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greatly from the steer and review of an independent body.
The programme is predominately funded by the Department for Transport. We also owe a big thanks to
people across industry who provide significant in-kind support to research, and work with us to put the
findings into practice.
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Quarterly Update
Welcome to the November 2021 Research and Innovation Quarterly Update
It’s now a year since the launch of the new Rail
Technical Strategy. We always said that it would be
a live strategy, in terms of both monitoring progress
against it and keeping it up to date with the changing
world. Head to railtechnicalstrategy.co.uk to see the
updated routemaps and new case studies that reflect
progress against the five functional priorities.
The RTS continues to provide essential focus and
to align research and innovation efforts across the
industry. RSSB plays an important role in developing
insights and solutions needed to underpin and enable
the vision described in the RTS.
• Under the research partnership with the Institute of
Transport Study at Leeds University, a new appraisal
framework to assess accessibility improvements
was developed. This is an essential enabler to the
development and selection of options to make the
railway easy to use for all.
• As highlighted by the research on air quality
featured in this issue, RSSB is rapidly establishing
a baseline of air quality across the GB rail network.
This will include depots and, as part of a DfT-funded
monitoring network, 100 stations. In response to
this emerging baseline, RSSB is developing air
quality targets to establish what ‘success’ looks
like for the industry and to drive low emissions
improvements where required.
• Progress continues on the three demonstrators that
aim to make Very Short-Term Planning—the need
to change one or more train services at very short
notice—less manual, more robust, and easier. The
work is a stepping stone towards the optimised
train operations function priority.

• Research is in progress both to develop guidance
on sander maintenance and to identify the
most effective methods of anti-icing and deicing pantographs and contact wires. These will
contribute to a railway that is reliable and easy to
maintain.
• With the aim of enabling a data driven railway,
we are assessing the feasibility of using
Artificial Intelligence for analysis of safety critical
communications. We are also about to start work
to enhance industry’s ability to use and combine
datasets that use different location referencing
systems.
The five RTS priorities also underpin the next World
Congress on Rail Research. This will take place in
Birmingham between 6 and 10 June 2022, co-hosted
by RSSB and the University of Birmingham. We were
delighted by the response to the call for abstracts:
over 600 were submitted, with a good spread across
the five priorities. After a review from a large panel
of international experts, 330 have been selected to
feature at the Congress. There will also be plenary
sessions with senior industry leaders, masterclasses,
professional development sessions, and technical
visits. Book your ticket now at wcrr.co.uk.

Easy to use for all
Lower emissions
Optimised train operations
Reliable and easy to maintain

Luisa Moisio
R&D Programme Director
Luisa.Moisio@rssb.co.uk

Data driven
Enhanced health and safety
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INNOVATION
IN ACTION
Reducing disruption caused by failed
track circuit assisters
Guidance can help operators assess the risk of
keeping trains in service

T

rack circuit assisters (TCA) were introduced on
low-axle-weight diesel multiple units (DMU) in the
1980s. This was to improve the reliability of track
circuits to detect the trains. The design of DMUs
caused rust on the rail head to be ‘rolled’ by trains.
This formed an electrically insulating layer. As a result,
certain track circuits failed to detect these trains
reliably.
Two TCA electronic units are fitted on each DMU. The
TCA induces a relatively high voltage at the wheel/
rail interface, which can pass through the insulating
layer on the railhead. This allows the track circuit
current to increase, to the level at which the train will
be detected by the signalling system. If there is no
insulating layer, the TCA’s energy merely increases the
current.
It has become conventional practice for all new trains
classed as DMUs (and diesel-electric multiple units
(DEMU)) to be fitted with TCAs regardless of the level
of need. The rules regarding continuing operation if a
TCA fails in service are strict and can cause significant
operational delays if trains need to be taken out of
service.
RSSB project T579 developed a tool to help train
operating companies to assess the risk, through
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their safety management and contingency planning
arrangements, from allowing a train to continue
in service following a single TCA failure. The tool
offered significant benefits to train operators and their
customers by keeping trains running when TCAs are
not required, or when their failure poses no significant
risk.
Another research project, T1005, produced TCA
guidance for operators of on-track machines.
In June 2018, the T579 findings and tool were
referenced in rail industry standard RIS-2777-RST
Functionality and Management of Track Circuit
Assisters. Since then we have seen a fresh rise
in interest in the tool and guidance. Requests
have come from passenger train manufacturers,
vehicle owners, consultants, and on-track machine
manufacturers. These indicate that the outputs remain
very relevant ,with broad application to the fleets that
are being modified and introduced around the country.

