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W 
elcome to the May edition of Rail Professional,  
the big news item at the time of writing (although 
it seems to be an evergreen topic) is the Railway 
Industry Association’s open letter to the Transport 
Secretary Grant Shapps MP, signed by more than  
15 rail businesses, and industry and campaign 

groups, has called for a programme of rail electrification to begin as soon as possible to  
meet the Government’s legally binding Net Zero commitments.
 Last year, Noel Dolphin of The Campaign to Electrify Britain’s Railway wrote in this  
magazine how the whole UK could benefit from a rolling programme of electrification –  
using the expression ‘Green Recovery’ which is now on the agenda more than ever as  
2021’s successes have allowed the country to really start thinking about recovery. We will  
be looking at electrification in detail in next month’s issue so I look forward to sharing  
the latest developments in that area with you then.
 On to this issue, which is all about being ‘grounded’ – we have articles on ground 
investigation, groundwork, and tunnelling. BAM Ritchies explain how digital data  
capture enables ground investigation data to be produced and shared more rapidly –  
a vital component to rail possession as time is always critical. From Lankelma we learn  
about a specialist Cone Penetration Test which is a technique for soil testing that is quiet, 
produces minimal disturbance and spoil. Amberg Group share a few different case studies 
relating to underground design work and the challenging ground conditions presented  
by exceptional geology.
 If you’ll allow me to continue this slightly tenuous link between ‘feeling’ grounded and 
actually working on the ground, we can elevate ourselves a little into some stories about 
working above ground. First up is Henderson Thomas Associates with a case study explaining 
how new technology they used on The Lyne Bridge is replacing outdated methodology.  
We also have other features on tunnelling and bridges as well as our usual collection of 
opinion pieces and business profiles – enjoy this month’s issues and the spring sunshine!

     Sam Sherwood-Hale  Editor
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The Schweizer Electronic Group is a market leader for automated protection of track workers and equipment on running
rails across Europe and the globe.

Schweizer Electronic manufactures, maintains and supports equipment installed and used on railways across the globe. 
With over 50 years of experience, Schweizer Electronics’ systems provide safe access to running rail for maintenance and
construction activities, recognised in creating the highest Safe System of Work (SSOW) in a Red Zone environment.
In addition, its Level Crossings offer standardised and flexible solutions that also provide for reliability and attractive life
cycle costs. 

Level Crossings
Manufactured from standard industry components with 
innovative LED optics and wheel sensor technology, 
our FLEX level crossing offers reliability and attractive 
lifecycle costs. 
 

· Certified SIL3
· Modular design
· PLC driven
· Variety of crossing options
· Plug & Play
· Easily replaceable low weight barriers
· Improved WLCC
· RCM
· Conventional or Signal interlocking train

Warning Systems
Lookout Operated Warning Systems
· Reduced staff requirements
· Protection at night and poor visibility
· Mobile maintenance or Short worksites

Automated Track Warning Systems
· Automated and safer than lookouts
· Simpler track access and improved productivity
· Reduced staff costs
· Work on live rail or near adjacent open line

Signal Controlled Warning System 

· Solid state and RRI integration
· ETCS and ERTMS integration capable

NR Approved
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techniques, equipment and digital 
technology to provide optimum 
and best value solutions within the 
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The IKOS Group acquires UK-based rail 
company AEGIS

The IKOS Group, which specialises in 
engineering consultancy, announces 
the acquisition of the UK-based rail 
company AEGIS. This is the first external 
growth operation for this leading railway 
company, which is already present 
in France, Spain, Belgium, Germany, 
Switzerland, the UK, Italy, Sweden, the 
USA and Canada. The three AEGIS entities 
located in London, Derby and Madrid will 
be added to the 19 offices of the IKOS 
group already established around the 
world, with a team of 100 engineers in 
the UK.

ScotRail staff march three million steps 
for mental health awareness

At a time when many of us have been 
neglecting our fitness, ten plucky 
members of ScotRail staff have taken on 
a test to raise awareness of mental health 
issues and collect a few thousand pounds 
along the way. Each one accepted the 
challenge thrown down by Samaritans to 
take 10,000 steps a day over the 31 days 
of March. The results are in and, the train 
operator can reveal they all completed 
the task, marching an awesome total of 
3,100,000 steps between them.

New train washer installed at 
Southend Victoria depot

Trains in East Anglia are set to sparkle 
after Greater Anglia installed a new 
carriage washer machine at Southend 
Victoria depot. The £1.5 million machine 
was installed in March and can wash up 
to 70 carriages per hour. The new train 
wash is more efficient and effective, 
saving water, energy and time. The 
washers at Clacton, Colchester, Ilford 
depot and Orient Way in London are also 
being refurbished, as part of a £4 million 
project to improve train cleaning, as the 
company introduces new trains.

News in brief HS2 joins forces with Digital  
Catapult to harness latest 
technologies for the project

HS2 is linking with Digital Catapult, 
the UK’s leading advanced digital 

technology innovation centre, to identify 
and secure the potential offered by 
emerging technologies such as 5G and 
machine learning.
 As part of a three-year framework 
agreement, HS2 will draw on Digital 
Catapult’s expertise to harness 
opportunities to develop, run and maintain 
Britain’s new high speed rail network. 
Together they will assess the feasibility 
of using advanced digital technologies to 

manage assets during the construction of 
the railway, to help predict maintenance 
requirements during its operation, and 
create a long lasting innovation legacy for 
the project.
 The partnership’s first project, starting 
in May, will explore how 5G wireless 
technology could help monitor HS2 
infrastructure such as bridges and tunnels. 
By replacing fixed cabled equipment it 
could potentially enable flexible, easy and 
fast deployment of monitoring systems 
anywhere along the route.

Stations set to go green as rail 
companies make sustainability pledge

More solar panels, wildflower zones 
and electric vehicle charge points may 

be appearing at railway stations across the 
country as all rail companies responsible 
for managing railway stations today pledged 
their commitment to making stations  
more sustainable. 
 The pledge was made as the rail industry 
published a new Sustainable Stations: Best 
Practice Guide, which details ways in which 
train operators can meet this commitment 
in support of global goals of decarbonisation, 
reducing waste and supporting local plant 
and animal life. The document will also be 

used by train companies when agreeing 
future contracts.
 Network Rail, which is responsible for 
managing 20 railway stations, including 
some of the nation’s biggest and busiest, 
have also committed to make their stations 
more sustainable by meeting targets set 
out in the Network Rail Environmental 
Sustainability Strategy.
 Action to reduce waste, support local 
wildlife and cut the carbon footprint of 
railway stations will be informed by the 
industry’s new Sustainable Stations Guide 
launched today. The 2,563 railway stations 

8    |    NEWS
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HS2 contractor cuts single use plastic 
with recycled bottles for shoes
Align joint venture, HS2’s construction 
partner for the Chilterns Tunnels and 
Colne Valley Viaduct, has taken an 
innovative step to reduce the use of 
single use plastic on its construction 
sites. Analysis of Align’s purchasing 
data showed that the joint venture 
was using over 100,000 pairs of 
disposable blue plastic overshoes in 
indoor areas at its construction sites 
every month. Neil Hancox, Align’s 
Health, Safety and Wellbeing Director, 
came up with an innovative and more 
environmentally friendly solution – a 
prototype shoe made from recycled 
Taslan. Each pair of the newly 
designed overshoes contains recycled 
material from six plastic bottles. The 
product is also fully washable and has 
an anti-slip sole to offer better grip on 
slippery surfaces.

Funding boost and wildlife friendly 
plans for Saxmundham station’s 
new garden 

The development of a new 
wildlife friendly station garden at 
Saxmundham station has received a 
boost thanks to additional financial 
support from East Suffolk District 
Council and Saxmundham Town 
Council. The local councils have 
pledged the funding to help station 
adopters, Sally Ford and Deborah 
Dann, create a new garden as part of 
the station’s overall redevelopment 
after it was damaged by fire in 2018. 
 They will also receive help from 
award winning garden designer, 
Frederic Whyte, who has been 
commissioned by the town council 
to design a planting scheme for the 
borders at the front of the station on a 
‘Dutch urban’ theme.

News in brief across Britain cover an area around the size of 
Central London and 85 per cent of people in 
the UK live within five kilometres of a station. 
 With rail accounting for just 1.4 per cent of 

transport emissions despite representing ten 
per cent of all journeys, rail companies want 
to go further, faster, to get the UK on track 
to meet its net-zero commitment.

Railway industry urges Government 
to begin programme of rail 
electrification now, in order to meet 
Net Zero legal commitments

An open letter to the Transport 
Secretary Grant Shapps MP, signed by 

more than 15 rail businesses, and industry 
and campaign groups, has called for a 
programme of rail electrification to begin as 
soon as possible to meet the Government’s 
legally binding Net Zero commitments.
 The letter comes on the back of a new report, 
‘Why Rail Electrification?’ which sets out why 
– even with the development of clean new 
technologies like battery and hydrogen trains 
– the industry will be unable to decarbonise 
the rail network to the extent required without 

significant further electrification.
 Rail is already a low carbon method of 
transport, but the industry will need to 
decarbonise further if it is to achieve the 
Government’s aim of removing all diesel-
only trains off the network by 2040 and the 
legally binding commitment to Net Zero 
by 2050. According to Network Rail, to 
decarbonise the network, 13,000 single track 
kilometres – or around 450 kilometres a year 
– of track will need to be electrified by 2050 
in order to achieve Net Zero, yet from 2019-
2020 only 251 kilometres was electrified.

Best laid plans: Network Rail amends 
bridge refurbishment work after 
protected birds found nesting in tower

Network Rail has had to make changes 
to planned refurbishment works on 

the Grade II listed Britannia Bridge, in North 
Wales, after a pair of peregrine falcons were 
found to be calling it home. The rare and 
protected birds were spotted, by a member of 
the public, flying back and forth to the top of 
the middle tower of the bridge - which links 
Anglesey and the mainland of Wales across 
the Menai Strait. 
 With restoration works planned on all 

three towers, Network Rail quickly teamed 
up with Ecological Consultants, Whitcher 
Wildlife Ltd, to get advice on how to best 
protect the falcons. 
 ‘After a few visits to the bridge, it soon 
became clear that a solitary peregrine falcon 
was roosting, preening and hunting from the 
central tower’ James Campbell, Ecological 
Consultant at Whitcher Wildlife Ltd said. 
 ‘It was displaying the typical field signs 
of an adult male, defending the nesting site 
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Plowman Craven passes reins 
to its employees

Leading UK surveyor, Plowman 
Craven, has announced it has become 
an Employee Owned Trust (EOT) on 
23 March 2021 following the sale of 
investors’ shares to its employees. 
Plowman Craven has since joined the 
likes of Arup, Mott MacDonald, Black 
& Veatch and Triton Construction by 
moving to an employee ownership 
business model.  

News in brief and tending to feed the female peregrine 
falcon on the nest. Falcons are usually 
found nesting in high-up places, like cliff 
tops or tall buildings, but this is the first 
time I have been called out to monitor these 
magnificent and rare birds nesting in the 
tower of a bridge.
 ‘We are working closely with Network 
Rail to continue to monitor the birds over 
the next few months, with work on the 
central tower now paused until the young 
peregrines have fledged the nest, later in 
the year.’
 Following advice from the ecologist and 
Natural Resources Wales, the restoration 
work will continue on Anglesey and 
Caernarfon towers with scaffolding now 
being erected in preparation for the main 
work to begin next month. 
 Network Rail project manager, Peter 
Caulfield, said: ‘As with all of our projects, 
we are very conscious of the impact our 

work might have on the local environment 
and we are trying to keep any disruption  
to a minimum. Given the national 
importance of the birds, we can’t risk 
disturbing them, so we have postponed  
the work on the central Britannia tower 
until later in the year.
 ‘This is an iconic bridge which provides 
a vital road and rail link between Anglesey 
and mainland Wales. Once complete, our 
work on the towers will ensure the bridge 
remains safe and reliable, helping to 
preserve it for years to come.’
 In May, support beams made from fibre-
reinforced plastic (FRP), will begin to be 
hoisted into position under the stone 
lintels located at the top of the two towers. 
The work is being carried out, on behalf of 
Network Rail, by AmcoGiffen. This additional 
support for the lintels will ensure the bridge 
can continue to provide a safe and reliable 
transport link for this key route.

10    |    NEWS

Caulmert appointed for Liverpool City  
Region rail improvements 

UK engineering firm, Caulmert, has 
been tasked with improving disabled 

access at two stations across the Liverpool 
City Region. The installation of new lifts 
and raised walkways will see step-free 
access from street to train at Hunts Cross 
and St Michael’s stations. The upgrades 
are part of a £300 million national 
funding package from the Department for 
Transport known as the ‘Access for All’ 

programme, aimed at making it easier for 
all passengers to use the rail network.
 Main contractor Morgan Sindall was 
appointed in 2019 to deliver station 
enhancements through Merseyrail’s five-
year £10 million construction framework. 
Caulmert’s Structural & Civil Engineering 
Team is now working with Morgan Sindall 
to design and deliver lift installations, raised 
walkways, replacement footbridge (at Hunts 

Cross); and ticket office building modifications. 
 Detailed design work began in early 
September and was completed in four 
months. Construction is anticipated to 
start in Spring 2021. Key challenges include 
construction within the much-restricted 
rail environment and the need to maintain 
daily operations of each station.

Network Rail completes vital project to  
improve two Grantham railway bridges

Network Rail has completed a £2.7 
million project to upgrade two railway 

bridges in Grantham which carry the 
busy East Coast Main Line. The work to 
strengthen the bridges – spanning Barrowby 
Road and Springfield Road – will keep the 
railway running reliably and make sure 
people can pass safely underneath it for 
years to come.
 Over the last seven months, Network 
Rail teams have carried out vital repairs 
to the steel and brickwork on the bridges, 
as well as re-waterproofing them and re-
painting sections. The work was carried out 
in stages to make sure one of the two roads 
could stay open for the vast majority of the 
project. The improvements to the railway 
bridge at Barrowby Road were completed in 
early December 2020, before work began at 

Springfield Road in January.
 Paul Rutter, Route Director for Network 
Rail’s East Coast route, said: ‘This vital work 
to strengthen the two railway bridges in 
Grantham means they are fit for purpose 
for the future – to carry the East Coast Main 
Line and for people in the community to 
safely pass underneath them.
 ‘We carefully planned the project to 
minimise disruption for people in the 
community as much as possible. The weather 
brought some challenges and we want to 
thank drivers, residents and businesses in 
Grantham for their continued patience while 
the work was carried out.’

LIFE IS PRICELESS.

Renowned as the global market leading 
depot protection system, the SMART 
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Sam Sherwood-Hale spoke to Peter Lindley about his signalling career, how SigTech  
came to be and what the company’s journey has been like so far

Interview
Peter Lindley, Managing Director 
at SigTech Rail Consultancy Ltd 

You have been with SigTech Rail since its 
founding in 2016, what has the journey 
been like so far? 

Tough, big learning curve and lots of 
juggling! It’s been challenging, seeing 
a world I know so well from a different 

perspective (as a director) was a bit 
daunting, it has also been very exhilarating. 
It has been rewarding, especially when you 
go on sites and see other people wearing 
PPE with your company name on their 
backs doing the job right and professionally. 
I’ve put in my reputation (good and bad 

I suppose), nearly 30 years of railway 
signalling experience, personal finances 
and many, many hours in the office all into 
getting SigTech to where it is today. 

What was the inspiration for starting  
the company? 

My passion for railway signalling and 
knowing I could do things better and 
more efficiently. I believe there’s room for 
improvement in the industry, and SigTech 
has an important role to play.

You became Managing Director in January 
2019, how did your role and day-to-day 
work change? 

It just got more intense, there’s a lot more 
to do now and I am having to focus more on 
the management side of things. This is great 
because we are busy, but bad because we’re 
not quite at the level where I can go out on 
track to see the workforce in action.

You have extensive experience in 
trackside signalling work, when did you 
make the leap to a management role and 
what was that transition like?

The first two years were all about learning 
the office side of things, but I had to keep 
one foot on track and the other in the office. 
That’s because I know I have to be able to see 
things from both perspectives to be effective 
in my management role. This third year has 
proved that thought process/decision to be 
a good one. It hasn’t been easy I must say, 
very challenging and also enjoyable?

Your signalling career goes back nearly 30 
years – how has the technology changed 
in that time?

Computers, Internet, remote monitoring 
of signalling, high speed data transfer and 
fibre optic communications. There weren’t 
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mobile phones back when I started on 
the railway as a trainee technician with 
British Rail. No online repository of readily 
accessible information like standards and 
handbooks etc. Don’t get me wrong you 
had handbooks back then, but they were at 
the depot not in your pocket or on a mobile 
device. Technology has done amazing things 
for signalling and telecoms and I strongly 
believe it could do more. Taking on new 
ideas and implementing new ways of doing 
things should be encouraged.
 There is still old technology about like the 
old school semaphore signalling throughout 
the rail network. These are still going well, 
and we’ve had involvement with several 
projects relating to this aged technology. 
Although the signal structures themselves 
are nearing their expiration date, they are 
still being renewed like for like. 

What other significant changes have 
you seen. Have any of these informed 
decisions you’ve made at SigTech?

The bigger the company the slower they can 
be to adapt to new ways and methods of 
working. The smaller companies have the 
added advantage of quick adaptation of new 
processes, systems and technology, whilst at 
the same time complying with the standards 
and specifications defined by Network 
Rail, manufacturers and other relevant 
organisations. I’ve always wanted to adapt 
and do what I wanted to do, and to some 
degree, SigTech has enabled this to happen.
 Over my time and especially in the 
contracting world, mentorship and helping 
others grow in the signalling industry 
has diminished to now be non-existent. 
Education and proper hands-on mentorship 
is what SigTech is all about. Most people 
these days either don’t have the correct 
knowledge to pass on, or simply don’t see 
a reason to, why? I’m still trying to figure 
that out. 

SigTech applied to the RISQS scheme 
in October 2018, passing the audit in 
January 2019. Talk us through the process, 
what sort of criteria did you have to satisfy 
and how did you go about it?

I had no idea what to do at all at first 
but I knew it involved a lot and that we 
needed professionals to see us through, so 
I contacted PRB Consulting who provided 
great advice and guidance. They helped set 
us up and were on hand to lead us through 
the first year or so. We have made sure that 
we meet and surpass the criteria year in 
year out.

What was the catalyst for SigTech’s 
journey into providing railway  
signalling support?

When I left full time employment in 
October 2016 to go contracting, it was a 
scary moment not knowing if I was going to 
get any work, but after a bit of advertising 
myself with all the agencies, I found it was 
the opposite and I was struggling to get 
days off! Having the attitude of being self 
sufficient with all my own tools and test gear 
really helped me. Along with that, I found 
my passion for signalling really came out 
and I enjoyed going around from site to site, 
seeing different people and just getting the 
job done.
 But what did jump out at me was when I 
could see it was only a select few contractors 
who had all the tools for their skillset. In 
addition, a lot of the individuals turning up 
on sites didn’t have a clue what they were 
on site for, they hadn’t been briefed by the 
agency as they themselves only passed on 
the information provided by the client. The 
contractors didn’t know what they were 
walking into job wise. Many times, the 
individuals were not even trained on the 
equipment, people were being churned out 
onto site to fill roles or do jobs they weren’t 
really qualified to do. That was frustrating 
and scary, and I saw that the clients were 
basically not getting what they wanted and 
were paying for i.e. skilled, trained, tooled up 
individuals to complete the works.
 In all this I saw the need for a signalling 
company run by signalling personnel. We 
understand what is required with regards 
signalling. SigTech is not a contingent labour 

company and it has never been my intention 
to be as such. The client is undertaking a 
project and knows signalling is involved 
but doesn’t know to what extent. They 
give us a call and we extract the relevant 
information relating to the project from the 
client, scope the signalling aspect of the job, 
plan it alongside the main project, order the 
relevant tools and materials, then resource 
it with the correct level of workforce, both 
in quantity and skillsets. I had already set 
SigTech up with a vision of upscaling to a 
proper RISQS company, even had the logo, 
branded clothing etc., even though I was 
a one-man band. So, after two years of 
contracting, I decided to upscale and aim  
to do a better job.

SigTech’s work can be summed up as 
‘building railways’ but how does that 
break down, what types of services do  
you provide? 

It isn’t one person, company or division on 
the railway that builds railways. Each project 
has a combination of various parties to 
achieve the end result. We are one of those 
companies that contributes their set of skills 
to building railways. Building railways is 
a team effort. Our involvement entails us 
managing and undertaking the signalling 
aspect of the project.
• Plain Line Renewals Installation & Testing.
• S&C Refurbs and Installs.
•  Civils Projects – embankments,  

drainage, bridges.
• Mechanical Semaphore Signalling.
• SMTH, G110 & New Works Testing.

    Education and proper hands-on 
    mentorship is what SigTech is all about.
Most people these days either don’t have
the correct knowledge to pass on, or
simply don’t see a reason to, why?
I’m still trying to figure that out.
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This summer marks the centenary 
of the passing of the Railways Act 
1921, one of the earliest actions 
of the newly founded Ministry 
of Transport established in 

May 1919 under its first Minister, Sir 
Eric Geddes. Within months, this former 
railwayman had published a White Paper on 
the railways, followed by draft legislation 
which he then steered into law, putting 
in place an industry structure that would 
survive until nationalisation in 1948.
 Sometime in 2021, we can expect primary 
legislation to reform the railways and to put 
into effect the recommendations of the long-
awaited Williams Review, whose publication 
has been ‘imminent’ for many months. If it 
comes soon, it will arrive almost exactly 100 
years after the passage of the Geddes act.
 It was the American philosopher and 
historian Will Durant who once wrote, 
‘History is always repeating itself but 
each time the price goes up’. Well, we can 
certainly say with some confidence that the 
price has gone up. So, will a 2021 Act be a 
case of history repeating itself? 
 As I write, the historical parallels are  
much closer than anybody would have 
expected when Keith Williams was first 
appointed to undertake his review in 
September 2018. The 1921 Act was born out 
of the great crisis of the First World War and 
was designed to help modernise the system 
and to assist with the economic recovery 
that would be necessary to deliver Prime 
Minister David Lloyd George’s promise of 
‘homes fit for heroes’. 
 A 2021 Act would now be designed at least 
in part to help the railways to recover from 
the Covid-19 crisis, but its main purpose 

would be to equip the industry to help drive 
not one but three public policy imperatives 
– economic recovery, ‘levelling up’ and the 
drive for net zero.
 The reorganisation enacted in 1921, 
which came into effect from 1 January 
1923, saw the industry consolidated  
from 120 individual companies into the  
‘big four’ regional companies – Great 
Western (GWR), London Midland and 
Scottish (LMS), London North Eastern 
(LNER) and Southern. 
 Geddes was a member of the Liberal-
Conservative coalition that governed from 
1916 until 1922. He had been a career 
railwayman before the war in India and 
then the UK, serving as Deputy General 
Manager of the North Eastern Railway 
from 1911. In 1915, he was recruited by the 
Minister of Munitions, then Lloyd George, 
as Deputy Director General of munitions 
supply. He moved rapidly from Civil Service 
to the Army as Director General of Military 
Railways and thence into politics, joining the 
Cabinet as First Lord of the Admiralty  
in July 1917. 
 Shortly after the armistice, Lloyd George 
asked him to look after transport, and 
he began work immediately, pending the 
legislation that established the ministry in 
May 1919. His first task was the future of 
the railways. They had been taken over by 
the Government on the outbreak of war in 
1914 and had been run for the duration by 
the Railway Executive Committee (REC) 
under the aegis of the President of the Board 
of Trade. After flirting with nationalisation, 
the government eventually relinquished 
control four days before the 1921 Act 
received Royal Assent. 

 Three things drove consolidation: cost 
savings and efficiency (especially the need to 
eliminate ‘wasteful competition’, a particular 
bête noire for Geddes), the need for cross-
subsidy of less prosperous lines (especially 
in Scotland) and the need to raise funds for 
investment in a network depleted by the 
depredations and shortages of war. The four 
were effectively regional monopolies, though 
some long distance competition remained, 
notably on the routes from London to the 
north and Scotland and between London 
and the west country.
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 Alongside the reorganisation came 
economic regulation, though the form it 
took was highly bureaucratic and was born 
of an age when the railways truly did have 
a virtual monopoly, especially of freight 
movement. By the early twenties, though, 
this was no longer the case, as the war itself 
had advanced lorry technology dramatically 
and also created a surplus of vehicles to be 
sold off to demobbed young entrepreneurs. 
 The 1921 Act perpetuated old attitudes, 
though, linking freight rates and fares to 
1913 levels of traffic (which were never 
reached again), leaving the industry 
hamstrung in the face of growing competition 
from road hauliers and local bus companies. 
The rate setting system introduced by the 
legislation was so complex and bureaucratic 
that it took seven years to implement.

