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Railway bridges

Technology Readiness Level (TRL)

Note: Technology 
readiness levels (TRLs) 
are a method for 
estimating the maturity
of technologies during 
the acquisition phase of a 
program. TRLs enable 
consistent and uniform 
discussions of technical 
maturity across different 
types of technology (ISO 
16290:2013)
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High-impact publications

•Highly-cited journal articles

•Prestige conferences

•Research-led education

Intellectual Properties

•Patents

•Copyrights

•Technical trainings

Products / Services

•Prototypes / Products

•Engineering Standards / Guidelines 
/ Handbooks / Codes / Policy

•Consulting services / AdvicesO
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Railway as a ‘System of Systems’
Railway research needs to be collaborative, transferable, and 
systemics.

Operational Systems
▪ Light rail
▪ Metro
▪ Suburban
▪ Highspeed
▪ Freights

Track Systems
▪ Ballasted tracks
▪ Ballastless tracks
▪ Guideway

Train Systems
▪ Locomotive + Wagons
▪ EMU- Electric Multiple 

Unit trains
▪ DMU – Diesel Multiple 

Unit trains

Signalling Systems
▪ Block signals
▪ ATO
▪ ETCS
▪ Virtual CouplingBridge Systems

Electrification Systems

o Passenger comfort
o Noise and vibration
o Pollutions & CO2e
o Urban dynamics



Railway Research through Life
Railway research can be at any stage of life cycle. Understanding 
fundamental limit states can take time.
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Life cycle of each 
component can be 
different and 
understanding its life 
takes time.

Key considerations:
Cost, CO2e, 
Operational Safety, 
Punctuality, Resilience 
to disruption 



Building Railway Research Capabilities

Railway research can often be either interdisciplinary or 
transdisciplinary.

Key considerations:
Collaboration for shared facilities, open data, funding scheme for networking, joint projects.



Railway Research – Integrated –
Interdisciplinary or Transdisciplinary
Technology readiness levels (TRLs) are a method for estimating the maturity of 
maturity across different types of technology (ISO 16290:2013)

Japan Railway Technical Research Institute - JR



KRRI: Korea Railroad Research Institute



Railway Research –
Comprehensive Review

CARS: China Academy of Railway Sciences

- Rail Transportation & Logistics
- Railway Civil Engineering
- Railway Mechanical Engineering
- Railway Signalling and Operations
- Railway Electrification
- Environmental Group
- Passenger Experiences
- Economics
- Risks and safety
- Standards & Trainings
- Climate and Metrology
- Certification and Test Centres









• Geotechnical engineering 
• Track systems 
• Metallurgy, tribology and rail/wheel interface 
• Noise and vibration 
• Structural engineering and materials 
• Asset management 
• Risk and reliability 
• Resilience engineering 
• Human factors 
• Economic and railway system modelling 
• Hardware-in-the-loop 
• Fluid dynamics 
• High voltage





RISEN: collaborate for better

• The joint research network into environmental-friendly, 
resilient, and smart rail infrastructure, which will enhance 
future rail capacity and adaptability to climate change, 
extreme events due to either natural or human-made 
hazards. 

• The integrated research joint venture to reinforce both 
bottom-up (advanced sensor grids) and top-down (high-
level prediction) rail systems management, maintenance 
and operation to provide safe and seamless railways. 

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 691135.

Period: 2016-2021



European Partners

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 691135.



International Partners

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 691135.



Impacts

• More than 100 peer-reviewed journal papers  and 96 peer-reviewed 
conference papers have already been published in permanent open access 
platforms. The output has already exceeded the targets proposed for over the 
duration of the project (WP6). All papers are archived on permanent open-
access institutional servers in compliance with Art 29.2 of GA.

105+
Journals Conferences

90+

http://www.risen2rail.eu
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2020 Target: 25 journal papers  and 16 seminars/conferences

33%

28%

39%

Rail disruptions (JREast, 2010)

Natural Hazards

Internal Factors (vehicles,
tracks)

External factors (Level
crossings, terrorisks)



Ideas to Impact

Our research is a part of

• Action TU1404 TOWARDS THE NEXT GENERATION OF STANDARDS 
FOR SERVICE LIFE OF CEMENT-BASED MATERIALS AND STRUCTURES

• Action CA15125  Designs for Noise Reducing Materials and Structures 
(DENORMS)

• Action CA15202  Self-healing As preventative Repair of Concrete 
Structures (SACOS)
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Ideas to Impact

Our research contributes to

• British Standard Committee (BSI) and Rail Safety and Standard 
Board Committee (RSSB) for Railway Sleepers and Bearers

• ISO Standard Working Group (269/1) for Plastic and Composite 
Sleepers

• ISO Standard Working Group (269/4) for Recycling of Rolling Stocks
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Conclusions

Summary

• This presentation will highlight collaborative 
research for improving safety, resilience, efficacy, 
sustainability and carbon footprint in railway 
systems.

• The collaborative research are aligned with 
United Nation’s Sustainable Development Goals.

• Collaboration is the key to improve scientific, 
industrial and societal impacts.
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Thank you very much 
for your kind attention
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