Expansion_Joint_on_the_Acoustic_Climate_in_the_Bridge_Structure_Surroundings?_sg=f_p3jOEAxwS6f0XeJUq1FdIfvCrm3uXW-BmP7GpVB36BzBCsbgMSYR41NrW9qcY81tOVFYq1kcK0my5mYW4jGci6_n-RrgFzMLw-H5zB.BeS1mVCXcE9v6sxTAwGaT4JsCQhZL2YAFCWobytBqU1to_iau4iVBXiNymcWbIWI4XPmhpr2d1nl9PX37Cy5Vg
https://www.researchgate.net/publication/342459334_Influence_of_the_Acoustic_Cover_of_the_Modular_Expansion_Joint_on_the_Acoustic_Climate_in_the_Bridge_Structure_Surroundings?_sg=f_p3jOEAxwS6f0XeJUq1FdIfvCrm3uXW-BmP7GpVB36BzBCsbgMSYR41NrW9qcY81tOVFYq1kcK0my5mYW4jGci6_n-RrgFzMLw-H5zB.BeS1mVCXcE9v6sxTAwGaT4JsCQhZL2YAFCWobytBqU1to_iau4iVBXiNymcWbIWI4XPmhpr2d1nl9PX37Cy5Vg
https://doi.org/10.3390/ma13122842
https://iopscience.iop.org/journal/1755-1315
https://iopscience.iop.org/journal/1755-1315
https://iopscience.iop.org/volume/1755-1315/390
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099125528&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099125528&origin=resultslist
https://www.scopus.com/sourceid/19700200831?origin=resultslist
https://www.scopus.com/sourceid/19700200831?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57221437170
https://www.scopus.com/authid/detail.uri?authorId=57211487742
https://www.scopus.com/authid/detail.uri?authorId=57203879263
https://www.scopus.com/authid/detail.uri?authorId=57192678411
https://www.scopus.com/authid/detail.uri?authorId=57201028810
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099140081&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099140081&origin=resultslist
https://www.scopus.com/sourceid/19700200831?origin=resultslist
https://www.scopus.com/sourceid/19700200831?origin=resultslist
https://www.scopus.com/sourceid/21100217222?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=56192898800
https://www.scopus.com/authid/detail.uri?authorId=57220153788
https://doi.org/10.3390/en13246748
https://www.researchgate.net/publication/342804152_Method_to_Increase_the_Accuracy_of_Large_Crankshaft_Geometry_Measurements_Using_Counterweights_to_Minimize_Elastic_Deformations?_sg=gGEaQgmWEFkT2xClJybWRw236sR6CQF-vzogOxvS05ltBORdOHAyFUrO8nN2nmQU3U1uu6P5oTwdHO-iUbljNEKJ8G2BoKnZVG-O3--Z.8MlrZp2BZmPjYLOgrEY-3z2Alj1vu0-9vFm1V1x7KeHk5dU8kDv2BO9_aOtY0ifoHsiwyj1OVUAsg7cenIOI2Q
https://www.researchgate.net/publication/342804152_Method_to_Increase_the_Accuracy_of_Large_Crankshaft_Geometry_Measurements_Using_Counterweights_to_Minimize_Elastic_Deformations?_sg=gGEaQgmWEFkT2xClJybWRw236sR6CQF-vzogOxvS05ltBORdOHAyFUrO8nN2nmQU3U1uu6P5oTwdHO-iUbljNEKJ8G2BoKnZVG-O3--Z.8MlrZp2BZmPjYLOgrEY-3z2Alj1vu0-9vFm1V1x7KeHk5dU8kDv2BO9_aOtY0ifoHsiwyj1OVUAsg7cenIOI2Q
https://www.researchgate.net/publication/342804152_Method_to_Increase_the_Accuracy_of_Large_Crankshaft_Geometry_Measurements_Using_Counterweights_to_Minimize_Elastic_Deformations?_sg=gGEaQgmWEFkT2xClJybWRw236sR6CQF-vzogOxvS05ltBORdOHAyFUrO8nN2nmQU3U1uu6P5oTwdHO-iUbljNEKJ8G2BoKnZVG-O3--Z.8MlrZp2BZmPjYLOgrEY-3z2Alj1vu0-9vFm1V1x7KeHk5dU8kDv2BO9_aOtY0ifoHsiwyj1OVUAsg7cenIOI2Q
https://doi.org/10.3390/app10144722
https://www.scopus.com/authid/detail.uri?authorId=55027398000
https://www.scopus.com/authid/detail.uri?authorId=36701167800
https://www.scopus.com/authid/detail.uri?authorId=8724249200
https://www.scopus.com/authid/detail.uri?authorId=55943313000
https://www.scopus.com/authid/detail.uri?authorId=6504007657
https://dblp.org/pid/82/5240.html
https://dblp.org/pid/237/8257.html
https://dblp.org/pid/236/0114.html


study on effects of friction-induced thermal load for rail under varied wheel slip 

conditions, Simulation 95(4). Available from: 

https://doi.org/10.1177/0037549718782629 

13. Mirosław, T.; Kwaśniewski, A.; Ciężkowski, P.; Maciejewski, J. 2019. The 

model of soil compaction process and concept of smart compactor, Applied 

Condition Monitoring, 15: 250-259. 