 Regulation will be a key aspect of a 2021 
Act, too. A new regulatory body is expected 
to remove the supervision of the train 
operators from direct ministerial control 
and back into an agency along the lines of 
the Office of Passenger Rail Franchising 
(OPRAF) or its successor the Strategic Rail 
Authority – let’s call it SRA Mk2. One of the 
biggest criticisms of the governance regime 
since OPRAF was subsumed into the SRA 
in 2000 has been the growing tendency for 
the industry to be micro-managed from the 
centre, especially since the DfT took direct 
control in 2005. 
 It remains to be seen how much power 
and authority the new body would have, 
and how it would relate to Network 
Rail, the Office of Rail and Road and the 
other safety regulators. And are they all 

still needed? After all, Network Rail is 
now firmly in government hands and 
commercial decisions will be in the hands 
of SRA Mk2, with the contracted rail 
operators doing what they’re told. Unless 
the relationships between all these bodies 
are made clear from day one, they could 
become the source of endless friction and 
controversy for years to come. 
 Future contracts between government and 
the train operators are likely to be a thorny 
issue too. Even if (and maybe especially if) 
revenue risk remains with SRA Mk2, there 
will undoubtedly be pressure to include 
an incentive payment based on passenger 
numbers or revenue, as well as on service 
delivery. By the time you’ve written all that 
into a legal agreement, then Grant Shapps’s 
promise of a simpler structure starts to  
look unachievable.
 There’s also the question of the 
Competition and Markets Authority’s 
attitude towards this, especially in the light 
of their advocacy of open access competition 
on the busy and once profitable long 
distance routes. Mind you, of course, that 
might all be purely academic if demand does 
not recover quickly.
 I suppose the biggest lesson of 1921 is 
the difficulty of legislating in a time of 
rapid economic and social change. For 
years, railway historians have argued 
that the Act, and especially its regulatory 
controls, hobbled the industry right through 
the twenties and thirties and certainly 
contributed to the big four’s comparatively 
poor financial performance. Let us hope that 
a 2021 Act does not have the same effect.
 Above all, we must remember the 
corollary of Geddes’ antipathy to ‘wasteful 
competition’, summed up in the observation 
of the Nobel Prize-winning economist Sir 
John Hicks: ‘the best of all monopoly profits 
is a quiet life’.
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Over the past few years there 
has been increasing concern 
over the sustainability of 
supply chains which support 
operations in the UK. The 

Modern Slavery Act 2015 requires UK 
companies to publish an annual statement 
setting out the risk of modern slavery within 
both their own business and their supply 
chains and the measures which are in place 
to tackle those risks. It is a topic that this 
column has covered on a number  
of occasions.
 To date, there has been no minimum 
standard to be met by the annual supply 
chain statement and no ability for fines to 
be levied against organisations which fail to 
comply with the publication requirements 
of the Modern Slavery Act. This is, however, 
set to change. At the end of 2020, the UK 
Government announced plans to toughen  
up the reporting obligations relating to 
modern slavery, to introduce mandatory 
reporting periods and to introduce a penalty 
for non-compliance with supply chain 
transparency requirements. 
 It is not just the UK that is tightening 
things up with regard to supply chains. The 
German government is implementing a 
supply chain law, Australia passed its own 
modern slavery act in late 2018 and other 

countries have announced that they are 
considering new legislation to protect the 
sustainability of their supply chains.

The current position
There are limited legal obligations on 
a company to publish a supply chain 
statement. These are:
•  To publish a statement each financial 

year setting out the steps taken to ensure 
that slavery and human trafficking is not 
taking place within its business or its 
supply chains.

•  For the statement to be approved by the 
board of directors.

• For a director to sign the statement.
•  To publish the statement on its website, 

with a prominent link to the statement on 
its homepage.

The actual content of the statement is 
up to the organisation and there is little 
uniformity over what is actually published, 
even between similar types of organisation. 
Despite this level of freedom over what 
is published, research has suggested that 
a significant number of companies fail 
to produce compliant statements or any 
statement at all. Originally Government 
expectation had been that pressure from 
the public and the press would help 

drive supply chain transparency and the 
production of the annual report. However, 
evidence shows that this has not been  
a success.

Changes ahead
With the poor level of reporting, the UK 
Government has decided to take steps to 
improve the level of compliance and how 
it is reported. In March this year a new 
government registry was launched where 
organisations can upload supply chain 
statements. This puts these statements in 
one place, removing the need to search for 
them on a company’s website and making it 
much easier to compare statements and to 
see who has not reported. 
 The Government has indicated that it 
intends to introduce the following measures:
•  An obligation for organisations to publish 

supply chain statements on the registry.
•  A requirement for supply chain statements 

to cover the specific reporting areas which 
are currently set out as suggestions in the 
Modern Slavery Act.

•  A requirement for supply chain statements 
to cover the period from April to March 
each year, with a publication deadline of 
30 September.

•  Penalties for a failure to comply with 
reporting requirements. 

The supply chains of those companies operating in the rail sector can reach to many  
parts of the world and not every country has the same levels of workers’ rights as those 
in the United Kingdom
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In addition to Government action, 
institutional investors are becoming more 
concerned with supply chain transparency 
reporting. In some instances, investors have 
highlighted that reporting practices do not 
meet legal requirements and threatened 
those companies with action if the legal 
requirements are not met. This represents 
a significant shift from the investor 
community and demonstrates that supply 
chain transparency reporting is no longer be 
seen as just a ‘tick box exercise’.

Actions the rail sector should 
consider taking
Issuing a supply chain statement is not 
an end in itself. It is designed to provide a 
way in which an organisation can publicly 
display its commitment to tackling slavery 
and trafficking within its business and supply 
chain. With the increased reputational and 
financial risks of poorly managing this aspect 
of their supply chain, organisations should 
consider taking a holistic view of their supply 
chain and how it could be improved. 
 This can include: 
•  Developing a medium-term supply chain 

plan and associated commitment to those 
outcomes in the organisation’s supply 
chain statement. This allows a managed 
movement to embrace best practice and 
gives an opportunity for the organisation to 

show that it is delivering against its plan.
•  Identifying high risk areas in the supply 

chain, both geographical and sectoral. In 
the past the focus has been on high risk 
countries rather than high risk sectors 
and recent events have shown that 
modern slavery is an issue even in low risk 
jurisdictions such as the UK.

•  Maintaining detailed supplier due diligence. 
While suppliers are likely to have been 
asked to demonstrate an understanding 
of the issues around modern slavery when 
they were first procured, their own supply 
chains may have changed or different 
policies adopted since then. A process of 
continuing due diligence should be adopted 
and embedded in the relationship to avoid 
any awkward revelations at a later date 
– particularly if they are at odds with a 
published supply chain statement.

•  Training staff to identify modern slavery 
and requiring suppliers to do similar. It 
is more likely that suppliers will witness 
slavery in the supply chain than the lead 
organisation in the UK. Staff should 
understand the different forms which 
modern slavery and human trafficking can 
take, how to report it and why tackling 
it is important. Training should be a mix 
of general training for all staff and more 
focused training for those employees 
dealing with the supply chain, such as 

procurement and contract management.
•  Checking that contractual rights in a 

supplier contract meet the organisation’s 
policy requirements. Consider whether 
there should be additional audit rights, 
reporting requirements, levels of 
training and termination rights in future 
contracts. This can also fit in with the 
medium-term plan if there is a need to 
obtain stronger commitments from the 
supply chain going forwards. 

It is clear that sustainability and ethical 
treatment is moving up the political and 
corporate consciousness. Given the penalties 
that are likely to be applied further down the 
line, moving to a position of full compliance 
sooner, rather than later, should be seen as a 
sensible move.

Martin Fleetwood is a Consultant at Addleshaw Goddard’s 
Transport practice. The Rail Team has over 30 lawyers who 
advise clients in both the private and public sectors across 
a wide range of legal areas. As well as contractual issues, 
the team advises on operational matters, franchises, 
concessions, finance, regulatory, property, employment, 
environmental and procurement issues.

Disclaimer: This article is for informational purposes only 
and does not constitute legal advice. It is recommended 
that specific professional advice is sought before acting 
on any of the information given.
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The voice of 
long-lasting EDI 
change in UK rail 
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On 6 November 2020, Women 
in Rail (WR) and the Railway 
Industry Association (RIA) 
jointly launched an Equality, 
Diversity and Inclusion 

Charter. The aim of the Charter is to foster 
a coordinated effort to create a fairer, more 
diverse and inclusive sector, stimulate 
innovation and better decision making for 
the benefit of our industry as a whole. 
 The Charter is open for signature by all 
companies in the railway and by the end 
of March 2021, we had 160 signatories, 
representing a broad range of organisations 
within rail and demonstrating our industry’s 
commitment to working together to drive 
the changes needed to create a more diverse 
and inclusive sector.
 For Women in Rail, it was essential 
that the Charter be not only a symbol 
of commitment but also an instrument 
of fundamental change that would yield 
positive long-term results for our sector. The 
Charter had to result in EDI being woven in 
– expected – throughout all grades and roles 
within the railway, not bolted on. 
 Shortly after the launch, we proposed the 

creation of a Working Group, comprising 
individuals from under-represented groups, 
which would be representatives of the diverse 
and inclusive rail industry the Charter seeks 
to celebrate and grow. Our ambition was 
for the Group to educate rail companies 
on the issues faced by under-represented 
communities and on what we can do, as 
individuals, leaders and as an industry, 
to make the railway more attractive and 
create an environment where everyone feels 
understood, able to bring their whole self at 
work and thrive in their career. 
 With RIA, we reached out to our networks 
and we agreed on eleven individuals 
who represent a broad spectrum of rail 
organisations within the industry, a wide 
range of different roles and responsibilities 
within our sector, different stages of 
professional careers in rail and the diversity 
our industry is ambitious for in terms of their 
backgrounds, ages, ethnicity, abilities and 
identities. The Group is also gender balanced. 
 On the Working Group, Women in Rail 
and RIA act as facilitators, to ensure that 
Group members have the support they 
need to drive change. However, the Group’s 

leadership comes from within, with Charlie 
Woodhead, Accessibility & Inclusion 
Manager at LNER, as Chair.  
 Building the sense of team amongst the 
group from the outset was crucial. Ruth 
brought her extensive experience of strategic 
thinking and facilitated the first three group 
meetings, running Magic and Baggage and 
MINTO sessions to ensure everyone not only 
got to know each other but also started giving 
some thoughts to their own role within the 
group and the broader EDI Charter effort.  
The sessions allowed group members to 
utilise strategic thinking approaches to define 
their vision and ensure their future activities 
are impactful.  
It has been energising and inspiring to 
facilitate such a brilliant Group. 
 Our role, as established leaders, is to 
amplify their quiet voices and give them 
the platform they need to educate us on 
what the railway can do to promote positive 
change and move towards a more inclusive 
and diverse industry. 
 To sign up or find out more about the 
Joint WR and RIA EDI Charter, please 
e-mail: info@edicharter.co.uk

Adeline Ginn MBE, Founder and Chair of Women in Rail and 
Legal and Marketing Director at CPMS – Egis and Ruth Busby, 
HR Director at GWR and Co-Chair of Women in Rail South 
Regional Group on the EDI Charter Working Group

Women in Rail       Adeline Ginn & Ruth Busby 

Adeline Ginn

Ruth Busby
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A recent report by City & Guilds 
and the National Skills Academy 
for Rail has brought the scale 
of the skills shortage facing the 
rail industry into the spotlight: 

according to industry estimates, up to 
120,000 additional people will be required 
in the sector over the next five to ten years 
to keep the railways running and deliver 
new projects. Rail is on the cusp of a multi-
billion pound boost to its infrastructure, 
and as it prepares to take its place as a key 
driver in meeting the UK’s target of net 
zero emissions by 2050, the nationwide 
shortage of workers could stifle the sector’s 
ambitions. In this article, I will be examining 
the leading causes of this issue and laying 
out my recommendations to future proof 
the industry. 

A growing industry
From the development of High Speed 2 
(HS2) and the Northern Powerhouse Rail 
programme to the East West Rail project, 
the rail industry is undergoing a significant 
infrastructure boost – many of the planned 
schemes are the largest seen for generations. 
And the employment opportunities are 
huge: companies behind HS2 expect the 
project alone will create 22,000 jobs in the 
next few years. 
 While the use of passenger services has 
declined since the start of the Covid-19 
pandemic – in line with the government’s 
‘stay at home’ safety message – rail freight 
has remained in high demand. Use of rail 
for international freight movements – 
particularity the Europe-China route – is 
also on the rise. With capacity on air and 
some sea freight services continuing to be 
strained by reduced passenger service, rail 
has become the transportation mode of 
choice for many businesses. 

Where are the workers?
Although rail is a growing industry with 
ample and varied job opportunities, the 
sector is failing to attract workers. The 

challenges it faces are threefold: an ageing 
workforce, failure to attract a diverse 
employee base, and the withdrawal of EU 
workers from the UK jobs market. 
 Firstly, according to the report by City 
& Guilds and the National Skills Academy 
for Rail, just 16 per cent of the current 
rail workforce is female and only 24 per 
cent of women would consider a career in 
rail; similarly, just 27 per cent of BAME 
respondents to the study said they would 
consider working in rail. There is also the 
challenge of an ageing workforce – 28 
per cent of workers in the industry are 
currently aged over 50 and hence could 
reach retirement age by 2025 - but only 26 

per cent of 18 to 24-year olds say they would 
consider a career in the industry. Coupled 
with the exodus of EU workers owing the 
result of the 2016 EU referendum – the 
proportion of EU workers in the rail sector 
dropped from 17 per cent to 15 per cent 
from 2016 to 2018 – it is clear there is an 
immense challenge ahead to recruit the 
necessary volume of candidates. 

What can be done?
The industry needs to do more to raise 
awareness of the opportunities available 
and challenge the preconceptions many 
may have of a career in rail; this includes 
outreach programmes in schools, colleges, 

Zoe McLernon, Multi Modal Policy Manager at Logistics UK, asks: what can we do?

The nation’s railways need 
120,000 more workers

Delivering the goods    Zoe McLernon
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and universities. We also need to see the 
establishment of dedicated training and 
mentorship programmes for rail freight, 
something Logistics UK is committed to 
seeing come to fruition. Apprenticeships 
must be fit for purpose: the number of 
transport apprenticeships started in the 
last five years is less than half the original 
30,000 target set by the government in 
2015, according to Logistics UK’s Skills 
and Employment Report 2020. A four-
year update by the Strategic Transport 
Apprenticeship Taskforce (STAT) in October 
2020 revealed that just 11,254 have begun 
training as apprentices in road and rail 
client bodies and the supply chain since 
the taskforce was established in 2016. That 
number is also short of a revised 15,200 
target set by the Department for Transport 
(DfT) in 2016/17.
 With women representing just 16 per cent 
of the workforce, the work of Women in Rail 
– an organisation dedicated to supporting 
women in the industry – is a vital asset 
in bridging the gender gap; Logistics UK 
continues to support its work. Their work 
brings together women across rail to support 
and guide them through their careers while 
promoting opportunities in the sector. Such 
organisations are key to positioning rail as 

an attractive career choice. 
 Rail freight is vital in achieving the 
UK’s environmental, economic, and 
international trading ambitions. While there 
are many exciting infrastructure projects 
underway, industry and government must 
work together to attract the hundreds of 
thousands of new applicants needed to 
secure the industry’s future.

Logistics UK is one of the UK’s leading business groups, 
representing logistics businesses which are vital to 
keeping the UK trading, and more than seven million 
people directly employed in the making, selling and 
moving of goods. With Covid-19, Brexit, new technology 
and other disruptive forces driving change in the way 
goods move across borders and through the supply 
chain, logistics has never been more important to UK plc. 
Logistics UK supports, shapes and stands up for safe and 
efficient logistics, and is the only business group which 
represents the whole industry, with members from the 
road, rail, sea and air industries, as well as the buyers 
of freight services such as retailers and manufacturers 
whose businesses depend on the efficient movement of 
goods. For more information about the organisation and 
its work, including its ground-breaking research into the 
impacts of COVID-19 on the whole supply chain, please 
visit logistics.org.uk 
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    The industry needs 
    to do more to raise  
awareness of the  
opportunities available  
and challenge the 
preconceptions many  
may have of a career  
in rail; this includes  
outreach programmes  
in schools, colleges,  
and universities. 
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The easy to use 4 wheel drive Aquarius Rail Mule transports 6 people 
in the cab on rail plus tools. Approved for use under live OLE & ALO.
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Email: ben@aquariusrail.com
Call: 01765 635 021
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Projects, almost by definition need to be completed by  
a specified date, therefore time management through the 
use of a project programme is crucial

However, many will have 
witnessed project programmes 
that resemble a fairy tale…. 
where all the works go off 
without a hitch. That is, until 

someone realises that the completion date 
is not achievable, and the question ‘why’ 
starts to be asked. An investigation ensues 
and what becomes apparent is that historic 
project delays have not been accounted for 
in the programme and now it’s too late to 
resolve without affecting the completion date.
 Covid-19 has affected thousands of projects. 
Its impact on industries across the globe 
has been monumental. The engineering 
and construction sectors are no exception 
to this, with many projects grinding to a 
halt at the end of Q1 2020. The pandemic 
has placed a heavy burden on project teams 
who must assess both retrospective and 
forecast prospective delays, which have or 
will likely occur due to the virus. It is events 
like Covid-19 that have brought the quality 
of the project programme into sharp focus 
and highlight whether the team have properly 
updated and maintained it or not. 
 In light of these circumstances, we 
have compiled a few hints and tips for 
structuring, integrating, and maintaining 
programmes so that events such as Covid-19 
will be far easier to manage. Drawing on 
our experience, we have also identified and 
shared below common problems which 
impact a project programme and how they 
can be resolved. A well-structured and 
integrated programme will enhance a project 
teams’ ability to reliably monitor progress, 
forecast delay and proactively manage any 
identified issues.

What common problems impact a  
project programme?
Some of the most common problems  
which impact a programme are: 

1.  Level of detail within the Work  
Breakdown Structure (WBS).

2. Missing works scope.
3. Missing logic and dependencies.
4. High levels of float.
5. The use of ‘hard’ constraints.
6. Negative float.
7. No clear or identifiable critical path.

The seven problems above all interweave 
with one another and can have a 
compounding effect which can ripple 
throughout a project programme.

Why do the problems above impact 
a project programme? How can they  
be resolved?
(1)  Without a clearly defined WBS, drawn 

up (or at least integrated) by a single 
controlling mind, programmes can often 
be difficult to understand, particularly 
when comprising of thousands of 
activities. These programmes resemble 
a list, as opposed to a well-structured 
plan. By incorporating a WBS into a 
programme, a hierarchical structure 
is created. This enables the relevant 
sequences of work to be summarised and 
assessed. As a result, large and complex 
programmes become easier to interpret, 
as works can be broken up into smaller 
sequences of work. This also applies to 
activities with long durations which 
should also be broken down to allow 
accurate progress updating. 

(2)  Missing scope is another symptom 
of an ambiguous WBS. Programmes 
without a clearly defined scope of work 
are more susceptible to ‘scope creep’ 
where changes are not recorded against 
the original programme. Scope that 
is added during the project should be 
incorporated into the programme and 
assessed. This will then determine if an 

adjustment to the completion date may 
be required, or a recovery programme 
needs formulated. It is imperative that 
project teams ensure all work scope is 
included in the original programme,  
so they have an accurate baseline against 
which to measure and record any c 
hanges which occur.

(3)  Programmes that do not include all 
scope are highly likely to give rise 
to missing logic and dependencies. 
As a programme’s logic defines the 
relationships between activities, if 
a programme contains open ends 
(activities with neither a predecessor nor 
successor activity), this will inevitably 
result in flawed logic which may obscure 

Planning and programmes: 
hints and tips for structuring 
and integrating programmes
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Carl Simms is a Director and claims 
management specialist at HKA with 
over 18 years’ experience in the rail, 
construction and engineering industries. 
He has worked on a range of projects in 
the rail, rolling stock and signalling sector 
for a variety of clients providing support 
with contentious issues (dispute resolution 
and avoidance), drawing on skills in 
adjudication, arbitration and litigation, as 
well as, preparing and defending claims. 
Carl can be reached via carlsimms@hka.com
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the true critical path of a programme. 
This is best addressed by ensuring each 
activity and dependency is assigned with 
a logical predecessor or successor. This is 
usually done with a ‘Finish to Start’ link, 
to ensure that the programme reacts 
dynamically to any changes made. 

(4)  High levels of float imply an activity has 
a long period of time before affecting 
the critical path on the project. Certain 
activities may genuinely have that much 
float attributed to them. Other activities, 
however, contain high float because they 
are missing logic and the period prior to 
becoming critical is inaccurate. Identifying 
which activities are missing a dependency 
and assigning the correct logic will reduce 
high levels of float within a programme.  

(5)  Programmes that contain missing logic 
can sometimes prompt the application 
of ‘hard’ constraints, i.e., ‘Must Finish 
On’, to artificially hold activities in place. 
This type of constraint must be avoided 
as it overrides the relationship of an 
activity’s predecessor to drive logic when 
progress is updated. It is best to remove 
all ‘hard’ constraints and use either a 

‘soft’ constraint, i.e., ‘Finish On Or After’ 
(which will not override the relationship 
of an activity’s predecessor) or the correct 
predecessor to drive the activity.

(6)  Negative float frequently occurs in 
programmes which have activities with 
‘hard’ constraints. Negative float can 
indicate a scheduling problem caused by 
an activity start date set earlier than the 
end date of its predecessor. Removing 
‘hard’ constraints in the programme will 
ensure an activity start date cannot be 
set earlier than the end date and will 
likely remove negative float within that 
logical sequence. 

(7)  Rectifying the previous issues 
highlighted above will increase the 
likelihood of identifying the true critical 
path within the programme. A clear and 
identifiable critical path will enhance 
the programme’s ability to demonstrate 
critical and non-critical delays which 
occur throughout a project. 

Programme integration
Having highlighted common problems which 
impact a programme structure, we now 
come to the topic of programme integration. 
Having a truly integrated programme 
means: ONE source of truth, ONE team 
working together to deliver ONE common 
objective with ONE overall delivery. 
 So, what does true Integration look 
like? Integrated planning requires real 
collaboration amongst multiple planners 
representing different workstreams across 
complex capital works. Integration will 
ensure stakeholders are actively involved 
early in the production and continuous 
development of the programme. It promotes 
the project team to ‘buy in’ to the programme 
where issues are identified, discussed, and 
hopefully resolved. Creating an environment 
that promotes ‘collaboration and togetherness’ 
in delivering common goals often helps pre-
empt problems that are otherwise likely to  
be encountered. 
 It is the best strategy to avoid gaps in 
the programme such as missing interfaces, 
interdependencies, an unreliable critical 
path. Without integration, a lot of the issues 
described earlier typically arise and can give 
rise to formal disputes between parties. The 
next step is to enable the full integration of 
the programme. 

What does full integration of the 
programme mean?
Integrated planning ensures the project scope 
is defined using an iterative life cycle approach, 
with flexibility and agility built into the 
programme. This will give a greater chance for 
achieving the project’s objectives. We use these 
terms very deliberately, as follows:
•  Flexibility – because change always 

happens, and needs  
to be recorded as efficiently as possible.

•  Agility – because to identify the effects of 
change, a dynamic and agile programme 
that reacts and moves according to change 
is paramount to a successful delivery.

Planning ‘best practice’ should be adhered 
to when developing, integrating and 
maintaining the baseline programme, as 
you should start as you mean to go on! 
The integrated baseline programme is 
going to be the best point of reference, so 
it is important that it is communicated 
to all parties and used as a ‘working tool’ 
as opposed to a mere ‘reporting tool’ of 
historical events!
 Best practices, dependencies and interface 
management must be consistent throughout 
the project. It revolves around four key 
stages: identification, coding, integration and 
impact analysis, and finally impact resolution. 
Poor integration will not be conducive to 
impact analysis or scenario planning.
 It is worth reiterating that collaboration 
is crucial to ensure all members of the team 
are consulted during the identification 
stage. This is vital as it only takes one missed 
dependency to introduce a delay to the 
project. Ensuring full Integration is no small 
task. It requires planning, communication, 
and commitment throughout the project life 
cycle. The benefits include:
•  Improved collaboration across the  

project team.
•  More accurate forecasts and what- 

if scenarios.
•  Faster insights for all stakeholders to align 

with operational planning and strategic goals.
•  Greater process visibility and transparency 

that strengthens risk management. 
•  A single version of the truth backed by 

transparent methodologies and processes.

Summary
The hints and tips covered in this article 
provide guidance on how to structure and 
integrate a programme more effectively. 
Whilst the approach is not exhaustive, it is 
intended to incorporate the most common 
issues which can prevent a programme’s 
primary purpose: to provide the project team 
with a dynamic and reliable tool that can 
be used to identify issues early and plan for 
change events as they occur. 
 Whilst it is near impossible to foresee an 
event such as Covid-19, a well-structured 
programme will enable impact and scenario 
analysis necessary to assess the overall 
impact of such a significant delay event. 

    Having a truly integrated 
    programme means: ONE 
source of truth,  ONE team 
working together to deliver 
ONE common objective  
with ONE overall delivery

Stephen Mills has over 10 years’ 
experience in the construction industry 
working as a planning engineer and site 
manager, for both main contractors and 
sub-contractors. He has been involved 
in a wide range of building and major 
infrastructure projects across the rail 
sector (tunnel M&E fitout), highways, 
new-build construction and construction 
refurbishments. During his professional 
career, Stephen has been involved in 
preparing and analysing project schedules 
to produce monthly progress updates of 
contract schedules, establish project critical 
paths and identify project constraints. His 
planning and delay analysis skills have been 
applied to the preparation and assessment 
of extension of time claims for major 
rail and construction projects. He is also 
acknowledged as a specialist in alternative 
dispute resolution, which he combines with 
a strong knowledge of risk allocation within 
standard forms of construction contracts 
including the NEC suite and JCT.
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Sally Shellum and Jonny Buckley explain how a data-driven 
approach to training provides the opportunity for rail to get 
the right training to the right people at the right time

Having a skilled workforce 
with the right competences 
is fundamental to the rail 
industry’s ability to run safe 
and effective operations. 

