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It’s now easier than ever to 
create the optimum stormwater 
management solution.

AquaCell® from Wavin is the tried, tested and uniquely versatile answer to the attenuation 
or infi ltration of excessive rainfall. And now, utilizing our new online confi gurator tool, 
and with total mix and match fl exibility, it’s easier than ever to achieve the optimum 
cost:performance ratio for each and every installation. Our step-by-step tool guides 
you to the best design possible, depending on your loading and depth requirements, 
and you can generate a printable PDF and access your project online at any time.

Discover more and try the confi gurator tool 
for free at aquacell.wavin.co.uk  

For immediate assistance, call our Technical Team on 0844 856 5165
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M A R K  H A N S F O R D
E D I T O R

Winning the  
emotional argument

hen it comes to proving the supposition that investing 
in infrastructure drives the economy of a country, hard 
facts are painfully difficult to find. 

Like it or not, that has to be one of the main takea-
ways from our research into this month’s main theme 

– elevating the case for infrastructure.
It is hugely encouraging for our industry that the UK government is, 

right now, so volubly and vehemently committed to investing in civils 
infrastructure. It is good to hear the government conclude that such 
investment drives productivity and that this increased productivity in 
turn drives the UK’s GDP.

There are studies that support this supposition, although when you 
read into them, most use the same dated sources and most are based 
on qualitative rather than quantitative analysis. And there are also 
other studies that conclude, often regrettably, that no such link can be 
found.

That is not to say people should give up looking; and the govern-
ment, in the shape of the National Infrastructure Commission, has the 
body to go on working on that.

But while these wise minds do that, we cannot sit idle. This is no time 
for complacency. With fast-forming policies around Brexit and the even 
faster-forming policies of new United States President Donald Trump 
set to dominate 2017, these are changing times. With Brexit and Trump 
we have clearly seen hard facts playing a secondary role.

And love it or hate it, this is fast becoming the new reality. And we, as 
people hard-wired to support society through our endeavours, need to 
be ready and able to play this game.

Put simply, it means, that civil engineering professionals now, more 
than ever, need to engagingly present the broader benefits of their  
infrastructure projects, highlighting the direct impacts they are having 
on society by connecting communities, creating jobs and improving 
quality of life.

There’s quite a movement here. Next year is the UK government’s 
Year of the Engineer, timed to coincide with the opening of Crossrail. It 
is also, handily, the ICE’s 200th anniversary and to capitalise on all that 

the ICE is, right now, seeking out 200 people who, over the years, can 
show how their projects have had that direct impact on society. 

These 200 will form the backbone of the ICE’s year of celebrations 
– getting their achievements recognised in the media up and down  
the country.

It’s a great ambition, but one that could go horribly wrong. 
Three years ago New Civil Engineer asked the question: “Why are  

civil engineers too boring for TV?” That was in response to reader  
frustrations that civil engineers were not getting the mainstream  
media profile their role demanded the last time the profession was  
really in the government’s sights – following the horrendous winter 
floods of 2013/14.

This month we ask that question again; to see if this time we are 
ready as a profession to make our case. And do you know what? This 
time we are more encouraged. There does seem to be the beginnings 
of a new breed of civil engineer which is able to present not just the 
technical arguments (and that is still in the job description), but the 
emotional ones too. 

And that is so important. Because, like it or not, in 2017, emotional 
arguments win. Look at Brexit. Look at Trump. 

New Civil Engineer

“Civil engineering professionals 
now, more than ever, need 

to engagingly present the broader 
benefits of their infrastructure 
projects, highlighting the direct 
impacts they are having on society

W
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“Civil engineering professionals 
now, more than ever, need 

to engagingly present the broader 
benefits of their infrastructure 
projects, highlighting the direct 
impacts they are having on society
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of setting the next roads investment 
strategy, agreeing devolution 
funding settlements or Network 
Rail’s Control Period 6 life could 
very quickly get tricky.  In short, 
muddling through as we are, is not 
an option.

Here at the ICE we are putting 
significant effort into helping 
industry, government and individual 
engineers find the right way forward. 

The Brexit Leadership Group, 
convened by last year’s President  
Sir John Armitt is turning its 
attention to the role of industrial 
strategy.  

As group member and Atkins 
UK and Europe chief executive last 
Nick Roberts recently observed: 
“The UK is home to a cluster of 
world leading professional expertise 
in the financing, design, delivery 
and operation of high performing 
infrastructure. 

“We need to nurture this cluster 
and quickly embrace and capitalise 
on advancements in technology 
to meet our own needs and grow 
a sector which can be a major 
contributor to our future export 
success.”  

Roberts’ emphasis on technology 
echoes the calls of this year’s 
President Tim Broyd to accelerate 
the digital transformation of 
infrastructure.  

This year’s flagship ICE State of 
the Nation report, to be published 
in March, will set out an ambitious 
agenda that has been developed 
with wide input from across the 
engineering and tech world. 

2017: A great year  
to be an engineer

his month’s New Civil 
Engineer takes a step 
back and surveys 
the infrastructure 
landscape in 2017. 

It is certainly asking some 
important questions; what does 
the UK government want from 
infrastructure? Can it – or private 
clients – afford it? How can we make 
infrastructure more affordable – and 
get more out of existing assets and 
networks? How will this all change 
business models and practices 
across our industry?

The political and economic 
backdrop to these questions creates 
a situation that is somewhere 
between exhilarating and daunting.  
Last year’s Autumn Statement 
demonstrated just how tight public 
finances are likely to be for at least 
the next decade.  

January’s industrial strategy 
Green Paper reconfirmed that prime 
minister Theresa May’s government 
sees infrastructure as key to its 
ambitions to retool the economy for 
a post Brexit future. 

But as we get down into the detail 

Lighthouse
I C E  V I E W P O I N T

T

B y  A r T  W E  
m A s T E r 

W h AT  W O u l d 
m A s T E r  u s

We are already working with 
the Construction Leadership 
Council (led by ICE vice president 
Andrew Wolstenholme) to identify 
the practical steps to deliver this 
agenda.  

And furthermore, we want 
every member to have access to 
the knowledge and expertise to 
contribute.  

In March we launch a new Smart 
Infrastructure & Construction Journal, 
while in the second half of the 
year, digital engineering will be the 
theme of the next of our knowledge 
campaigns, bringing together free 
online content and events across 
the organisation. 

This year will undoubtedly pass 
the interesting times test. It will 
not always be easy, but perhaps for 
the first time in a generation our 
profession is being looked at to take 
society forward. What a great time 
to be an engineer.  

l Please address any comments 
about the Lighthouse column to 
policy@ice.org.uk

“Perhaps for 
the first time 

in a generation our 
profession is being 
looked at to take 
society forward

“We need 
to quickly 

embrace and 
capitalise on 
advancements in 
technology 
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ENERGY

The government-commissioned 
Hendry review of tidal power has 
concluded that creating a pathfinder 
project would be a “no-regrets 
policy”, giving a boost to the 
proposed Swansea bay scheme.

Former energy minister Charles 
Hendry recommended the 
government capitalise on the work 
for the £1.3bn Swansea Bay lagoon 
already started by Tidal Lagoon 
Power (TLP), rather than start 
afresh on a new project. Hendry said 
he had initially been sceptical about 
the potential of tidal lagoons, but 
had been convinced by the evidence 
he had seen and recommended 
“there should be a government 
strategy in place to help this [tidal 
lagoons] happen.”

He also stressed that the industry 
would bring benefits to UK 
manufacturing as well as creating a 
strong export opportunity.
TLP chief executive Mark 
Shorrock described the review as 
a “watershed moment” for British 
energy.

The Edit
E S S E N T I A L  N E W S  & I N F O R M AT I O N

F R O M  N E W c I v I L E N g I N E E R.c O M

P o l i c y
I N d u s t R I a l 
s t R at E G Y  ta R G E t s 
N u c l E a R  P o w E R

Prime minister Theresa May’s 
proposals for the government’s 
new industrial strategy include 
a plan to increase British 
competitiveness and skills in the 
nuclear industry. The nuclear 
industry is one of five that could 
benefit from one of the new sector 
deals,  outlined in the industrial 
strategy green paper. These deals 
will involve the government 
stepping in to remove regulation 
and offer support in areas such 
as trade and investment to 
grow the targeted industry. The 
government says it will also look at 
new institutions to aid innovation 
and skills development as part of 
the sector deals.Nuclear Industry 
Association (NIA) chair Lord Hutton 
will lead the early work on the 
nuclear sector deal. The NIA said 
small modular reactor technology 
has particular potential.

E N V i R o N M E N T
c a N a d I a N 
s t u dY  l I N k s  c a R 
P o l l u t I o N  w I t h 
d E m E N t I a  R I s k

Dementia is more common in 
people living within 50m of a major 
road than in those who live further 
away, says a study published in The 
Lancet. Of 6.6M people observed, 
Canadian researchers estimated 
that up to one in 10 dementia cases 
could partly be linked to traffic 
exposure. “Despite the growing 
impact of these diseases, little 
is known about their causes and 
prevention,” said lead author Hong 
Chen of Public Health Ontario, 
Canada. “Our study suggests that 
busy roads could be a source of 
environmental stressors that could 
give rise to the onset  of dementia.” 
Campaigners have called for a halt in 
road capacity expansion. The National 
Institute for Health & Care Excellence 
recently  urged councils to promote 
smoother driving, rather than 
pollution-causing stop-start traffic.

Hendry review backs Swansea 
Bay tidal power barrage scheme 
as pathfinder project

“hendry said 
he had initially 

been sceptical about 
the potential of  
tidal lagoons, but had 
been convinced by 
the evidence 
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T R a N s P o R T

Victoria 
expansion 
milestone
The £700M Victoria 
Station upgrade project 
has hit a milestone 
with the opening 
of a new ticket hall. 
The North ticket hall 
was worked on by a 
Taylor Woodrow/Bam 
Nuttall JV. The tunnels 
connecting the North 
ticket hall to the District 
and Circle lines will 
open in the summer. 
Work will finish in 2018 
when the South ticket 
hall opens. Victoria is 
the fourth busiest Tube 
station and serves more 
than 82M passengers 
per year. Modernisation 
will double capacity.