Find out more
All TCA guidance is available on request from
RSSB. Go to customer-portal.rssb.co.uk and choose
‘research and development’ in the ‘case category’
dropdown menu.
For support in using the tools, contact Michael Woods,
Principal Operations Specialist:
Michael.Woods@rssb.co.uk

In Action

Derailment containment—to fit or not?
Evidence-based decisions on where to fit devices
that mitigate the impact of a derailment

rain derailments are rare, but the consequences
can be devastating, as in the Carmont derailment
of 2020. When the leading wheelset of a leading
vehicle derails, the train’s direction of travel becomes
unconstrained. In some cases, trains travel significant
distances from the track.
Devices can be fitted to the track to limit deviation,
therefore limiting the consequences of a derailment.
Historically, these devices have been fitted on higher
structures to mitigate the consequences of a train
falling from the railway corridor. However, today’s
infrastructure engineers have limited tools to help
them make robust decisions about fitting the devices.

The challenge of determining where to fit derailment
containment devices is being tackled proactively
by the current Transpennine Route Upgrade (TRU)
programme. TRU is currently looking at how to
integrate the prototype tool from this research with
its in-house risk assessment methodologies, to
strengthen decisions on derailment containment.

Ready to use

T

This research developed a methodology and
prototype tool to help assess the likelihood of
derailment. By applying physical and operational
factors to precursor events, users can make a relative
assessment of the risk profile for different locations.

Get involved

In Progress

Find out more about the project at rssb.co.uk/
research-catalogue (search for T1143).
Please contact Neil Gofton, Principal Track Engineer,
if you are interested in piloting the prototype decision
tool:
Neil.Gofton@rssb.co.uk

Get Involved
5

‘I have asked the industry to immediately conduct further
research and explore all engineering modifications and
options to rapidly improve air quality on trains and in stations.

‘

‘

The safety of staff and passengers is our absolute priority.
While these findings are within limits, I do not believe people
should have to accept anything less than the highest levels of
air quality.

‘I have also launched a comprehensive review of the current
standards and guidance related to air quality on the rail
network. If required, we will not hesitate to strengthen
legislation to ensure the highest standards of air quality are
met and maintained.
Chris Heaton-Harris MP,
Rail Minister
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Pollutant levels in diesel train carriages can be high,
although they are within legal limits

In response, the Department for Transport has
commissioned further research from RSSB, to better
understand the scale of the air quality issue on board
trains, and identify potential causes and solutions
(T1234 Air Quality on Trains – HVAC and Exhaust
Interactions Study). RSSB will also measure air quality
levels inside a further eight train classes.

A

n RSSB study measured the major health-related
pollutants in six different train types on five
separate journeys, 30 journeys in all. These trains
represented a range of rolling stock, both diesel and
bimodal, old and new.
The findings showed that air quality on board trains
varied along the different routes. The levels of
pollutants and the exposure of the passengers
depended on the train type, the location of the
exhaust, and the track gradient. High levels of all
pollutants were found during time spent in stations
and tunnels.

The Rail Minister has launched a review of the current
standards and guidance that apply to air quality on
the rail network to see whether stronger legislation is
needed (T1233 - Air Quality Targets).

Find out more
Download the research report at rssb.co.uk/researchcatalogue (search for T1188).
Read the government’s press release about air quality
on trains at bit.ly/3FzO0yp.
To discuss the research, contact James Wright, Lead
Air Quality Specialist:
James.Wright@rssb.co.uk

In Progress

• The highest levels of particles were found on the
journey between London Euston and Birmingham
New Street on the Class 221 trains. These levels
were significantly higher than typical levels routinely
measured at busy urban roadside locations.
• The highest levels of nitrogen dioxide were found
between Paddington and Bristol Temple Meads,
on board a Class 800 bi-mode train when in diesel
mode. These levels were also significantly higher
than typical levels routinely measured at busy urban
roadside locations.
• There was a large difference in measured nitrogen
dioxide when comparing diesel mode to electric
mode on both the Class 800 and Class 755 train.
• Newer train types do not necessarily have better
on-board air quality compared to older trains.