Across the industry, tens of thousands of 
staff are deployed daily to inspect, maintain 
and upgrade our national infrastructure 
and rolling stock. All these employees 
need ongoing training to make skills and 
competences keep pace with the network’s 
evolving demands. 
 Planning training to provide the right 
skills and competences when and where 
they’re needed is complex and time-
consuming. The sheer number of moving 
parts – from the changing conditions of 
infrastructure and assets, through to the 
roll-out of new technologies such as  Digital 
Railway and modern rolling stock, and the 
developing nature of individuals’ knowledge 
and experience – is daunting. 
 This complexity is perhaps why rail, like 
other asset-heavy industries, has often 

tended to stick with traditional approaches 
to training needs analysis. Training has 
been allocated according to roles, grades and 
historical requirements, with plans based on 
the previous year’s training activity. But the 
drawbacks are many. Annual training plans 
are unable to evolve to reflect the changing 
situation on the ground, so are quickly out 
of date. And the lack of a clear link between 
training interventions and its impact on 
network performance means training spend 
is often seen as an overhead. At a time when 
rail industry budgets are coming under 
pressure, this misses an opportunity to 
frame training spend as an investment in 
raising operational standards and hitting 
performance goals.
 Given this complex picture, industry 
leaders are left wondering how best to 
identify and deliver the right training to 
the right people at the right time, all while 
drawing a clear link to improved operational 
performance and safe delivery. The answer 
lies in using data and digital tools to make 
the link between performance, training 
needs and outcomes – and to do so at pace. 
 There are three actions that can drive this:

1.  Use data-led evidence to uncover fresh 
insights into needs and outcomes.

2.  Close the loop between training and 
performance.

3. Harness new digital delivery modes.

Use data-led evidence 
The traditional approach to training, based 
on precedent, organisational matrices and 
roles, can fail to improve the individual and 
team competence and capability needed to 
improve operational performance. Leaders 
need a fresh approach that’s driven by 
needs and outcomes, not by legacy working. 
Data-driven insights offer the potential 
for training leaders to identify far more 
effectively the learning interventions 
required to achieve optimal outcomes. 
 In this respect, Network Rail Training is 
already ahead of the game. PA is working 
with the organisation to develop award-
winning systems and decision-support 

tools that will modernise the industry’s 
approach to how it plans workforce learning. 
This includes aggregating and analysing 
operational data to link performance to  
the competences and skills needed to 
manage engineering tasks and deliver  
high-performing systems. PA and Network 
Rail have developed intelligent algorithms 
to calculate the impact of planned training 
interventions and understand how this 
will change both future competence 
requirements and, therefore future  
training requirements. 

Close the loop 
Key to linking training and performance 
is making sure outcomes can be identified, 
tracked and assessed, noting that there is 
likely a lag between delivery of the optimal 
training plan and frontline teams having 
the opportunity to demonstrate their new 
skills on the infrastructure. Training is still 
largely viewed as an overhead rather than as 
an investment. Data can flip this on its head 

How data insights can 
transform rail skills
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and bridge the gap between training and 
outcomes – be they operational, safety or a 
wide range of other performance benefits, 
such as team productivity, faster fix time or 
a reduced engineering backlog. In doing so, 
the right velocity of data interrogation can 
turn measurement from a lagging indicator 
into a real-time dashboard of performance. 
 Data-driven analysis of outcomes can turn 
training from a headwind into a tailwind.  
With Network Rail having devolved its 
business and provided autonomy to its five 
delivery Regions, Network Rail Training has 
focused on developing an informed supplier 
service to its customers. By leveraging data 
and focusing on the upstream analysis 

of needs, Network Rail Training is able 
to support exceptionally busy frontline 
managers in their campaign to Put 
Passengers and Freight Users First. 

Harness new digital delivery modes 
Data insights help ensure training gets to 
the right people. But it’s also important 
to deliver the right type of training. The 
societal shift to digital has transformed 
people’s expectations of how they will learn. 
Most of us now consult our smart phones 
rather than a reference manual to find 
out how to do something – the ‘YouTube’ 
approach to skills acquisition. So, training 
delivered solely through a traditional 
classroom interface may no longer cut it.
 Digital tools provide a host of 
opportunities to supplement the traditional 
classroom experience and deliver learning 
and instruction resources at the point 
of need – a case of augmenting courses 
with resources. Here too, there is a real 
opportunity for rail to modernise and 
innovate. This could include, for example, 
designing and developing intuitive apps 
to support frontline staff with tasks such 
as the inspection and maintenance of 
assets or providing guidance on how to 
lead and manage their teams. The potential 
for innovation at the point of delivery is 
significant, with developments in virtual 

and augmented reality and the 3D printing 
of complex mechanical components offering 
exciting opportunities to enhance the 
learner experience and embed knowledge 
and new skills. 

The track ahead 
As rail leaders seize the opportunity to 
innovate, they’ll need to be aware of the 
significant cultural shift required. The strong 
attachment to long-established training 
entitlements won’t disappear overnight. High-
quality engagement with stakeholders will be 
needed to realise the change. This will include 
working closely with frontline managers 
to understand training demand as well as 
expert change management to introduce the 
workforce to a performance-focused approach 
driven by network requirements. 
 The prize for the industry, however, is 
invaluable – a workforce with the right skills 
to operate and maintain high-performing 
systems that meet customers’ growing 
expectations of the rail network, and greater 
longevity of talent that delivers on both the 
economic and cultural expectations of the 
rail industry. 

Sally Shellum and Jonny Buckley are Rail and Transport 
Infrastructure experts at PA Consulting
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Arcola Energy recently presented an overview of the Scottish Hydrogen Train project,  
Gordon Stewart explores the role played by one of its consortium partners, Arup, 
 in assessing the role and opportunities hydrogen-powered rail traction

The project aims to prove that 
hydrogen can be safely and 
effectively used as a sustainable 
alternative to diesel trains in rural 
areas not planned for electrification.  

Project overview
Arup is part of a supply chain consortium 
tasked to deliver a production-ready and 
safety certified hydrogen powered train in 
time for COP26 in Glasgow later this year. 
Here Scotland will be showcasing a range of 
low-carbon innovations and technologies, 
including those in passenger transport – a 
traditionally challenging sector to decarbonise. 
Arup is providing several areas of expertise 
to the consortium, including specialist rail 
engineering to inform the safety case for 
the hydrogen train, and a Route to Market 
assessment for the integration of hydrogen 
trains on the Scottish passenger network. 
Overall, the project aims to prove that 
hydrogen can be safely and effectively used 
as a sustainable alternative to diesel trains 
in rural areas not planned for electrification. 
The project closely aligns with the Transport 
Scotland Rail Decarbonisation Services Action 
Plan, which sets out the challenge to remove 
diesel trains from the network by 2035. Arup’s 
involvement builds on the firm’s work with the 
Rail Safety and Standards Board to develop a 
roadmap for the entry into service of hydrogen 
trains on the UK rail network.
 The project is focused on converting a 
decommissioned Class 314 a train into 
hydrogen fuel cell train based at Bo’ness 
and Kinneil Railway. Hydrogen fuel cell 
power packs deliver zero-carbon emission 
performance, offering a replacement 
for diesel engines with uncompromised 
performance, improved efficiency, and 
quieter operation. Evidence from services 
abroad, such as in Germany, indicate that the 
high energy density of hydrogen enables long 
distances to be covered between refuelling. 
 The conversion is intended to demonstrate 
the potential of using existing rolling stock 
to deliver future zero-emission passenger 
services through conversion, as opposed to 
the manufacture of new units. 

 The consortium, appointed by Transport 
Scotland, Scottish Enterprise and the 
Hydrogen Accelerator (St Andrews 
University), is made up of industry-leaders 
in hydrogen, rail consulting and rail safety, 
including Arcola Energy, Arup, AEGIS and 
Abbott Risk Consulting. 

How does it work?
The train will be powered by a hydrogen fuel 
cell – Arcola’s ‘A-Drive’ technology – which 
Arcola Energy have already deployed in 
other modes of transport including buses 

and HGVs. The train will carry its energy on 
board, rather than relying on overhead lines, 
addressing the cost concerns inherent with 
electrifying rural routes. Energy is provided 
to power the train through the reaction 
between hydrogen (in the onboard tanks) 
and oxygen (in the ambient air). The only 
by-product of this reaction is water vapour, 
resulting in a clean, zero carbon at point of 
use alternative to the diesel trains currently 
in operation. Depending on the route 
characteristics, long distance journeys can 
be completed without refuelling. For longer 

The Scottish Hydrogen 
Train project

WE ARE
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Clare Lavelle, Scotland  
Energy Business Lead at Arup
‘With Scotland’s focus on achieving net 
zero emissions by 2035 and rail playing 
a leading role in this, hydrogen offers a 
safe, reliable and zero carbon alternative 
to other forms of rail propulsion. This 
project is not only a crucial step in helping 
us understand the practical challenges 
of using hydrogen traction power on 
our railways, but an example of the type 
of investment Scotland needs to take 
advantage of the opportunity to build a 
secure, flexible, cost effective and zero 
carbon energy network.’

distances, the green hydrogen production 
sites emerging over Scotland will provide 
the refuelling network necessary to support 
reliable passenger services. Part of Arup’s 
role in the project will be to assess the 
requirements for refuelling and propose the 
most effective refuelling points.

A sustainable alternative for 
decarbonisation of Scotland’s railways
Hydrogen is a solution for routes that have 
been identified by Transport Scotland as 
‘alternative traction’, meaning that whilst 
they need to be decarbonised, electrification 
is not feasible. These routes are typically 
slower, long-distance, rural routes. As 
part of the “Route to Market” assessment 
objective of the project, the Inverness-
Wick, Western Highlands Line and Kyle of 
Lochalsh Line are being studied in detail, 
with potential for further routes around 
Scotland and the UK to be explored. 
 Hydrogen is also being considered as 
an option for ‘electric transition’ routes, 
which have been marked for electrification 
sometime between now and 2035. Rather 
than run diesel trains on these routes until 
they become electrified, hydrogen is being 
explored as a way to decarbonise these 
routes in a shorter timeframe whilst the 
electronification infrastructure is prepared.
 One of the novel elements of this 
demonstration is the use of a refurbished 
train, rather than the purchase and import 
of new units. This enables network operators 
to continue to use the units leased to them 
and ensures that the full life of the diesel 
multiple units (DMUs) is realised. Trials 
abroad have largely been using new purpose-
built hydrogen units, which can increase 
the costs and cause greater disruption to 
services. By utilising the DMUs, industry 
can have confidence in their conformity with 
the rest of the railway infrastructure.
 As well as the environmental benefits of 
transitioning from diesel to zero-emission 

trains, the project is set to deliver social 
benefits. Firstly, those communities along 
the proposed routes, many of whom rely 
on rail for their everyday journeys, stand 
to benefit from a zero-emission form of 
transport. Secondly, the Scottish hydrogen 
economy will be presented with a significant 
opportunity to meet new levels of hydrogen 
demand, supporting job creation and growth 
in many ‘hydrogen hubs’ across the country. 

The bigger picture
Large parts of the Scottish network have 
already been electrified and 75 per cent 
of ScotRail passengers already travel on 
an electric train. A rolling programme of 
electrification is being planned, however 
some remote routes such as those between 
Inverness and Wick and Dingwall and 
Kyle of Lochalsh do not feature in the 
Transport Scotland plans for electrification, 
meaning that an alternative source of 
power will be required – with hydrogen or 
battery technology the expected solutions. 
A thorough route assessment is being 
conducted to highlight those lines with good 
potential for hydrogen service based on a 
range of factors including service patterns, 
topography, line speed, and their proximity to 
hydrogen production and fuelling locations. 
 Arup will produce a ‘Route to Market’ 
assessment report for hydrogen rail, 
based on its implementation following 
demonstration of the new unit at 
COP21. A key project objective is to 
create opportunities for the Scottish rail 
supply chain through skills development 
and industrialisation of the technology, 
therefore Arup will work with the Hydrogen 
Accelerator to chart the route to mainline 
deployment of hydrogen powered trains 
across Scotland. 
 Arup have extensive expertise in the 
hydrogen economy, having delivered the 
Scottish Hydrogen Assessment Report 
in 2020, a key document supporting the 

Government’s Hydrogen Policy Statement. 
This assessment modelled different 
hydrogen scenarios for Scotland for 2045, 
from a steady development of the sector 
through to a rapid expansion with Scotland 
able to supply domestic and international 
hydrogen markets. This uniquely gives the 
firm a multi-disciplinary perspective on the 
hydrogen economy, which will be crucial for 
this project to interface at a national level, 
where rail is just one industry looking to 
make the transition to hydrogen.

What next?
Arup will detail how this project fits in a 
wider commercialisation strategy including 
options for future rolling stock which can 
be converted to hydrogen. The firm will also 
assess the feasibility of hydrogen trains as a 
viable solution for specific routes, establishing 
potential service patterns, stabling and 
fuelling strategy and other operational and 
planning considerations. This will detail the 
main barriers for entry of hydrogen to the 
wider network with high level assessment in 
terms of GVA and jobs, using the evidence base 
from the market assessment.
 Running up to demonstration of the 
production-ready and safety certified 
hydrogen powered train in the autumn, Arup 
will look at the wider picture for hydrogen 
rail nationally following the demonstration, 
including job creation, integration with the 
wider hydrogen economy, and best practices 
for safety certification. The corresponding 
Route to Market document will be published 
to inform hydrogen rail policy-making and 
hydrogen production strategies to support 
the rail decarbonisation strategy.

Gordon Stewart is a rail operations professional with 
experience across various UK rail organisations. He 
has held senior management roles at Train Operating 
Companies and within Network Rail since 2013 and led 
project teams within successful UK rail franchise bids for 
a variety of owning groups. His technical expertise relates 
to system wide train service performance management, 
analysis and strategy alongside business case preparation 
with a focus on economic and societal benefits.

314 Class at Arcola Energy’s workshop at the Bo’ness and Kinneil Railway.
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What is a safety culture 
and what is its value to 
organisations? In this 
first of a three-part series 
of discussions, Russell 

Keir, Vice Chair of the Railway Group at 
the Institution of Safety and Health (IOSH) 
together with the RSSB’s Paul Leach, take 
a less than scientific view of the subject to 
stoke the fires, invite opinion and identify 
challenges, controversial or otherwise, on 
what a safety culture is or should be.
 We started by doing what many other 
people do to find out more about a safety 
culture and searched the internet. Having 
read and considered a number of definitions, 
the definition provided by the Health and 
Safety Laboratory (HSL) seemed appropriate:
‘Safety culture is a combination of the attitudes, 
values, and perceptions that influence how 
something is actually done in the workplace, 
rather than how it should be done.’ 
 The definition added: ‘Poor safety culture 
has contributed to many major incidents and 
personal injuries and can be just as influential 
on safety outcomes as an organisation’s safety 
management system itself’.

Safety culture – it’s easy, isn’t it?
The simple answer is yes – or is it? The 
point is that safety culture is a complex 
concept and many things will influence its 
evolution. There can be both positive and 
negative influences. Over time, a culture 
may develop out of the decisions that proved 
to be successful or unsuccessful, and the 
reasoning or perceived reasoning behind 
them becomes embedded into ‘the way we 
do things around here’ and ‘what people do 
when no one is looking’. Hopefully, these 
reflect the positive influences, but this is not 
always the case. 
 A culture will evolve whether it is managed 
or not. However, the key question to 
consider is, ‘is it a safe culture?’ How do we 
know it is? and, how can we influence its 
propagation? For an organisation to have 
a ‘safe culture’, it needs to decide what 
‘safe’ looks like and share that vision with 
everyone in the organisation. This should set 
the ‘safety’ expectations. 

 However, organisations need to go further 
and ensure that their leaders, managers, 
and staff have a fundamental understanding 
of how to think about safety risk, the role 
they play and be able and willing to make 
informed decisions, and not necessarily 
continue doing what they have always done. 
 Most people understand that safety 
management is about having arrangements 
in place to control health and safety risks. 
However, is the reasoning for having these 
arrangements clear and fully understood 
(throughout the organisation)? More 
importantly, do staff believe these 
arrangements will keep them safe and 
will they comply with them? These are the 
thoughts that should trigger consideration 
of how good the safety culture is.
 Knowledge of what is meant to happen 
in an organisation must be reflected in 
what actually goes on. But how is this 
achieved? How are poor safety behaviours 
and organisational processes and practices 
identified, understood and corrected to 
prevent poor custom and practice becoming 
the norm? Conversely, and importantly, 
how are good behaviours and organisational 
practices recognised and communicated? And 
to what extent do organisations explicitly 
or implicitly accept behaviours that may be 
associated with a poorer safety culture?

Safety culture – guidance in the  
rail industry
The rail industry is no exception in producing 
guidance and tools to improve understanding 
of what a safety culture is and what can be 
done to improve it. 
 The Office of Rail & Road (ORR) has 
published its strategic risk chapter on 
‘Leadership & Culture’ on its website. It 
reports: ‘A positive culture is a key ‘enabler’, 
as it can further reduce the likelihood of a 
dangerous occurrence and make compliance 
with health and safety legislation much more 
likely as it promotes a willingness to think 
and do things in a healthy and safe way.’
 The document goes on to discuss where it 
expects the industry to improve its safety 
culture, by promoting a learning approach 
to create and maintain an effective culture, 

where the leaders regularly review health 
and safety performance and are able to 
take prompt action to prevent accidents 
and occupational ill health. The ORR also 
promotes the use of its Risk Management 
Maturity Model (RM3) as a tool for assessing 
an organisation’s ability to successfully 
manage health and safety risks, identify 
areas for improvement and provide a 

What is a  
‘Safety Culture’ anyway?
On the surface, a ‘Safety Culture’ doesn’t sound like something to court controversy.  
So, why do so many people have widely different opinions on it? 

Russell Keir

Paul Leach
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benchmark to drive improvement. Each criterion includes a positive 
safety culture statement. Criterion ‘OC6 Organisational Culture’ gives 
some background to what organisational culture is and details ‘seven 
attributes of an integrated Health and Safety Culture’.
The purpose of the ‘culture’ criterion in RM3-2019 was not to 
produce empirical information on culture but to give an indication 
of potential issues that could then be pursued in more detail. As the 
saying goes, other brands are available.
 The Railway Safety & Standards Board (RSSB) has produced a number 
of resources to help rail organisations develop their culture. The ‘Safety 
Culture Tool Kit’, a self-assessment tool, allows organisations to assess 
their safety culture and determine areas for improvement. More 
recently, RSSB has produced several guidance documents on the concept 
of fair culture, which is built around three core principles:
1.  People make mistakes and the majority of incidents are caused by a 

combination of human performance issues and system failures.

2.  Front-line operators and others are not punished for actions, 
omissions or decisions taken by them which are commensurate with 
their experience and training, but where gross negligence, reckless 
violations and destructive acts are not tolerated.

3.  People are willing and able to express an opinion, admit 
mistakes or unsafe behaviours, without fear of being 
embarrassed, rejected or punished.

The European Union Agency for Railways (ERA) has published its 
‘Safety Culture Model’. It is a conceptual and evaluation framework 
which allows the user to assess safety culture and identify areas for 
improvement. The model is made up of three building blocks: 
•  Cultural enablers – those levers through which an organisational 

culture develops.
•  Behaviour patterns – those shared ways of thinking and acting 

which convey the organisational culture.
•  Railway safety fundamentals – those core principles which must 

be reflected by behaviour patterns to achieve sustainable safety 
performance and organisational excellence. The four cultural 
enablers and the four railway safety fundamentals are each broken 
down into three attributes (24 in total). The 24 attributes of a 
positive railway safety culture are intended to form an appropriate 
tool for the railway organisations to identify their cultural 
strengths and weaknesses. 

Aviation – another way
The aviation industry has developed an inter-organisational 
approach to safety culture, called the Safety Culture Stack. It was 
noticed by an Air Navigation Service Provider (ANSP) that there 
were risks over which it had limited control. This was because risk 
management depended on other aviation partners operating within 
an airport environment. These shared risks were effectively safety 
‘blind spots’, as the organisations were not necessarily aware of the 
risk they were creating or ‘exporting’ to others. 
 In a rail context, consider a large station with several train 
operators, infrastructure services and maintainers, retailers and 
other users of the station. All will contribute to the safe running of 
the station and all will likely have safety ‘blind spots’. The Future 
Sky Safety Joint Research Programme on Safety, initiated by the 
association of European Research Establishments in Aeronautics 
(EREA), believed that if stakeholders could work collaboratively, 
using the same safety culture approach, this would enable a 
higher-level evaluation of safety culture and a more robust set of 
development actions. The study concluded: ‘The Safety Culture Stack 
approach has shown the benefits of multiple safety culture surveys 
in a single airport location followed by collaborative safety culture 
work.’
 The Stack approach allows organisations to learn from each 
other and helps to overcome safety ‘blind-spots’ at organisational 
interfaces. Moreover, the approach shows how safety culture, often 
seen as indirectly relevant to safety and even as too vague a concept 
to be operationally relevant, can lead to concrete safety changes, 
enhanced collaboration for safety, and heightened safety awareness 
across the aviation spectrum. 
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A model by RSSB depicting the elements of a fair culture.

European Railway Safety Culture Model 2.0: Components
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 The Aviation Just Culture Manifesto 
provides an example of making safety culture 
more operationally relevant. The manifesto 
sets out three goals and five commitments.

 The goals are to:
•  Articulate a vision of just culture that 

connects with people from all industrial 
sectors, around the world.

•  Speak to people in all roles – front line, 
support, specialists and management, 
in private industry, government 
organisations and departments, and the 
justice system.

•  Provide a framework for other people to 
advance this vision of just culture.

 The commitments are:
•  Ensure freedom to work, speak up and 

report without fear.
•  Support people involved in incidents  

or accidents.
• Do not accept unacceptable behaviour.
• Take a system perspective.
•  Design systems that make it easy to do  

the right things.

Leadership and the safety culture
It would be easy to focus on failures in 
a safety culture. The Railway Accident 
Investigation Branch (RAIB) continues 
to identify them in their investigations. 
However, a positive safety culture requires 
leadership, which must permeate from 
the very top and through an organisation 

without being obstructed by a ‘bottleneck’ 
stifling, slowing or even changing the 
direction and growth of the safety culture. 
There are positive examples, which do not 
get the prominence they deserve; perhaps 
it is because these organisations have the 
leadership and safety culture that prevents 
accidents in the first place. 
 In 2013, the International Association of Oil 
and Gas Producers (OGP) report 452, ‘Shaping 
safety culture through safety leadership’ 
stated: ‘A manager’s style of leadership and 
visible demonstration of their commitment 
to safety through actions is important in 
shaping the organisation’s culture. Improving 
safety culture requires determination and 
stamina. Long-term focus, commitment, 
and a willingness to ‘walk the talk’ are more 
influential than campaigns and posters.’

What next?
We have the models, the research and, 
hopefully, the application, or do we? Are 
existing models and approaches useful and 
usable for organisations? Or do we need 
something else? What do you think? We’d 
welcome your opinion to help shape the next 
article in this series. Send your views to: 
media@iosh.com

SAFETY CULTURE  |   39

Cable Route Systems

Foundation Anchoring Solutions Slope Stabilisation

Embankment Support

www.anchorsystems.co.uk

T: 01342 719 362

E: info@anchorsystems.co.uk

‘   The Safety Culture  
    Stack approach has 
shown the benefits of 
multiple safety culture 
surveys in a single  
airport location followed 
by collaborative  
safety culture work



Rail Professional

Bridging the Gap

Info@djcivil.co.uk

Scotland 0141-737-2326 

England   

DJ Civil Engineering  
pride themselves in offering  

the full-scope of specialist  
civil engineering services  

to the rail industry. 

Our guiding principles are to 
achieve excellence with clients 

through cultivating relationships, 
and providing highly-skilled, 

multi-disciplined & well-equipped 
site teams 24/7 across a range 

of civils, safety critical and 
permanent way duties.

CIVIL ENGINEERING  
SITE LOGISTICS  

SPECIALIST LABOUR SUPPLY  
TRAINING ACADEMY

24/7  Emergency 
Call-Out 
07772184147

0161-737-2326 

0

5

25

75

95

100

DJ Civil

20 November 2020 14:36:29



Rail Professional

Dr Michelle O’Sullivan, Principal Strategy Implementation Manager – Health and Wellbeing 
at RSSB explains the importance of data in health 

Once upon a time, 
wrong side failures 
on our railway 
were a hidden 
pocket of risk. The 

same can be said of occupational 
road driving risk and accidents 
in yards, depots and sidings. 
The way we shone light on 
those areas, bringing them 
to the forefront of our safety 
thinking, was by developing key 
performance indicators (KPIs). 
Now this is happening for health 
and wellbeing too. 
 As our industry has matured 
in its thinking, interest in health 
and wellbeing data systems has 
grown. Many companies, quite 
naturally, started developing or 
improving their own. However, 
this can create problems of 
fragmentation – there might 
be a bit of useful data in this 
company, a bit in that one, 
all using different languages, 
algorithms and analysis tools.
 British Rail learned the folly of 
fragmentation in the 80s, when 
there were small collections of 
wrong side failure data here and 
there, but no clear picture of 
the whole situation. The result, 
arguably, was the Clapham 
accident of 1988, in which 
35 people were killed when a 
green signal should have been 
showing red. 
 Now all that is set to change, 
with a cross-industry health 
data system rapidly taking 
shape. For the first time, 
companies will be able to 
access a shared system with a 
dashboard. This will help to: 
•  Identify health risks in  

the industry.
•  Assess which health risks  

are a priority.
•  Make the business case for 

health interventions.
•  Track if interventions  

have worked.
•  Benchmark against other 

companies with similar 
workforce profiles.