14. Erhova, N.; Bondarenko, I.; Shibko, O.; Velmagina, N. 2018. Development of 

the procedure for verifying the feasibility of designing an active suspension system 

for transport carriages, Eastern-European Journal of Enterprise Technologies 3(7-

93): 53-63. Available from: doi: 10.15587/1729-4061.2018.131534 

15. Bondarenko, I. 2016. Modeling for establishment of evaluation conditions of 

functional safety of the railway track, Eastern-European Journal of Enterprise 

Technologies 1/7(79): 4-10. 

16. Bondarenko, I. 2016. Development of algorithm for calculating dynamic 

processes of railroad track deformability work. Eastern-European Journal of 

Enterprise Technologies 6/7(84): 28-36. 

17. Wahrhaftig, A.D.M.; Magalhães, K.M.M.; Brasil, R.M.L.R.F. 2020. Updating 

the bearing capacity, stresses, and strain for retrofitting reinforced concrete towers 

of the cellular and internet system, Mechanics Based Design of Structures and 

Machines: 1-17. Available from: https://doi.org/10.1080/15397734.2020.1846559 

18. Šestaková, J.; Iåvolt, L.; Mečár, M. 2019. Degradation-Prediction Models of the 

Railway Track Quality, Civil and Environmental Engineering 15(2): 115-124. 

19. Babyak, M.; Keršys, R.; Neduzha, L. 2020. Improving the dependability 

evaluation technique of a transport vehicle. Transport Means – Proceedings of the 

International Conference, pt. II: 646-651. 

20. Vilar, M.M.S.; Sartorato, M.; Santana, H.B.; Leite, M.R. 2018. Finite 

elements numerical solution to deep beams based on layerwise displacement field, 

Journal of the Brazilian Society of Mechanical Sciences and Engineering 40:477. 

Available from: https://doi.org/10.1007/s40430-018-1391-2 

21. Lewandrowski, T.; Muzolf, P.; Idczak, W. 2017. The approximate modelling of 

a “rail vehicle-railway track- substructure” system, Bulletin of the Military 

University of Technology 66(2): 107-121. 

22. Ricci, S.; Ľupták, V.; Chovancová, M. 2017. Baseline Model to Increase 

Railway Infrastructure Capacity on a Single-Track Section: a Case Study, LOGI – 

Scientific Journal on Transport and Logistics 8(2): 69-80. 

23. Rules for calculating the railway track for strength and stability. 2004. 

Ukrzaliznytsia, №960-ЦЗ, 170 p. 

24. Regulations on carrying out planned maintenances on the railways of Ukraine. 

2014. Ukrzalizn., №470-ЦЗ, 45 p. 

https://doi.org/10.1177%2F0037549718782629
https://www.scopus.com/sourceid/21100893567?origin=resultslist
https://www.scopus.com/sourceid/21100893567?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57203010526
https://www.scopus.com/authid/detail.uri?authorId=57169923100
https://www.scopus.com/authid/detail.uri?authorId=57203000408
https://www.scopus.com/authid/detail.uri?authorId=57203000774
https://www.scopus.com/record/display.uri?eid=2-s2.0-85050190682&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85050190682&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85050190682&origin=resultslist
https://www.scopus.com/sourceid/21100450083?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57196051631&amp;eid=2-s2.0-85096135042
https://www.scopus.com/authid/detail.uri?authorId=57215212445&amp;eid=2-s2.0-85096135042
https://www.scopus.com/authid/detail.uri?authorId=6701534594&amp;eid=2-s2.0-85096135042
https://doi.org/10.1080/15397734.2020.1846559
https://www.scopus.com/authid/detail.uri?authorId=55991594400
https://www.scopus.com/authid/detail.uri?authorId=57213679167
https://www.scopus.com/authid/detail.uri?authorId=56010426500
https://www.scopus.com/record/display.uri?eid=2-s2.0-85075998730&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85075998730&origin=resultslist
https://www.scopus.com/sourceid/21100894206?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57211997781
https://www.scopus.com/authid/detail.uri?authorId=22985124300
https://www.scopus.com/authid/detail.uri?authorId=55637204200
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099777156&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099777156&origin=resultslist
https://link.springer.com/article/10.1007/s40430-018-1391-2#auth-M__M__S_-Vilar
https://link.springer.com/article/10.1007/s40430-018-1391-2#auth-M_-Sartorato
https://link.springer.com/article/10.1007/s40430-018-1391-2#auth-H__B_-Santana
https://link.springer.com/article/10.1007/s40430-018-1391-2#auth-M__R_-Leite
https://link.springer.com/journal/40430
https://sciendo.com/article/10.1515/logi-2017-0018
https://sciendo.com/article/10.1515/logi-2017-0018
https://sciendo.com/article/10.1515/logi-2017-0018
https://ideas.repec.org/s/vrs/logitl.html
https://ideas.repec.org/s/vrs/logitl.html