Ready to use

Air quality on diesel trains was found to be close to
that found when travelling by bus, bicycle, or car, but
electric and bi-mode trains were cleaner.

In Action

RSSB research into on-board air quality
triggers government action

Get Involved
7

RESEARCH &
INNOVATION
READY TO USE
Handling safety information from the
public
New guidance to help operators use safety-related
contacts to prevent accidents

C

omplaints and other contacts from passengers
and the public can contain valuable information
that has potential to prevent an accident. However,
information may lack precision and be hard to
interpret, and people use many different channels to
contact railway operators. There is also a balance
to be struck between the costs of processing and
investigating contacts from the public, and the
potential safety and other benefits.
Safety-related contacts from members of the public
were specifically mentioned in the Rail Accident
Investigation Board investigation into the fatal tram
derailment at Sandilands Junction in 2016. The
Sandilands report identified that ‘potential safety
learning from customer complaints was not fully
exploited’.

STAGE 1:
MEMBER OF THE PUBLIC
OBSERVES SOMETHING
OF CONCERN

STAGE 6:
LESSONS LEARNED
AND FEEDBACK

STAGE 2:
CONCERN IS REPORTED
TO RAIL OPERATOR OR
ANOTHER RAIL BODY

STAGE 5:
ACTION TAKEN
(AS APPROPRIATE)

SAFETY
INCIDENT
ALL STAGES — PROVIDING A SUPPORTIVE CULTURE
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This research project identified current practice,
within the GB mainline railway and other safety-critical
industries, in managing safety-related contacts. It
included an assessment of the effectiveness of
current practice and potential areas for improvement.
The research involved in-depth interviews with
representatives from companies within and outside of
rail, and a rail industry stakeholder workshop.
From the research, RSSB produced guidance to help
railway companies review processes and practices for
managing contacts from members of the public that
might relate to safety. It is structured around a sixstage process and the culture that underpins it.
Results also fed into the Office of Rail and Road review
of the guidance it provides for complaint-handling
within the rail industry.

Find out more
Find the safety-related contacts guidance at rssb.
co.uk/safety-related-customer-contacts. Contact
Marcus Dacre, Professional Head, Risk and Safety
Intelligence, with questions on implementing the
guidance:
Marcus.Dacre@rssb.co.uk
Read the research reports at rssb.co.uk/researchcatalogue (search for OTH-SRC). To discuss the
research, contact Liz Davies, Professional Lead Data
and Modelling, R&D:
Liz.Davies@rssb.co.uk

STAGE 3:
INFORMATION IS
RECORDED AND TRIAGED

STAGE 4:
INFORMATION IS ROUTED
TO RESPONSIBLE PARTIES

SYSTEM SAFETY
AND HEALTH

Guidance on Managing SafetyRelated Contacts from
Members of the Public

A Better,
Safer
Railway

Research has quantified the difference in
performance between standard and newer steels

I

n recent years, new rail steels have been trialled
by Network Rail and London Underground. The
performance of the new steels has been observed to
differ from traditional rail material.

RSSB and the University of Huddersfield used
simulation and on-site measurements to test rail
damage predictions. Six test sites on Network Rail
and London Underground that use the new steels
were monitored over a period of 18 months. Rail
crack initiation and growth were measured. The data
were compared with predictions produced using the
WLRM. We found that the ‘classic’ RCF derived from
WLRM under-predicted the severity of damage.

are incorporated into a number of industry tools, such
as Vehicle Track Interaction Strategic Model (VTISM)
and Track-Ex. They are also a key element of the
Network Rail Vehicle Track Access Charge calculation
(also known as the Variable Usage Charge).
The research data will allow us to make adjustments to
the damage function in the WLRM to predict the wear
of high-performance steel (HP335) more accurately.
These modifications will help to improve predictions
for Crossrail, metros, and mainline networks. The
work will also support the development of future
guidelines for selecting rail steel grades.

Ready to use

This project studied the impact of wheel-rail forces on
the new steels, with the aim of updating the Whole
Life Rail Model (WLRM). The WLRM, developed by
RSSB, is commonly used to predict rolling contact
fatigue (RCF). Accurate prediction of RCF helps track
engineers reduce costs, and improve safety.