H i g H  s P E E d  2
w s P  Pa R s o N s 
B R I N c k E R h o F F  w I N s 
E u s t o N  c o N c E P t 
d E s I G N  w o R k

Consultant WSP Parsons 
Brinckerhoff has won the remaining 
High Speed 2 (HS2) package of work 
for the concept design of Euston 
station. Arup had been carrying out 
the work from 2012 until November 
last year when the final package was 
awarded to WSP. Project promoter 
HS2 Ltd said that the tender for 
the work was evaluated on 70% 
technical assessment and 30%  on 
price. However, it did not clarify 
on which the WSP bid was won. 
It was split into three different 
contracts covering civils work, 
railway systems and environmental 
services. The contracts will pave 
the way for the start of the main 
“stations design” competition, which 
is expected to begin in the spring. 
The winner of this subsequent 
contract will take forward the 
detailed design.

T R a N s P o R T
s t o N E h E N G E 
t u N N E l  P l a N s 
G o  o u t  F o R 
c o N s u ltat I o N

The government is consulting on 
proposals to build a tunnel on the 
A303 near Stonehenge in Wiltshire as 
part of a £2bn upgrade to the road.
Proposals involve widening the road 
to dual carriageway and building 
a 2.9km dual carriageway tunnel 
beneath the Stonehenge World 
Heritage site. Currently a single 
carriageway road runs within 165m 
of the Stonehenge site, handling up 
to 24,000 vehicles per day, double its 
original capacity. The new scheme 
aims to improve journey times and 
will remove the sight and sound 
of traffic from Stonehenge. The 
plans also include a bypass and 
improvements to existing junctions. 
The £2bn figure is for the whole 
A303 project, including routes to the 
M3 and M5. The twin bore tunnel 
design was chosen to accommodate 
the dual carriageway.

H i g H  s P E E d  2
h s 2 lt d  N a m E s 
t h u R s t o N  a s 
I t s  N E w  c h I E F 
E x E c u t I v E

High Speed 2 (HS2) promoter HS2 
Ltd has appointed CH2M managing 
director Mark Thurston as its new 
chief executive. The previous chief 
executive, Simon Kirby, resigned 
in September 2016 and left in 
December. Interim chief executive 
Roy Hill – who had been seconded 
from CH2M to fill the gap – had 
been tipped to take on the role 
permanently. Meanwhile, the 
Balfour Beatty Vinci joint venture 
has named Mark Cutler as the 
new managing director of its High 
Speed 2 (HS2) bid vehicle. The joint 
venture is currently shortlisted for 
four of the seven HS2 main civils 
works packages with a total value 
of £4bn. The overall civils work 
is worth £11.8bn. Cutler replaces 
Peter Anderson. The bill is expected 
to receive Royal Assent in mid-
February. 
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ENERGY

The government-commissioned 
Hendry review of tidal power has 
concluded that creating a pathfinder 
project would be a “no-regrets 
policy”, giving a boost to the 
proposed Swansea bay scheme.

Former energy minister Charles 
Hendry recommended the 
government capitalise on the work 
for the £1.3bn Swansea Bay lagoon 
already started by Tidal Lagoon 
Power (TLP), rather than start 
afresh on a new project. Hendry said 
he had initially been sceptical about 
the potential of tidal lagoons, but 
had been convinced by the evidence 
he had seen and recommended 
“there should be a government 
strategy in place to help this [tidal 
lagoons] happen.”

He also stressed that the industry 
would bring benefits to UK 
manufacturing as well as creating a 
strong export opportunity.
TLP chief executive Mark 
Shorrock described the review as 
a “watershed moment” for British 
energy.

The Edit
E S S E N T I A L  N E W S  & I N F O R M AT I O N

F R O M  N E W c I v I L E N g I N E E R.c O M

P o l i c y
I N d u s t R I a l 
s t R at E G Y  ta R G E t s 
N u c l E a R  P o w E R
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E N V i R o N M E N T
c a N a d I a N 
s t u dY  l I N k s  c a R 
P o l l u t I o N  w I t h 
d E m E N t I a  R I s k
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is known about their causes and 
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Chen of Public Health Ontario, 
Canada. “Our study suggests that 
busy roads could be a source of 
environmental stressors that could 
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Campaigners have called for a halt in 
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Institute for Health & Care Excellence 
recently  urged councils to promote 
smoother driving, rather than 
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Hendry review backs Swansea 
Bay tidal power barrage scheme 
as pathfinder project
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T R a N s P o R T

Victoria 
expansion 
milestone
The £700M Victoria 
Station upgrade project 
has hit a milestone 
with the opening 
of a new ticket hall. 
The North ticket hall 
was worked on by a 
Taylor Woodrow/Bam 
Nuttall JV. The tunnels 
connecting the North 
ticket hall to the District 
and Circle lines will 
open in the summer. 
Work will finish in 2018 
when the South ticket 
hall opens. Victoria is 
the fourth busiest Tube 
station and serves more 
than 82M passengers 
per year. Modernisation 
will double capacity.

H i g H  s P E E d  2
w s P  Pa R s o N s 
B R I N c k E R h o F F  w I N s 
E u s t o N  c o N c E P t 
d E s I G N  w o R k

Consultant WSP Parsons 
Brinckerhoff has won the remaining 
High Speed 2 (HS2) package of work 
for the concept design of Euston 
station. Arup had been carrying out 
the work from 2012 until November 
last year when the final package was 
awarded to WSP. Project promoter 
HS2 Ltd said that the tender for 
the work was evaluated on 70% 
technical assessment and 30%  on 
price. However, it did not clarify 
on which the WSP bid was won. 
It was split into three different 
contracts covering civils work, 
railway systems and environmental 
services. The contracts will pave 
the way for the start of the main 
“stations design” competition, which 
is expected to begin in the spring. 
The winner of this subsequent 
contract will take forward the 
detailed design.

T R a N s P o R T
s t o N E h E N G E 
t u N N E l  P l a N s 
G o  o u t  F o R 
c o N s u ltat I o N

The government is consulting on 
proposals to build a tunnel on the 
A303 near Stonehenge in Wiltshire as 
part of a £2bn upgrade to the road.
Proposals involve widening the road 
to dual carriageway and building 
a 2.9km dual carriageway tunnel 
beneath the Stonehenge World 
Heritage site. Currently a single 
carriageway road runs within 165m 
of the Stonehenge site, handling up 
to 24,000 vehicles per day, double its 
original capacity. The new scheme 
aims to improve journey times and 
will remove the sight and sound 
of traffic from Stonehenge. The 
plans also include a bypass and 
improvements to existing junctions. 
The £2bn figure is for the whole 
A303 project, including routes to the 
M3 and M5. The twin bore tunnel 
design was chosen to accommodate 
the dual carriageway.
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Trump aims to use  
PPPs to elevate US 

infrastructure

“Trump’s team 
has identified 

50 top projects to 
invest in

onald Trump’s 
inauguration as the 
45th President of 
the United States 
is expected to 

herald a massive programme of 
infrastructure spending.

Most agree that US infrastructure 
needs the investment. Every four 
years the American Society of 
Civil Engineers (ASCE) gives US 
infrastructure a report card grade. In 
2013 it only gave it a D-plus. 

The next report is due out 
this month, but it is unlikely the 
intervening years have made much 
of a dent in the £2.9 trillion of 
investment the ASCE says is needed 
by 2020.

Trump has said the US will get 
an infrastructure investment of $1 
trillion (£810bn) during his term in 
office. So what can civil engineering 
firms realistically expect?

Trump’s infrastructure manifesto 
says as President he will transform 
America’s crumbling infrastructure 
into a “golden opportunity for 
accelerated economic growth and 
more rapid productivity gains” with 
a plan to invest heavily without 
going into deficit.

Trump says he will fund 
infrastructure work by raising 
new revenues and looking to 
opportunities including public-
private partnerships (PPPs). 

His policy says the administration 
will “harness market forces to help 
attract new private infrastructure 
investments through a deficit-
neutral system of infrastructure  

United States  Analysis
E m i l y  A S H W E l l

D
tax credits”.

For civil engineering consultants 
in the US, Trump is obviously 
good news, although there is some 
caution about harnessing private 
finance. 

Turner & Townsend managing 
director for North America Murray 
Rowden says it is going to take a 
cultural shift to move away from the 
model of state-owned assets to PPP 
or similarly funded infrastructure. 
But he is optimistic.

“Trump’s fundamental drive is 
to invest in the US using levers 
such as tax incentives to create 
new jobs, to get social stability 
and to fundamentally provide 
infrastructure to make that work. 

“His team has identified 50 
top projects to invest in and one 
could argue that he gets how 
infrastructure is a key part of 
economic growth,” he adds.

US programme manager Hill 
International chief executive 
David Richter said PPPs have not 
developed in the same way in the US 
as they are in the UK, so he does not 
expect to see many.

Historically in the US PPPs have 
manifested themselves in the 
form of toll roads, although this 
is changing. For example in 2014 
in Pennsylvania, the Rapid Bridge 
Replacement Project PPP brought 
together 558 structurally deficient 
bridges under one repair package to 
benefit from economies of scale.

But a recent PwC report on 
PPPs, or P3s as they’re known in 
the US, cites statistics from the UK 

National Audit Office which shows 
investment of more than £4bn on 
average each year over the past 15 
years from PPPs / PFIs. “In the US, 
where the economy is more than 
six times bigger, only five P3 deals 
worth a total of $2.4bn (£2.88bn) 
closed in 2015,” says the report.
Hill International and Turner & 
Townsend see massive potential in 
the US market. 

“I’m there to help drive the 
business forward. Yes, we will be 
investing. We’re alliancing with 
US organisations. You’ve got to be 
there, invest in and create a North 
American business to achieve that 
end,” says Rowden.
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growth
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  Do we need more 
technology institutes?

he government’s 
announcement of 
£170M in funding 
for new technology 
institutes to deliver 

higher level science, technology, 
engineering and maths (STEM) 
education has led to a debate 
about whether the money would 
be better spent on existing 
courses.

The funding is part of the 
government’s modern industrial 
strategy.

The new institutes were 
described as “a radical overhaul 
of technical education” aiming to 
provide a credible alternative to 
universities. They are part of a 
wider proposal in the industrial 
strategy to tackle shortages in 
STEM subjects.

“Our action will help ensure 
young people develop the skills 
they need to do the high-paid, 
high-skilled jobs of the future,” 
said prime minister Theresa May.  

“That means boosting 
technical education and ensuring 
we extend the same opportunity 
and respect we give university 
graduates to those people who 

Skills Analysis
e M i l y  A s H w e l l

T
pursue technical routes.”

