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RSSB, via the Rail Research UK Association (RRUKA), is to invest up to £500,000 in 
academic-led feasibility studies to address two separate challenges related to the Platform 
Train Interface (PTI).

Proposals funded through this call should develop novel ideas and innovative solutions that 
can help the rail industry reduce dwell time, cater for increasing capacity and reduce safety 
risk at the PTI.  Once completed, the successful feasibility studies may be considered for 
further funding for trials and demonstrations. 

Submissions are welcome from all interested academic researchers, including non-rail 
experts with experience in other fields, which could be transferred or applied to the 
rail industry. 

The competition will be launched with a networking and information day on Thursday 26th 
May at the RSSB offices, London (and via webinar).The deadline to submit proposals is at 
17:00 on 15th July 2016.  

This document contains some background information about the challenge and serves as 
guidance for the submission of proposals. 

The Rail Research UK Association (RRUKA) is a partnership between the British rail industry and UK universities. 
Established in 2010, RRUKA builds on a recent resurgence in university-based railway research, and seeks to enhance 
already strong collaborative relationships between academia and the railway industry. RRUKA activities are co-funded by 
RSSB and Network Rail.

www.rruka.org.uk                                                                                                                                                           @RRUK_A #rrukaPTI
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1. Problem statement
Demand for rail is growing. UK passenger journeys have 
doubled over the last 20 years1 and forecasts suggest that 
this trend of high growth will continue. 

The Rail Technical Strategy2 (RTS) indicates that – with 
certain conditions met – the existing GB rail network will 
support a further doubling of capacity over the next 30 
years. One of these conditions is “shorter and more tightly 
controlled [station] dwell and turnaround times”.

Dwell times have a significant effect on network capacity; 
with increased passenger numbers linked to longer dwell 
times and in turn, to a reduction in the Performance 
and Punctuality Measure (PPM)3 . Analysis of dwell time 
variation indicates that even small ‘sub-threshold’ delays 
(i.e. tens of seconds) can adversely impact the overall 
performance of the network.

While the relationship between increasing ridership 
and lengthening dwell times is evident, the effect of 
increased passenger numbers on user safety is less 
clear. Management of the PTI is inherently linked to 
passenger safety, with incidents at the PTI accounting 
for approximately half of all passenger fatality risk and 
one-fifth of the passenger fatalities and weighted injuries 
(FWI)4 on the mainline network.

With an ageing population comes an increase in the 
numbers of Passengers classified as Persons with Reduced 
Mobility (PRMs). It is predicted that in 2050 approximately 
32% of the population will be above 60 years old5 . This 
has implications on both safety risk and boarding and 

alighting times. The rail industry has a further challenge to 
improve accessibility across the network without sacrificing 
scheduling and safety standards.

There is a challenge ahead to accommodate increased 
demand, better safety standards and greater mobility, 
whilst seeking to improve performance. In the shorter-
term, the solution is likely to be better utilisation of existing 
infrastructure, encouraging safer and faster passenger 
behaviour. It is unlikely that these remedies alone will be 
able to support longer-term growth projections. As such, 
it is necessary for industry to consider the design of future 
systems for boarding and alighting. 

This call attempts to address these two requirements in 
two distinct challenge areas: 

Challenge A: Influencing and improving passenger 
behaviour at the PTI

Challenge B: Future PTI design for faster and safer 
boarding and alighting  

1.6 billion
passengers 

per year

3 billion
PTI interactions

each year

17% increase 
in delays due to 

passenger volume 
in the last 2 years

48% of
passenger fatality

risk occuring at 
the PTI

1ORR data portal, table 12.5 passenger journeys by year
2Rail Technical Strategy, RSSB 2012
3The Impact of Passenger Growth on Train Performance, Network Rail
4Platform Train Interface Strategy, RSSB 2015
5Future of Rail 2050, Arup 2014
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2. Background
Little thought was given to how the very first passengers 
would board and alight a train, with these passengers 
having to climb from the ground level into wagons 
originally designed for hauling cargo (Figure 2). As time 
progressed, and it became clear that the main source 
of income for the railways would be through passenger 
journeys, the railway companies adapted their services 
accordingly. The railway industry - at the time completely 
privately owned and run - was responsible for the creation 
of a very large part of the current infrastructure which has 
since evolved over the last 150 years. 