Once this dataset is fully 
flowing, RSSB will be able to 
do one of the things it does 
best – plot nationwide trends 
to raise awareness of rising 
risk and encourage the sharing 
of knowledge, ideas and best 
practice (all in line with  
Leading Health and Safety  
on Britain’s Railway).
 Given the events of the last 
year, now perhaps more than 
ever monitoring these wider-
reaching trends is vital. Indeed, 
the data capabilities possible 
with the new system will allow 
rapid risk assessments to be 
undertaken, which could help 
us respond to a health crisis 
like Covid-19 in the future. 
Imagine if you could find, with 
the click of a button, how many 
members of staff had underlying 
health conditions, how many 
fell absent, and how many 
might do? Not only can it allow 
us to protect staff, it can help 
us keep the railway running. 
Using a common language 
and having a clear direction of 
improvement can also facilitate 
audit processes – including ORR 
health inspections.
 As well as a health and safety 
case for this work, there is also 
a sound business one. The cost 
of impaired health is estimated 
to be £889 million to the rail 
industry every year. Having 
an accurate cross-industry 
dashboard can help focus 
investment where it is most 
needed to beat this cost down 
– and it’s estimated the sector 
will make annual savings of 
£10 million on costs relating to 
impaired workforce health. 
 T1239 is the first of three 
phases on our road to this ideal. 
It features health data KPIs, 
platform user requirements 
and likely costs. Phase 2 will see 
the development and testing 
of the prototype with the pilot 
user community. Phase 3 will 
see the roll out and adoption 

of the system by rail sector 
organisations from 2022.
 The DfT and ORR both 
support this workstream. They 
see it as a key driver in building 
a healthier, more effective 
workforce – which it is. To put 
it simply, though, at the end of 
the day, if you can’t measure it, 
you can’t manage it. The Rail 
Minister, Chris Heaton-Harris, 
has positioned this as a long-
term cost-saving initiative for 
industry, highlighting that it 
‘provides a basis for improving 
the quality of reporting and 
the availability of data whilst 
potentially reducing cost 
burdens. It will assist the 
industry in making effective 
decisions to protect workers  

and help the UK railways to 
continue to be one of the safest 
in the world’.
 Companies can start reporting 
against the KPIs for free, right 
now. Companies wishing to 
take part in Phase 2 will need to 
budget approximately £5,000 
to £15,000 for development 
costs, depending on the systems 
in operation and the selected 
reporting mechanism. Sixteen 
companies have already signed 
up. Want to be one of them? 
Contact Noodhir.Sobun@RSSB.
CO.UK for more details.

Dr Michelle O’Sullivan is Principal 
Strategy Implementation Manager – 
Health and Wellbeing at RSSB
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During the transition it was 
imperative for Heathrow Express 
to maintain its daily service 
while launching a new upgraded 
fleet maintained in Reading. 

The project was complex and involved many 
stakeholders. Here Sophie Chapman, business 
lead of Heathrow Express, explains how great 
teamwork and a collaborative approach made a 
smooth ‘HEX-it’ happen.
 Heathrow Express has known for at least 
six years that it would need to vacate the 
Old Oak Common depot to make way for the 
HS2 route.
 What was once an industrial depot used for 
train maintenance will become a ‘super-hub’ 
connecting high speed rail services between 
the South West, Midlands, Scotland and the 
North with Central London and Heathrow. 
 Initially, there were plans for Heathrow 
Express to build a new depot in Langley. But 
then as GWR’s Class 387s became available, 
the decision was made in 2018 to save 
money for the public purse and join forces 
with GWR to migrate to their Reading depot. 
This also presented an opportunity to retire 
the life-expired Class 332 trains. 
 We might be a 15-minute point-to-point 
service, but we are at the centre of the action 
when it comes to the next phase of boosting 
sustainable rail travel in the UK for a global 
Britain! We are also an important tool for 
Heathrow’s ambitions to ensure that 45 
per cent of passengers reach the airport by 
public transport by 2026.
 Space is always constrained in our 
metropolitan South East region and the 
deadlines were tight, so maintaining a 
business-as-usual service while managing 
a major project was always going to be 
a logistical challenge. Doing so during a 
pandemic, with extra health and safety 

measures to implement and unprecedented 
business pressures, added to the complexity. 
 Andrew Darbyshire took on the challenge 
to lead the final operational phases of ‘HEX-
it’ as it started to become known. He joined 
the business in March 2019 to work on 
maintaining service levels while Heathrow 
Express dropped down from two platforms 
to one at Paddington to enable the delivery 
of the enhanced December 2019 Western 
Route Timetable. Once this was delivered, he 
became our interim Head of Train Services, 
responsible for the transition from project 
to business as usual. 
 ‘HEX-it’ required various stages to be 
aligned. We knew the final process would 
take several months to complete in terms 
of the removal and disposal of trains and 
handover to new ownership, but we also 

had to co-ordinate with colleagues readying 
the new Class 387 fleet, including GWR, 
Porterbrook and Alstom (was Bombardier).
 The Class 332 fleet, which had become 
synonymous with Heathrow Express, 
had reached the end of its life, but as the 
Department of Transport confirmed that 
the Heathrow Express service will run at 
least until 2028, the nearly new GWR 387s 
were perfectly placed to take their place after 
being carefully converted to meet the needs 
of airport customers. 
 The upgraded fleet had to be fully 
operational and in service before we could 
decommission the Class 332 fleet. That meant 
keeping two fleets maintained at the same 
time, with two engineering teams, no gaps 
in service and access to Old Oak Common 
maintained. The collaborative relationship 
between Heathrow Express and Siemens 
Mobility was crucial to achieving this. 
 The HS2 deadline was very clear and all 
the parties involved knew we couldn’t delay 
beyond end of February 2021. If we did, 
the HS2 programme could be put at risk, 
as they needed us out of the depot so that 
they could complete structural works. But 
we had carefully planned the process and 
had complete faith that our timetable was 
realistic and achievable.
 Part of that plan included the launch 
of the new fleet by the end of 2020, with 
the biggest challenge being successfully 
operating the new European Train Control 
System (ETCS) signalling system. By the 
Christmas holidays, the up-cycled trains 
were launched and running two services an 
hour, as per our Covid-19 timetable. 
 From autumn onward a dedicated team of 
up to eight from Heathrow Express worked 
exceptionally closely with colleagues from 
Siemens on readying the depot for closure 

HEX-IT: laying the 
foundations for a 
super-hub station
In 2020 Heathrow Express embarked on the final phase of 
its exit from the depot it had called home for over 20 years. 
This move paves the way for the transformation of Old Oak 
Common into the UK’s biggest ‘super-hub’ station
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and preparing the trains to go to their 
next destination. Right from the outset, 
co-operation on the ground between the 
different companies was excellent.
 The working relationships between the 
teams from HS2, Network Rail, Siemens 
Mobility and Heathrow Express were always 
positive and collaborative, irrespective of the 
challenges that were presenting themselves 
in the background. HS2 contractors were 
provided with unfettered access to the site for 
surveying and planning; Network Rail teams 
were transparent and flexible in their plans for 
decommissioning vital railway infrastructure, 
enabling the HEx and Siemens teams to 
develop plans that provided a clear pathway 
on how to get the trains out of the depot. 
 It is a tribute to the professionalism of the 
teams at the depot that despite uncertainty 
around dates and constant changes to 
schedules, every change was calmly assessed 
and replanned and the resulting tasks 
delivered safely.

 The Heathrow Express project team 
also needed to maintain positive working 
relationships with the supply chain 
delivering the new fleet – GWR, Porterbrook 
and Alstom. It was vital that the Cl.387 fleet 
was established in service before the depot 
was closed to the existing Cl.332 fleet to 
enable HEx to continue to operate.
 In total we had five Heathrow Connect 
trains (Class 360s) and fourteen Class 332 
Heathrow Express trains to remove from Old 
Oak Common.  That is a lot of ‘out of course’ 
train movements and we are really proud 
that all those trains left the depot without a 
single safety incident, which is testament to 
the planning and care that the teams took 
every time a train departed from the depot. 
 We planned the removal of the trains in 
stages. Each train had to be prepared for 
its journey before departure, with the first 
leaving the depot by road in November 2020 
and the last leaving by rail on 16 February 
2021, in a very emotional moment for both 

Heathrow Express and Siemens colleagues.
 Of the Class 332 Heathrow Express trains, 
in total twelve units were hauled by GBRf 
locos to Newport for recycling, one went 
by road to Peterbrough because it couldn’t 
be moved by rail. A fourteenth unit was 
re-wrapped and taken to Goole to a new 
Siemens facility where it will become a 
permanent exhibition and classroom facility 
for apprentices and schoolchildren – inspiring 
the next generation of rail engineers.
 The Class 360 Heathrow Connect trains 
were sold to the Rail Operations Group to 
be repurposed for their new parcel service. 
This return to parcel trains is a new and fast-
growing sector removing traffic off the road, 
with major suppliers signing up to the service. 
 After the last Heathrow Express train left 
the depot hauled by loco on 16 February, the 
site was formally handed over to Network Rail 
for the large decommissioning project to begin.
 Heathrow Express cleared the last items 
of equipment form the depot and Network 

Rail finally severed the connection with the 
wider railway by the end of March. Replacing 
the old Class 332s with the smart new Class 
387 fleet provides a more reliable dedicated 
service to Heathrow passengers, with an 
unrivalled 15-minute journey between 
central London and the UK’s hub airport.
 The Heathrow Express team are rightly 
proud of the role they played in ensuring 
the safe running of our passenger service, 
which has continued uninterrupted for key 
workers to get to the airport throughout the 
pandemic. We were able to do this as we all 
kept focussed on the big picture when we 
hit upon day-to-day obstacles or logistical 
issues. We formed good relationships from 
the start, which were based on respect and 
trust, and this stood us in great stead. 
 We might have vacated the depot at 
Old Oak Common, but collaborative work 
continues with the super-hub as we are 
one of the many train operating companies 
involved in its plans for the future.  
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Green financing 
and green 
technology in rail

The Paris Climate Agreement 
introduced in 2015 was the first 
universal, legally binding global 
climate change agreement. The 
UK ratified the Paris Agreement 

in 2016, agreeing to its aim to reduce gas 
emissions by at least 40 per cent by 2030, 
compared to 1990 emissions levels. Based 
on CO₂ emissions rates, rail is one of the 
greenest modes of transport available. It 
contributes less than 2.5 per cent of total 
transport emissions in the UK and about 0.6 
per cent of the UK’s total emissions. The rail 
industry will therefore be instrumental in 
delivering the climate change objectives set 
out in the Paris Climate Agreement. 
 But the rail industry cannot simply rest 
on its laurels. This is particularly the case 
given the significance of the climate change 
challenge and the pace of technological 
change. Major changes, on an industry-wide 
basis, are still needed. 
 Trains in the UK still rely predominantly 
on diesel traction for their power, and 
railway traction accounts for the greatest 
proportion of emissions within rail. An 
estimated 62 per cent of the rail network is 
currently diesel-powered.

 In June 2019, the UK Government 
legislated to end its contribution to climate 
change by 2050: a target which requires the 
UK to become entirely carbon neutral less 
than thirty years from now. The Department 
for Transport has further challenged the 
rail industry to remove all diesel-only trains 
from the network by 2040. Transport 
Scotland has further thrown down the 
gauntlet, setting a more ambitious challenge 
to decarbonise domestic passenger rail 
services in Scotland by 2035.

How will the rail industry achieve these 
ambitious targets? 
The Rail Industry Decarbonisation Taskforce 
reported that an estimated 3,000-3,300 
diesel passenger vehicles will need to be 
replaced, re-engined or converted to achieve 
a carbon neutral railway. 
 The industry is already moving to modify 
existing rolling stock in order to reduce 
emissions. ROSCOs in particular are taking a 
proactive approach, not least to preserve the 
value of their rolling stock.
 We explored some of the specific examples 
of new technological solutions being put 
into action by the industry in more depth 

in a previous article, in last month’s issue 
of Rail Professional. Broadly speaking, the 
focus of the ROSCOs to date has been in 
modifying existing diesel fleets through 
retrofitting battery packs. There have also 
been examples of the use of hydrogen fuel 
cell technology in the industry.
 These new technologies provide huge 
potential for cleaner alternatives to 
diesel. The industry has already begun to 
invest in change. However, much of the 
technology is still in its relative infancy. 
For example, longer distance journeys on 
battery powered trains are not yet feasible. 
Hydrogen infrastructure is not widely 
available at depots and stations. Investment 
so far has therefore been piecemeal rather 
than widespread. It is also not clear that 
modification of existing fleets alone will 
be sufficient in achieving the challenging 
targets faced by the industry.
 Electric powered trains are currently 
the only alternative to diesel that can run 
freight or passenger services with zero 
carbon emissions. But, with only roughly 
38 per cent of all railway infrastructure in 
the UK currently electrified, further work 
(and investment) is needed in this area too. 

The Great British rail industry is on the verge of a 
technological revolution. In this article Kulraj Badhesha and  
Tammy Samuel explore some of the targets that have sparked 
 the upheaval, the green technologies being proposed to 
instigate the change and potential green financing options 
which could be used to fund the transformation

Kulraj Badhesha

Tammy Samuel
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The Commons’ Transport Select Committee 
(TSC) recently reported that the government 
should publish a long-term strategy for 
not only the use of batteries and hydrogen 
technology, but also for the programme 
of electrification. A broad programme of 
electrification was underway until 2017. 
But this was scrapped by the then Transport 
Secretary Chris Grayling, due to delays 
and expanding budgets. As things stand, 
the electrification programme is set to 
recommence at the start of the next control 
period in 2024.
 The TSC does not think this is soon 
enough. In its recent report, the TSC 
states that the government ‘must take 
the first steps and start the electrification 
programme as soon as possible rather than 
waiting for the start of the next control 
period in 2024’. RIDT’s report also called 
for additional, progressive electrification of 
more intensively used routes. 
The general consensus is that the industry 
will only achieve the net zero carbon targets 
through a combination of electrification and 
the deployment of new technologies, such 
as battery and hydrogen power, in existing 
rolling stock.

Funding the change
Changes to rolling stock and changes to 
infrastructure will come at a cost. Battery 
and hydrogen technology continue to 
develop, but once there has been a landing 
on a suitable alternative to diesel, rail 
industry stakeholders will want to move 
quickly to implement the modifications. 
Electrification of infrastructure is 
particularly costly.
 Traditional funding is of course an option, 
but as economies around the globe increase 
their emphasis on environmental issues, 
there has been a growth in emphasis on 
green finance. This emphasis has come from 
both the private and the public sectors. 
 The finance industry has been reacting for 
some time now and becoming increasingly 
proactive in the “green” area. The UK 
government has also announced ambitious 
plans to position the UK at the forefront of 
green finance. As a result, green lending is 
set to increase and develop over the coming 
months and years.  
 It’s worth therefore considering what 
exactly green finance is and how it could 
potentially be relevant to the future changes 
for the rail industry.

What is green finance?
The term green finance covers a range of 
different financial products, offered in both 
the loan and the bond market.
 A green loan is a finance product which 
requires a borrower to use the proceeds for a 
‘green’ purpose. Although green loans have 
been around for a while now, in more recent 
years the Loan Market Association (LMA), 
in particular, has played a significant role in 
steering the market. 
 The LMA published a set of Green Loan 
Principles (GLPs) which define green 

loans as any type of loan instrument made 
available (in whole or in part) for new or 
existing eligible ‘Green Projects’. The GLPs 
set out the framework for understanding the 
characteristics of a green loan, based around 
four key components:
• The use of the loan proceeds.
•  The process for selecting and evaluating 

the project.
• Management of the loan proceeds.
• Reporting requirements.

The GLPs also set out an indicative list 
of the types of projects which constitute 
a ‘Green Project’. The list includes ‘clean 
transportation – such as electric, hybrid, 
public, rail, non-motorised, multi-modal 
transportation, infrastructure for clean 
energy vehicles and reduction of harmful 
emissions’. 
 This condition clearly has a direct 
relevance to the rail industry. Subject to 
meeting the requirements of the GLPs, if the 
proceeds of a loan are being used towards 
financing (or refinancing) a rail project, it’s 
clear to see how that financing could be 
categorised as a green loan. 
 The GLPs build on the Green Bond 
Principles (GBPs) which were introduced 
first, back in 2014, by the International 
Capital Market Association. The GBPs 
are internationally recognised voluntary 
guidelines that promote transparency, 
disclosure and reporting in the green bond 
market. The GBPs similarly refer to clean 
transportation (and specifically rail) as an 
eligible ‘Green Project’ for the purposes of 
categorising a bond finance product as a 
Green Bond. 
 Green finance may provide financial 
benefits. Some (although not all) lenders 
on the market may only lend if there is 
a ‘green’ element to the funding. Others 
may offer a reduced cost given that the 
borrower is using the funds against certain 
green goals. Another key factor to consider 
is the increasing pressure which banks are 
coming under to consider climate-related 
and environmental risks in their governance 
and risk management frameworks (often 
referred to as ‘ESG’: Environmental, Social 
and Governance principles) and when 
formulating and implementing their 
business strategies. The Bank of England has 
also set up the Future of Finance Project, 
tasked with considering how financial 
services might evolve over the next decade. 
A key recommendation emanating from the 
project is to promote the smooth transition 
to a low carbon economy. 
 As a result, the amount of funding 
allocated by banks towards green projects 
and towards funding such green projects 
through green loans looks set to increase 
significantly over the coming years.

How has the rail industry used green 
finance to date?
The uptake of green finance in the rail 
industry has been more prevalent in 
continental Europe than in the UK. This can 

be explained in part by the current state of 
flux of the UK’s franchising model, and also 
by Network Rail’s ownership of the railway 
infrastructure. 
However, given the scale of the challenge 
in meeting emissions targets set by the 
government, huge sums will need to be 
invested to transform or replace existing 
fleets. In addition, Network Rail has been 
calling for some time to transform the way 
in which third party private investors are 
able to fund, finance and deliver railway 
projects. As a result, it is likely that green 
finance will become more and more 
prevalent in the UK rail market.
 In 2020, National Grid raised €500 
million through a green bond in order to 
fund sustainability projects, citing that 
the proceeds could in part be used to 
finance clean transport infrastructure, 
such as electrification of railways. On the 
continent, Danish passenger operator DSB 
signed a €400 million (£345 million) green 
loan at the end of last year to finance the 
acquisition of 42 new electric locomotives 
set to be delivered through to 2025. Touax 
also recently carried out a refinancing of its 
railcar division, to the tune of €180 million 
(£180 million), including a green loan.
 A clear strategy from the UK government 
is still awaited on who, and how, the 
transition to a carbon-neutral and green rail 
industry will be funded. It is clear, however, 
that the use of green finance in the financing 
of new green technologies is only set to 
increase in the UK over the coming years. 

Kulraj Badhesha is a Senior Associate and Tammy Samuel 
is a Partner in the rail team at law firm Stephenson 
Harwood LLP

    Green finance may  
    provide financial benefits. 
Some (although not all) 
lenders on the market may 
only lend if there is a ‘green’ 
element to the funding.  
Others may offer a reduced 
cost given that the borrower 
is using the funds against 
certain green goals
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Established in 1999, Lankelma has grown to become a world  
leader in specialist Cone Penetration Test (CPT) site investigations

Their qualified, highly experienced 
field operatives and an extensive 
fleet of CPT equipment can 
be mobilised anywhere in the 
UK at short notice. With over 

15 years of experience working in the rail 
industry, Lankelma can perform ground 
investigations in all areas of the trackway. 
 CPT is a technique for soil testing that 
is ideal for rail investigations because it is 
quiet, produces minimal disturbance and 
spoil, and can achieve deeper penetration 
than several other investigation techniques 
(depending on Geology). Time is critical 
when working in a rail possession and CPT 
offers fast assessment of soil conditions 
under the track with a high degree of 
accuracy and repeatability. A CPT is 
performed by pushing an instrumented 
cone into the ground at a constant rate, with 
measurements recorded every 20mm.
 CPT investigations characterise subsurface 
materials in situ, produce continuous 
profiles, and determine soil parameters 
including soil type, in situ stress conditions 
and shear strength for use in geotechnical 
design. High quality results are available 
in real-time which allows engineers to 
take decisions on site during the ground 
investigation. This is particularly useful 

when identifying the best locations for 
further investigation, especially as detection 
of potential problems is of paramount 
importance on the railway.
 As the use of CPT in railway 
investigations has grown, Lankelma 
has developed specialist rail CPT plant 
and equipment specifically designed for 
ground investigations in the four main rail 
environments: track bed, embankments, 
tunnels and stations. These rail CPT plant 
can be used with the full range of standard 
and specialist cones and be used to install 
instrumentation. Provided there is sufficient 
reaction force and a power supply, CPTs can 
be carried out almost anywhere.

CPT units
One of the biggest innovations in rail CPT 
site investigation in recent years has been 
Lankelma’s one-of-a-kind road-rail CPT 
truck – the world’s first dedicated rail CPT 
truck. Arriving by road and accessing the 
track from level crossings or authorised road 
rail access points (RRAP) using the central 
turntable mechanism and rail wheels. This 
capability of the self-contained truck allows 
rapid mobilisation and transports the 
operatives along with all testing equipment 
between positions, meaning multiple CPTs 

in the four-foot can be caried out in a short 
period of time. The rail CPT truck has 
significantly improved productivity in rail 
site investigation. 
 For ground investigations on other areas 
of the trackway, Lankelma’s rail excavator-
mounted CPT unit may be the answer. The 
CPT unit attaches to the arm of an RRV 
excavator; the excavator manoeuvres the 
self-contained unit to each test position. 
Testing can be carried out in the cess, six-
foot, ten-foot, up and down embankments 
and cuttings.
 Site investigations in challenging 
environments like tunnels and stations are 
also possible. Lankelma have developed 
lightweight, hand-mobilised CPT rams 
suitable for testing positions with access 
restrictions. These rams are bolted into 
position to gain reaction and can test in 
multiple orientations. The same equipment, 
which is electrically powered, and therefore 
quiet, is suitable for testing within open 
stations, tunnels or on platforms. 

Projects 
Lankelma have been involved in rail 
investigations for electrification schemes, 
emergency slips/faults on track, track 
upgrades and embankment stability work. 
The rail CPT truck helped gather high quality 
ground information for the reconstruction 
of a failed section of railway embankment 
at Wrecclesham, Surrey. Network Rail 
discovered that a 250-metre section of the 
embankment had failed, causing the track 
to settle. Emergency stabilisation works 
allowed safe reopening of the line and 
work began to find a permanent solution. 
Lankelma carried out ten CPTs over a single 
shift along the failed section. Tests were 
carried out in the four-foot, through one-
metre thick ballast and into the sand and 
clay below, to a maximum depth of eleven 
metres. This information was used to help 
characterise the embankment material and 
the geology beneath.
 Ground investigations to support Network 
Rail’s South Wales Re-Signalling project 
involved working over a series of seven- 
hour Saturday night shift possessions. 
Lankelma’s rail CPT truck was ideal, able  
to travel quickly and carry out multiple  
CPTs along the 35 track-mile length of 
the scheme during the short possessions, 
covering new signals, location cases and 
Functional Supply Points. 
 The Edinburgh Glasgow Improvement 

Rail site investigation 
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Programme (EGIP), delivered by Network 
Rail, involved modernisation and upgrades 
of key junctions, plus electrification of the 
rail network. Lankelma, working for ABC 
Electrification (a joint venture of Alstom, 
Babcock and Costain), carried out more than 
250 CPTs to a maximum of twelve-metre 
depth in sands and soft, sensitive clays on 
the railway over 90 night shifts. Testing was 
carried out using Lankelma’s two rail units – 
rail CPT truck and excavator-mounted CPT 
unit. Geotechnical data was used directly in 
the design of foundations for the overhead 
line equipment support structures and for 
station remodelling along the route.
 Following the identification of 
embankment instability on several rail 
assets in Hampshire and Somerset, 
Lankelma responded to the needs of 
an urgent requirement for geotechnical 
definition by delivering preliminary 
soil stratification, pore pressure and 
geotechnical parameter derivations within 
one week of completion. The rail CPT truck 
and excavator-mounted CPT unit carried out 
investigations at three sites over ten twelve-
hour shifts. As part of a scheme to improve 
London’s transport network, Lankelma were 
procured to carry out CPTs at Finsbury Park 
tube station. Using a lightweight mobile CPT 
unit anchored to the walls of the station’s 
stairwell, horizontal testing was performed. 

Four horizontal CPTs were pushed 14 metres 
into the wall to provide an assessment of the 
current structural arrangement. 

Future plans/ambitions 
A rail track facility at Lankelma’s head office 
facilitates development of its rail-specific 
CPT units and maintenance of equipment. 
In-house mechanics ensure all rail plant is 
compliant with standards so they can offer a 
first-class service to clients. 
 Lankelma are RISQ accredited, trading as a 

specialist ‘plant hire’ company under Network 
Rail’s Plant Operator Scheme (POS), and all 
on-track rail plant are VAB approved. 
Lankelma have recently expanded their rail 
capabilities with a second track-mounted 
CPT unit. The latest addition is cutting  
edge technology and will assist to speed up 
rail investigations.

Tel: 01797 280 050
Email: info@lankelma.com
Visit: www.lankelma.com

CONE PENETRATION TESTING (CPT)
GEOTECHNICAL INSTALLATIONS

Specialist site investigation for
earthwork and track design
Dedicated road-rail CPT trucks,
RRV mounted CPT unit, and
specialist CPT units

High production and cost
effective investigations
Quality results available in
real-time

Investigations in all areas of 
the trackway

RAIL SITE INVESTIGATION

Contact us to discuss 
your rail investigation

01797 280050
lankelma.com

Over 15 years working in the rail industry
Experienced field operatives
Rapid mobilisation
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Stars of the Future is the national awards scheme for plant occupation apprentices and 
trainees, organised by the CPA, the leading trade association for the plant-hire sector in the UK

CPA Welcomes Stars of  
the Future Nominations 
from the Rail Plant Sector

The CPA has over 1,700 members 
who supply 85 per cent of 
hired plant to the construction 
industry and further administers 
the Rail Plant Association (RPA). 