However, higher education 
think tank MillionPlus questioned 
the need for the new technical 
institutes, citing the range of 
existing university courses 
already available.

“Universities and colleges 
are already working with 
employers to offer high quality 
courses in civil engineering and 
construction at both degree and 
HND level,” said MillionPlus chief 
executive Pam Tatlow.

“Questions have to be asked, 
as to whether the £170M might 
be better spent in promoting 
these courses, and the 
collaboration that’s required 
between universities, colleges 
and employers that makes them 
a success.”

The Civil Engineering 
Contractors Association (Ceca) 
also stressed that industry 
links are vital to the success of 
proposed technology institutes, 
adding that they could contribute 
to the required training mix.

“It is essential that the pool 
of skills available in the future 
matches that needed to deliver 

the pipeline of investment in 
infrastructure,” said Ceca chief 
executive Alasdair Reisner.

“We anticipate that these 
skills needs will change with the 
advent of new technologies and 
processes, so we need a flexible 
system that provides the correct 
training for all new entrants to 
the sector. 

“Institutes of technology offer 
a potential route to deliver these 
skills as part of a mixed market 
for learning that will also include 
existing routes such as university 
courses.”

It identified the need to help 
business growth by investing 
in STEM skills and creating a 
respected higher education 
alternative for the half of 
young people who do not go to 
university.

read the full 
version of this 

article at  
newcivil 

engineer.com
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I n f r a s t r u c t u r e
Do we neeD all of 
these megaprojects?

I was perturbed to read both 
the Editorial and Lighthouse in 
December’s New Civil Engineer. The 
editor is telling us “we must support 
Heathrow” and those who do 
not believe in this third runway 
project are “cynics”. Well, my 
engineering background has taught 
me to question and be rational, 
considering all aspects of schemes 
including the environmental and 
human aspects.

In a similar vein Lighthouse talks 
about Heathrow, Hinkley and High 
Speed 2, and tells us to “come 
together to support a shared set of 
goals” and “get behind [Sir John] 
Armitt and support his work”. 

The Heathrow area is already 
overheated; the M25 has five, 
often stationary, lanes of traffic 
in each direction; other roads are 
frequently severely congested; the 
area is already over the air pollution 
thresholds, killing and adversely 
affecting the health of many; and 
noise pollution is adversely affecting 
thousands of residents. The 
scheme is being pushed by big 
business but opposed by most of 
the local, democratically elected, 
representatives. And, on a practical 
operating point, how can this world 
class airport operate with night 
flying restrictions, or will those be 
overturned too?

Regarding Hinkley Point, 
do we want to tie in doubled 
electricity costs with foreign-
owned companies, and also have 
design and financial control by a 
country which has been far from 
an ally? Then there is the issue 
of nuclear waste that we will be 
leaving as an inheritance to future 
generations, not to mention the 
multibillion pound decommissioning 
programme in a few decades. 

There was a chance to have an 
exemplar energy scheme with wind, 
solar and tidal power on the same 
site, at probably a fraction of the 
cost and with none of the controlling 
restraints.

I feel alienated by the positions 
of New Civil Engineer and the ICE 
on these subjects, so will not be 
renewing my membership. My 
subscriptions may be better spent 
supporting more environmentally 
sound organisations.
John Lee (M) lee316@btinternet.com

H I g H  s p e e d  2
lessons from 1960s 
euston arch trageDy
Much has been written of the 
“disgrace” surrounding High Speed 2 
(HS2) and Euston station.

HS2 Ltd chairman Sir David 
Higgins (New Civil Engineer, 
February) has warned MPs of 
“disgrace” if the overall station was 
to be left unimproved as part of HS2.

May we remind readers of 
the actual disgrace that was the 
demolition in 1961/62 of the Euston 
Arch – the Doric Arch.

In the late 1930s Percy Thomas 
proposed a Grand Central Station 
style redevelopment, and that might 
have been some compensation for 
the proposed removal of the arch. 
The Second World War meant this 
visionary scheme was not realised.

In the early 1960s the argument 
for reconstruction of the station 
was based on electrification and life-
expired station infrastructure.

Many attempts were made to 
save the arch, not least by Sir John 
Betjeman and colleagues in the 
Victorian Society. But then prime 
minister Harold Macmillan had no 
appetite to spend precious post-war 
funds on moving the arch.

As young children at that time, 
my brother and I did not understand 
the complexity and contemporary 
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pressures that the decision-makers 
were dealing with. Yet during a visit 
to the demolition site early in 1962, 
aged 11 and 9 years respectively, we 
saw the sadness expressed by our 
father and grandfather and that has 
stayed with us.

Fast-forward to today, and we 
have both worked as civil engineers, 
in differing industry sectors. 

From time to time, what we saw 
back then has reminded us of the 
consequences and duration of the 

impacts of our engineering work.
We would not say that MacMillan 
was wrong to sanction the 
demolition.  

However, we do share Higgins’ 
view that Euston does now deserve 
something better. And if not now, 
when? 
Robert Treadgold (F) robndeb.
treadgold@btinternet.com
Peter Treadgold (F) 
petertreadgold@btinternet.com

I n f r a s t r u c t u r e
challenges to come 
for the young
David Crook’s assertion (New Civil 
Engineer, February) that the real 
elephant in the room is population 
growth is only too true. The United 
Nations calculates that there are 
now more than 7bn living humans on 
Earth today – 6.5% of all the humans 
ever born – and that we are likely to 
number over 11bn by 2100. 

euston arch: Icon demolished by 
penny-pinching government
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SwanSea SparkS
Mike Unsworth must be congratulated for his intention to 
build a tidal lagoon power project in Swansea Bay 
once the expected contract for difference is agreed 
(New Civil Engineer February).

It is sad we could have led the world nearly 
100 years ago as ICE member AMA Struben 
argued the case in his excellent little book in 
1921. His arguments were sound and well-
illustrated with facts and figures so loved by 
engineers.

Nevertheless, we must greatly welcome 
that at long, long, last a tidal lagoon for 
generating electricity is to be constructed.
Richard D’Ath (F retd)  woodlands59@talktalk.net

The article on the Swansea Bay barrage scheme 
(sic) is interesting but totally misleading. The quoted 
generating capacity of 320MW should be converted to the 
actual likely electrical output available on a daily basis. The 
article completely fails to point out the relative efficiency 
of the turbines is in the region of 18%. Thus, the quoted 
capacity of 320MW is equivalent to an average effective output 
throughout the day of around 60MW.

By adopting alternative renewable energy, such as 
offshore wind, this level of electrical output could 

be achieved with only 15 of the largest available 
8MW turbines operating at about 50% efficiency. 

There is absolutely no way that the Swansea 
Lagoon scheme can support the total power 
requirement of 155,000 homes (11% of Wales’ 
needs), as suggested.

It is time for British professionals in this 
industry to speak out against such vanity 
projects, and I hope that political leaders 
such as Greg Clark and Nick Timothy are able 

to see through the simple arithmetic of such 
schemes. The UK economy simply cannot afford 

to blow away such vast sums of money on such 
projects.

Peter Broughton (F) pbroughton@meesltd.com 

It is interesting to consider that the UK firms cited are calling 
for go-ahead, compared to the Hyperloop company, which is 
just going ahead.
Frederick Levy posted online on article headed “Civils firms urge 
tidal lagoon go-ahead”

The real challenge is not only 
in infrastructure renewal and 
resilience but in providing all the 
new infrastructure to support 
this increase in population as well 
as solving the problem of global 
warming – quite a legacy to leave to 
the next generation. 
Roger Batten (F) 106351.1724@
compuserve.com

t r a n s p O r t
stonehenge tunnel:  
a waste of money...

This [the proposed Stonehenge 
tunnel] really is a gross waste 
of taxpayers’ money. A dual 
carriageway is desperately needed 
in this location and a deeper open 
cut would ease the traffic and 
allow a much longer stretch of 
carriageway to be built for probably 
much less cost.
Ronald Hodge posted online on 
article headed “Stonehenge tunnel 
technical details revealed”

t r a n s p O r t
... anD a waste of 
Valuable resources...

I agree totally – a gross waste of 
scarce resources. Surely a deep 
open cut with extensive landscaping 
would suffice thus allowing a greater 
length of dual carriageway to be 
constructed?  
Roger Ball,  posted online on 
article headed “Stonehenge tunnel 
technical details revealed”

t r a n s p O r t 
return of the 
stonehenge Debate
I have a depressing sense of deja-vu. 
Twenty years or so ago Balfour 
Beatty was selected as preferred 
contractor for the Stonehenge 
tunnel. 

Whatever is the matter with us 
Brits that here we are with the same 
old arguments being trotted out with 
hugely increased peak period traffic 

jams and a hugely increased cost. 
I could go on to talk about the 

Severn Barrage for which a proposal 
had already been submitted in 1981 
when I joined Balfour. Will we ever 
learn?
John Deverson posted online on 
article headed “Stonehenge tunnel 
technical details revealed”

t r a n s p O r t
maIntenance  
Versus new buIlD

Just wanted to back up Peter Styles’ 
point about Doozers and the lack 
of interest in maintaining existing 
systems. The highway network is in 
a particularly bad state, with roads 
of all classes across the country 
well beyond the “filling potholes” 
situation. Completely new surfaces 
are needed, with white lines 
repainted as appropriate and cats’ 
eyes repaired and replaced.
Sue Sharples (wife of M retd) 
susan.r.sharples@gmail.com
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I n f r a s t r u c t u r e
Do we neeD all of 
these megaprojects?

I was perturbed to read both 
the Editorial and Lighthouse in 
December’s New Civil Engineer. The 
editor is telling us “we must support 
Heathrow” and those who do 
not believe in this third runway 
project are “cynics”. Well, my 
engineering background has taught 
me to question and be rational, 
considering all aspects of schemes 
including the environmental and 
human aspects.

In a similar vein Lighthouse talks 
about Heathrow, Hinkley and High 
Speed 2, and tells us to “come 
together to support a shared set of 
goals” and “get behind [Sir John] 
Armitt and support his work”. 

The Heathrow area is already 
overheated; the M25 has five, 
often stationary, lanes of traffic 
in each direction; other roads are 
frequently severely congested; the 
area is already over the air pollution 
thresholds, killing and adversely 
affecting the health of many; and 
noise pollution is adversely affecting 
thousands of residents. The 
scheme is being pushed by big 
business but opposed by most of 
the local, democratically elected, 
representatives. And, on a practical 
operating point, how can this world 
class airport operate with night 
flying restrictions, or will those be 
overturned too?