Only relatively recently has optimising the PTI gained 
recognition for its importance. This is partly due a shift 
in the balance of safety priorities, with a reduction in 
high profile incidents such as derailments and collisions, 
and partly due to the increasing body of evidence of its 
influence on punctuality. Most famously Weston’s formula 
was used to quantify this relationship on the London 
Underground, parameters such as the number of doors, 
boarding passengers, alighting passengers, seats and 
door widths are used to predict station dwell times.9 This 
empirically derived relationship has since been enhanced 
and adapted by further research.10   

The PTI itself has a large role to play in the speed and 
safety of boarding and alighting, but a full picture can 
only be drawn when taking into account the wider picture 
of the passenger’s journey. The station environment, 
the platform itself, and dispatch procedures all have 
an important part to play. A great deal of research has 
previously been conducted around these aspects. We can 
put these elements into context when considering a single 
passenger journey from the arrival at the station to the 
departure of a train.

   

 

6http://benvironment.org.uk/post/53352268017/benigmatic-scotland-edinburghs-canal-a-bit-of
7https://en.wikipedia.org/wiki/Train_station#/media/File:Railway_Office,_Liverpool,_from_Bury%27s_Liverpool_and_Manchester_             
 Railway,_1831_-_artfinder_267569.jpg
8RSSB photo library
9Weston, J. G, Train service model – Technical guide to London Underground, operational research note 89/18 (1989)
10Harris, N. G, Anderson, R.J, An international comparison of urban rail boarding and alighting rates, The Railway Consultancy Ltd & Railway  
   Technology Centre – Imperial College (2006)
11Station Design Idiom, London Underground 2015 © Transport for London

Figure 3: Kings Cross station8

Figure 2: The first ever railway terminus, 
Liverpool’s Crown Street railway station7 

 Figure 1: First passengers on 
the Stockton  and Darlington line6  

Figure 4: Tube platform of the future11
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The passenger journey

The process of boarding and alighting trains is more than just a step. The various stages that impact boarding and 
alighting are outlined below. A substantial amount of research in this area has been carried out by RSSB and other 
organisations looking at these stages in detail.

STATION

1. Journey preparation 2. Station arrival 3. Waiting on the platform          4. Train arrival

Before the passenger arrives at 
the station they will have planned 
their journey. They may have 
pre-booked tickets or checked for 
disruption. Poor information may 
lead to mistakes and rushing.

They may arrive at the station from 
another mode of transport which 
has been delayed. The station 
and surrounding areas may be 
unfamiliar to them.

The passenger arrives at the station 
and will possibly need to purchase 
a ticket, have it validated, and make 
their way in time to the correct 
platform. There may be uncertainty 
around which platform their train is 
at, or how long it takes to get there.

During this journey the passenger 
may be met with queues and 
crowding causing delays which 
may cause them to rush. Reduced 
mobility, small children  or 
encumbrances will further  increase 
this time.

This will feedback into their 
perception of time required in the 
future, for which contingency may 
be built leading to more time on the 
platform in the future.

The passenger now waits for 
the train. The largest risk to the 
passenger is when no train is 
present at all. Risky behaviour such 
as standing too close to the edge, 
rushing being intoxicated and 
general misbehaviour can lead 
to unnecessary risk. This may be 
exacerbated by overcrowding on 
the platform.

Experienced passengers may 
anticipate the optimal entry 
point on to the train, whereas 
less informed passengers may 
have no indication of where to 
stand. Passenger behaviour wait 
will be influenced by features of 
their environment (for example 
announcements, signage, 
markings, displays).

When the train pulls into the 
platform the clearance between 
the platform and the train varies, 
resulting in a variable step length 
and height across the network. This 
variation is down to the different 
platforms and rolling stocks across 
the network that includes clearance 
for Freight vehicles and On-Track 
Machines, and margin given for 
variable suspension and ballast 
height. 

The train’s position on the platform 
will depend on the length of 
the vehicle.  Passengers on both 
the train and the platform may 
mobilise prior to arrival based on 
the information available and how 
it is delivered. Some passengers 
may be distracted by electronic 
devices or other activities.  Once the 
train is bought to a stand-still, the 
train doors will be released, usually, 
manually by the driver. 