In Action

Fatigue prediction tool for
high-performance steels

Find out more
Find out more about the research at rssb.co.uk/
research-catalogue (search for COF-UOH-50).
To discuss the findings, contact Paul Gray,
Professional Lead, Engineering:
Paul.Gray@rssb.co.uk

The differences are important, as the RCF predictions

In Progress

Circle plots for predicted rolling contact fatigue at a test site,
and comparison with site observations.

Get Involved
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A new, short self-assessment combines objective
and subjective factors

F

atigue continues to be identified as a causal or
contributory factor in many incidents. Safety-critical
staff need to consider fatigue when booking on as fit
for duty, but it can be difficult for them to predict their
level of alertness throughout their shift. Improving
this could reduce costs associated with accidents and
injuries, sickness, absenteeism, and turnover.
RSSB conducted real-world trials of two existing
decision aids, to assess their usefulness in helping
rail staff to make more informed decisions about their
current and future fatigue levels when booking on for
duty.
We carried out six-week long trials of the two decision
aids with 30 safety-critical rail staff. The tools we
assessed were:
• The Zulu watch, which tracks sleep and
wakefulness, paired with the SleepTank algorithm.
• The Prior Sleep Wake Model (PSWM), a questionbased decision aid which asks about the amount of
sleep the person has had prior to a shift and how
long they will have been awake by the end of the
shift.
The trials indicated that both decision aids may give
people false reassurance about their fatigue risk. This
is because they consider only objective factors (like
how much sleep they have had), and ignore subjective
factors (like how they are feeling). The outputs could
lead individuals to overestimate their fitness for duty,
so we concluded that these products are not ready for
adoption in the GB rail context.
We used the evidence from the trials and previous
studies to develop a new tool: a mini fatigue selfassessment. This should help staff consider both
objective and subjective factors when determining
whether they are fit for duty. We also created a midshift version, with just one question, to help staff check
part-way through a shift whether they are still fit for
duty.

Find out more
You can find the mini fatigue self-assessment in the
recommendations of the technical report for the
project. Download the report from rssb.co.uk/researchcatalogue (search for T1130).
To discuss the research and the new mini fatigue tool,
contact Anisha Tailor, Senior Human Factors Specialist:
Anisha.Tailor@rssb.co.uk

‘

This project has highlighted and
addressed one of the key challenges
in developing suitable decision aids for
considering fatigue when booking on as
fit for duty. This is the need to strike an
appropriate balance between a tool that
is scientifically ‘perfect’ but too complex
for everyday use, and a tool that is easy
to use but so simple that its outputs are
misleading.
The updated approach this project
has produced gets that balance right,
combining what we know from sleep
science with supplementary questions
on individuals’ subjective experience.
This short self-assessment tool will help
give rail staff the confidence to ‘raise
their hand’ if they are in doubt about their
ability to stay alert, whether that is before
the shift starts or as the shift progresses.
Jeremy Mawhood,
HM Specialist Inspector (Human Factors),
Office of Rail and Road
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‘

Helping staff to assess their fitness for
duty

A new solution to make last-minute changes to
freight paths smoother and more efficient

A

n estimated 20 per cent of freight movements
on the network are planned at short notice,
with operators making requests to Network Rail to
run trains on specific routes at specific times. Also,
a sizeable proportion of freight train schedules in
the Working Timetable currently go unused or are
cancelled.

3Squared’s Path Planner supports the Very Short
Term Planning (VSTP) needs of freight operators
by analysing schedule utilisation to identify likely
unused paths on the network, and improving the
way that requests are handled. This reduces the
overhead associated with creating a timed schedule
and provides greater confidence that the request

Path Planner is one of three projects awarded funding
through RSSB’s Dynamic Train Planning innovation
competition. It has been successfully piloted with
Rail Operations Group, Freightliner and Network Rail.
3Squared also engaged the wider freight operator
community on the solution, including the addition of
new functionalities.

Find out more
To discuss the solution and its capabilities contact
James Fox, 3Squared’s Commercial Director:

Ready to use

The process for managing last-minute changes to
paths used by freight trains is currently manual, with
controllers making complex decisions under significant
time pressures.

will be approved, since evidence of path availability
is submitted alongside the operator’s request to
Network Rail.