Regarding Hinkley Point, 
do we want to tie in doubled 
electricity costs with foreign-
owned companies, and also have 
design and financial control by a 
country which has been far from 
an ally? Then there is the issue 
of nuclear waste that we will be 
leaving as an inheritance to future 
generations, not to mention the 
multibillion pound decommissioning 
programme in a few decades. 

There was a chance to have an 
exemplar energy scheme with wind, 
solar and tidal power on the same 
site, at probably a fraction of the 
cost and with none of the controlling 
restraints.

I feel alienated by the positions 
of New Civil Engineer and the ICE 
on these subjects, so will not be 
renewing my membership. My 
subscriptions may be better spent 
supporting more environmentally 
sound organisations.
John Lee (M) lee316@btinternet.com

H I g H  s p e e d  2
lessons from 1960s 
euston arch trageDy
Much has been written of the 
“disgrace” surrounding High Speed 2 
(HS2) and Euston station.

HS2 Ltd chairman Sir David 
Higgins (New Civil Engineer, 
February) has warned MPs of 
“disgrace” if the overall station was 
to be left unimproved as part of HS2.

May we remind readers of 
the actual disgrace that was the 
demolition in 1961/62 of the Euston 
Arch – the Doric Arch.

In the late 1930s Percy Thomas 
proposed a Grand Central Station 
style redevelopment, and that might 
have been some compensation for 
the proposed removal of the arch. 
The Second World War meant this 
visionary scheme was not realised.

In the early 1960s the argument 
for reconstruction of the station 
was based on electrification and life-
expired station infrastructure.

Many attempts were made to 
save the arch, not least by Sir John 
Betjeman and colleagues in the 
Victorian Society. But then prime 
minister Harold Macmillan had no 
appetite to spend precious post-war 
funds on moving the arch.

As young children at that time, 
my brother and I did not understand 
the complexity and contemporary 
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pressures that the decision-makers 
were dealing with. Yet during a visit 
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impacts of our engineering work.
We would not say that MacMillan 
was wrong to sanction the 
demolition.  

However, we do share Higgins’ 
view that Euston does now deserve 
something better. And if not now, 
when? 
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(New Civil Engineer February).
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100 years ago as ICE member AMA Struben 
argued the case in his excellent little book in 
1921. His arguments were sound and well-
illustrated with facts and figures so loved by 
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Nevertheless, we must greatly welcome 
that at long, long, last a tidal lagoon for 
generating electricity is to be constructed.
Richard D’Ath (F retd)  woodlands59@talktalk.net

The article on the Swansea Bay barrage scheme 
(sic) is interesting but totally misleading. The quoted 
generating capacity of 320MW should be converted to the 
actual likely electrical output available on a daily basis. The 
article completely fails to point out the relative efficiency 
of the turbines is in the region of 18%. Thus, the quoted 
capacity of 320MW is equivalent to an average effective output 
throughout the day of around 60MW.

By adopting alternative renewable energy, such as 
offshore wind, this level of electrical output could 

be achieved with only 15 of the largest available 
8MW turbines operating at about 50% efficiency. 

There is absolutely no way that the Swansea 
Lagoon scheme can support the total power 
requirement of 155,000 homes (11% of Wales’ 
needs), as suggested.

It is time for British professionals in this 
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to see through the simple arithmetic of such 
schemes. The UK economy simply cannot afford 

to blow away such vast sums of money on such 
projects.

Peter Broughton (F) pbroughton@meesltd.com 

It is interesting to consider that the UK firms cited are calling 
for go-ahead, compared to the Hyperloop company, which is 
just going ahead.
Frederick Levy posted online on article headed “Civils firms urge 
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in infrastructure renewal and 
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new infrastructure to support 
this increase in population as well 
as solving the problem of global 
warming – quite a legacy to leave to 
the next generation. 
Roger Batten (F) 106351.1724@
compuserve.com
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in this location and a deeper open 
cut would ease the traffic and 
allow a much longer stretch of 
carriageway to be built for probably 
much less cost.
Ronald Hodge posted online on 
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technical details revealed”
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Brits that here we are with the same 
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H igh quality 
infrastructure drives 
economic growth, 
boosts productivity 
and raises living 
standards. That is why 

we placed infrastructure at the heart 
of the Autumn Statement.”

That is chief secretary to the 
Treasury David Gauke’s opening 
sentence in the introduction to an 
analysis published alongside the 
government’s National Infrastructure 
and Construction Pipeline in late 
November last year.

The pipeline sets out, for the fi rst 
time, more than £500bn of total 
planned investment in the UK’s 
economic and social infrastructure, 
of which more than £300bn will 
be invested by 2020/21. It was 
universally welcomed by industry 
bodies who seem to agree that it 
will provide greater certainty for 
investors and the supply chain, as 
well as helping improve forecasts of 
future skills needs.

Gauke goes on to provide even 

B Y  M A R K  H A N S F O R D

MAKING 
THE CASE
WHY THE £500BN INFRASTRUCTURE 
PIPLEINE NEEDS CONSTANT JUSTIFICATION

Elevating
Infrastructure

greater commitment, explaining how 
ministers are now asking the Treasury 
body the National Infrastructure 
Commission (NIC) to plan on the 
basis that the government will spend 
1% to 1.2% of GDP on economic 
infrastructure between 2020 and 2050.

It sounds marvellous. But, with the 
NHS creaking at the seams, schools 
at breaking point and the social care 
system staring into the abyss, any 
civil engineer with a conscience must 
surely ask what possible case can 
there be for elevating infrastructure 
investment above all that?

The NHS grabs the headlines, and 
it is easy to see why. It is already 

“Any civil 
engineer 

with a conscience 
must surely ask what 
possible case can 
there be for elevating 
infrastructure 
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struggling to stay on top of the 
demands of serving a growing, ageing 
population and has to make £22bn in 
savings over the next few years.

Set that alongside infrastructure, 
where government investment is 
growing, and it is diffi cult to avoid the 
obvious comparisons between the 
cost of building and staffi ng hospitals 
with, say, the cost of building and 
operating High Speed 2 (HS2).

And it is not as if these infrastructure 
projects are universally applauded. 
Whether it is HS2, Hinkley or 
Heathrow, plenty of high profi le 
detractors can be found. Take HS2, 
where former Newsnight anchor 
Jeremy Paxman is the latest high 
profi le fi gure to launch a last-ditch 
bid to get the project scrapped, 
arguing there are better infrastructure 
projects for the government to invest 
its cash in.

So just what are the facts?
The facts are that, as a percentage 

of GDP, government health spending 
in the UK stands at 7.7% – 10 times 
the 0.7% of GDP that goes on 
inland transport and the 0.8% the 
government says it will have spent 
on infrastructure overall in 2016/17. 
But equally, it is true that health 
spending is set to fall signifi cantly as 
a percentage of GDP as the savings 
are made – possibly to as low as 
6.6%. Meanwhile, the government’s 
Autumn Statement told the NIC to 
assume, for the purposes of planning 
and prioritisation, that government 
investment in infrastructure overall 
will rise from 0.8% of GDP to between 
1% and 1.2% by 2020.

So the government is clearly seeing 
value in investing in infrastructure. 
But why? Why, when the NHS, and 
others, have far more emotive 
arguments in favour of spending?

“The allocation of the total public 
envelope is the job of the Treasury 
and those are the choices it faces. 
But what is really striking is the level 
of focus and investment in economic 
infrastructure as the main tool to 
improve productivity,” says the 
Infrastructure & Projects Authority 
(IPA) director of strategy and policy 
Hala Audi.

The IPA is the Treasury offshoot 
charged with monitoring and updating 
the infrastructure plan, working 
with government departments and 
industry to improve delivery and, 
crucially, to attract private fi nance.

“You can then make the wider case 
that improving productivity improves 
the economics of the country as 
a whole and that will provide for 
further investment down the line,” 
explains Audi.

In fact, the government believes 
that if the UK raises its productivity 
by one percentage point every year, 
within a decade it would add £240bn 
to the size of the economy. 

“The government is incredibly 
serious about this and the numbers 
speak for themselves,” says Audi.

“There is a growing sophistication 
at political level as to what economic 

“What is really 
striking is the 

focus and investment 
in economic 
infrastructure as the 
main tool to improve 
productivity

New Civil Engineer’s 
UK Transport event 
is a new two day 
event for the entire 
transport infrastructure 
community. 

UK Transport provides 
a unique platform 
for government 
representatives, 
transport clients, multi-
modal asset owners, 
local authorities and 

major influencers from 
the engineering supply 
chain to meet and share 
the critical knowledge 
needed to design, deliver 
and manage a smarter 
transport infrastructure 
network.

UK Transport brings 
together 250 industry 
leaders for two days – a 
unique opportunity 
to meet in one place, 
debate the drivers 

of future transport 
infrastructure plans and 
capitalise on the wealth 
of opportunities from the 
project pipeline.

The event is taking 
place in London on 28-
29 June. 

� Visit http://transport.
newcivilengineer.com/ 
for all the latest news on 
speakers and the topics 
up for debate
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where government investment is 
growing, and it is diffi cult to avoid the 
obvious comparisons between the 
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with, say, the cost of building and 
operating High Speed 2 (HS2).

And it is not as if these infrastructure 
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Whether it is HS2, Hinkley or 
Heathrow, plenty of high profi le 
detractors can be found. Take HS2, 
where former Newsnight anchor 
Jeremy Paxman is the latest high 
profi le fi gure to launch a last-ditch 
bid to get the project scrapped, 
arguing there are better infrastructure 
projects for the government to invest 
its cash in.

So just what are the facts?
The facts are that, as a percentage 

of GDP, government health spending 
in the UK stands at 7.7% – 10 times 
the 0.7% of GDP that goes on 
inland transport and the 0.8% the 
government says it will have spent 
on infrastructure overall in 2016/17. 
But equally, it is true that health 
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are made – possibly to as low as 
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Autumn Statement told the NIC to 
assume, for the purposes of planning 
and prioritisation, that government 
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will rise from 0.8% of GDP to between 
1% and 1.2% by 2020.

So the government is clearly seeing 
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But why? Why, when the NHS, and 
others, have far more emotive 
arguments in favour of spending?