Ke
y 

w
or

ds

Passenger information
Planning

Travel Updates
Pre-booking

Wayfinding
Crowd management

Information
Rushing

Passenger behaviour
Horseplay

Platform edge
Intoxication

Train interior layout
Passenger information

Gauging
Platform edge positions
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SPARK is a free web based knowledge sharing tool, available to all. It contains an organised library of knowledge and 
information relating to research and innovation within the international rail community.

RRUKA members can register to use SPARK to gain access to information relating to publication , research projects and 
data sources. Projects relating to the different stages of the passenger journey can be found using the keywords listed 
below.  Head to www.sparkrail.org to find out more. 

         4. Train arrival 5. Boarding and alighting

The train doors open and 
passengers begin to alight and 
board. 

The speed of passenger movement 
is dependent on the physical 
environment (such as the number 
of steps, step geometry, and 
door width), the relative numbers 
of people on and off the train 
and other behavioural factors. 
Information or instruction provided 
by the environment both in the 
train and on the platform may 
speed up the process.  

The gap across the PTI may 
presents a safety risk, both a 
trip hazard and a risk of falling 
between the gap itself. Vulnerable 
passengers, such as the elderly, 
those with restricted mobility or 
people with buggies or luggage are 
likely to take longer to board and 

alight and are more at risk.

Step height
Slips/trips/falls

Vulnerable passengers
Encumbrances

6. Train dispatch procedure

Dispatch procedure
Hustle alarms

Last-second rushing
DOO (Driver only operated)

Station staff

Dispatch procedure will be 
followed before the train doors 
are closed, this will be either via 
a platform guard dispatch,  DOO 
(Driver Operated Only) using cab 
monitors or platform equipment,  
or a combination of the two. 
Poor visibility can cause delays 
in dispatch. Once the staff are 
satisfied, the doors will be closed 
and the hustle alarm (if present) 
will sound and the doors will close; 
dependent on the rolling stock this 
alarm will sound either before or 
during door closure. As the doors 
close, passengers may rush to cross 
the PTI on and risk getting caught 
in the doors. 

        7. Train departure

Trap and drag
Door closure sensors

The station staff and train driver 
need to remain vigilant before the 
train is allowed to move off.
As the train departs passenger 
may still try to board the train 
or be in contact with the vehicle. 
Door sensors may not be sensitive 
enough for small passenger body 
parts or belongings trapped in 
the doors which  may lead to an 

incident.
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3. Key Challenges
Two key challenge areas have been identified where novel solutions are needed to improve boarding and alighting 
of trains. 

Proposals will be expected to address one of the following challenges:

B.  Future PTI design for faster and 
safer boarding

This challenge is focussed on the current physical 
elements that shape the PTI and on the design 
changes to these assets which would enable 
speedier and safer boarding and alighting in the 
context of increases in demand over the next 30 
years and beyond.

You may like to consider the following aspects:

• How can the future PTI design be optimised for  
 speed and safety?

• How can the risks and delays caused at the PTI  
 be minimised? 

• How can the PTI be designed to help safely  
 manage increased passenger numbers?

• How can the PTI be designed to reduce dwell  
 times without compromising safety?

• How can the future design of the PTI enable  
 safe and speedy boarding for PRMs?

• To what extent can the PTI be designed out of  
 the system or removed entirely?

• What back office systems will be needed to  
 allow these modifications and how will these  
 systems interact with passengers? 

A. Influencing and improving 
passenger behaviour at the PTI

This challenge aims to identify novel ways to 
influence passenger behaviour at or around the 
PTI to encourage speedier and safer boarding and 
alighting of trains with no or minor changes to 
current infrastructure and rolling stock.

You may like to consider the following aspects:

• How can we support passenger behaviour both   
 on the train and/or on the platform for speedier   
 boarding and alighting?

• How can we reduce crowding at the platform,   
 particularly in events of unplanned disruption?

• How can we discourage negative behaviour   
 whilst waiting for train arrival such as rushing,   
 horseplay or standing too close to the edge? 

• What can be done to remove distractions   
 surrounding passengers as they board and   
 alight a train?

• How can passenger information be better   
 presented in order to reduce crowding, rushing   
 and optimise boarding and alighting?

• How can late boarding and alighting best be   
 avoided and managed?

• How can platform wait times be utilised to   
 ensure speedier and safer boarding and alighting?  



