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Summary. 
 
This presentation presents recent collaborative research at the University of 
Birmingham in order to promote and encourage further collaboration in research, 
development and innovation in improving safety, reliability, resilience and 
sustainability in transportation and transit systems. Practical and research 
challenges to improve resilience and sustainability of railway infrastructure 
systems have been highlighted. The collaborative research are aligned with United 
Nation’s Sustainable Development Goals, especially: 
 

• Goal 9 Build resilient infrastructure, promote inclusive and sustainable 

industrialization and foster innovation;  

• Goal 11. Make cities and human settlements inclusive, safe, resilient and 

sustainable; 

• Goal 12. Ensure sustainable consumption and production patterns; 

• Goal 13. Take urgent action to combat climate change and its impacts.   

 
The presentation discusses a wide coverage of timely issues on railway track 
technologies and innovations focusing on broad aspects of rail infrastructure in 
order to address global grand challenges and UN’s sustainable development goals 
with great social and economic importance. It enables new insights into advanced 
methods, technologies and concepts for the design, operations, construction and 
development towards sustainability of assets, infrastructures, as well as 
interdependent and interconnected rail transportation systems. The presentation 
will also provide highlights of world-class research and education at the 
University of Birmingham, U.K. 
 
 
 
 



Acknowledgement.  
This article is based on work from COST Action DENORMS CA15125 and TU1404, 
supported by COST (European Cooperation in Science and Technology). The 
author wishes to gratefully acknowledge the Japan Society for Promotion of 
Science (JSPS) for his JSPS Invitation Research Fellowship (Longterm), Grant No 
L15701, at Track Dynamics Laboratory, Railway Technical Research Institute and 
at Concrete Laboratory, the University of Tokyo, Tokyo, Japan. The JSPS financially 
supports this work as part of the research project, entitled “Smart and reliable 
railway infrastructure”. The author would like to sincerely thank European 
Commission for H2020-MSCARISE Project No. 691135 “RISEN: Rail Infrastructure 
Systems Engineering Network,” which enables a global research network that 
tackles the grand challenge in railway infrastructure resilience and advanced 
sensing under extreme conditions (www.risen2rail.eu).  
 
References and Suggested Readings:  

• Remennikov, A. M., and S. Kaewunruen. 2008. “A Review of Loading Conditions 

for Railway Track Structures due to Train and Track Vertical Interaction.” 

Structural Control and Health Monitoring 15 (2): 207–234.  

• Remennikov, A., and S. Kaewunruen. 2005. “Determination of Dynamic 

Properties of Rail Pads Using Instrumented Hammer Impact Technique.” 

Acoustics Australia 33 (2): 63–67.  

• Kaewunruen S., Remennikov, A.M. 2016. “Current state of practice in railway 

track vibration isolation: an Australian overview”, Australian Journal of Civil 

Engineering, 14:1, 63-71, DOI: 10.1080/14488353.2015.1116364  

• Kaewunruen, S.; Martin, V. Life Cycle Assessment of Railway Ground-Borne 

Noise and Vibration Mitigation Methods Using Geosynthetics, Metamaterials and 

Ground Improvement. Sustainability 2018, 10, 3753. Doi: 10.3390/su10103753  

• Kaewunruen, S.; You, R.; Ishida, M. Composites for Timber-Replacement Bearers 

in Railway Switches and Crossings. Infrastructures 2017, 2, 13.  

• Kaewunruen, S. Impact damage mechanism and mitigation by ballast bonding at 

railway bridge ends. Int. J. Railw. Technol. 2014, 3, 1–22.  

• T Li, S Kaewunruen, Q Su, K Goto, 2019, “Effects of static and dynamic material 

properties on vibration responses of slab tracks in high speed railways”, 
Proceedings of the Institute of Acoustics, Milton Keynes, UK.  

• M Hamarat, M Papaelias, S Kaewunruen, M Silvast, 2019, “Dynamic analysis of a 

railway turnout system under moving train loads”, Proceedings of the Institute 

of Acoustics, Milton Keynes, UK.  

• S Kaewunruen, 2019, “Metamaterials: towards railway applications”, DENORMS 

Industrial Workshop on new acoustic treatments, acoustic metamaterials and 

sonic crystals, Athens, Greece.  

• Kaewunruen, S.; Sussman, JM; Einstein, HH; 2015, “Strategic framework to 

achieve carbon-efficient construction and maintenance of railway infrastructure 

systems”, Frontiers in Environmental Science, 2015, 3, 6.  

• Tuler, M. V.; Kaewunruen, S. Life cycle analysis of mitigation methodologies for 

railway rolling noise and groundbourne vibration. Journal of Environmental 

Management 2017, Volume 191, page 75-82. 

• Tavares de Freitas, R.; Kaewunruen, S. Life Cycle Cost Evaluation of Noise and 

Vibration Control Methods at Urban Railway Turnouts. Environments 2016, 

3(4), 34.  



• Kaewunruen, S.; Joseph, M.; Sussman, A.M. Grand challenges in transportation 

and transit systems. Front. Built Environ. 2016, 2, 4.  

• S Setsobhonkul, S Kaewunruen, JM Sussman, 2017, “Lifecycle assessments of 

railway bridge transitions exposed to extreme climate events”, Frontiers in Built 

Environment 3, 35. 

• Kaewunruen S and Xu N (2018) Digital Twin for Sustainability Evaluation of 

Railway Station Buildings. Front. Built Environ. 4:77. doi: 

10.3389/fbuil.2018.00077 

• Remennikov, A.M., Murray, M.H., Kaewunruen, S. (2008) Dynamic design 

guidelines for prestressed concrete sleepers. 

• Freimanis, A.; Kaewunruen, S. Peridynamic Analysis of Rail Squats. Appl. Sci. 

2018, 8, 2299. 

 

 
 