“The allocation of the total public 
envelope is the job of the Treasury 
and those are the choices it faces. 
But what is really striking is the level 
of focus and investment in economic 
infrastructure as the main tool to 
improve productivity,” says the 
Infrastructure & Projects Authority 
(IPA) director of strategy and policy 
Hala Audi.

The IPA is the Treasury offshoot 
charged with monitoring and updating 
the infrastructure plan, working 
with government departments and 
industry to improve delivery and, 
crucially, to attract private fi nance.

“You can then make the wider case 
that improving productivity improves 
the economics of the country as 
a whole and that will provide for 
further investment down the line,” 
explains Audi.

In fact, the government believes 
that if the UK raises its productivity 
by one percentage point every year, 
within a decade it would add £240bn 
to the size of the economy. 

“The government is incredibly 
serious about this and the numbers 
speak for themselves,” says Audi.
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infrastructure does in enabling social 
infrastructure,” agrees Miles Ashley, 
director of infrastructure consultant 
Wessex Advisory. Ashley was 
previously at London Underground 
driving its Tube stations upgrade 
programme and is a passionate 
extoller of the broader role of 
infrastructure and the need to see its 
value in terms of long-term outcomes.

“There is a new vocabulary coming 
out about the value of infrastructure, 
the connectivity of infrastructure, 
and how that contributes to regional 
economic regeneration and national 
economic growth,” he explains.

So the government seems keen 
and committed and engineers might 
argue the case is made and their work 
is done. But life is never that simple, 
and it is clear that while the talk is 
positive, the reality of getting projects 
on the ground can be different. It 
would therefore be in everyone’s 
interest to fi nd hard evidence backing 
the government’s view.

Trouble is, that is easier said than 
done.

Various studies support the 
government’s opinion that good 
infrastructure drives productivity, 
which in turn drives the economy, but 
all are light on hard facts. And plenty 
of others would dispute the view 
outright.

An example is the Oxford Review 
of Economic Policy. Following an 
in-depth study focusing in on China’s 
three-decade infrastructure boom, 
it concludes, somewhat damningly, 
that “the question of whether 
infrastructure investment leads to 
economic growth must be answered 
in the negative”.

“Owing to uncertainty surrounding 
costs, time, and benefi ts parameters, 
a typical infrastructure project fails to 
deliver a positive, risk-adjusted return,” 

it concludes. “There is a common 
tendency for the benefi t-to-cost ratio of 
major infrastructure investments to fall 
below 1.0. Such unproductive projects 
detract from economic prosperity. We 
thus reject the orthodox theory that 
heavy investment in infrastructure 
causes growth.”

Real data is hard to fi nd. But a 
simpler argument may be to learn 
from others’ mistakes.

“Look at the fl ipside. Look at 
the United States where under-
investment in infrastructure has led 
to economic downturn. That is a case 
in point,” says Ernst & Young head of 
infrastructure Amanda Clack.

On a chart of investment in 
infrastructure as a percentage of 
GDP, the US ranks pretty near the 
bottom. Perhaps disturbingly, the UK 
is currently pretty low too.

“Then look at Shanghai and 
Singapore where infrastructure 
investment has been used to create 
cities that play on the world stage,” 
adds Clack. “Here in the UK we have 
got to be doing that; particularly in a 
post-Brexit scenario,” she stresses.

Clack is a staunch advocate of the 
world-class city concept, and urges civil 
engineers to get their heads around 
the simple premise that, in the UK, the 
power, and the creative thinking, is 
moving to the devolved regions.

“Collaboration across cities 
through initiatives like the Northern 
Powerhouse and Midlands Engine 
will be key,” she says. She also cites 
Scotland, with its programme of 
seven cities focused on developing 
their “smart” capabilities. Each one is 
interlinked, with the “Eighth City” being 
an amalgamation of the other seven.

“They all have a clear focus on a 
particular technology or development 
and the knowledge is then shared 
across all of the cities,” she says. 
But she stresses that physical 
infrastructure remains a crucial 
enabler.

“Infrastructure investment makes 
doing business easier and more 
attractive to foreign investment,” 
she says, noting that Ernst & Young’s 
2016 UK Attractiveness survey 
found that digital skills, roads and 
London’s airports were most crucial 
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to economic competitiveness.
In the summer, the NIC will report 

on what it considers the UK’s top 
infrastructure priorities to be. Its 
assessment is expected to fi lter into 
an update of the pipeline.

The NIC report will also have 
heavy bearing on planning within 
individual government departments, 
particularly transport where much 
work in 2017 will be focused on 
preparing for the next fi ve-year 
investment programmes in roads, rail 
and aviation (see feature p24).

This work will, at the very least, 
allow the case to be made at micro 
level. But even that is hard to 
do: even staunch infrastructure 
champions like KPMG admit as much.

“Our experience suggests that very 
few governments are able to properly 
assess the actual economic value 
that their investments deliver,” says 
KPMG Australia director, advisory 
Said Hirsh.

“In part, this is because current 
infrastructure appraisal and 
prioritisation methodologies tend to 
take a narrow view of value,” he says.

“Those – like the UK – that 
do include more sophisticated 
business case requirements into 
their investment process often 
focus narrowly on calculating what 
expected revenues can be generated 
from users and the welfare benefi ts 
to these users for an improvement,” 
he adds.

In January the infl uential 
Organisation for Economic 
Cooperation & Development-backed 
International Transport Forum 
(ITF) published new thinking about 
how to better assess the value of 
infrastructure projects to society.

Its report, Quantifying the Socio-

economic Benefi ts of Transport 
addresses head-on the issues with 
cost-benefi t analysis, the commonly 
used quantitative measure of the 
extent to which a project, over its 
lifetime, will bring benefi ts that 
exceed its costs.

The ITF also argues that wider 
economic impacts should be 
examined where they are expected 
to be signifi cant. But interestingly it 
also makes the case that cost-benefi t 
analysis need not dominate decision 
making; that cost-benefi t analysis is 
valuable, yet imperfect.

It argues that “alternative 
evidence” should also be useful 
to communicate possible project 
impacts – for instance post-analysis 
of past projects, or even a “qualitative 
explanation of non-quantifi able 
impacts”. 

Make the emotional argument, 
in other words. And maybe it has 
merits.

The IPA is hoping to contribute to 
this debate, through a review of what 
a well-delivered project looks like. It 
will examine the Treasury’s emphasis  

on traditional success factors such as 
cost, time and quality. It will report in 
summer 2017, and while the work is 
to be done the anticipated outcome 
is clear.

“We have got to look at the benefi ts 
that go beyond capital effi ciency,” says 
IPA senior advisor Keith Waller, “to 
look at customer experience, whole life 
carbon and wider economic benefi ts”.

Clearly focus also remains on 
good delivery – as nothing inspires 
confi dence and investment more.

And that is crucial – because, while 
government has made its 1% to 1.2% 
long-term commitment, it recognises 
that building the infrastructure the 
UK needs will require more than 
just committing to increased public 
spending.

A signifi cant announcement in 
the Autumn Statement was that the 
IPA will develop a new pipeline of 
projects that are suitable for delivery 
as public private partnerships. A 
list of projects to make up the initial 
pipeline, covering economic and 
social infrastructure, will be set out 
later this spring. N
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  A s infrastructure is 
elevated at a political 
level, there is a step 
change in funding 
for two of civil 
engineering’s biggest 

sectors, roads and rail, as the focus 
shifts and lessons are learnt.

We are in the middle of the two 
major fi ve year funding cycles for 
infrastructure in the UK, control 
period 5 (CP5) for rail and Roads 
Period  for highways.

But already both cycles, 
particularly rail, have been dogged 
by delays and increasing costs. So 
as the government moves to elevate 
infrastructure, how will the spending 
plans for these sectors change?

Devolution of the rail sector is 
likely to result in signifi cant changes 
in the way the sector is funded and 
regulated for the next funding cycle, 
control period 6 (CP6), which runs 
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Network Rail is currently  is a fi ve year 
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£21bn to fund the day-to-day running 
of the rail network, with the rail 
regulator demanding e�  ciency savings 
of 22%

it’s a match made in
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from 2019 to 2024.
Periodic Review 18 (PR18) – which 

debates the spending plans for 
CP6 – is already debating route level 
regulation, which will tie in with 
moves rail infrastructure owner and 
operator Network Rail is already 
making to work in a more devolved 
manner. It could see future funding 
determined by route.

As planning for CP6 gets underway, 
it is important to take stock of rail 
funding. CP5 has been problematic, 
with infrastructure renewal work that 
amounts to around £3.5bn. This has 
proved a fi nancial drain on Network 
Rail, which now has its borrowing 
capped by government. Alongside 
that, there have been substantial 
and well-documented increases 
in the costs of big projects – the 
electrifi cation of the Great Western 
Main Line being one – and the 
performance of passenger trains has 
not been as good as expected. It is 
not all bad, however. Network Rail’s 
asset performance is improving. But 
the overall picture puts pressure on 
the government, regulator the Offi ce 
for Rail & Road (ORR), and Network 

Rail to ensure that CP6 goes more 
smoothly. So how can funding and 
targets for rail be better managed?

The fi rst half of 2017 is a key time 
as the government sets out its high 
level output specifi cations (HLOSs) 
– what it wants from the railways – 
and statements of funds available 
(SOFAs). This work, due before the 
end June, will start to drive decisions 
about what will get funded in CP6.

“Last time round both governments 
went into a lot of detail about 
what they wanted to buy, lots of 
specifi c projects, and very specifi c 

requirements on performance. What 
they have to decide this time is 
whether what they want to do is the 
same,” says ORR director of railway 
markets John Larkinson.

The problem with so many projects 
proposed for CP5 was that projects 
were included that were insuffi ciently 
developed, leaving a lack of foresight 
in terms of cost or timescales. This 
time around, there is expected to 
be a narrower focus on projects the 
Department for Transport (DfT) 
wants to do. Projects that once might 
have previously made it into CP5, 
might now not make the cut in CP6. 
Instead, they are expected to be put 
together in a pipeline of broad intent 
where decisions can be made over a 
longer timeframe.

The other major change the sector 
is likely to see is structural change in 
terms of devolution by route.