4. Scope of the call
The purpose of this call for research is to establish a 
number of cross-disciplinary consortia to conduct research 
into novel ways to improve the way passengers board and 
alight trains, addressing either challenge A or challenge B, 
as described in section 3 of this document. 

It is clear that the passenger’s entire journey has an 
influence on how they board and alight but it is expected 
that the most relevant areas will be those in and 
around the PTI itself. In particular from the arrival onto 
the platform until train dispatch (stages 2 to 7 of the 
passenger journey – see pages 6 and 7).

Areas relevant to this call include, but are not limited to: 

• Methods of communicating customer information

• Ways to encourage positive behaviours at the PTI

• Better wayfinding and crowd management in stations  
 and at the PTI

• Optimisation of current on train technology to   
 encourage better behaviour

• Rolling stock and platform design to optimise the PTI

• Better technologies to support existing dispatch   
 methods

Areas that are considered to be out of scope for this call 
are:
• Gap filler design and modification 

• Research into the optimum step gap

• Improvements to existing passenger flow models

• Development of new passenger flow models

The majority of the technology content of each projects 
will be at TRL 1-3. RSSB will facilitate contact with industry 
representatives in order to allow projects to develop their 
technologies to higher TRL.

5. Proposal submission guidance

5.1 What we are looking for
This call seeks ideas that have a good fit with the challenge 
areas outlined in this document. The innovative ideas 
generated must demonstrate both a good understanding 
of the chosen challenge and an awareness of relevant 
research that has already been undertaken in these 
areas. This call is intended to create ideas of a low TRL 
(Technology Readiness Level), which are not expected to 
be immediately implementable at the end of this project, 
but must include an implementation journey to the real 
world as part of their vision. 

It is the intention that successful projects will go on to 
continue development into the higher TRLs beyond 
this project to provide demonstrators for industry and 
ultimately work their way in to everyday use. The timescale 
over which this could happen will depend greatly on 
the nature of the project itself. Potential bidders are 
encouraged to think beyond traditional constraints 
and foster collaborations with people in disciplines and 
backgrounds different to those they would normally 
collaborate with. 



5.2 Proposal format and guidance
We are expecting good quality proposals, clearly written 
and formatted. Please use the proposal template provided 
on the RRUKA website.

Your proposal should be between 8 to 12 pages long and 
should include the following:

• Description of the proposed research: This should   
 include a clear scope and objectives; methodology;  
 breakdown of tasks; description of expected   
 deliverables for each task and associated delivery dates.  
 (4-6 pages max.)

• Workplan : A gantt chart or other graphic representation  
 comprehensive of milestones, activities and deliverable  
 dates. (1 page max.)12

• Pathway to impact: This should be a high-level   
 description of next steps and an explanation of all the  
 associated potential benefits to the industry, should the  
 proposal be successful. This section is expected to be  
 kept live during the life of the project (1-2 pages max.)

• Justification of resources: Breakdown of costs using the  
 template provided. Feasibility studies should be cost at  
 80% FEC. Overheads and bursaries are allowable costs.  
 (1 page max.)

• Track record: A list of all academic consortium members  
 and industry supporters (if any), which should detail the  
 relevant expertise that each investigator will bring to  
 the research. (1-2 pages max.)

• Half-page lay summary which we will upload on SPARK,  
 if your feasibility study is selected and funded. (half  
 page)

Please note that the assessment panel may request 
additional clarifications or may ask for a proposal to be 
resubmitted if it does not meet the requested format. 

5.3 Evaluation criteria
All proposals will be assessed by a panel drawn from 
industry and academia. Proposals will be assessed 
according to the following criteria:

Quality and clarity of the proposal:

1. Relevance to the scope of the call 

2. Sound scientific approach to the proposed work 

3. Novelty of research to the rail industry 
 (i.e. novel concepts)

4. Ability of bidding team to deliver the research 

5. Evidence of adequate plans for industry engagement  
 during the life span of the research.

Resources and management:

6. Clear costing and transparent breakdown of resources, 
which demonstrate value for money of the proposed 
study. 

Your proposal should include a clear narrative description 
that demonstrates:

• All costs (and potential risks) associated with the project  
 have been identified

• An explanation of why you believe the costs to be   
 reasonable

• An explanation of how you have quantified the benefits

• The level of commitment where funding is contributed  
 from other sources (if any)

12It is expected that, if successful, the workplan is updated regularly by the project team and is discussed during the project update meetings.