Stars of the Future is now in ninth year 
and the awards programme is intended to 
recognise and reward outstanding plant 
occupation apprentices or trainees who  
not only bring ability and commitment to 
their learning and work, but also possess 
the extra capabilities which mark them  
out as potentially being the industry’s 
future leaders.
 The CPA and RPA are welcoming 
nominations from the rail plant sector for 
the various categories of CPA Stars of the 
Future Apprentice and Trainee Awards for 

2021. The headline sponsor for CPA Stars of 
the Future 2021 is Sunbelt Rentals UK.
  The awards categories are aligned 

to and support the trailblazer-style 
apprenticeships and for the 2021 awards, 
comprise of:

•  Plant Mechanic of the Year (Level 2) 
sponsored by L Lynch Plant Hire.

•  Plant Technician of the Year (Level 3) 
sponsored by NOCN Group.

•  Plant Operative of the Year jointly sponsored 
by L Lynch Plant Hire and ACOP Group.

•  Lifting Technician of the Year sponsored 
by Liebherr.

•  Hire Controller of the Year sponsored by L 
Lynch Plant Hire.

•  Plant Installer of the Year sponsored by L 
Lynch Plant Hire.

•  College of the Year sponsored by Flannery 
Plant Hire.

•  Best Personal Statement sponsored by 
Wolffkran.

•  Judges’ Special Award sponsored by 
Flannery Plant Hire.
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Designed.
Engineered.
Delivered.

mabeyhire.co.uk / 01924 460601

Whatever you need in temporary works, 
our engineered solutions help you build 
with confidence.

We’ve been using our skills to help our 
customers deliver a better rail network for over 
60 years.

From a simple design to a bespoke solution 
and everything in between, across every type of 
temporary works, we can help.

For help with your next project, get in touch:
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For the Plant Operative of the Year award, 
this is designed for those who operate at least 
two types of construction-based equipment, 
including RRVs, whilst for the Lifting 
Technician of the Year award, this is designed 
for someone who operates a mobile, crawler 
or tower crane and who further undertakes 
slinging and signalling duties.
 Stars of the Future winners will be in 
contention for a number of prizes, as well as 
national recognition. Previous prizes have 
included Snap-on tool kits, iPads and an 
all-expenses paid trip to Germany to visit a 
Liebherr crane manufacturing plant.
 To make a Star of the Future nomination, 
employers need to complete a nomination 
form to provide an account of their 
apprentice or trainee’s skills and attributes 
during the training period. It is used by the 
judging team to identify and reward the 
candidates who are deemed to be the most 
deserving for the various awards. There is 
also a section for the training provider and 
the nominee themselves to complete.
 In order to qualify for a Star of the Future 
award, in essence, applicants need to be 
employed and working on one of the listed 
occupations at the appropriate level, on 
a recognised apprenticeship or formal 
training programme of a defined period 
for the occupation, working towards or 
holding a relevant NVQ, SVQ or another 
form of formal occupational competence-
based qualification and on a formal training 
programme with off-the-job training. The 
specific criteria for each occupation is 
identified in the nomination form.
 The judging for the awards is initially 
carried out by an internal CPA selection 
panel, followed by an external judging panel 
of independent industry experts who decide 
the eventual winners. As the judges have no 

prior knowledge of the nominees, they can 
only measure the nominee’s abilities and 
character through the information provided 
by the employer, training provider and the 
nominee themselves, so employers and 
providers are asked to be as thorough as 
possible on the nomination form. Employers 
do not need to be a CPA or RPA member to 
make a Stars nomination.
 The nomination form covers criteria such 
as attitudes to health and safety, motivation 
and commitment, punctuality, potential for 
progression, inspiration to others, assessment 
results and academic planning and application.
 The judges are particularly interested 
in identifying those candidates showing 
ambition, progression, and going the extra 
mile. Employers and training providers are 

encouraged to share why the candidate is 
being nominated, what makes them special, 
how they have contributed to the business 
they work for, what attributes they have 
shown to be recognised as a future leader, 
any hardships they may have encountered 
and any community work they have been 
involved in. Supporting testimonials 
from senior staff, co-workers, mentors or 
customers are particularly welcomed.
 Nomination forms can be downloaded 
from the CPA website at www.cpa.uk.net and 
the nomination deadline is 31 May 2021. 
The winners will be announced at a physical, 
live awards ceremony on 14 September 2021 
at the Heart of England Conference and 
Events Centre in Fillongley near Coventry. 
 Kevin Minton, Chief Executive of the CPA 
said: ‘Last year we had over 70 nominations 
for Stars of the Future and the standard of 
the entries was exceptional. We’re looking 
forward to receiving more great entries this 
year. Part of the nomination form allows 
nominees to make a statement – either 
written or by video and we find this is where 
candidates really stand out.
 ‘Video statements are especially 
welcomed as it gives candidates the 
opportunity to explain their apprenticeship 
journey, what motivates them, where 
they want to be and why. It makes a real 
difference to see a video coming from the 
candidate themselves, so we would urge 
all nominees to consider making a video 
statement as part of their nomination. 
 ‘We appreciate that nominations can take 
quite some time to put together, so it’s best 
to start the process early and use the given 
time accordingly. We’d like to urge employers 
in the rail sector to nominate apprentices 
and trainees in their workforce who they 
believe should be recognised as stars in 
the making, to make sure they get the 
recognition they deserve’ Kevin continued.
 For any queries relating to Stars of the 
Future and the nomination process, please 
email stars@cpa.uk.net or call 020 7796 3366.
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WM Plant Hire recently deployed their specialist ‘Spider’ excavator alongside their long  
reach machines to assist critical emergency embankment repairs that closed the line between 
Tunbridge Wells and Tonbridge in Kent

‘Spider’ on the Slopes

Prolonged rainfall caused a landslip 
to occur at High Brooms picked  
up by remote monitoring sensors 
in the same area. Engineers  
were immediately despatched  

to investigate and assessed the risk leading 
to the line closure.
 Fiona Taylor, Network Rail Route 
Director said: ‘It is essential that our 
railway is safe to travel on. We’ve had 
exceptionally wet conditions this winter 
driven by climate change and have suffered 
a number of landslips across the Southern 
region. This is a long-term challenge we’re 
facing and by taking another week to 
do this work, we can protect the line for 
generations to come.’
 During the closure Network Rail managed 
to implement a permanent fix along the 
160 year old cutting, which included re-
grading, soil nailing and netting to ensure 
no more slippage occurs. Over 5,000 tonnes 
of spoil were cleared and removed by train 
from the site. 

Calling in the ‘Spider’
Due to access restrictions to the site and 
overhead powerlines, the solution of 
using long reach excavators to reach the 
failed slope was not possible on one of the 
sections. Main contractor BAM Nuttall 
worked closely with their long-term 
specialist WM Plant Hire for the reach 
options and agreed on the Spider machine.
 ‘Being long reach specialists means we 
are constantly pushing the boundaries to 
solve problems. Specials like the 13 tonne 
Batemag Spider and 26 tonne CAT zero tail 
swing long reach are two such rare examples, 
perfect for difficult access and steep slopes 
where conventional machines don’t cut it’ 
says WM Plant Director Damian McGettrick.
 Working directly on the slope the Spider 
excavator was coupled up with a safety line 
and began the task of clearing the material, 
placing it outside of the overhead risk zone 
for removal by the 22-metre long reach 
alongside. Fitted with a 360-degree tilt 
rotate unit allowed any angle to be achieved 
with any buckets or attachments. The 
individual hydraulic legs made it possible to 
position the excavator on steep slopes over 
35 degrees with stability derived from the 
‘spider’ legs. A high power to weight ratio 
provides hydraulic power more in keeping 
with 21 tonne class excavators. Spider’ machine working on High Brooms cutting alongside the 22m long reach

‘Spider’ machine regrading the cutting under the powerlines
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Huw Jones BAM Nuttall’s Divisional Director, commented:  
‘This work demonstrates the ingenuity, responsiveness and broad-
based skillset of our team…working hand-in-hand with our rail 
supply chain partners, we were able to get the line open again less 
than three weeks after the slip was detected. I’d like to thank the 
whole team for its dedication and commitment to excellence over 
this period.’
 For more information on the ‘Spider’ and other specialist long 
reach machines get in touch via the contact information below.

Tel: 01746 769555
Email: info@wmplanthire.com
Visit: wmplanthire.com
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A smaller long reach with rubber tracks operated from the toe of the slope while the 
‘Spider’ worked directly on it, attached to a safety line

Originally built to work in the Alps the Batemag ‘Spider’ excavator is ideal for working on steep gradient slopes

Overhead powerlines running over the site created an extra challenge  
for the repair 
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 24hr helpline

0845 769 7168      
www.torrent.co.uk

mail@torrent.co.uk

torrenttrackside        @TorrentRail

clean
green

power
Torrent Trackside is committed to
investing in the latest battery
powered tools and equipment which
provide outstanding levels of power
and efficiency. Some more of the
advantages include:

l zero emissions

l low noise

l lower HAVs

l lightweight

l instant power

l no fuel leaks or spillages

l no fuel mixing errors

For more information  visit our
website or call our 24 hour
helpline.
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Diamond Hire and Sales was formed in 2005 and are located in Farnborough Hampshire

Conventional and  
innovative eco equipment

Offering a UK nationwide 
service in order to provide a 
comprehensive hire and sales 
package to the construction 
industry. Specialising in both 

conventional and innovative eco equipment, 
Diamond Hire and Sales hires and sales 
high-quality professional equipment to aid 
concrete cutting and controlled removal of 
concrete in order for clients to complete 
their jobs independently, safely and on time.
 To make that vision a reality Mark Castle 

and Graham Pryor formed Diamond 
Hire and Sales, this enabled independent 
customers to have the opportunity and 
flexibility to carry out specialist works 
themselves. They could call upon the 
combined 30 years of experience within 
the industry safe in the knowledge that the 
equipment they were hiring or buying would 
carry out the works in a timely safe manner.
 Since 2005 Diamond Hire and Sales 
has grown into the company that is today 
investing in new innovation serving to 

mitigate manual handling, fumes, noise, and 
dust helping to achieve the ultimate goal to 
lower the construction industries carbon 
footprint. The company sees innovation 
as the future, not only to combat carbon 
omissions but to improve the way the 
industry works. New innovation brings  
new techniques and possibilities making 
 jobs less labour intensive, easier and safer 
to do, all positive improvements which 
will make our industry safer and more 
commercially viable to all.
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Tel: 01252 524141 
Email: info@diamondhiresales.co.uk 
Visit:  www.diamondhiresales.co.uk

Battery Loaders

 Eco Demolition Robots

HAVs Free Rock Drilling
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Investing in 
SMARTer Ground 
Investigation

To ensure the expected performance of the ground there 
is a need to gather information and data of the ground 
that will be relied upon. This capture of information and 
data is undertaken through the completion of Ground 
Investigation (GI) projects. The SMARTer the ground 

investigation the better the results and the more risk is reduced in 
delivery of the project in the future.
 BAM Ritchies has an extensive fleet of GI plant, capable 
of undertaking any investigation, whatever the constraints, 
requirements or topography. With over 55 years of drilling 
experience BAM Ritchies are enabled to work with consultants 
and contractors to identify targeted GI that fully supports the 
design process and validates the proposed design solution. Pre-
Construction Managers are available to engage at the earliest 
opportunity and this supports early identification of the right 
approach which will reduce change and mitigate risk. Our integrated 
offer means that we can understand the ground engineering delivery 
challenges while remaining focused on obtaining the best data from 
the GI to support the foundation solution. Combining the expertise 
in our disciplines ultimately delivers predictable, right first time, safe 
solutions for our customers.
 

We started working on Phase 2 of a substantial re-signalling project 
at the end of 2018 which then carried through into 2019. A risk 
based approach to the design of the GI, involved a detailed desk 
study and extensive collaborative walkovers at the start of each 
phase, allowing the total number of GI positions to be significantly 
reduced. The works involved carrying out 25 exploratory holes 
in either the four foot or cessway during weekend possessions. 
Track hand back engineers were always present on site to ensure 
the alignment of the running rails were not comprised during the 
investigative works. Our ability to provide honest and robust prices 
meant that we eliminated surprises and could deliver predictable 
outcomes during the delivery of the project. 

 By adopting digital processes, BAM Ritchies have eliminated 
paperwork from our ground investigation discipline. The digital 
approach ensured one hundred per cent data capture and validation 
in accordance with the specification. Digital data capture enables 
ground investigation data to be produced and shared more rapidly. 
Draft borehole records were produced within 24 hours of a borehole 
being completed allowing draft ground models to be produced 
rapidly, usually within 24 hours. Phase 2 success built the trust for 
our customer to return to BAM Ritchies for further phases.

All rail enhancements, renewals and investment projects rely upon the ground to respond 
in a certain way when loads are applied by the chosen ground engineering solution

Standalone Dart Rig

Modular WS Rig with data entry into IPAD
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 At the end of 2019, we returned to site again for Phases 3 & 4. 
The scope of works was 14 Nr cable percussion boreholes to twelve 
metres, 27 Nr windowless samples to 8m using either a modular 
or standalone windowless sampling rig and 46 Nr hand excavated 
pits to 1.2 metres with TRL DCP’s undertaken from the base of the 
trial pit to a depth of 2.2mbgl. The vast majority of the works were 
carried out during weekend possessions where we had up to seven 
separate crews on site during any one shift. This work had to be 
planed meticulously. The great collaborative working relationship 
ensured that all individual possessions were carried out as planned 
and without incident.

 We are currently working Phase 5. Works started on site in 
January of 2021 and finished in April 2021. The scope of works is 
24 Nr windowless samples to eight metres and 13 Nr hand pits with 
TRL DCPs. 
 The drilling equipment is loaded on to track trolleys at the nearest 
suitable access point, usually a RRAP and then the equipment is 
pushed to the borehole locations. Using a range of our GI plant 
including our modular rigs meant that we could deliver wherever the 
data was needing to be obtained from. Flexibility in our resources 
ensured that we could meet the challenging schedule of each phase 
and provide right first time fully validated data through our digital 
tools and safe, experienced personnel. Being involved with the 
project through numerous phases meant we had a full understanding 
of the project goals which focused our GI on ensuring the right 
investigations were undertaken to meet the needs of the foundation 
solutions in the future.
 Across the rest of the UK we deliver our Ground Investigation 
services supporting Network Rail and its key delivery partners in 

understanding the ground in advance of design finalization and 
delivery. We have undertaken in excess of 50 Ground investigations 
in the past twelve months to support the management and 
maintenance of Network rail infrastructure and earthwork assets.
 Continuity of work through the project lifecycle means that we 
have invested in our resources ensuring that we are equipped to 
meet the site challenge and that our British Drilling Association 
(BDA) Audited Drillers continue to raise the standards in GI delivery. 
Our broad geotechnical expertise supports the ground investigation 
teams in collaborating to ensure the GI is designed correctly to 
provide the answers needed for the solution design and delivery, this 
includes the inclusion of test/trial works of the proposed solution. 
 Our UKAS Laboratory technicians support the teams checking 
that the samples selected, and testing detailed will meet the needs 
of the designers and identifying opportunities for improvement or 
reduction in the field work.
 Our Lead drillers and foreman are the key team members when 
projects are being planned. They have the years of experience 
to ensure that access is suitable, logistics are arranged, and 
methodology is agreed. This focused, early involvement means we 
can provide the predictable performance necessary working on 
Network Rail property.
 A common theme for our ground investigation work is the 
assessment, monitoring and understanding of earthwork slopes to 
ensure their future performance and stability. This requires us to 
be adaptable to all site conditions and be agile in our delivery. We 
use low bearing pressure plant to get us to the sites, minimizing 
our impact and reinstatement. We then choose from a selection of 
modular, reduced height, traditional CP rigs, rotary rigs, window 
sampling rigs and slope rigs to provide the data from exactly where 
it is needed. We can also adapt our drilling methods to suit the 
conditions encountered. If more data is needed, then we work 
collaboratively to achieve more with our customer in safe and 
sustainable way.
 With our rope access capability, we can get even more slope data 
quickly without the placing of drilling rigs on slopes. We are flexible 
regarding the instrumentation installations and are investing in 
innovative digital solutions to support real time monitoring of 
earth work assets. This maximises the investment made in the GI to 
protect from ground problems in delivery. Every sample that comes 
out of the ground is bar coded so that we have true cradle to grave 
traceability of all our samples. This prevents data loss and supports 
programme management so at all times we know where every 
sample is on its journey towards test result.
 Delivering GI works is challenging but delivering them during 
a pandemic makes this even more so. We have adapted working 
practices and methodologies; we have innovated, and we have kept 
our people safe and healthy throughout the past twelve months. We 
are coming out of this crisis as a better business and ensuring that 
critical Network Rail infrastructure remains operational and safe for 
all to use in the future.

Company profile
BAM Ritchies is the specialist geotechnical division of BAM Nuttall 
Ltd.; one of the UK’s leading civil engineering contractors and an 
operating company of the European construction group Royal BAM. 
BAM Ritchies started business in Scotland over 55 years ago in 
1963 and is now one of the country’s leading and award-winning 
geotechnical contractors. The organisation employs approximately 
300 trained and experienced staff.
 BAM Ritchies has a turnover of over £60 million carrying out 
ground investigation, ground engineering, drilling and blasting and 
concrete techniques: completing contracts up to £30 million in value. 
 BAM Ritchies operates UK wide from offices in Kilsyth near 
Glasgow (Principal Office), Warrington, Nailsea near Bristol, and 
Godstone in Surrey.

Tel: 07740 771075
Email: matt.ewing@bam.com
Visit: www.bamritchies.co.uk

    We have adapted working practices and  
    methodologies; we have innovated, and 
we have kept our people safe and healthy 
throughout the past twelve months

RRV loading CP Rig
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Jotun, one of the global market leaders in Protective Coatings for Marine and Offshore 
structures, has focussed its years of expertise to develop a range of cutting-edge coating 
solutions for UK Bridges

Innovation in  
protective coating  
solutions for UK bridges

Extending maintenance intervals 
on steel structures through 
coatings innovation and 
implementing new technology 
has been a key goal for Jotun 

Protective Coatings. This work combined 
with existing coating systems already 
holding successful track records on projects 
around the world, robustly protecting 
steel from corrosion in the harshest 
environments, has led Jotun to be the 
primary coatings solution selected for the 
protection of UK bridges.
In conjunction with the drive for high 
performance, extended corrosion 
protection, Jotun also have a strong focus 
on minimising the environmental impact 
of its coatings. This article will specifically 
highlight two of the latest innovations for 
the protection of rail bridges. 

Marathon 550
Jotun work closely with all stakeholders in 
the rail industry for the planning, newbuild 
and maintenance stages of infrastructure 
projects. A common theme/problem arising 
for discussion is in those areas where rail 
structures are immersed and/or subjected to 
tidal fluctuations.
 Currently, these fall outside the scope of 
the NG/GN/CIV/002 ‘The use of protective 
coatings and sealants’ specifications, with 
‘Consult Specialist’ advice recommended. 
This has historically caused frustration for 
project managers and frequently results in 
non-tested systems being selected, with little 
to no supporting performance test data. 
 Jotun have many coatings systems to 
solve the coatings challenges in these areas, 
but until now, these fell outside of the wide 
range of coatings approved by Network 
Rail. Jotun, alongside Network Rail, have 
now approved a suitable system for the 
challenges of immersion in both newbuild 

and maintenance settings. Extensive testing 
allows contractors to confidently use a 
Network Rail fully tested and approved 
system on all areas of a structure, including 
tidal and immersed areas.
The toughest universal high build epoxy with 
surface tolerance
Marathon 550 is a high build, highly 
abrasion resistant, surface tolerant two 
component epoxy coating. It is ideally 
suited for structures exposed to harsh 
environments which require an extra solid 
barrier to their surroundings. 
 Marathon 550 allows for application of up 
to 550 microns in one coat. It can be applied 
on hydro-blasted and slightly damp surfaces, 
continuing to cure under water after 
application. Suitable for both maintenance 
and new construction, a wide range of 
colours are available through Jotun’s leading 
MCI tinting system.
 The rail industry can now benefit from the 
simplicity of a one coat anti-corrosive suitable 

for all areas of metal structures. Reducing the 
complexity and quantity of product required 
on site and allowing contractors to improve 
application efficiency. 
 The ability to fully cure underwater shortly 
after application means that structures in 
tidal areas can be protected from corrosion 
in one tidal cycle. 

Two pack performance in a single  
pack product
Hardtop One represents innovation of 
coatings technology in the purest form. 
It is a one component, moisture curing, 
acrylic polysiloxane coating. Hardtop One 
has excellent colour and gloss retention 
and ensures a beautiful finish by brush, 
roller and airless spray.
 Historically the Rail industry 
has traditionally utilised two pack 
polyurethane topcoats to provide 
decorative finishes for Bridges. This 
traditional, widely used coating 
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technology has provided good colour and 
gloss retention to maintain the aesthetics 
of bridge between maintenance cycles for 
decades. However, the main issue with two 
pack polyurethane products is that the 
curing agent contains harmful isocyanate 
chemicals. Until now isocyanate free 
solutions have compromised with poor 
colour and gloss retention, extended 
curing times and application complexity.
 The development of Hardtop One provides 
an acrylic polysiloxane Finish Coating, with 
much improved colour and gloss retention 
over traditional two pack finishes, in a single 
pack product, with the massive added bonus 
of being far less harmful to the environment 
and the applicators applying it.

 Improved rheology provides the 
additional benefit that any touch up work 
on new coatings can be completed by 
brush and roller without significant visual 
difference from the original spray applied 
coating. This reduces re-work time and cost 
during installation. 

About Jotun
Jotun have been supplying protective 
coatings to Network Rail’s assets since 2007, 
protecting thousands of assets from stations 
to prestigious structures across the network. 
The manufacturing facility in Flixborough, 
Lincolnshire, has an annual paint production 
capacity of 30 million litres. The factory is 
ISO 9001 accredited, ISO 14001 compliant 
for its environmental management and ISO 
45001 certified.
 This enables Jotun to be highly flexible 
when supplying to the Rail industry. They are 
able to utilise batch manufacture for specific 
projects, provide call off orders and next day 
delivery to keep applicators supplied, meeting 
even the tightest possession deadlines. 

 Using their approved coating systems, 
you can expect longevity in performance 
and aesthetics, with options for innovative 
high performance solutions to reduce 
maintenance programs, all supported by a 
multi-skilled technical service team covering 
the UK & Ireland.

Systems are regularly reviewed and updated 
to ensure the latest technology being tested 
& approved is available for use.

Future plans and ambitions 
Jotun is continually investing in innovation 
and the operation within the UK. Current 
plans include a further extension of the 
UK’s advanced Intumescent R&D facility, to 
not only further develop new products for 
the market, but also speed up the launch 
to market with significantly increased test 
furnace capacity.
 There is a constant drive to improve 
quality, efficiency and environmental impact 
across the global business, and Jotun are 
rolling out a new ‘Journey to Excellence’ 
program. The initiative relates to operational 
excellence and supports the ambition of the 
UK’s manufacturing facility to become best 
in class. It provides the tools for employees 
to get involved in a variety of projects, all 
aimed at driving the business forward across 
all functions. Ongoing examples include 
safety, cost, quality and efficiency. 
 Whilst previously, improvements have 
been heavily management led, the Journey 
to Excellence programme empowers every 
employee to make improvements in their 
work area. With everyone on the same 
journey and moving forwards together, 
those small improvements soon add up to 
big results with benefits seen right across 
the supply chain!
 The constant striving for innovation and 
development, combined with UK based 
manufacturing and R&D allows Jotun to 
focus on the needs of the local market 
and tailor solutions specifically to the Rail 
Industry. For further information on all the 
other Jotun Protective Coating solutions 
get in touch with them via the contact 
information below.

Tel: +44 (0)1724 400000
Email: protectiveenquiries@jotun.co.uk
Visit: www.jotun.com
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Finally a coating system fully tested & approved 
by Network Rail for all areas of a structure, 
including tidal and immersed areas. 

Introducing Marathon 550.

To find out more, get in touch. 
Email  protectiveenquiries@jotun.co.uk
Phone  +44 (0)1724 400 000

THE CIVIL ENGINEERING 
RANGE FROM SOPREMA

Waterproofing is one of the many considerations taken when building underground structures. Flagon single ply 
repairable and vacuum systems have been used as waterproofing for bored tunnels across the globe since the mid 
60’s and have been at the forefront of innovation. The Flagon repairable systems have been widely used in the 
UK in projects such as Tideway Central, Bank Station and the Northern Line Extension. To learn more about the 
solutions and services from SOPREMA, contact us today.

For further information: www.soprema.co.uk – info@soprema.co.uk or call 0330 0580668

WATERPROOFING
OF UNDERGROUND 

WORKS
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This case study covers a rail bridge 
which was complex in nature and 
without the latest NDT and the 
ongoing research HTA carry out 
would have been near impossible 

to investigate with the common place 
traditional methodology. Henderson Thomas 
Associates (HTA) are the leading experts in the 
investigation of post tensioned and cable stay 
bridges and the only company in the UK to 
robotically test a major cable stay rail bridge.
 The Lyne Bridge spans the M25 close to 
junction 12 and is both a post tensioned and 
cable stayed rail bridge. HTA were tasked 
by Arcadis Consulting (UK) Ltd, Osborne 
Contracting Ltd and Network Rail to carry out 
the following inspections and investigations.

1.  Full principal inspection to all areas of the 
bridge to within touching distance.

2.  Concrete condition testing surveys to 
ascertain the corrosive condition of 
embedded reinforcement to the various 
structural elements of the bridge.

3.  A full phase 3 Post Tensioned Special 
Inspection (PTSI) to the post tensioned 
elements of the structure.

4.  Inspection and testing to the cable 
stay elements of the bridge including 
confirmation of corrosive condition of the 
hidden elements of the cable stays.