The industry is already starting 
to move towards this, for example 
with transport secretary Chris 
Grayling’s announcement of East 
West Rail as a standalone piece of 
infrastructure with track and trains 
operated by the same organisation. 
This idea has been already developed 
elsewhere, for example in Scotland. 
This sits alongside another drive by 
Network Rail to make it easier for 
third parties with innovative ideas to 
come into the rail industry. ICE past 
President Peter Hansford is currently 
undertaking a review of barriers to 
new entrants and innovation in the 
rail sector.

These two drivers marry up to 
push the overall intention that 
Network Rail gets closer to train 
operating companies (TOCs) and 
becomes more customer focused. A 
key way of doing this is believed to be 
through devolution, where track and 
trains are operated by the same body

The ORR could support this 
devolution and drive to become 
more customer focused by treating 
Network Rail by route, rather 
than one entity. This idea is up for 
consultation as part of PR18.

“This time we’re going to say: 
‘here’s what the geographical routes 
need to deliver, here’s what the 
system operators need to deliver’ 
and will then split out the statement 
of what needs to be delivered 

“Highways 
England says 

it is taking a more 
strategic approach, 
looking at routes 
as a whole, not just 
certain areas

ORR has approved 
£571M for railway structure 
upgrades, in the current 
fi ve year spending cycle
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“Highways 
England says 

it is taking a more 
strategic approach, 
looking at routes 
as a whole, not just 
certain areas
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individually for the routes. We’ll 
say: ‘here’s the amount of money 
we think the route needs and the 
system operator needs. We’ll fit 
our approach in terms of what’s 
required of people and how much 
money they get and the incentives 
are put upon them and we’ll do 
that at a much more disaggregated 
level,’” says Larkinson.

This could be followed through 
by monitoring of Network Rail 
by route, rather than as one big 
company. Data could be published 
comparing route and other areas 
of business, such as asset and 
structural monitoring.

While the rail strategy is clearly 
taking a new direction, the second 
Road Investment Strategy (RIS2), 
which organises funding for the 
strategic road network, is a little 
sketchier on detail. Starting in 2020, 
early on in the process of putting 
together RIS2, there are some 
echoes of what is happening with 
PR18 in rail.

Highways England is currently 
conducting an extensive 
information gathering and analysis 
exercise, including strategic studies 
and route studies. Funding from 
the DfT will not be nailed down for 
another couple of years.

The ORR has set out its intended 
approach for the RIS2. Overall, 
the drive is towards a more 
robust evidence base and delivery 
capability for projects – this 
means strong stakeholder input in 
development, user research and 
investment forecasting. In short, the 
scope and specifics of any project 
will have to be nailed down earlier 
so that there are fewer delivery or 
cost overruns down the line.

Of interest will be a study 
the ORR and Highways England 

are jointly undertaking to look at 
“efficiency improvements” it could 
realistically make through the way it 
procures and manages costs. Around 
85% of what Highways England 
spends goes through its supply chain, 
and the ORR sees the streamlining as 
‘key to unlocking future cost savings’.

However, Highways England has 
downplayed the study, saying it 
continually works with suppliers to 
review costs.

Highways England says it is taking 
a more strategic approach, looking 
at routes as a whole, not just certain 
areas. It determines what it thinks 
are investment priorities, although 
government decisions on certain 
routes or projects will be taken at a 
later date.

Alongside the RIS2 developments, 
there is the ongoing issue of the 
Collaborative Delivery Framework 
(CDF), expected to reach its £5bn 
upper limit around the final quarter of 
the 2018/19 financial year – depending 
on what packages of work are 
awarded before then.

Highways England says it is having 
an ongoing conversation on how 

procurement for this moves forward. 
This means that after this CDF 
finishes, it is not certain what it will 
be replaced by. 

“We have a good track record 
for delivering and are confident in 
our ability meet the challenge that 
the £15bn RIS presents,” says the 
spokesman.

“The CDF is a key part of how 
we deliver this significant step up 
in roads investment and provides 
a streamlined route for procuring 
capital works.

“We are assessing how we will 
procure the remaining projects in our 
delivery programme once the CDF 
reaches its threshold and gathering 
the views of our stakeholders, supply 
chain and partners to help inform 
what future models could look like.”

Despite government 
announcements of billions of pounds 
for new road and rail infrastructure, 
the reality of delivery is not going to 
be a heady spending bonanza. It looks 
like there will be a narrower focus on 
achievable, industry-backed projects 
and a stronger emphasis on delivering 
value and customer satisfaction. N

“For roads and 
rail at least, the 

reality of delivery is 
not going to be a heady 
spending bonanza

Highways England is 
expected to make savings 

of £1.2bn on capital 
expenditure by 2019/20
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T he “modern industrial 
strategy”, published by 
prime minster Theresa 
May in January, has 
placed infrastructure 
at the heart of Britain’s 

drive to increase its global 
competitiveness.

Alongside the government’s plans 
to increase the nation’s science, 
technology, engineering and maths 
(STEM) skills and tackle barriers to 
innovation, the Conservatives have 
highlighted the need to drive growth 
across the entire country.

At the same time, a £556M 
investment for the Northern 
Powerhouse has been announced, 
further evidence that the government 
is putting its money where its mouth 
is when it comes to devolution.

New Civil Engineer has taken a 
closer look at the infrastructure 
highlights for 2017 and beyond in 
four key areas: London, the Northern 
Powerhouse, Scotland and Wales.
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London
Although Britain does not mean 
London, the capital cannot be 
ignored. Connectivity is a key driver 
for the city’s infrastructure plans, 
joining the dots and keeping London’s 
pulse active.

“The biggie really in London and 
the South East continues to be 
transport,” says advocacy group 
London First’s executive director 
of policy David Leam. With that in 
mind, it is hardly surprising that 
transportation projects are top 
among the ones to watch.

Many of the city’s big projects 
are already under construction. 
Tunnelling for the Ferrovial Agroman/
Laing O’Rourke JV’s Northern Line 
Extension is starting in March, 
connecting the new Nine Elms 
development and neighbouring 
American Embassy to the centre of 
the city. Journey times from Nine 
Elms to the City could be less than 
15 minutes, compared to around 30 
at present, when the extension opens 
in 2020, according to Transport for 
London.

This project’s funding also adds 
an interesting angle, described by 
Leam as a “quasi-test model” – over 
time, business rates will pay for the 
extension.

“It’s being paid for by economic 
growth and success,” says Leam, 
adding that although transport will 
unlock potential growth, the site’s 
location and size creates an unusual 
situation –nothing is happening now, 
but in future there will be a lot of 
activity.

“It’s pretty unique in that respect,” 
he says.

“Crossrail 2 is 
the key project 

that we need to start 
building as soon as 
possible in the 2020s 
to tackle worsening 
problems of congestion

Meanwhile the finishing line is in 
sight for Crossrail One, with the main 
civils construction phase complete 
and services due to be introduced 
on parts of the route in late 2018. But 
this is the year to keep an eye on the 
future as key decisions on Crossrail 
Two should be made. According to 
Leam, businesses in London and the 
surrounding areas are keen for the 
project to go ahead.

“Have no doubt about it – we see 
this as the critical next generation 
transport project for the South East,” 
says Leam. “This is the key project 
that we need to start building as 
soon as possible in the 2020s and it’s 
absolutely vital to tackle worsening 
problems of congestion on key bits of 
the rail infrastructure,” he says.

Although the project is still in the 
very early stages, Network Rail and 
Transport for London are jointly 
submitting a strategic business case 
to the government in the spring.

Other projects to watch in London 
include the Silvertown Tunnel, which 
will help ease congestion around the 
Blackwall Tunnel in Greenwich. 

The project is currently subject 

to a public consultation, which 
is due to finish in April. A public 
private partnership model is being 
considered for funding. If successful, 
the tunnel could open to traffic in 
2023.

Heathrow’s third runway is 
obviously on the must-watch list, 
and it has moved forward with the 
publication of the government’s 
National Policy Statement. 
And although not under the 
transportation umbrella, keep an eye 
on Tideway – tunnelling is due to 
begin later this year.

northern  
Powerhouse
The Northern Powerhouse covers 
the North East, the North West and 
Yorkshire and Humberside. In the 
past it could have been argued that 
the Northern Powerhouse attracted 
lots of innovative transport ideas,  
but that they lacked coherence. Not 
anymore – since Transport for the 
North (TfN) was founded in 2014, the 
region has become more focused. TfN 
will apply for sub-national transport 
body status this year, which will 

Heathrow: 
National Policy 
Statement 
has now been 
published
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enable it to take more power from 
central government and allow the 
body to apply its own strategy 
across the North for the first time.

“It means that the North will 
talk with one voice to bring about 
economic growth,” says TfN 
strategic road network director 
Peter Molyneux.

The Northern Powerhouse’s 
population is twice that of London 
and connecting people to cities like 
Manchester is key for growth.

Current projects in the region 
are mainly UK government funded, 
with Network Rail’s Northern Hub 
including Manchester’s Ordsall 
Chord project.

“It is unlocking the last piece of 
difficult infrastructure in the centre 
of Manchester,” says Transport for 
Greater Manchester head of rail 
Amanda White.

Due to finish later this year, the 
Ordsall Chord scheme includes 
300m of new track connecting 
Manchester city centre’s main rail 
stations and opening up direct 
routes to Manchester Airport. 
The city is also set to benefit 
from the electrification on several 
lines including the Manchester to 
Preston route.

The Trans-Pennine route upgrade 
is another proposed project. 
It is intended to improve track 
infrastructure between Manchester, 
Leeds and York, with work set to 
finish by 2022-2024, although it is 
still at the planning stage.

One of the biggest road projects 
on the horizon is the Northern 
Trans-Pennine project, aiming to 
improve connectivity on the A66 
and A69. Similarly the Manchester 
Quadrant project is looking at how 
to improve east-west links around 
the M60/62 corridor – both projects 
are in the early stages and looking 
to develop an outline business case 
this year.

Further plans for projects up to 
2050 will be listed in TfN’s strategic 
transport plan, on which a public 
consultation will be held at the 
end of this year. TfN stresses that 
while it is far too early to make any 
decisions on funding, it will not rule 
anything out for future projects 
– including a mixture of new and 

existing funding streams.
Aside from transport, the 

nuclear power sector is looking 
busy in the North with the ongoing 
decommissioning of Sellafield and the 
proposed Moorside plant nearby high 
on the agenda.

Scotland
“In terms of road projects in Scotland, 
we are very busy,” explains Transport 
Scotland director of major transport 
infrastructure projects Michelle 
Rennie.