Potential research impact:
Potential research impact:

7. Evidence of early and sound thinking on next steps and 
possible route to implementation.

Criteria will be weighted evenly and scored out of 3:

0 = Does not meet the criterion

1 = Significant concerns about ability to meet criterion

2 = Minor concerns about ability to meet criterion

3 = Confident that response fully meets criterion

 5.4 Consortia guidance
A successful consortium is likely to consist of participants 
with a range of disciplinary perspectives and different rail 
expertise.  

• Academic input: Please note that all academics   
 wishing to submit a consortium bid need to be   
 registered RRUKA members. Researchers from non- 
 UK based universities or research institutes can take  
 part but they need to be part of a consortium where  
 the lead organisation is a UK-based institution and an  
 institutional member of RRUKA. If you are not   
 registered (or if your University is not an institutional  
 member), please visit: rruka.org.uk/membership/.

• Industry input: Consortia should include industry   
 experts. Industry representatives are encouraged to  
 provide their in-kind support, however they are not  
 eligible for funding. 

• Contractual arrangements: Consortia must be   
 academic-led. The funding will be given to the 
 lead academic partner to manage. 



5.5 Funding 
If a proposal is accepted, each consortium must appoint 
a lead academic partner, who will be responsible for 
receiving and managing the funding accordingly. RSSB 
will contract directly with the lead academic partner.

RSSB will issue a grant agreement. The lead academic 
partner is required to sign and return it within 30 days 
of receipt or funding may be withdrawn. 

RSSB will fund as many feasibility studies as can be 
afforded within the available £500,000 funding. Potential 
bidders should note that 2 to 4 feasibility studies are 
expected to be funded within each challenge area, but 
not necessarily equally between the two areas. RSSB will 
pay 50% of the contribution at the start and 50% at 
completion, upon acceptance of the final deliverable. 

A sample agreement is available on the RRUKA website 
for reference. Bidders are encouraged to review the grant 
agreement and submit any changes together with their 
proposal. This will enable us to accelerate the procurement 
process.

We expect all projects to be in contract by 19th 
September 2016.

5.6 Future funding opportunities
Once the successful feasibility studies have been 
completed, and if the projects demonstrate the required 
stage of development, they could be considered for 
trials and demonstration or for additional funding via 
other mechanisms.  We encourage interested bidders to 
establish contacts with relevant members of industry from 
the early stages of their projects. 

Dissemination and networking opportunities will be made 
available throughout the life of the project. 

TRL 9

TRL 8

TRL 7

TRL 6

TRL 5

TRL 4

TRL 3

TRL 2

TRL 1

System test, Launch
& Operations

System/Subsystem
Development

Technology
Demonstration

Technology
Development

Research to Prove
Feasibilty

Basic Technology 
Research



6. Key dates
All the proposals should be submitted by 17:00 on 15th July via email to rruka@rssb.co.uk. Please use “PTI Call” in the 
email subject.

The feasibility study template is available on the RRUKA website

7 . How to find out more 
The recording of the event, proceedings and background material will be available on the webinar hub (see Library and 
Programme pages), which can be accessed via the following link: http://rruka.wavecast.io/platformtraininterface.

For any questions, please contact: rruka@rssb.co.uk

   Feasibility studies proposals due          15th July 2016 

   Winning bids will be announced       15th August 2016

    Feasibility studies due to start  19th September 2016

    Project outcomes presentations at the RRUKA Annual Conference         November 2017

Why join RRUKA?

By joining RRUKA you will become part of a thriving community of academics who undertake research addressing issues of 
importance to the railways. RRUKA will help you make contact with the industry parties who could inform, support, use and 
fund your research.

Who can join RRUKA?

Membership of RRUKA is recognised at institutional level. UK universities or other institutions eligible to receive research 
council funding can become RRUKA members. Academics can register as individual researchers if their university is already an 
RRUKA institutional member. 

To join, visit the RRUKA website: rruka.org.uk/membership/
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impairment which, in interaction with various barriers, 
may hinder their full and effective use of transport 
on an equal basis with other passengers or whose 
mobility when using transport is reduced due to age.

Step and gap
The ‘step’ is the vertical distance between the 
platform surface and the train stepping surface 
and the ‘gap’ is the horizontal distance between 
the edge of the platform and the edge of the train 
stepping surface.
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