In Action

Responsive and agile freight pathing

James.Fox@3squared.com
For information about the Dynamic Train Planning
competition, contact Melissa Frewin, Senior
Partnerships and Grants Manager:
Melissa.Frewin@rssb.co.uk

In Progress
Get Involved
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INNOVATION
IN PROGRESS
Reducing problems caused by ice
formation
Assessing the impact of ice on overhead line
equipment and pantographs, and testing mitigations

I

ce formation on overhead line equipment (OLE) and
pantographs can result in current collection issues for
trains, and increase the rate of wear for pantographs.
Building on previous studies, this research aims to
provide a better understanding of how ice formation
affects the contact wire and pantographs, taking into
account a range of external factors. This improved
knowledge of the impact of ice formation will be used
to carry out a targeted assessment of anti-icing and
de-icing mitigations, ultimately enabling industry to
identify the most efficient solutions.
The project will:
• Establish the factors that influence the fundamental
physics and impact of ice formation on OLE and
pantographs.
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• Establish the effects of ice formation on railway
operations.
• Evaluate the effectiveness of current anti-icing
and de-icing mitigations for OLE and pantographs
within controlled conditions, with the most effective
mitigations to be then tested on an operational line.
The findings from this piece of work are expected
in mid-2022. They will play a significant role in
managing operational performance and pantograph
maintenance during winter conditions, on the current
and future electrified network.

Get involved
Find out more at rssb.co.uk/research-catalogue
(search for T1219).
If you are interested in joining the steering group, or to
discuss the project, contact Paul Gray,
Professional Lead, Engineering:
Paul.Gray@rssb.co.uk

Helping depot crews keep sanders in top condition,
to maximise the adhesion benefits
On-train sanders are a vital mitigation for braking in
low adhesion. Recent work by RSSB has proven the
benefits of fitting enhanced sanders, known as Double
Variable Rate Sanders; but to deliver the benefits,
sanders need to be well maintained.
This project will develop practical guidance on vehicle
integration, sand replenishment, and servicing to
improve sander reliability.

1. Maintenance of multiple unit sanders, drawing on
current good practice, investigation of failures, and
experience from the GB rail industry.
2. Principles of vehicle integration for multiple
unit sanders, to be used when planning sander
replacements and upgrades.
The project started in Autumn 2021, with findings due
to be available in early 2022 for use in Autumn 2022.

Get involved
If you are interested in joining the steering group, or to
discuss the project, contact Paul Gray,
Professional Lead, Engineering:
Paul.Gray@rssb.co.uk

Double Variable Rate Sander system fitted to a
West Midlands Trains Class 323

The first projects of the freight-driven research
pipeline are now underway
Throughout 2021, we’ve been working closely with the
rail freight industry, finding out about the challenges
it faces and developing research projects to address
them.
Thanks to strong support from across the freight
industry and industry groups, the first four research
projects of the new freight research pipeline are in
progress.
• Assessment to inform UK introduction of
Digital Automatic Coupling for freight (T1264)
is gathering evidence to inform GB decisions, as
the EU prepares to introduce new digital automatic
couplers.
• Efficient and low emission regulation of freight
services (T1263) is exploring options for more
freight-friendly pathing, and assessing their impact.
• Understanding the impact of heavy axle weight
on infrastructure (T1265) is assessing whether, and
how, we could model and quantify the effects of
heavy axle weight.
• Low carbon freight traction options and their
network implications (T1229) is developing a
model to determine traction power requirements for
freight journeys, across a representative range of
freight corridors.
Three more projects are expected to go out to tender
during this calendar year. These are listed in the
pipeline on the back cover.

In Progress

Find out more at rssb.co.uk/research-catalogue
(search for T1210).

Moving forward on freight-focused
research

Ready to use

The resulting good practice guidance for depots will
cover:

In Action

Best practice in sander maintenance

Get involved
To discuss any of the projects, or to submit new freight
research proposals, contact Aaron Barrett, Senior
Research Analyst:

Get Involved

Aaron.Barrett@rssb.co.uk
We are planning an event in January to update the
industry on current freight research, within RSSB
and beyond. If you are interested in attending or
showcasing your research, contact Rob Staunton,
Research and Innovation Account Manager:
Robert.Staunton@rssb.co.uk
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INNOVATION
GET INVOLVED
World Congress on Railway Research
Are you ready to join senior leaders and the
brightest minds for the world’s biggest congress on
railway research?