Upgrades to the A9 and the A96 
are top of the list as connectivity 
emerges again as a major driver for 
infrastructure projects. The £3bn 
A9 work requires dualling between 
11 points from Inverness to Perth 
totalling 129km, with construction of 
the first section between Kincraig and 
Dalraddy set to finish in the summer.

The project – which is part of 
the Scottish government’s plan to 
link the seven major cities  – faces 
environmental challenges as it is 
set to run through sensitive areas 
including national parkland.

“Obviously because it’s such a long 
road it passes through a variety of 
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different environments but they’re 
primarily rural in nature,” says 
Rennie.

The project faces another 
environmental challenge – the 
bracing Scottish winter weather 
must be factored into construction 
schedules, with the project set to 
finish in 2025. Finance for most of the 
sections is not yet secured but there 
is already a possibility that private 
financing will be considered.

The £3bn A96 dualling between 
Inverness and Aberdeen will arrive a 
little later in 2030, but faces similar 
challenges to the A9 upgrades. 
Bidding for design work on the 
project is currently open and due to 
close early March.
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enable it to take more power from 
central government and allow the 
body to apply its own strategy 
across the North for the first time.
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project is nearing completion, 
reducing travel time between major 
Scottish cities. The Scottish Roads 
Partnership (SRP) consortium is 
due to finish work this year having 
started in 2014.

One of Scotland’s best-known 
current infrastructure projects is 
the Queensferry Crossing, soon to 
be the world’s longest three-tower, 
cable-stayed bridge at 2.7km. Part 
of the £1.35bn Forth Replacement 
Crossing scheme, the new bridge is 
due to open in May.

In rail, phase two of the Highland 
Main Line upgrade project is one to 
watch. Phase one was completed in 
December 2012 as a cost of £1.2M 
and formed the first part of a plan 
to reduce journey times between 
Inverness and Scotland’s “Central 
Belt” – its most densely populated 
area –by 2025. The Network 
Rail-funded project is still in the 
design stage, but it is intended  to 
cut journey times with an hourly 
service starting by March 2019.

Wales
Big ideas are being discussed in 
Wales, but there are few shovel-
ready projects as of yet. Network 
Rail’s £2.8bn Great Western route 
upgrade is an exception, an ongoing 
electrification programme running 
from London to Cardiff which is 
expected to finish in 2018. But plans 
to electrify the route further into 
Wales are expected to happen later 
in Network Rail’s next five year 
spending cycle CP6, which runs 
between 2019-2024, which some feel 
creates an element of uncertainty.

“It would be wrong in so many 
ways if the electrification stopped 
at Cardiff. It would send so much 
of a message that effectively the 
economy stops here, which is 
wrong,” says ICE Wales Cymru 
director Keith Jones.

The South Wales Metro project 
is the key project here, set to 
improve transport between Cardiff 
and surrounding areas. Modes of 
transport include heavy and light 
rail as well as bus rapid transit.

“If you imagine a London 
Underground map, and then 
put that on the surface for the 
south Wales valleys and Cardiff 

and Newport, that’s the integrated 
transport vision which the Welsh 
government is supporting,” says ICE 
Wales Cymru chairman and Mott 
MacDonald development director 
Stephen Lawrence.

According to the Welsh Government, 
the first phase of the project – £77M of 
transport infrastructure improvements in 
south Wales – has begun. 

But most of the infrastructure work 
is to be taken on by the new operator, 
which will be appointed by Transport 
for Wales at the end of this year. The four 
bidders are Abellio Rail Cymru, Arriva 
Rail Wales/Rheilffyrdd Arriva Cymru, 
KeolisAmey and MTR Corporation 
Cymru.

The South Wales Metro project 
highlights Wales’ post-Brexit 
funding conundrum – although it 
is being funded by a mixture of UK 
government, Welsh government 
and private money, there is roughly 
£170M of European funding involved 
in the project, which the Welsh 
government is working hard to keep.

Other projects on the horizon 
include the proposed £1bn M4 
corridor around Newport, which is 
mired in planning problems. A public 

Queensferry: 
soon to be the 
world’s longest 
three-tower, 
cable-stayed 
bridge

consultation on the project, due for 
November last year was rescheduled 
for 28 February and is expected to 
last five months. If it goes ahead, the 
project is expected to finish in 2022.

In the energy sector Horizon 
Nuclear Power’s planned Wylfa 
Newydd project in Anglesey will give 
the Welsh energy sector a significant 
boost, although it is early days 
for the Japanese-funded project. 
HNP will submit its application for 
planning permission later this year 
with an aim to generate electricity 
within the first half of the 2020s. 
Lastly, Tidal Lagoon Power’s £1.3bn 
Swansea Bay pathfinder project is one 
to watch this year after the Hendry 
review backed it in January. N
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At VINCI Construction Grands Projets, we engineer 
digital solutions that help us and our Clients in the 
conception and construction of our major projects.

On SEA Tours-Bordeaux high speed rail line (302 
km and 38 km of connecting track), we developed 
a bespoke information system allowing sharing of 
processes and data between all partners (80 design 
offices, 5 sub-consortiums, 3,500 employees) that 
offers the most reliable performance. We introduced 
an Electronic Document Management System 
(EDMS) and a Geographical Information System 
(GIS) whose 3D interface fostered collaboration with 
clients and stakeholders. This real Asset Information 
Management (AIM) is being transferred to the 
dedicated company for the maintenance of the project 
over 45 years.

In the UK, we are currently placing our BIM expertise at 
the core of infrastructure projects such as Tideway East 
and the M4 Corridor around Newport, with the aim of 
providing enhanced collaboration and efficiency.

By EXCELLENCE, we mean designing and building 
quicker, safer and at best value.

www.vinci-construction-projects.com/british-isles

reduce80%

“Infrastructure remains the fundamental 
enabler of civilised life today and the 
supporter of growing populations. But 
we also know that it is not always easy to 
deliver. There is often confl icting demands, 
insu�  cient funds, shortage of skills, 
ine� ective delivery and inconsistency 
of political policy. Currently, it remains 
unclear what Brexit will mean. These are 
challenging times for our industry. Yet we 
must not lose sight of the opportunities.”
Sir John Armitt, 
Past ICE President & National 
Infrastructure Commission deputy chair, 
November 2016

Government announcements last 
autumn demonstrated just how seriously 
infrastructure investment was now being 
taken by UK policy makers.
 
But as Armitt says, the war is not yet 
won. Infrastructure decisions are always 
controversial. These are challenging 
times. But we must not lose sight of the 
opportunities. We must make our case.
Collectively, we need to elevate the case for 
infrastructure investment.
 
So we asked eight leading practitioners 
to do just that: to elevate the case for 
infrastructure; to explain why it matters and 
how, in 2017, the industry is more ready 
than ever to deliver it e� ectively. 

This is what they said:

Atkins: Regional Development p40
Bentley: Technology p42
Costain: Infrastructure Resilience p44
Ferrovial: Innovation p46
Mott MacDonald: BIM p48
MWH: Water p52
RMD: Information Technology p56
Siemens: Integrated Transport p58

Elevating Infrastructure
Building the Case
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Atkins
Regional Development

you support metropolitan mayors, 
you need to get on and deliver to give 
trust and confidence back to central 
government.”

“Our national infrastructure is 
essentially made up of regional 
infrastructure, and sometimes that’s 
forgotten,” adds Dyer, who says 
the regions need to start making 
representations to the government 
in the same way that Transport for 
London does to get funding. “The 
challenge is how we get the leadership 

generation opportunity for some of 
the regions,” he says. “The devolution 
areas are really galvanising and 
coming together to attract more 
investment than they can individually. 
But other regions are becoming more 
fractured, and it’s unearthing deeper 
divisions.”

Pavey says it is vital for the 
devolved regions to have the 
confidence that they can deliver, 
coupled with really strong local 
political leadership. “Whether or not 

In recent years, the government 
has signalled a desire to see more 
devolution to the UK’s regions 
and more investment in regional 
infrastructure. 

The latest evidence of this came in 
the “Building our Industrial Strategy” 
Green Paper, published in January. 
Prime minister Theresa May says 
the proposals will “help to deliver a 
stronger economy and a fairer society 
– where wealth and opportunity are 
spread across every community, not 
just the most prosperous places in 
London and the South East”. 

The Green Paper highlights 
what has already been done: the 
establishment of Local Enterprise 
Partnerships (LEPs) in 2011, as well 
as City Deals and Mayoral Devolution 
Deals. And it pledges to “deliver 
major infrastructure improvements 
which will help to drive growth across 
the country, including supporting 
the development of proposals for 
the Midlands Rail Hub and Northern 
Powerhouse Rail”.

Alongside this, the government 
has agreed several devolution deals 
with English regions, including 
Greater Manchester, Liverpool City 
Region, Tees Valley and West Midland 
Combined Authority. In all of them, 
infrastructure is a key component of 
their plans.

“It’s clear that both central and 
local government have an appetite 
for more regional planning and 
investment,” says Atkins director 
for the Northern Powerhouse Philip 
Dyer.  “A regional approach gives 
everyone the scope and scale to 
determine the regional priorities 
and align them to the outcomes 
everybody’s looking for in terms 
of broader social and economic 
development,” he adds.

“The time is right to think about 
a regional approach to planning and 
delivery.”

Atkins local transport director 
Jason Pavey agrees. “This is a bit 
of a cliché, but this is a once in a 

Elevating Infrastructure

“It’s clear 
that both 

central and local 
government have an 
appetite for more 
regional planning and 
investment

Three that need to happen:

 � Transport for the North. It 
sends a broader signal from the 
government that it has an appetite 
for broader regional thinking
� The “Driving growth across the 
country” pillar of the industrial 
strategy needs to be owned and 
driven at a regional level
� The National Infrastructure 
Commission will start to agree 
its terms of reference and find 
its voice. Atkins says it would like 
to see the commission support a 
regional approach to infrastructure 
planning and to help the regions 
make the case to government for 
the investment they need

THREE PRIORITIES

A D V E R T I S I N G
F E A T U R E
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Devolution has 
brought individual 
regions together 
enabling them 
to attract more 
investment “The clever 

authorities 
are beginning to 
create portfolios that 
deliver economic 
and social returns on 
investment

in the regions to come together to 
join the dots and agree their strategic 
priorities, and go to the government 
with a single voice.