Methodology/NDT Technology applied 
Being a major rail structure running across 
one of the busiest motorways in the south of 
England the numerous, complex inspections 
and investigations required in-depth planning 
to ensure all works would be carried out in a 
smooth, safe and timely fashion. 
 Consideration had to be made to coincide 
complex traffic management programs on 
the M25 itself with Network Rail possessions 
to allow all works to be carried out in a safe 
manner while reducing mitigating risks as far 
as possible.
 Various access approaches also had to 
be adopted, including standard 16-metre 
MEWPs to access the substructure of the 
bridge and a 50-metre hoist to access the tall 
towers centrally located.
 In addition, HTA applied robotics to allow 
safe inspection and investigation of the 
cable stays, this was an innovative approach, 
adopting technology never used in the UK 
before this time.
 The technical element of the works was 
split into the following three main areas.

Concrete condition testing survey
Utilising the most modern of NDT 
equipment HTA determined the depth and 
location of reinforcement and its relative 
risk of corrosion using half-cell potential 
and resistivity equipment. Concrete dust 
and core samples were also extracted and 
taken away for subsequent lab analysis.
 Due to tight time constraints of traffic 
management and rail possessions the 
simultaneous deployment of multiple HTA 
investigation teams was necessary.

Post Tensioned Special Inspections (PTSI)
HTA adopted in part their innovative three 
step approach to post tensioned special 
inspections. This involved the determination 
of the exact location of the tendon profiles 
by employing Ground Penetrating Radar 
technology (GPR).
 GPR was vitally important on this particular 
structure due to the depth of the tendons 
(circa 260mm to 300mm deep) and the highly 
reinforced nature of the concrete containing 
the post tensioned elements (tendons).
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 HTA applied varying GPR equipment 
which included the Proceq GPR Live, the 
GSSI Structure Scan Mini and the GSSI 
Structure Scan Mini XT. Utilising this 
technology had the far more important 
result in accurately finding the exact tendon 
location and depth prior to attempting to 
expose said tendon.
 This allowed for the works to be carried 
out in a timely fashion. Without using 
this technology, the tendons would not 
have been located and investigated and 
conventional methods would have made it 
near impossible to carry out the necessary 
testing and investigations.

Rise of the machines
Due to the innovative design of the Lyne 
Rail bridge utilising both post tensioning 
construction and cable stay construction 
types meant the actual working window to 
ascertain the external condition and internal 
corrosive condition of the cable stays, was 
around two hours, during this time included 
a full M25 closure.
 Very much aware of the limitations 
of current testing and investigation 
methodologies HTA constantly spends 
time on research and development of new 
technologies and approaches. This previously 
included research as to the most update 
methods and actions of investigating cable 

stays, which resulted in time spent in Tampa, 
Florida with IPC Limited, an American 
company who had developed an NDT device 
that tested cable stays using robotics.
 After being shown the possibilities 
and understanding the technology HTA 
felt confident that this approach had 
far reaching benefits to the testing and 
investigation industry. 
 The outcome in respect to the Lyne Bridge, 
was that HTA and IPC were able to safety 
access a large percentage of the cable stays 
with high-definition cameras and NDT 
called Magnetic Flux Leakage. The robotic 
approach is carried out by clamping the 
equipment around the cable stay at parapet 
level all from a place of safety.
 Once secured the robot is able to traverse 
the full length of the cable to its anchorage 
point some 20 metres above track level, 
safely under the control of the operative, 
located at the base of the cables, allowing 
work on the cable stays to be carried out 
while the track was live and reducing the 
risk of working at height. Fail safe systems 
are included to counteract any power failure, 
in such circumstances the equipment can 
return to the operator in a place of safety.
 In summary, without Innovative NDT 
in the form of Ground Penetrating Radar 
and the deployment of Robotics the 
necessary works to complete the Lyne 

Bridge investigation would have been near 
impossible. It certainly would have taken far 
longer, been more destructive to the asset, 
very disruptive to the public and a higher 
risk to the engineers on site.

A track record
Henderson Thomas Associates reduce 
Complex Management Systems, Hassle and 
Numerous Sub Contractors on site by using 
our multi-skilled rail teams with a proven 
track record of over 25 years working on 
National and London Rail alongside their 
sub consultants and contractors.
 Providing comprehensive H&S 
Management Systems, HTA ensure works 
are carried out safely and meet the strict 
time constraints required when working 
within rail possession windows. Working 
on rail assets is complex in nature, plus 
accessing and completing such works 
requires careful planning.
 Having RISQS Approved & ICI Certificated 
Staff with many years of experience ensures 
HTA is a company who can competently 
fulfil all requirements. For more information 
on HTA get in touch via the contact 
information below. 

Tel: 01707 327 785
Email: testing@hendersonthomas.co.uk
Visit: www.hendersonthomas.co.uk
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Signalling Experts Delivering Technical Solutions
For The Rail Renewals Industry

Providing signalling specific packaged works for plain line and S&C renewals, as 
well as Civils, and E&P works within the rail industry. 

Semaphore and modern signalling Installation, Maintenance, Points Fitting and 
Testing to SMTH and G110 standards.

The Mount, Barrow Hill
Sellinge, Ashford
Kent. TN25 6JQ

T: 01303 764376
office@SigTechRail.co.uk

www.sigtechrail.co.uk
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For more than 50 years, we have 
been developing design and 
construction solutions in the 
fields of underground railway, 
road, and metro tunnels. Amberg 

specialize in innovative solutions for the 
subterranean space. 
 In Britain Amberg have been a strong 
partner for local contractors, building 
and maintaining tunnel and railway 
infrastructure for more than 30 years. 
Multiple landmark projects have been 
realised in the UK with the technology and 
engineering of Amberg Switzerland.

Crossrail London
The contractors carried out tunnel survey 
and construction utilising the Amberg 
Tunnel application and the Amberg 
Navigator, an intuitive tunnel construction 
and verification method.
 In the following stages, Amberg Rail 
provided the technology and the equipment 

to lay the slab track in the new tubes. 
Additionally, the Amberg GRP was  
deployed to do the quality control plus  
the clearance verification.
 Equipment used:
• GRP 1000 Slab Track to lay the tracks.
•  VMS 1000 for the relative and geometric 

quality control.
• GRP 5000 for Clearance verification.

What are the benefits for the customer 
and the track owner?
•  The confidence that the tracks are 

perfectly laid, meaning only minimal 
maintenance is expected during the 
operation.

• Reduction in maintenance costs.
•  Properly aligned tracks are an important 

safety factor.

What are the benefits for the contractor?
•  Cost-effective solutions allowed the 

delivery of the track above the highly set 
specifications.

• Cost savings on equipment and crew.
•  Timely delivery of the tracks in the tunnels.
•  Minimal training of the track builders 

due to the unified Amberg Rail field 
application even when using altering 
applications.

• Strong local support by SCCS.

Network Rail
With a doubling of passenger numbers in 
the last 20 years, Network Rail were looking 
to improve their track maintenance work 
as the amount of free track time available 
was being reduced each year. In early 2016 
Network Rail decided to use the latest 
development by Amberg Technology, the 
IMS 3000 Tamping. 
 The systems are being used in Network 
Rail’s high-output depots, where Network Rail 
carries out track renewals and ballast cleaning. 
The IMS 3000 systems are used to carry out 
design verification surveys before the work 
begins, for pre and post tamping surveys 
and finally for as-built surveys to ensure the 
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Part of the Swiss based Amberg Group, Amberg Technologies/Amberg Engineering are one of 
the world’s leading engineering and technology companies in underground design and works

Underground design  
and construction 
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required track geometry has been installed.
 Up until then, surveys were done using 
a tape measure and five-point laser with a 
list of required offsets to the adjacent track. 
The productivity for the increased demands 
and less available track time decreased 
more and more.
  This benefitted Network Rail as half the 

number of staff were needed, along with:
• Double production output. 
• Double measurement accuracy.
• One hundred per cent digitalized.

Furthermore, the Amberg IMS systems 
were used on the WCML (West Coast Main 
Line) for maintenance. The WCML is one of 
the only tracks in the UK with a full control 
network with a control point on each 
OLE gantry (Overhead Line Equipment) 
and a 3D design. The systems are used to 
carry out maintenance surveys against 
the existing design and create slue and lift 
campaigns to improve and maintain track 
geometry and safety.

Thames Tide Way Tunnel
After looking at the excellent results and 
the cost savings on the Crossrail project, 
all of the contractors on the Thames Tide 
way project decided for the Amberg Tunnel 
solution. Currently Amberg Tunnel is being 
used to help the construction of HS2 in 
support of the JV contractors building the 
various twin bore tunnels.

European Tunnel Projects
Amberg Engineering AG is proud to 
associate themselves with all the major 
rail Alp crossings. They led the design and 
engineering joint venture of the Gotthard 
Base Tunnel, which, at 57 kilometres, is 
currently the longest railroad tunnel in the 
world. Its design and construction represents 
one of the engineering masterpieces of the 
21st century. 
 Currently, they are involved in all project 
phases in the realization of the Semmering Base 
Tunnel in Austria, which is characterized by its 
complex geology. Through our leading role in 

the design and construction of the Brenner 
Base Tunnel, which with its final length of 
64 kilometres will replace the Gotthard Base 
Tunnel as the longest railroad tunnel in the 
world, we are ensuring that the south and north 
of Europe come closer together. 
 Furthermore, Amberg Engineering AG is 
providing our decades of continued growth 
in underground expertise and design 
capabilities as part of the ever-growing metro 
network in our major cities, such as Brussels, 
Paris, Porto, Munich, Berlin and Bucharest.
 We like the challenge on a project. 
And on such urban projects particular, 
Amberg Engineering AG like to rise to 
the occasion to face and successfully 
overcome challenges that an urban 
environment entails; constrained space 
conditions, maintaining stations and train 
lines in operation; complex logistics and 
construction sequences, groundwater 

and difficult geological conditions, major 
temporary support measures and ground 
improvements, to name a few.
 There are two projects to highlight, first 
is the Stuttgart 21 which comprised design 
and construction within densely populated 
areas, maintaining full operation of tracks, 
exceptional geology entailing swelling 
ground conditions due to the presence of 
anhydrite and the unique natural mineral 
water resources in the region.
 Second is the underground railway line 
U5 in Berlin, which was challenging as there 
were a number of historical buildings and 
the route passed under the River Spree and 
the Spree Canal with a few metres of cover. 
The work required us to maintain settlement 
at acceptable boundaries and ensure there 
was no entry of water from the Spree or the 
Spree Canal into the tunnel.  

A wealth of experience with proven  
track records 
Over more than 50 years Amberg 
Engineering has realised over 800 projects 
worldwide, spread through five continents 
and in more than 25 countries. Amberg 
Engineering can master all phases of the 
lifecycle of underground infrastructures 
and are capable of advising and providing 
support to implement future-oriented 
solutions. We provide clients with a 
single competent partner – even with 
interdisciplinary tasks and technology. 
Well established practices make for short 
decision-making processes, enabling 
quick and competent reactions to changed 
conditions or unexpected events. Everything 
from a single source. 
 

Visit:   www.ambergengineering.com 
www.ambergtechnologies.com
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TOUGH PROJECTS 
CALL FOR SMART 
MEASURES

The main goal of modern tunneling projects is to 
optimise the tunnel excavation process and work-
flows. Efficient, cost-effective design and surveying 
solutions are needed, without placing precision 
and safety at risk.

Engineering at its best   
www.ambergengineering.com 

Precision is our dimension
www.ambergtechnologies.com

WE ARE AMBERG.
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STRABAG subsidiary Mobil Baustoffe specializes in the production of on-site concrete  
for large scale construction projects such as tunnels but also produces high precision 
prefabricated segments for TBM drives

High precision  
tunnel segments

Since its founding 1998, the 
specialist company has supplied 
concrete and segments to a large 
number of infrastructure projects 
and is involved in many projects. 

One of those projects is the Woodsmith 
Project – the construction of a 37 kilometres 
long Mineral Transport System for the 
world’s largest Polyhalite resource. Rapidly 
increasing and urbanized world populations 
require the use of fertiliser for more 
efficient food production. The mineral 
Polyhalite provides this by sustainable and 
low carbon means. 
 From the Woodsmith Mine, the mineral 
will be extracted via a mine shaft from 1,550 
metres below ground and transported on 
the underground conveyor based Mineral 
Transport System (MTS) to the Materials 
Handling Facility in Teesside where it will 
be granulated. After being processed, the 

product will be transported to port via 
overland conveyor system and the majority 
will be exported to overseas markets.
 STRABAG, the parent company, was 2018 
awarded with the design and construction 
of the 37 kilometre long tunnel, including 

the MTS. The total contract value amounts 
to several hundred million Euros with a 
one hundred per cent share for STRABAG. 
The scope of work comprises 300 metres 
of open cut, 100 metres SCL tunnel, 36.1 
kilometre segmental lined tunnel boring 

machines (TBM) drive, underground 
caverns, a minerals transport conveyor belt 
system as well as tunnel utilities include 
66 kV mine power and 900mm gauge 
maintenance railway system. 
 Tunnel boring machines (TBM) are 
increasingly used in modern tunnel 
construction. The high level of mechanisation 
in tunnelling is making tunnel construction 
safer and more precise. For TBM drives high 
precision reinforced segments – sometimes 
with fibres – are needed.
 This is, where Mobil Baustoffe comes 
into play of this project, which is located in 
north-eastern England. Mobil Baustoffe is 
responsible for the concrete production for 
the high precision tunnel segments for the 
TBM driven tunnel.
 The segments are fabricated on site 
in a factory specially set up for the 
project, including the production of steel 
reinforcement cages and the concrete 
batched on site. The entire production 
line up was laid out for an equivalent of 
20 metres per day of TBM advance. The 
anticipated productivity was achieved using 
local labour, many with no previous segment 
manufacturing experience after a learning 
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curve of about three months. Despite a 
higher than expected rate of more than 17 
rings per day or 26 metres of tunnel, the 
segment production was outpaced by the 
daily TBM advance rates of up to 52.65 
metres. In order to mitigate shortages, 
additional segments have been supplied 
by Mobil Baustoffe from Ruegen/Germany 
between January and May of 2020.
 The biggest challenges for this very long 
tunnel drive are especially the logistics. High 
safety standards and a tight time schedule, 
funding issues and contractual changes  
have resulted in additional challenges.  
Close cooperation with the client’s team on 

site has been key for achieving best results 
for the Project
 Mobil Baustoffe operates worldwide. At 
the Ruegen facility Mobil Baustoffe also 
produced high precision segments for the 
Cityringen project in Copenhagen. Here 
Mobil Baustoffe successfully produced 
over 125,000 high-precision segments for 
about 30 kilometres of tunnel. To do so, the 
company installed a production yard within 
the confines of Sassnitz Ferry Port on the 
island of Rügen in Germany. Reinforcement 
cages and segments were produced in two 
separate sheds. The planned output of 
segments was exceeded by up to 35 per cent. 
The client shipped the finished segments 
via vessel to a storage yard in Copenhagen 
and eventually by truck to the respective 
sites along the tunnel line. 140,000 m³ 
of high-quality concrete was used to 
pour the 125,000 segments in a carousel 
system. Mobil Baustoffe’s concrete experts 
developed special concrete mix designs 
with a very low chloride ingress. The client 
had the optimal supply at any given time. 
Producing the segments in Germany had a 
valuable price advantage for the client.
 Switzerland, famous for its high 
mountains, is of course also one of the 
company’s operational locations. Mobil 
Baustoffe developed a concrete mixing 
plant for underground operation at the 
construction site of the Lötschberg base 
tunnel (Switzerland). This dual batching 

plant with two 2.25 m³ twin-shaft mixers 
was designed to fit the dimensions of the 
existing cavern. 
 A bunker silo for aggregate storage with 
a capacity of more than 2,000 m³ was used 
to achieve maximum reliability. Aggregates 
were supplied by a conveyor belt that 
transported the material directly via the 
access tunnel into the bunker silo. With 
this system, Mobil Baustoffe produced 
approximately 700,000 m³ of concrete under 
extremely challenging conditions to the full 
satisfaction of our client. Another smaller 
underground batching plant was used to 
produce concrete for the lot two of the 
Koralmtunnel in Austria.
 Mobil Baustoffe is your partner of choice 
for any infrastructure project with a high 
concrete demand and is specialized in the 
reliable and cost-effective production of 
concrete on site for large scale construction 
projects around the world. The project 
related production of aggregates e.g. made 
from tunnel excavation material, the 
production of tunnel segments for TBM 
driven tunnels and the production of TBM 
backfill materials, as well as consulting are 
part of their services – for more than 20 
years. To find out more get in touch with 
them using the contact information below.

Tel: +49 89 89 54 57 411
Email: office@mobil-baustoffe.com
Visit: www.mobil-baustoffe.com

Mobil Baustoffe GmbH, Trimburgstr. 2, 81249 München, Tel. +49 89 89 54 57 4-0, office@mobil-baustoffe.com

Because success comes from working together. STRABAG 
subsidiary Mobil Baustoffe specialises in the production of 
on-site concrete for large scale construction projects such 
as tunnels but also produces high precision prefabricated 
segments for TBM drives.

www.mobil-baustoffe.com
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Between the tunnels required 
by the rail and Tube systems, 
and the sewer networks, there 
is miles upon miles of mission 
critical infrastructure beneath 

our feet and we rely on the integrity, 
performance and service life of those 
assets to keep the city ticking and ensure 
disruptive maintenance is kept to a 
minimum.
 Effective waterproofing systems are an 
essential part of ensuring tunnels remain 
robust and serviceable over time and, as a 
specialist in waterproofing technologies, 
Soprema has an extensive range of 
waterproofing solutions for all specification 
requirements. The company’s Flagon Tunnel 
system is a fully repairable PVC geomembrane 
waterproofing solution, designed specifically 
for the UK market to deliver the specification 
guidance suggested by the British Tunnelling 
Society. It has an enviable pedigree on some 
of the most ambitious and high-profile tunnel 
projects the UK has ever seen, including the 
Thames Tideway Tunnel, a globally renowned 
‘super sewer’ currently under construction 
below central London.
 
The Thames Tideway
Billed as London’s ‘super sewer’ The Thames 
Tideway Tunnel is not simply an upgrade to 
the capital’s overstretched sewer system, it 
will be transformative for the environment 
and the water quality of the River Thames. 
 London’s sewage system was an 
engineering triumph and a boon to public 
health when it was installed 150 years ago. 
But a century and a half later, the age of 
the infrastructure and the size of the city’s 
population mean that it can no longer 
cope with the level of waste produced. The 
Thames Tideway Tunnel is designed to 
prevent the risk of raw sewage spills into 
the Thames, preventing the tens of millions 
of tonnes of pollution that currently 
contaminate the river each year.

 The project is a massive undertaking. The 
25-kilometre tunnel is being constructed 
across 24 construction sites, spanning from 
Acton in west London to Beckton in the 
east. Many of these sites are located on the 
edge of the river, right in the heart of the 
city. Featuring eight shafts, the tunnel is 
routed below Londoners’ feet at depths of 
30 to 60 metres, transporting waste east 
with the help of gravity.

Collaboration, specification and  
technical support
The Thames Tideway Tunnel is being 
delivered by main contractor FLO (a joint 
venture between Ferrovial and Laing 
O’Rourke), and Soprema’s approved 

contractor, Renesco UK, is responsible for 
the waterproofing installation. 
 Soprema has been collaborating with 
Renesco UK since 2015 in a relationship that 
has seen the two companies work together 
on a number of infrastructure projects, 
including the Northern Line Extension, the 
Bank Station Capacity Upgrade Project, and 
the Kilo Apron Development Substructure 
Project at Heathrow Airport. 
 From the outset, the delivery partners 
have been focused on building the super 
sewer in the most sustainable and cost-
effective way possible, ensuring quality 
and security above all. Because Soprema 
UK has worked on so many tunnel projects 
over the past few years, the company has 

The urban density of London life  above ground  
is mirrored by the level of infrastructure below ground

Flagon Tunnel: Soprema 
UK’s complete solution  
for tunnels
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the technical skills and know-how to be 
proactive in helping the delivery team to 
overcome common challenges in tunnel 
construction. At the Tideway Tunnel 
project, where Soprema is currently on 
site at six locations, including Blackfriar’s 
Bridge Foreshore and Chelsea Embankment 
Foreshore, the challenges include severely 
restricted access for occupied office buildings 
and deliveries.
 Soprema’s expert tunnel waterproofing 
team was heavily involved in the 
specification process of the Tideway Tunnel 
project to ensure the most appropriate 
solution was specified and that the delivery 
partners had complete confidence in the 
product selection and installation integrity. 
The Flagon Tunnel PVC geomembrane 
waterproofing system needs to provide 
guaranteed performance and remain fit for 

purpose for at least 120 years, which is the 
design life indicated for civil engineering 
structures by BS EN 1990. 
 Just as critically for the success of the 
project, the Soprema team is also on site to 
support the main contractor and Renesco 
UK throughout the project delivery phase 
to ensure any changes or adaptions to 
the scope of works, or any challenges 
incurred on site, have the technical support 
of Soprema’s experts. Deployment of 
Soprema’s technical team on site also 
guarantees that quality assurance and 
testing procedures are carried out to 
Soprema’s manufacturer’s guidelines.

The Flagon Tunnel fully repairable tunnel 
waterproofing system
As with all tunnel projects, the Soprema 
Flagon Tunnel specification was tailored to 

the construction methodology, performance 
criteria and environment of the tunnel project. 
The specification offered a complete solution, 
made up of multiple elements from within the 
varied Soprema waterproofing range.
 For mechanical protection, Soprema 
Geoland HTI 1200 g was specified. Geoland 
HTI is a non-woven, needle-punched 
geotextile made of one hundred per cent 
polypropylene high-tenacity fibres and ideal 
for use in demanding environments such as 
tunnels. It has been used for all areas around 
the tunnel (invert and crown) and the shaft. 
A 1,200g geotextile was chosen due to the 
fact that the mesh of concrete used for the 
primary tunnel lining is reinforced with 
metal. The Soprema Geoland HTI geotextile 
will ensure that these metal elements do not 
perforate the waterproofing membrane.
 For the waterproofing PVC geotextile 
membrane layer, Soprema’s Flagon BFR/
SL XET 2 mm was specified. This non-
reinforced, synthetic geomembrane is 
made by co-extrusion from TPO and was 
developed by Soprema specifically for the 
UK market to comply with the 2010 BTS 
Specification for Tunnelling, and meets 
the required parameters, including the 
stipulated performance criteria for tensile 
strength, flexibility and puncture resistance. 
The FLAGON membrane was approved by 
AECOM, the designers responsible for the 
Thames Tideway Tunnel project.
 For the protection layer, Soprema’s Flagon 
PZ 1.6mm three-layer system was used in 
the invert, allowing the membrane to run 
freely through its two concrete shells.
 At approximately 5.5 to 6.0 metre 
intervals, Soprema’s Flagon W6 pre-punched 
galvanized water bars have been installed 
with the company’s Predimax injection 
hoses system for future injection at joints. 
This provides a safeguard for any future 
maintenance requirements, in the event 
of a leak. 

Tunnel expertise you can rely on
Construction of the Tideway Tunnel started 
in February 2018 and Soprema began 
planning at the end of that same year. The 
project is due for completion in 2025 and 
Soprema is scheduled to remain on board 
until 2022, with additional sites at King 
George’s Park and Victoria Embankment 
Foreshore due for waterproofing in the near 
future.
 The Thames Tideway has already been 
named Infrastructure Project of the Year  
at edie’s 2021 Sustainability Leaders  
Awards and Soprema’s involvement with 
the project demonstrates the company’s 
expertise in tunnels of all kinds, including 
those constructed and refurbished as  
rail infrastructure.

Tel: 0330 058 0668
Email: info@soprema.co.uk
Visit: www.soprema.co.uk
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The Gasworks Tunnel is a set of 
three parallel railway tunnels 
which serve trains on the 
East Coast Mainline on the 
approach (and departure from) 

King’s Cross Station and are located under 
Regent’s Canal (shown below). The Eastern 
Bore of the tunnel was built in 1892 and 
subsequently taken out of use in 1977 
during a large remodelling of the station  
and its track layout.
 As part of the ongoing King’s Cross 
remodelling project for Network Rail, 
extensive improvement works have been 
undertaken to allow the third tunnel bore 
to be reinstated. The project is to provide 
two additional tracks on the approach to 
the station, ultimately resulting in more 
capacity and a greater flexibility for services 
coming in and out of King’s Cross.
 Works to reinstate the East Bore 
Overhead Line Equipment and supporting 
infrastructure has now been installed into 
the brick lining of the tunnel. The tunnel 
had suffered from significant water ingress 
through the old brickwork and joints 
over the many years. In order to facilitate 
the installation and ensure the system 
would continue to be safe, secure and well 
maintained, it was imperative to manage 
the water coming through the assets 

From November 2020 to February this year, Morgan Sindall carried out restorative works 
on the East Bore of Gasworks Tunnel at King’s Cross Train Station

Tunnel water management 
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brickwork away from the OLE equipment. 
The plan involved injecting a combination of 
waterproofing and refurbishment materials 
into the crown and shoulder of the tunnel 
intrados at multiple OLE locations to 
consolidate the bricks and push water away 
from the key locations.
 The project was self-delivered by Morgan 
Sindall for the client, Network Rail, using 
ASF Waterproofing as the specialist sub-
contractor carrying out the injection works. 
 The photos below show the condition of 
the East Bore of Gasworks Tunnel before 
any works commenced with King’s Cross in 
the background.

Design 
The designs were drawn up by Tony Gee & 
Partners on behalf of Morgan Sindall to set 
out the extent of the waterproofing and the 
specific locations within the tunnel. The new 
OLE infrastructure is shown in purple and 
the example waterproofing area in yellow. 