6

0 sessions, 330 papers, 19 countries… Countless
opportunities for you to discover new insights and
solutions that will help us to reshape our railways post
pandemic.
We invite you to join us from 6–10 June 2022, at the
International Conference Centre in Birmingham, for
five exciting days of discussion, technical visits, and
networking with the global rail research community.
The theme of this 13th Congress is ‘Reshaping our
railway post pandemic: research with an impact’. In
addition to the technical, masterclass, and educational
sessions, delegates will be able to explore research
capabilities and current activities by browsing our
showcase exhibition. Stalls will be laid out in two
pavillions, for UK and International exhibitors.
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We are delighted to announce that:
• Shift2Rail will take centre stage in the international
pavilion, showcasing rail projects, research activities
and future plans.
• Network Rail will lead the way, welcoming
delegates ready to find out about, and get invloved
with, its R&D challenges and activities.

Get involved
We need you! As the UK hosts, we are keen to show
just how much the UK has to offer in terms of research
capability, knowledge, and expertise. Register for your
ticket now, and explore our sponsorship packages:
www.wcrr2022.co.uk
Keep in touch with the latest on WCRR 2022:
@WCRR: https://twitter.com/WCRR2022
LinkedIn: https://www.linkedin.com/company/worldcongress-on-railway-research-wcrr-2022/

In Action

The Rail Technical Strategy: one year on
New case studies and progress updates mark the
first year of the strategy in action

T

Ready to use

he Rail Technical Strategy sets a clear direction
for the development and uptake of existing and
new solutions that are essential for industry to deliver
against the challenges it faces. Thanks to ongoing
contributions from across the industry, the strategy
becomes richer over time, capturing progress, and
evolving to support industry’s long-term needs.
Following the first bi-annual review of the RTS, we are
publishing new content related to the strategy and its
five functional priorities. This includes updates against
the goals and stepping-stones in the RTS routemaps,
and a series of new case studies which help the
railway to celebrate and publicise its achievements
and learn lessons in introducing new solutions.

Get involved
To see the latest on the RTS, visit railtechnicalstrategy.
co.uk.

In Progress

Get in touch to share your successes and contribute
to the discussion:
RTS@rssb.co.uk

Get Involved
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R&D research pipeline
Autumn 2021—Spring 2022
The value of the research delivered by RSSB is strongly influenced by both:
• rail industry stakeholders supporting RSSB in defining research requirements
• our industry partners’ skilled research teams bringing specialist knowledge, creative approaches, and best
practice from previous research.
To register your interest in any project listed below, contact us through the customer self-service portal:
customer-portal.rssb.co.uk

Project reference
(PROGRAMME)

Project description

T1222 (ADHERE)

Understanding how Railhead Contamination and Cleaning Affects Track Circuit Performance

T1226

Current Assessment and Future Requirements for Noise Levels in Passenger Carriages

T1253

Feasibility of a Rail Location Gazetteer

T1256 (FREIGHT)

Guidance on Limits for Freight Train Trailing Length as Governed by Coupler Strength

T1261

Exploration of the use of AI in Understanding Safety Critical Communications

T1263 (PERFORM)

Defining Safe and Efficient Driver Controlled Door Operation Methods

T1266 (FREIGHT)

Exploring the Costs of Using Default ETCS Braking Values for Freight

T1267 (FREIGHT)

Comparison of Options for Dynamic Frequency Monitoring of Axle Bearings

T1268 (DECARB)

Developing Performance Design Requirements for Low Carbon Freight Locomotives

T1270 (DECARB)

Assessing the Opportunities for Carbon Reduction through System Optimisation

T1271 (DECARB)

Requirements for Rail Lifecycle Carbon Reporting and Performance Management Systems

T1272 (DECARB)

Discontinuous Electrification Alternatives for Rail

TBC

Optimising Drivers’ use of Audible Warnings in all Potential Warning Scenarios

TBC (PERFORM)

Codifying Performance Impacts from Driving Policies

Suggest research

We invite stakeholders from across the industry to tell us about the challenges they face and the new
knowledge and solutions they need. If these would benefit from cross-industry collaboration and systemwide thinking, it is likely that the R&D programme can be of assistance.
Contact us through the customer self-service portal, and we will be in touch: customer-portal.rssb.co.uk
Find out more: rssb.co.uk/research-and-technology

Join us for a showcase or webinar: rssb.co.uk/events

Read our research findings: sparkrail.org

Connect on social media: #RSSBresearch

Email: enquirydesk@rssb.co.uk
Tel: +44 (0) 20 3142 5300
Twitter: @RSSB_rail
Web: www.rssb.co.uk
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