Materials selection
Morgan Sindall have played a major role on 
many major tunnelling projects over the years, 
and has worked very closely with key suppliers, 
one of which is Master Builders Solutions who 
supply specialist construction chemicals to the 
industry. After several meetings and a site visit 
to establish specific refurbishment criteria, 
details of products were proposed to form a 
system approach to the issues. 

 Master Builders Solutions then carried out 
product demonstrations in the plant yard 
to main Contractor, Designer and Client. 
Following the demo/trial it was agreed that 
MasterRoc MP368 Tix, MasterRoc MP 307 
CE & MasterRoc MP 320 would be taken 
forward for further trials within the tunnel.

Methodology 
The tunnel has only ever seen steam trains 
running through it, so the first job was to 
remove the considerable soot deposits from 
the crown of the tunnel. At the same time, it 
was necessary to rake out and reinstate the 
mortar joints with historic mortar mix.
 In situ trial patches of the clearly defined 
water management plan were conducted by 
ASF Waterproofing and supported by Master 
Builders Solutions to confirm suitability 

in the works. The results of the trials 
indicated that two materials, MasterRoc 
MP 307 CE & MP 368 Tix should be used to 
complement each other.  MasterRoc MP 368 
Tix (a thixotropic two component polyurea 
silicate resin) would be injected to fill any 
voids within the tunnel’s brickwork lining. 
The high bond to substrate also provided 
a structural repair to the OLE fixing zone.  
Its thixotropic characteristics enabled easy 
overhead injections, provided control on 
where the material travelled whilst ensuring 
minimal waste or mess in the tunnel.
 MasterRoc MP 307 CE (a low viscosity 
acrylic resin) was injected to permeate the 
brickwork lining and mortar joints, creating 
a permanent, resilient waterproofed area in 
that prescribed section as required by the 
design.  The products adjustable gel time 
helped control the travel of the resin, and 
the in-situ trial demonstrated the spread of 
material allowing the injection centres to be 
set for each of the zones to be treated.
 There were in total 28no. different 
designated zones along the tunnel which 
required water management treatment. 
All of which were located in the crown 
and shoulder of the tunnel, so PASMA 
scaffold towers and Mobile Elevated Work 
Platforms (MEWPs) were utilised by the 

injection team to gain safe and flexible 
access to the work area and to reduce any 
disruption to other operations.
 400mm long drill bits were used to drill 
into the joints in the brickwork along 
the newly placed mortar to minimise 
disruption to the face of the brickwork  
(and cut down on any remedials). 
 The depth of injection was chosen to 
ensure that the total brickwork lining 
(approximately 600mm) would be treated, 
optimising the flow into the brick layers and 
joints thereby increasing effectiveness of 
the materials in-situ without wastage to the 
exterior face of the structure.

23/08/19

MasterRoc MP 307 – illustration of permeation through 
brickwork section at refuge.
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 Once the holes were drilled and cleaned out, 
10mm mechanical steel packers were installed 
in a grid formation around each of the OLE 
fixings.  ASF Waterproofing used both two and 
three component injection pumps to inject the 
MasterRoc injection resins into the substrate. 
Since neither product expands (or shrinks) 
once cured, there was no excessive pressure 
exerted on the brick lining.
 Once the injections were complete packers 
were removed and the holes left were filled 
with new historic mortar.

 The volume of material taken at each 
location varied according to the state of the 
brickwork and joints, and whilst it is not 
possible to anticipate volume required, it 
can be stated that the overall quantity of 
material was proportionate to the task, and 
much less than alternative approaches. For 
example – fluid cementitious options with 
bulky mixing plant, injected and flowing 
beyond the structure with no control of 
setting characteristics – messy with a lot  
of waste.

Conclusions
Overall, the works to manage water in the 
tunnel proved extremely successful and as a 
result the tunnel now looks much drier, and 
the tunnel lining reinforced in the treated 
zones. The challenges along the way were 
many and varied. The negative impact of 
temperature in the tunnel, Covid-19, and 
Brexit all combined to make every stage of 
the project very demanding.
 The multiple disciplines working at the 
same time in the tunnel required close 
supervision and planning, but this system 
proved to be the least disruptive to the 
structure and the work sequence, with 
flexibility in application to allow good 
progress in a tight programme.
 All OLE fixings are now installed  
within the tunnel and locations have been 
inspected – they remain dry despite  
recent wet weather.

Email: Richard.foord@mbcc-group.com
Master Builders Solutions: https://www.
master-builders-solutions.com/en-gb/solutions/
for-the-tunneling-industry
Project: https://www.networkrail.co.uk/
running-the-railway/our-routes/east-coast/
east-coast-upgrade/kings-uncrossed
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Founded in the garage of Swedish entrepreneur Mikael 
Blomqvist in 1990, Roxtec has grown to become the world 
leader within sealing solutions for cable and pipe transits. 
Today the company has in excess of 250 registered product 
certificates and more than 500 registered tests and 

approvals and is active in more than 80 markets around the world.
 Within the rail industry, Roxtec products can be found everywhere 
from the London Underground to Sydney’s metropolitan rail 
network. Its seals are used to protect people and assets wherever 
pipes, cables or conduits need to pass through walls, floors, 
foundations and bulkheads, as well as into cabinets, enclosures 
and junction boxes. Depending on project requirements, the firm’s 
sealing solutions can provide certified protection against a vast range 
of hazards including fire, gas, water, electromagnetic disturbance 
and the risk of explosion.

Rail sector growth
Roxtec, which has its UK headquarters in Bury, has a long history of 
supporting rail infrastructure projects around the world. In recent 
years the company has experienced rapid growth in both the UK 
and European rail sectors. In Britain, orders for new applications 
of Roxtec seals have been secured from Crossrail, London Bridge, 
London Underground and various flood defence and substation 
applications. Ongoing infrastructure projects with London 
Underground, Network Rail and HS2 have also helped underpin 
sector growth and resulted in new job opportunities at the firm.
 Clive Sharp, Roxtec UK’s Managing Director, said: ‘Our transits 
are designed to cover an immense range of applications and Roxtec’s 
specialist teams can provide customers with a complete package 
of service covering design, engineering, installation training, 
maintenance and inspection support.
 ‘We have seen sustained growth in the rail sector, with increased 
demand for our sealing solutions across the infrastructure and 
rolling stock markets. By strengthening relationships with existing 
clients and seeking out new opportunities to support overground 
and underground rail projects, we believe we are in a strong 
position to quadruple turnover in rail infrastructure over the next 
two years. We have a number of exciting projects in the pipeline 
and are determined to sustain that momentum throughout 2021 
and beyond.’
 Recent key projects include the delivery of multi-cable transit 
systems for London Underground and heavy-duty cable seal 
solutions for Network Rail’s London Bridge Station. The firm is 
involved in pioneering schemes such as Crossrail’s new Elizabeth 
Line for London and the South East, and the supply of cable and 
pipe seals for use within tunnels, substations, flood defences and 
signalling infrastructure as part of the UK’s HS2 project. Roxtec has 
also supported a number of high-profile rail infrastructure projects 
across Europe.

Ceneri Base Tunnel
Commissioned in late 2020, the Ceneri Base Tunnel is part of the 
New Rail Link through the Alps (NRLA), created to allow more 
passenger and freight trains to run through the Alps, with shorter 
travel times. Roxtec cable transits were chosen to seal the pressure-
tight control cabinets in the Ceneri Base Tunnel’s cross passages 
and technical niches. The cabinets protect electrical control 
equipment, and crucial safety and radio technologies, from dirt, 
moisture and heat.
 Strict safety standards combined with the particularly demanding 
tunnel environment mean all components must be capable of 
handling considerable temperature differences, high humidity and 
extreme dust loads. Since passenger and freight trains pass through 
the Ceneri tunnel at speeds of up to 250 kph, components must also 
be able to withstand enormous pressure and suction loads.
 Air-conditioning systems, high-density switch cabinets and branch 
housings within the tunnel were also sealed using Roxtec modules to 
protect internal electrical components and ensure reliable functional 
integrity. 

The Øresund Link
The 16 kilometre-long Øresund Link is a combined bridge and tunnel 
connection, providing a road and rail link between Malmö in Sweden 
and the Danish capital Copenhagen. The Roxtec sealing system 
including modules with Multidiameter was chosen to support the 
routing of cables and pipes along the Øresund Link and seal the 
many openings. Multidiameter is a Roxtec innovation designed for 
flexibility, using removable layers to ensure a perfect fit regardless 

Roxtec’s flexible sealing products are used on board rolling stock and as part of rail 
infrastructure projects across the world, protecting life and assets against multiple hazards, 
and ensuring operational reliability

Innovative sealing solutions 
for the rail industry
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of the size of pipes or cables being sealed. As well as providing 
a two-hour fire rating, the system with sealing modules must 
guarantee certified protection against weather and wind, and secure 
electromagnetic compatibility.
 Trackside equipment linked to signalling and power for the railway 
connection is present alongside the entire Øresund Link, including 
the bridge and tunnel sections, and along the tracks on Peberholm 
island. Roxtec CF 32 transits were used to safely seal cabinets 
containing this equipment. Sealing solutions capable of providing 
electromagnetic shielding were required in some instances as 
Sweden and Denmark use non-compatible power grid systems.
 Additional transits were installed within ten technical rooms 
located in the middle of the tunnel section. These rooms contain 
transformers that feed power to the railway and the tunnel 
equipment and are connected to the structure’s active fire 
protection system. Roxtec products also feature on board trains 
using the Øresund Link, sealing cables between engineers’ cabins 
and passenger areas.

Research and innovation
As well as ensuring safety and operational reliability, Roxtec seals 
are also designed for durability, adaptability and ease of installation, 
with a view to helping customers achieve maximum cost and time 
savings. Access to extensive research and development resources 
allows the company’s designers, engineers and test technicians to 
continually strive to refine the existing portfolio of sealing products 
and find new ways of sealing cables with the added benefit of cable 
retention and cable management.
 Mr Sharp said: ‘The company is proud to be playing a role in 
so many high-profile rail sector projects across the world. It is 
incredibly rewarding to know that Roxtec seals are helping to keep 
people safe and vital transport infrastructure operational in what are 

often highly demanding environments. Ongoing contracts with key 
clients including London Underground, Network Rail and HS2 will 
act as a fantastic springboard for future growth. We are determined 
to build on this success over the months and years ahead.’

Tel: 0161 761 5280
Email: info@uk.roxtec.com
Visit: www.roxtec.com/uk
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The company’s Scaffold Information Modelling (SIM®) 
tool comprises a range of planning features that 
not only help to make the creation of the optimal 
scaffold structure safer and more efficient, but which 
also interface directly with Building Information 

Management (BIM) methodology. The increasing inroads now 
seen into the building and construction industry are also clearly 
reflected across projects in the rail sector. 
 ‘SIM helps with planning operations which, in turn, can 
maximise installation efficiency, reduce risk and enhance cost 
savings’ says Sean Pike, Layher’s UK Managing Director. 
 ‘The system builds on the Layher LayPLAN and LayCAD software 
and enables users to create 3D visualisations either on screen or 
via a VR headset which take them into the digital world. Once 

there, scaffolds can be rotated, ‘flown-through’ and readily adapted 
before key information outputs such as material needs, weights and 
logistical details are produced.’
 Apart from a valuable planning and operational tool, Layher SIM 
also offers enhanced presentation opportunities, construction 
sequence simulation, communication with mobile devices via mixed 
reality and storage in the cloud. Importantly, the visualisation 
modelling allows virtual tours to be experienced and any clash 
detection issues to be resolved at an early stage.
 ‘Realistic rendering can also be added while ease of operation is 

New build and refurbishment projects across the rail industry are now enjoying benefits from 
one of the latest design developments from system scaffolding manufacturer, Layher Ltd

Bringing rail industry 
maintenance and 
construction into clear focus 
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enhanced by extensive component libraries, 
a search and filter function and the 
capability to hold pre-fabricated assemblies 
and template drawings on file to aid rapid 
design’ continues Sean Pike.
 Significantly, Layher’s SIM software 
helps to optimise the use of a range 
of components and systems from the 
company that have been shown to offer key 
gains in the rail sector.
 ‘Our bridging systems, which can achieve 
spans of up to 30 metres with either in-situ 
or ground level construction and interface 
with a number of optional fittings such as 
our Protect panels, are an excellent example’ 
adds Sean Pike. 
 ‘In the rail sector the benefits of their 
use has been proven repeatedly – typically 
where workforce or public access is required 
between platforms during refurbishment 
programmes.’ He also draws attention to 
Layher’s choice of public access stair systems 
and DDR-compliant handrails in this context 
– both of which are often used in connection 
with the company’s bridging systems. 
 ‘Installations such as these, just as with 
our choice of Allround® scaffolding systems, 
all bring installation versatility and ease of 
handling, transportation and storage to the 
user and, in all cases, equipment selection 
and installation is enhanced by our SIM 
capability’ explains Sean Pike. 

 He points out that the full and detailed 
visualisation that can be utilised before 
equipment is even despatched to site can 
bring important scheduling and operational 
advantages. In the rail industry this can 
translate into reduced possession times – the 
importance of which needs little emphasis.
 Recognised recently as a runner-up 
in the Innovation of the Year Awards 
given by the National Access and 
Scaffolding Confederation, SIM reflects 
Layher’s commitment to innovation 
and design. ‘While the system brings 
greater opportunities to building and 
maintenance operations across all our 
markets’ concludes Sean Pike, ‘it also 
reflects our belief in working closely with 
our customers in all sectors to optimise 
safety, efficiency and performance. The rail 
industry is a major field in which this is 
clearly and repeatedly demonstrated.’

Tel: 01462 475100
Email: info@layher.co.uk 
Visit: www.layher.co.uk 

Layher UK  
info@layher.co.uk | www.layher.co.uk
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Interview
James Bain and Adrian Hepworth

What are the dangers of over-reliance 
on ORCATS?

ORCATS sets the factors used for the 
allocation of revenue from the sale of rail 
tickets. The system (along with LENNON) 
governs the revenue earned from each rail 
service an operator runs, and each ticket 
purchased that could potentially have used 
that service. The principles of revenue 
allocation have not changed in decades.
 There is very little consideration of the 
customer in that equation, and indeed 
operators strongly debate over the 
weekday and weekend days chosen to be 
representative of their services for the next 
six months of operation, yet are happy that 
the presumed distribution of passengers 
over the 24 hours of the day are the same 
in 2021 as they were over 20 years ago. 
This leads to a degree of revenue stability 
for operators, but creates some perverse 
outcomes for the passenger:

•  In particular, the fixed timetable selection 
means there is minimal incentive for 
an operator to change or improve the 
schedule to meet intra-week needs (such 
as a different Monday or Friday timetable). 

•  Due to the survey profiles from the 1990s, 
an operator is incentivised to run services 
at peak hours, and with a very blunt peak/
off-peak pricing regime there is almost no 
ability to perform yield management and 
offer differentiated fares.

•  Worse still an operator makes more 
revenue from running small but frequent 
services stopping at multiple calling 
points, than they would from fewer, faster, 
high-capacity services calling at major 
interchanges. This leads to both platform, 
and carriage overcrowding, but perhaps 
more importantly increases the strain on 
the physical rail network and increases 
energy demands.

•  The passenger is offered ‘operator only’ 
tickets in order to maximise the income 
to the operator, but this removes the 
flexibility for the passenger.

•  If the passenger ‘splits’ their tickets to 
benefit from price reductions, the railway 
thinks it is carrying two or three times the 
number of passengers and the revenue to 
operators is significantly distorted.

•  The concept of the ‘digital railway’ 
that responds reactively to passenger 
needs remains stubbornly distant while 
ever ORCATS controls the revenue and 
innovation in services or retail will be 
slow to emerge.

What are some solutions to  
those problems?

The modern passenger acts differently 
to the passenger from decades ago. Our 
meetings are organised at short notice, we 
‘pop’ to our major cities for a night out. We 
have electronic devices that can be used 
to buy travel beforehand without a ticket 
office or travel agent, and we often decide to 
turn up and use services without booking. 
We can be incentivised to buy cheaper 
tickets, or equally try to game the system by 
‘splitting’ our tickets to obtain this benefit 
all of the time.
 The solution is not therefore to persist 
with the outdated methods for revenue 
allocation based upon pre-purchase of 
tickets, but to embrace a future where the 
revenue to an operator comes from the 
carriage of the passenger, and that revenue 
is proportional to the value perceived by the 
passenger or the benefit to the wider society.
 The first step is to improve the accuracy of 
the information available from a ‘ticket’ to 

include when the passenger travelled, and 
which services they adopted. This can be 
done using modern digital platforms that 
associate data from a barrier gate, revenue 
protection officer, or mobile application with 
the ticket itself.
 Modern computing platforms can then 
make greater sense of when and where 
passengers are wanting to travel, and 
allocate revenue from pre-purchased tickets 
or ‘tap to use’ events according to the 
operator actually servicing that passenger 
journey. This will very quickly identify 
services that are not economic, places 
where there is an unserved need, and where 
capacity or subsidy is needed.
 Any such platform can then be used to 
both inform timetable planning decisions, 
and respond immediately to those changes 
when they occur. This is desperately needed 
as the country inevitably goes through a 
period of rapid change as we recover from 
the effects of a global pandemic.
 The second step is to use this information 
to inform fare setting and pricing models 
going forwards. The antiquated system for 
setting of fares both at a national and local 
level is long overdue a shake-up. A simpler, 
more transparent method of calculation would 
enable operators to incentivise the passenger 
at a more granular level, and remove the 
loopholes that have resulted in ‘split ticketing’.

Sam Sherwood-Hale spoke to Worldline UK & I CEO, James Bain and  
Chief Architect UK & I Adrian Hepworth 

James Bain Adrian Hepworth
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 Once this is complete, there is minimal 
need for a system such as ORCATS to define 
how train planners devise a timetable and 
instead frees them to consider how best to 
service the passenger needs.

What makes the current situation a  
good time for operators and regulators  
to consider switching from ORCATS to 
newer technology? 

With the current rail companies under 
ERM agreements, the immediate concerns 
around revenue-capture are moot, and 
until such time as rail travel returns to 
pre-pandemic levels (which may take 
many years), there is a need for central 
government to revisit the existing franchise 
agreements with a view to erasing the 
constraints of ORCATS from the equation.
 Revenue allocation will still be required 
however. There will for the foreseeable 
future remain the possibility that a 
passenger would want to purchase an inter-
available open ticket in physical orange-
ticket format. Everyone knows a parent 
or grandparent who would struggle with 
anything other than a paper ticket, and 
equally even the best digital systems will 
miss the occasional ‘tap-in’ or ‘tap-out’ event 
should barrier gates be opened free-flow on 
a busy Glastonbury, Twickenham or Ascot 
day for safety reasons.
 Switching from ORCATS to newer 
technologies is therefore a now-or-never 
option. We must lobby the industry and 
ministers to ensure we devise a better solution 
for revenue allocation that incentivises the 
passenger outcome for the next 200 years.

Adrian, you’re a member of the 
Government’s Open Standards Board, 
what work does that entail?

The Open Standards Board was created by 
the cabinet office in central government 
back in 2010 to ensure that individual 
departments could not adopt a ‘silo’ 
mentality when specifying systems and 
solutions, and to ensure that government 
departments could inter-operate and 
spending was not duplicated.
 Standards in and of themselves can stifle 
innovation and some de-facto industry 
standards can sometimes benefit only one 
supplier. More generally, they are perceived 
as removing ambiguity around the ‘best’ 
way to interoperate and can lead to reduced 
effort. Open Standards are ones that an 
independent industry body controls, and 
there is nothing preventing a party from 
joining and proposing enhancements.
 The Open Standards Board reviews 
suggestions by individual government 
departments that a particular industry 
standard be adopted across the whole of 

government, and may choose to mandate 
or recommend such standards. This ensures 
government makes the best use of taxpayer 
investments into systems and services.
 A number of rail industry standards 
should be promoted to the OSB to broaden 
the number of suppliers able to build 
solutions. In particular, the retailing 
standards, customer information systems, 
and passenger data standards would benefit 
from being Open Standards.

Can you explain how graph  
technology and AI are utilised to form  
a ‘Journey Planner’? 

Graph database technology is particularly 
well suited to the analysis of networks such 
as the UK rail network. Such technologies 
excel at finding paths through the network 
– making the same decisions a passenger 
would about connections, or a rail planner 
would looking for white space, using a 
language of problem description that is very 
familiar. The technology that we are using 
to move this forward is graph database 
technology. We work with Neo4j, one of the 
world’s leaders in this space.
  AI extends these capabilities by taking 
feedback from either the network itself, or a 
simulation wrapped around it to determine 
the optimum passenger journey times the 
best response to network events, or the CO2 
content of a journey.

James, you became CEO at Worldline 
just last year, how have you met the 
challenges the pandemic brought about?

Hindsight is a wonderful thing as it allows 
for reflection on days gone by. This time 
last year we had already realised that 
Covid-19 was not a short term issue. Our 
immediate action was to protect our people 
as best we could which involved immediate 
work from home, we have maintained this 
for the last twelve months with very few 
people visiting offices.
 The business impact was unknown 
a year ago but today we are looking 
forward with optimism. The impact on 
the UK rail industry with the complete 
loss of customers has lost us millions of 
transactions through our retail solutions. We 
have managed through as all other private 
sector businesses have by being cautious and 
prudent whilst looking to the future using 
the time to create new products.
 Finally, we talked, talked to our people 
constantly, we created Spotify playlists 
between us, we had many, many virtual 
quiz’s, we walked, ran and cycled to Istanbul 
and back, we have had workshops focused 
on individual and team resilience and our 
people have been just amazing through it all.
 The challenge has not been mine to meet 

it has been ours to face and every single 
person in the team met it head-on.

Do you plan on developing new products 
as a result of the anticipated increase in 
working from home?

We have developed new products that help 
people work from home but we have also 
developed new products that will help 
consumers in a post-Covid world. Our focus 
is on true touchless, contactless digital 
solutions with payment integration that 
allows consumers to continue to access 
goods and services as they always did but 
with a reduced risk of contact.

How do you collaborate with other players 
in this field? And what sort of relationship 
do you have already with train operators 
and regulators? 

We are open to partnerships and truly 
believe in open collaboration but our key 
principle is that it must work for everyone. 
Invention is critical to our future as human 
beings as it has been for the milenia passed. 
Innovation is only something recognised 
with hindsight based on success.
 Our view is obsession with innovation 
curtails invention and creativity as it is 
often boxed with KPI’s that work in today’s 
world but not tomorrows.
 Relationships go through ups and downs, it’s 
just a fact of life. Our relationships with train 
operators are no different. The franchising 
merry go round brings a strange dynamic 
where long term mutual value relationships 
are near impossible to build as soon as you do 
there is a new landlord at the helm.
 We have done a lot of lobbying through the 
Department for Transport in relation to the 
future of the rail industry, specifically focused 
on the true customer and the future of 
retail. We are also engaged in the operational 
aspects of the railway and I chair the Rail 
Data Council through my role of Industry 
Champion for Data & Mobility within the 
Rail Sector Deal. At Worldline we work with 
our clients and competitors where together 
we can bring value for the customer.

What other areas, from a technology 
perspective, do you feel need updating in 
the British rail sector?

There are a number of legacy systems that have 
served the UK railways for decades and are 
considered end-of-life. ORCATS is one of those 
systems. Others include operational systems 
that were built in the 1960s and today still work 
on the same codebase, sitting on mainframes 
and using green screens. The inherent risk 
here is that without transformation these 
applications will hold back progress in terms of 
delivering punctuality for the customer.
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SALES@RAZORSECURE.COM      
 WWW.RAZORSECURE.COM

SECURITY GATEWAY
EN50155 APPROVED CYBER SECURITY

Separate critical networks to prevent 
cyber attackers from gaining uncontrolled 
access across your network, ensuring 
compliance with EN62443 and TS50701.

> Flexible deployment options 
> Protection for the life of the asset
> Platform for cyber security
> Developed specifically for rail

01923 777 777

Olds Approach, Tolpits Lane, Watford, Herts, WD18 9XT

www.orbitalfasteners.co.uk

FREE
NEXT DAY 

DELIVERY TO
LONDON

ON ORDERS OVER 
£25+VAT

*ON ALL ORDERS OVER £25 +VAT. (Own van area) or free national delivery on orders over £60 +VAT.

National suppliers to rail, civil engineering & 
construction projects specialising in London delivery.

Huge stock & product expertise!

ID:000888

FREE NEXT DAY DELIVERY OF FASTENERS, FIXINGS & TOOLS*

For more details, call our specialised team to discuss your particular project on:

01233 639039 sales@sunraydoors.co.uk
www.sunraydoors.co.uk

SECURITY DOORS 
FOR THE RAIL INDUSTRY

● SPECIALIST RAIL SOLUTIONS - Overground, Underground/TFL, DLR
● REFERENCE PROJECTS - Crossrail, DLR, TFL, EuroTunnel
● BESPOKE SOLUTIONS - Tailored designs to meet project criteria
● INSTALLATION & MAINTENANCE - Qualified, Compliant & Trained Operatives
● TECHNICAL SUPPORT - Consultative advice with complete back up concept to installation
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A November 2020 report by The 
European Union Agency for 
Cybersecurity (ENISA) identified 
some of the challenges faced 
by the rail industry to ensure 

maintenance of cyber security across critical 
operational technology (OT) systems
These included balancing the needs for high 
levels of cyber security against business 
competitiveness, finding suppliers with the 
relevant technical skills and ensuring the 
security of systems that were state of the 
art when built, but may now be vulnerable 
to attack.
 Arguably external attack from hackers 
is one of the most significant and serious 
threats to railway networks. Interfering 
with the smooth running of train systems 
threatens to not only affect the safety 
of millions of passengers but could also 
potentially result in significant disruption 
to the organisation’s operations. The EU 
Directive on security of network and 
information systems (NIS Directive), which 
has been implemented across Europe, 
requires rail operators to boost levels of 
cyber security and develop a stronger and 
deeper culture around security. This has 
focussed rail companies on designing and 
implementing effective cyber security 
programmes to better manage risk within 
the control of rail networks. 

A different kind of protection
Traditionally, cyber security has primarily 
been focussed on the protection of 
access to data within systems – such as 
passwords, bank card details or other 
personal information. The challenge for 
the rail industry is more complex. Most 
information flow in rail networks involves 
communications from OT control systems 
to operational and comfort systems onboard 
the train. Enforcing separation between 
networks is a key requirement of an effective 
security strategy for the industry and this 

is an area not typically addressed by the 
traditional cyber-security industry.
 UK-based RazorSecure provides leading 
companies across the rail industry 
with tailored cyber security solutions. 
As specialists in rail, its technology 
is designed to protect rolling stock, 
signalling and infrastructure systems. 
RazorSecure software has been deployed 
in more than 1,600 rail vehicles and 
protected more than 30 million rail 
passenger journeys since its launch in 
2015. The company’s physical and software 
solutions address the cyber risks present 
across the modern digital train fleet’s 
network infrastructure. 
 RazorSecure recently launched a EN50155 
approved Security Gateway designed as a 
single source of truth onboard the train for 
all cyber security issues, providing real-time 
visibility of key hosts, the network and logs 
from all devices onboard. 
 The Security Gateway enables operators to:
•  Separate critical networks and analyse 

traffic in real time. 
• Prevent unauthorised network access.
•  Ensure all network communication is 

controlled and permitted.

•  Aggregate cyber security data for fleet 
monitoring in real time.

•  Maintain a consistent and powerful 
security profile for the entire life of assets.

RazorSecure is actively working with several rail 
operators including Northern Rail, industry suppliers 
such as Arriva and Icomera and train manufacturers to 
deliver a cost-effective means for the industry to ensure 
that every journey is safe and secure. Find out more by 
getting in touch via the contact information below.

Tel: 07709005401
Email: sales@razorsecure.com 
Visit: www.razorsecure.com

The growing risk of cyber-
attack in rail networks – 
and how to address it
Alex Cowan, CEO at RazorSecure, highlights some of the  
key cyber security issues facing the rail industry

The growing risk of cyber-
attack in rail networks – 
and how to address it
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For more information phone 01952 588 885
or browse www.eliteprecast.co.uk or email sales@eliteprecast.co.uk

Everywhere on rail networks 
Elite products are seen in use

British made

Suppliers to 2012 London Olympics, 2014 Glasgow Commonwealth Games
and approved suppliers to Tideway, Crossrail and HS2 (fully compliant transport)

Get on track with 
Elite interlocking 
blocks and barriers

KM 642263
BS EN 1917 & BS 5911-3

KM 658166
BS 5911-6

Workforce protection barriers 
avoiding all line closures with 
adjacent line open

Rockfall prevention with our 
multi-purpose Jersy barriers

Hoarding stabilisation 
utilising Elite Duo interlocking 
blocks

Large ballast bays with walls 
constructed from our Legato 
interlocking blocks

Large scale embankment 
retention using the versatile 
Legato blocks

Workforce safety refuges 
built from Elite Duo blocks
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blocks and barriers

KM 642263
BS EN 1917 & BS 5911-3

KM 658166
BS 5911-6

Workforce protection barriers 
avoiding all line closures with 
adjacent line open

Rockfall prevention with our 
multi-purpose Jersy barriers

Hoarding stabilisation 
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Large ballast bays with walls 
constructed from our Legato 
interlocking blocks

Large scale embankment 
retention using the versatile 
Legato blocks

Workforce safety refuges 
built from Elite Duo blocks

As part of its continual 
commitment to Health and 
Safety and the welfare of its 
employees, Ecogen installed 
new firebreak walls at its 

Kings Worthy operation. Totalling around 
180 metres in length, the walls were to 
be installed within buildings and around 
existing equipment to give a four-hour fire 
protection rating for the facility.
 RSG Director Gareth Neale takes up the 
story: ‘We were approached by Ecogen to 
provide options for their new internal fire 
walls and these walls had to be four-hour 
fire rated, fast build, dry jointed and self-
supporting. Of the many systems we use  
for firewall only the Legato system would 
meet all of these requirements and so 
designs were drawn up to fit within the 
existing buildings.

 ‘Space was tight but by using a variety of 
different sizes of block available we could 
make the walls fit snugly into position. Our 
next challenge was the amount of traffic 
movements Ecogen already have on their 
site. Installing during the normal working 
week would prove almost impossible 
logistically, as we needed to bring another 
25 lorries onto an already busy site. Will and 
his team were fantastic to work with, as they 
arranged to shut the site down for a day so 

we could have unrestricted access from late 
Thursday until Saturday afternoon.’ 
 Working closely with Elite and their 
transport partners, the load sequence was 
carefully orchestrated and executed to 
perfection with the first loads rolling in late 
Thursday, all blocks were on site by close of 
play Friday and all the blocks were installed 
by Saturday afternoon. 
 Gareth continued: ‘That’s over 750 tonnes 
of concrete with a four-hour fire rating 

supplied and installed in under 48 hours 
with no other support required. There isn’t 
another system of construction out there 
that would have been able to achieve this 
and highlights what can be achieved with a 
great product, great client, and a great team.’

Tel: 01952 588885 / 08452 997597
Email: sales@eliteprecast.co.uk /  
gneale@rsgstructures.co.uk
Visit: www.eliteprecast.co.uk

Four-hour fire safety
Hampshire based recycling company Ecogen recently commissioned RSG Structures Ltd  
to construct six, four-metre-high firebreak walls within its King Worthy facilities
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Buckbootz always knew that BBZ6000 would be a hard act to follow, but also that  
continually researching and developing new ideas could produce an even better product

A watershed moment for 
waterproof safety boots

One with immense visual impact 
and bristling with innovation. 
Shocked at the worker stats 
released from the Health & 
Safety Executive regarding 

serious incidents from poor visibility and 
moving machinery, the team at Buckbootz 
set out on a mission. This led to the safety 
footwear development that incorporated 
not only safety high visibility features but 
360-degree safety reflective. The neoprene 
can also be rolled down the leg exposing 
high visibility lining providing even more 
added value safety.
 As the Health & Safety Executive often 
points out, poor fitting safety boots often 
lead to ankle trips and sprains. To raise 
the bar further, BBZ8000 provides a first 
in certified ankle protection with added 
support cushioning around the ankle 
and Achilles area. Unlike many moulded 
polyurethane safety boots, BBZ8000 fits like 

a glove and not like a tube!
 For the modern-day worker, lighter weight 
is a must and BBZ8000 brings this as part 
of the specification with superior lighter 
weight safety components in a metal free 
spec. The spec includes a special Nail Stop 
anti penetration midsole, a feature which 
is often ignored by many prominent safety 
footwear brands.
 The outsole is rubber providing maximum 
durability, abrasion and slip resistance.  
With many footwear styles cutting corners 
with polyurethane outsoles, we continue  
to champion rubber. Afterall if rubber is 
good enough for tyres it is good enough for  
safety boots!
 Comfort is not ignored with a cushion 
support insole and slip in anti-abrasion 
heel piece which helps to prevent break-up 
of the lining. The boots are Cold and Heat 
Insulated allowing the boots to be worn all 
year round. Finally, for workers who wear 

their boots all day, the antistatic function 
cuts across build-up of electric static.
 Safety Specification and other details:
• UKCA Certified: S5 HRO CI HI AN SRC.
•  Available in three colour options – black 

with hi-vis orange, black with hi-vis yellow 
and blue with hi-vis orange.

•  Designed and developed by Buckbootz. 
Registered design certified.

• Waterproof.
• Non marking outsole.
• Available in sizes UK 3 to UK 13.

Contact Buckbootz for further information 
via the contact information below.

Tel: 01382 828200
Email: info@buckbootz.com
Visit: www.buckbootz.com
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A WATERSHED 
MOMENT FOR 
WATERPROOF 

SAFETY BOOTS
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Steel is a vital raw material used extensively across the rail sector. It’s strong, durable, and 
weldable – which is why it’s frequently adopted for large-scale infrastructure right the way 
through to smaller-scale elements including safety fencing, signage, and access equipment

The benefits of galvanizing

However, like most metals, steel 
is vulnerable to corrosion when 
exposed to the atmosphere. 
And, with rail networks and 
supporting apparatus often 

exposed to harsh environments such as salty 
coastal areas or damp tunnels, the need for 
operators to ensure the protection of their 
highly valuable assets is a growing concern. 
 As a result, a process which is becoming 
much more widespread right across the sector 
is the use of galvanizing. So, what exactly is 
galvanizing, what’s the technology behind it, 
and which major rail projects is the process 
being used on? 

What is galvanizing? 
Hot dip galvanizing is a process developed 
to prevent steel from corroding and involves 
the coating of steel with a layer of zinc by 
immersing the metal in a bath of molten 
zinc at a temperature of around 450°C. 
During the process, a metallurgical bonded 
coating is formed which protects the steel 
from rust and corrosion.
 
How does it work?
Before the process can take place, the steel 
goes through a thorough chemical clean to 
remove all rust, oil and mill scale from the 
surface. When the cleaning process has been 
completed and the cleaning solution has been 
rinsed off, the coating process can begin. The 
steel is then fluxed and dipped into a bath of 
molten zinc that has been heated to around 
450°C (860°F). The galvanized steel is then 
removed from the bath and left to cool.

Long life
Galvanizing produces an easy to clean surface 
which can give a maintenance-free life of over 
70 years. Whole life costs are reduced because 
there is no need for the expense, down-
time and inconvenience of repeated and 
regular maintenance intervals, which makes 
galvanizing the most versatile and economic 
way of providing protection for long periods.

Reliable
The process is relatively simple, 
straightforward and closely controlled. The 
thicknesses (weights) of the coatings formed 
are regular, predictable and simply specified. 
Hot dip galvanizing is one of the few coatings 
which is completely defined by a British 
Standard (BS EN ISO 1461).
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Tough 
Galvanizing is unique. The hot dip process 
produces a coating which is bonded 
metallurgically to the steel, which results 
in far greater resistance to mechanical 
damage during handling, storage, 
transport, and construction than any  
other finishing process.

Three-way protection 
Galvanized coatings protect steel in  
three ways:
•  The coating weathers at a very slow rate 

giving a long and predictable life.
•  The coating corrodes preferentially to 

provide cathodic (sacrificial) protection to 
any small areas of steel exposed through 
drilling, cutting or accidental damage; 
scratches are sealed by weathering 
products from the zinc.

•  If the damaged area is larger, the sacrificial 
protection prevents the sideways creep of 
rust which can undermine paint coatings.

Complete 
Because the process works by dipping steel 
in molten zinc, every part of the steel’s 
surface is coated – inside, outside, awkward 
corners, and narrow gaps – which would be 
impossible to protect in any other way.

Sustainable
Not only does galvanizing lengthen the 
lifespan of steel by protecting it against rust 
and corrosion for many decades, but it’s 
extremely energy-efficient throughout its 
production and whole lifecycle. The process 
uses resources considerately to ensure a 
relatively low environmental burden, and 
galvanized steel can easily be recycled with 
steel scrap or re-galvanized, removed, and 
reused elsewhere.
 Proud to be the UK’s largest hot-dip 
galvanizing organisation, Wedge Group 
Galvanizing Ltd has a national network 
of 14 sites strategically located across the 
country. Privately owned and with a history 
dating back over 150 years, the company has 

built an enviable reputation for providing 
a leading galvanizing service and is the 
partner of choice for many large contractors 
and specifiers across the rail sector.
 The organisation is also proud to be an 
approved audited supplier for the Railway 
Industry Supplier Qualification Scheme 
(RISQS), ensuring that any rail company it 
works with can be assured of high-quality 
galvanizing backed by excellent customer 
service. Every one of its plants operates 
a Class 1 Galvanizing bath which has 
agreed compositional limits and records 
of assessment retained for ten years, as 
well as over 75 qualified personnel who are 
certified to the GA/BCSA Post-Galvanizing 
Inspectors Course.
 The company has partnered with civil 
engineering company Lundy Projects for more 
than a decade – playing a key role in Network 
Rail initiatives including the modernisation of 
the Great Western Mainline.
 It worked on the £25 million project to 
transform Edinburgh’s Haymarket Station 

into a major transport link, with over 200 
tonnes of steel galvanized for the production 
of canopies installed above the station’s 
newly extended platforms. The C503 
Crossrail Contract refurbishment works at 
Liverpool Street Station also saw over 100 
tonnes of steel protected long term with hot 
dip galvanizing.
 Other projects the Wedge Group has 
been involved in include the galvanizing 
of steelwork used to construct a multi-
million-pound development on the Midland 
Metro line between Wolverhampton and 
Birmingham, and the refurbishment 
of the iconic Hull and Barnsley railway 
bridge which saw the team galvanize over 
25 tonnes of structural steel in order to 
strengthen the bridge and ensure the track 
remained operational for its capacity. They 
have also worked on the grade II Listed 
Silver Jubilee Bridge, one of the world’s 
longest steel arched bridges which runs over 
the River Mersey, connecting Runcorn to 
Widnes and which sees more than 80,000 
motorists a day pass over it.
 This diverse range of projects 
demonstrates the ever-growing popularity 
of galvanizing as a protective coating 
across the rail industry, and also highlights 
the qualities of the process – including 
its flexibility, strength, and long-life - in 
addition to its inherent sustainable benefits. 
 Wedge Group Galvanizing Ltd is the 
largest hot-dip galvanizing organisation in 
the UK with a history dating back over 150 
years. With 14 plants strategically placed 
across the country, the firm offers a truly 
national galvanizing service. For further 
information get in touch with Wedge  
Group Galvanizing via the contact 
information below.

Tel:  01902 601944 
Email: info@wggltd.co.uk
Visit: www.wedge-galv.co.uk
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Sustainability has never been more necessary than today. As a society,  
we see the impact that humanity has on the earth and it is time for action.  
We all have a role to play in protecting the planet

Going green

Bollé Safety’s innovation has 
therefore been focusing on 
offering products that improves 
wearers experience while 
ensuring it stays aware of the 

need to respect nature, every step of the 
way. This is the reason why Bollé Safety 
decided, as a company to introduce the Go 
Green Plan, a sign of its commitment to 
become more conscious.
 Conscious of the environment, by 
optimizing product design to reduce the 
amount of raw material required during 
production, but also by developing new 
packaging without any type of plastic. Bollé 
Safety is proud to provide, in conjunction 
with their key distributors and suppliers, a 
one hundred per cent recyclable packaging 
solution made from recycled cardboard 
and silk paper. Bollé Safety has also taken 
the decision to print its user instructions 
directly on outer packaging with water-
based ink which reduces packaging weight. 
This ultimately impacts the company’s 
carbon footprint during transportation,  
as well as the amount of waste generated  
by its packaging.
 Bollé Safety is constantly working on 
bringing new products to market that use 
more sustainable production technologies or 
raw materials such as recycled nylon. Selling 
millions of units annually, the company 
believes in its duty to make a difference, for 
you and for the future. This approach drove 
Bollé Safety to launch more sustainable 
products, both in non-corrective and 
prescription safety eyewear. With Solis Go 
Green, the first sustainable safety eyewear, 
certified EN166 and with nylon one hundred 
per cent made of recycled fishing net,  
Bollé Safety wishes to set a new way to  
think of safety eyewear, greener and always 
as protective. 
 Within the prescription offer, Bollé Safety 
recently launched Klassee, a bio-based frame 
made of castor oil, that is set to become one 
of the key products in the line, following the 
reviews from the first customers.
 Following developments of both the 
products and their packaging, Bollé Safety 
naturally improved the engineering of its 
accessories as well. As Covid increased 
the demand for anti-fog and lens cleaning 
solutions, Bollé Safety’s first project has 
been to improve the sustainability of its 
B-Clean range. After analyzing multiple 

available options, the team managed to 
implement new water-based solutions,  
that reduced the overall use of chemicals 
without impacting the efficiency of the 
cleaning solutions.
 Conscious of the trust that customers 
place in Bollé Safety. Safety is no small word, 
and the company will always do its best 
to provide comfortable eyewear that gives 
users the utmost protection and visibility. 
Bollé Safety believes trust is required in 
its line of work. For users to have peace 
of mind, they must indeed trust their 
equipment to be both comfortable in all 
situations and protective when it counts 
the most and they must also trust in Bollé 
Safety to develop products and services of 
the utmost quality, for them and the rest of 
the stakeholders. Whenever possible, Bollé 
Safety uses the latest technologies available 
to build its molds to reduce both energy 
consumption and the waste created during 
the injection process.
 We all have a role to play in protecting the 
planet, whether it is by reducing the number 
of printed documents, by using energy-
efficient production methods, by using eco-
friendly packaging and more. Some actions 
may require more time to finalize and some 
may have less impact on the environment 
than we would like them to, but in the end, 
it is by being more conscious at every level 
of our society that we will reach long term 
sustainability. It is just the beginning.

Tel: 02083914700
Email: sales@bolle-safety.co.uk
Visit: www.bolle-safety.com
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Bernhard Erdl CEO, Owner, Chief Developer at PULS GmbH explains how the heart  
of the system continues to evolve

Decentralised power supplies 
for smart manufacturing

The power supply is the heart 
of any system. This is a role 
it has held for decades now, 
working tirelessly away in the 
background from inside the 

cabinet. Recent years, however, have seen 
the power supply increasingly distance 
itself from this modest role.
 The variety of applications – not to 
mention the requirements that go with 
them – are driving this evolution. This 
implies that, in addition to the essential 
function of a power converter, there is 
a growing demand for complete power 

supply system’s featuring integrated 
communication, redundancy, and protection 
functions. And then, of course, there is 
decentralisation, which also has a crucial 
role to play with regard to power supply and 
current distribution.
 If we want to be able to meet this demand 
with standard products, a flexible product 
platform is needed to form the basis for 
implementing the various solutions. This 
platform also has to offer the fundamental 
qualities of a power supply, which include 
outstanding efficiency, a compact design, 
exceptional reliability, and a long service life.

 It is with all of this in mind that PULS 
have gone back to the drawing board to 
develop a new genre of decentralised 
power supply system, FIEPOS – our 
decentralised power supply system. The 
efficient 300W and 500W power supplies 
are accommodated within a very compact 
housing unit that offers a high level of IP 
protection (IP54–IP67). These are available 
in various versions ex stock – including 
current-limited outputs for selective current 
distribution, a variety of different plug 
connectors, IO-Link as a communication 
interface, and efficient decoupling MOSFETs 
for developing redundant systems.
 The PULS FIEPOS opens up whole new 
worlds of possibilities for system developers 
and integrators when it comes to modern 
system planning. So no matter whether you 
are looking for a centralised or decentralised 
solution, PULS is set to ensure that the 
power supply remains the reliable heart of 
your system for the foreseeable future.

Decentralised, cabinet-free power 
supplies for smart manufacturing
The demand for flexible modular systems is 
transforming the world of manufacturing 
engineering as we know it, and the 
decentralisation of system components 
is shaping up to be a major development 
in this regard. Decentralisation can 
speed up the system planning process, 
simplify maintenance tasks, and facilitate 
straightforward system expansion. More 
and more system components are being 
relocated directly into the field now and 
are required to be provided with a degree 
of environmental protection from IP54 to 
IP67. As a result, central cabinets can be 
made smaller than ever or else dispensed 
with entirely. 
 So, what exactly is going on with the 
power supply in decentralised systems 
and machine engineering? The products 
currently available on the market basically 
follow three different strategies:

1.  No decentralisation of the power supply 
– the power supply is not included in the 
decentralisation process and remains in 
the central cabinets. In order to supply 
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power to the remote peripheral devices in the field, long cable 
harnesses have to be installed using costly large cross-section 
wire to minimise losses and the system power supply has to be 
oversized to compensate for the loss of performance caused by the 
long cables.

2.  Power supply in a decentralised on-site cabinet – the power supply, 
together with other standard components such as electronic fuses 
or switches, is taken out of the central cabinet and placed directly 
onto the machine in smaller, decentralised IP67 cabinets. System 
builders often handle the planning and assembly of these cabinets 
themselves.

3.  Customer-specific solution – a customer-specific, decentralised 
solution is developed especially for the power supply. The size and 
mechanics are also specifically tailored to the individual system 
along with the electrical specifications. 

Benefits of a decentralised power supply
Many systems integrators have already taken action after 
recognising the benefits of a decentralised power supply: it starts 
with the system planning process, which offers greater freedom. 
There are many applications, such as conveyor belts or production 
lines that can be supplied with energy much more efficiently and 
flexibly on a decentralised basis. 
 The power supply no longer has to be oversized, and the individual 
system parts can be put together on a modular basis, allowing 
them to be extended, maintained, and converted more quickly and 
effectively than ever. By making the cabinets smaller, or even doing 
away with them entirely, the newly gained space can also be used to 
expand added-value system components. The power cable lengths 
and cross-sections can be reduced, which in turn saves on the costs 
of copper. 

Past obstacles on the road to a decentralised power supply
The cost of implementing a decentralised power supply does however 

remain high using currently 
available solutions. Even 
straightforward, decentralised 
on-site cabinets, for example, 
often comprise more than 
ten components. All of these 
must be purchased, stored, and 
ultimately combined into a 
system by a technician. As for 
developing customer-specific 
solutions, this is even more 
time consuming, expensive, 
and only worthwhile in larger 
volumes. Until now, there 
has not been a decentralised 
standard power supply that 
is available to order ex stock, 

is easy to install, and flexible enough to offer a viable alternative in all 
three of the above scenarios.

Straight from the cabinet to the field
Relocating the power supply from the control cabinet directly 
into the field provides an all-in-one power supply system for 
decentralised systems engineering. It is then possible to use shorter 
cables and smaller cable cross-sections. This not only saves on the 
costs of copper, but also on the installation work for the cabling. 
Local onboard set up and diagnostics makes system commissioning, 
troubleshooting and maintenance simpler.

PULS Cabinet-free power supply system as a solution
PULS are closing this gap in the decentralisation market with 
the development of their FIEPOS power supply product family. 
This opens up new worlds of possibilities for systems designers 

by providing cabinet-free 
planning of their systems  
and machines. 
 The FIEPOS range is based 
on 1-phase and 3-phase 
IP54–IP67 power supplies 
with 300 W or 500 W output 
power. It also features an IO-
Link or output OK signal as a 
communication interface. The 
various versions are based on 
this platform with numerous 
connector configurations as 
well as optional safety and 
redundancy functions. 
 PULS classifies the devices 
into the two FIEPOS product 
series of Basic and eFused. The 

devices in the Basic series have a single output, for which the various 
plug connectors such as M12-L/-T/-A, 7/8”, or the HAN-Q series 
are available. In addition, the Basic version is also available with an 
integrated decoupling MOSFET on the output side and a soft output 
regulation characteristic. These two functions make the devices 
particularly useful for assembling reliable redundant systems outside 
of the cabinet and help to increase performance by establishing 
parallel connections. 
 The FIEPOS eFused series comes complete with up to four 
internally protected outputs. Thanks to the built-in current limit, 
these devices can easily be used for selective current distribution and 
protection. The outputs are configured and monitored via IO-Link 
or via the practical human-machine interface located directly on the 
front panel of the device.

Tel: +44 1525 841001
Fax: +44 1525 841291
Email: sales@puls.co.uk
Visit: www.pulspower.com
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Award-winning  
Operations Director  
joins Eave

Eave, a UK-based tech  
company which has developed 
a unique hearing protection 
system for railway workers, 
has appointed Paul  
Watson to develop its  
operations capability. 

SYSTRA appoints  
Director of Operations, 
High-Speed Rail

Ben Hamer joined SYSTRA 
as Director of Operations, 
High Speed Rail. Ben brings 
over 30-years of experience 
having worked on major 
projects in transport, water, 
maritime and building sectors 
throughout the world. 

New Assistant Director 
for Rail for the Liverpool 
City Region Combined 
Authority announced

Mal Drury-Rose has been 
appointed as Assistant Director 
for Rail for the Liverpool City 
Region Combined Authority 
(CA). With responsibility for 
the strategic leadership of the 
delivery of the organisation’s 
30-year Long Term Rail  
Strategy, Mal will take a lead 
role in driving key rail projects 
such as the new stations 
planned at Headbolt Lane, 
Baltic Triangle, upgrades at 
Lea Green Station plus the 
development of the business 
case for Liverpool Central.

New Transport for the 
North Chief Executive 
announced

The North’s leaders have  
approved the appointment of 
Martin Tugwell as the next 
Chief Executive of Transport 
for the North (TfN).

New Costain Network 
Rail Client Director

In her new role at Costain,  
the smart infrastructure 
company, Ann-Marie  
Morrison will work collab-
oratively with Network Rail 
to plan and deliver complex 
programmes which are more 
effective, more efficient and 
create opportunities for 
local communities.

Non-Executive Director 
appointed to HS2 Board 

Sir Jon Thompson has 
been appointed as a Non- 
Executive Director of HS2 
Ltd, where he will represent 
Government’s interests 
on the board.of Nicolas 
Detchepare as its new CEO.
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CALL 0121 585 2724  
VISIT WWW.TOTALKARE.CO.UK

With 40 years’ experience in heavy duty lifting 
solutions, TotalKare combines world class 
products with industry leading support to 
facilitate effective maintenance and repair, 
keeping you on track for success.

RAISING 
STANDARDS
RAILWAY LIFTING JACKS
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ukpowernetworksservices.co.uk

The power to deliver 
operation and maintenance
You’re empowered to focus on your core business 
while we expertly operate and maintain your 
electrical assets.