“Bodies like Transport for the 
North are a good start,” he says. “And 
it is important that the government 
gives Transport for North the powers 
it needs to plan at a pan-northern 
scale for connective infrastructure.”

According to Pavey, the level 
of collaboration between local 

authorities within regions has 
improved dramatically over the 
last two or three years, despite the 
economic challenges they face. 
But even within the Northern 
Powerhouse, the level of commitment 
differs across the city regions.

“Everybody is competing for scarce 
resources, but we need to step back 
from that and have a more grown up 
conversation about what the national 
priorities are,” says Dyer. “High 

Speed 2  is a big national project, but 
beyond that we should be having a 
discussion about what’s next: is it a 
trans-Pennine tunnel, a road scheme 
in the West Midlands or a rail scheme 
in the South East?”

Dyer says there is no shortage 
of organisations willing to invest 
in regional infrastructure projects: 
“What investors are looking for is 
attractive returns, but they also like 
to understand the bigger picture, and 
how their investments are helping to 
create better places. They will want 
to do the deal with the municipality, 
because that is where the vision is.

“The clever authorities are 
beginning to create portfolios that 
deliver economic and social returns on 
investment,” he adds.

But in the rush for investment, 
the ongoing cost of maintaining 
infrastructure should not be 
forgotten. “The funding side is 
equally important as the financing 
is,” says Dyer. “If you don’t have the 
funding to maintain what you’ve built, 
then investors’ returns are at risk. 
Regions need to think about whether 
they’re putting the right funding 
arrangements in place, and are they 
adequate to secure and maintain the 
infrastructure at the scale they think 
they need to build now.”

To achieve this, new forms of 
funding may have to be found, such 
as issuing municipal bonds – which is 
popular in the United States. 

“The world is awash with capital and 
finance,” says Dyer, “but they have to 
be able to service the debt.”
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you support metropolitan mayors, 
you need to get on and deliver to give 
trust and confidence back to central 
government.”

“Our national infrastructure is 
essentially made up of regional 
infrastructure, and sometimes that’s 
forgotten,” adds Dyer, who says 
the regions need to start making 
representations to the government 
in the same way that Transport for 
London does to get funding. “The 
challenge is how we get the leadership 

generation opportunity for some of 
the regions,” he says. “The devolution 
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coming together to attract more 
investment than they can individually. 
But other regions are becoming more 
fractured, and it’s unearthing deeper 
divisions.”

Pavey says it is vital for the 
devolved regions to have the 
confidence that they can deliver, 
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political leadership. “Whether or not 

In recent years, the government 
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Atkins local transport director 
Jason Pavey agrees. “This is a bit 
of a cliché, but this is a once in a 
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Three that need to happen:

 � Transport for the North. It 
sends a broader signal from the 
government that it has an appetite 
for broader regional thinking
� The “Driving growth across the 
country” pillar of the industrial 
strategy needs to be owned and 
driven at a regional level
� The National Infrastructure 
Commission will start to agree 
its terms of reference and find 
its voice. Atkins says it would like 
to see the commission support a 
regional approach to infrastructure 
planning and to help the regions 
make the case to government for 
the investment they need
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in the regions to come together to 
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priorities, and go to the government 
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According to Pavey, the level 
of collaboration between local 
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“Everybody is competing for scarce 
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from that and have a more grown up 
conversation about what the national 
priorities are,” says Dyer. “High 
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beyond that we should be having a 
discussion about what’s next: is it a 
trans-Pennine tunnel, a road scheme 
in the West Midlands or a rail scheme 
in the South East?”

Dyer says there is no shortage 
of organisations willing to invest 
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“What investors are looking for is 
attractive returns, but they also like 
to understand the bigger picture, and 
how their investments are helping to 
create better places. They will want 
to do the deal with the municipality, 
because that is where the vision is.

“The clever authorities are 
beginning to create portfolios that 
deliver economic and social returns on 
investment,” he adds.

But in the rush for investment, 
the ongoing cost of maintaining 
infrastructure should not be 
forgotten. “The funding side is 
equally important as the financing 
is,” says Dyer. “If you don’t have the 
funding to maintain what you’ve built, 
then investors’ returns are at risk. 
Regions need to think about whether 
they’re putting the right funding 
arrangements in place, and are they 
adequate to secure and maintain the 
infrastructure at the scale they think 
they need to build now.”

To achieve this, new forms of 
funding may have to be found, such 
as issuing municipal bonds – which is 
popular in the United States. 

“The world is awash with capital and 
finance,” says Dyer, “but they have to 
be able to service the debt.”
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engineers can produce the detailed 
designs and deliverables demanded by 
building information modelling (BIM) 
and digital construction.

Taken together, Bentley’s software 
tools demonstrate the convergence of 
IT and OT with (ET) and how this has 

as much to existing infrastructure as 
to the new projects that will define 
the sector’s future.

Whether it is through advances 
in the collection of data from road 
and rail users or advances in design 
modelling technology such as 
that produced by Bentley, today’s 
engineers are able to work much 
smarter than they have ever been able 
to do in the past. 

By using laser scanners and digital 
cameras, Bentley’s ContextCapture 
takes data collection and reality 
modelling to the next level. It allows 
users to generate highly detailed 3D 
reality meshes with precise geometric 
accuracy. The technology far outstrips 
traditional survey methods in terms 
of speed and efficiency, as well as 
increasing the safety of personnel 
working in dangerous or hostile 
environments.

In terms of reality modelling, the 
software developer’s OpenRoads 
ConceptStation can use the data 
and information gathered using 
ContextCapture in the preliminary 
design phase of a road projects.

Critically, the software models 
how a road network will look, how it 
will behave and what it will cost at a 
very early stage in the process. It ably 
demonstrates how good modelling 
can help engineers explore numerous 
scenarios in their search for the most 
efficient or optimal solution. 

Building on its preliminary design 
software, OpenRoads Designer  
provides a fully immersive 3D 
modelling environment within which 

It is impossible to talk about the 
development of transportation 
infrastructure in the 21st century 
without also discussing technology. 

If infrastructure is going to be the 
engine for economic progress that 
many hope it will be, then those 
involved in building and operating 
road and rail networks must embrace 
technological innovation, harness 
it and through this drive greater 
efficiencies across the whole life of 
an asset.

Transportation may well lag 
behind some other sectors, notably 
aerospace, in terms of technological 
innovation. But software development 
company Bentley Systems is 
very much in the vanguard of the 
technological revolution that surely 
must come, particularly in the rail and 
road sectors. 

Through its ever-growing suite 
of products, Bentley can help its 
infrastructure clients deal with the 
increased capacity and reliability 
demands that are coming down the 
line, and which cannot be dealt with 
through traditional means.

As Bentley’s chief executive officer 
Greg Bentley put it when speaking 
at the New Civil Engineer UK rail 
conference last year: “We can’t build 
our way out of it”.

If that is the case, what can be done 
to help the engineers who will build 
and operate the next generation of 
roads and railways? 

For Bentley, it is about enabling 
infrastructure professionals to work 
smarter, and much of this process 
comes through digital transformation, 
and the convergence of information 
technology (IT), operational 
technology (OT) and engineering 
technology (ET)  .

Digital transformation can improve 
the delivery of infrastructure in three 
key ways: by making project delivery 
faster; by increasing the capacity of 
engineers and contractors and by 
hugely reducing their exposure to risk

And these improvements can apply 
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Comprehensive 
modelling 
to deliver 
construction-
driven engineering “There is 

a serious 
long-term return 
on investment in 
transformative 
technology

the potential to drive real change at a 
time when the transportation sector 
most demands it.

The next step is for owner operators 
and the eco-system of organisations 
that support them, to realise the 
potential these and other new 

tools can have on existing business 
processes. In other words, they 
need to see that there is a serious 
long-term return on investment in 
transformative technology, in terms 
of increasing delivery capacity for 
new projects and making existing 

infrastructure work more efficiently.
Bentley expects its offering to be 

crucial in helping the rail industry 
deliver on its ever-growing pipeline 
of projects. The number, scale, 
complexity and variety of new rail 
links and next generation of metro 
networks around the world presents 
a significant capacity challenge for 
engineers. 

This is a challenge that can best 
be met through more efficient data 
collection, improved information 
management, and greater adoption of 
new technology. 

But there may be a problem in 
terms of the perception of the 
effectiveness of new technology. 
Research carried out last year by 
“New Civil Engineer” and Bentley 
found that while there was enthusiasm 
for digital technology among civil 
engineers as individuals, they often 
saw their employers as blockers, 
holding back adoption and denying 
staff the chance to experiment with 
new ideas.

What is certain, however, is that 
the growth of digital modelling and 
the increasing primacy of BIM means 
that firms – whether they like it or 
not – will have to become more agile 
when it comes to use of technology or 
they risk being left behind. 

Recently, when speaking about 
reality modelling in a recent “New 
Civil Engineer” interview, Bentley 
chief product officer Bhupinder 
 Singh remarked:“The companies that 
adopt it will survive and those that 
don’t will fail.”
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scenarios in their search for the most 
efficient or optimal solution. 
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engine for economic progress that 
many hope it will be, then those 
involved in building and operating 
road and rail networks must embrace 
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it and through this drive greater 
efficiencies across the whole life of 
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Transportation may well lag 
behind some other sectors, notably 
aerospace, in terms of technological 
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company Bentley Systems is 
very much in the vanguard of the 
technological revolution that surely 
must come, particularly in the rail and 
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Through its ever-growing suite 
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increased capacity and reliability 
demands that are coming down the 
line, and which cannot be dealt with 
through traditional means.
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Greg Bentley put it when speaking 
at the New Civil Engineer UK rail 
conference last year: “We can’t build 
our way out of it”.

If that is the case, what can be done 
to help the engineers who will build 
and operate the next generation of 
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For Bentley, it is about enabling 
infrastructure professionals to work 
smarter, and much of this process 
comes through digital transformation, 
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technology (IT), operational 
technology (OT) and engineering 
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Digital transformation can improve 
the delivery of infrastructure in three 
key ways: by making project delivery 
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Costain
Infrastructure Resilience
At the end of 2016 the government 
published its consolidated National 
Infrastructure and Construction 
Pipeline, a forward-looking 
assessment of all the planned 
investment in infrastructure across 
the public and private sectors. It 
contains over 700 projects and 
programmes with a total value of 
more than £500bn, of which around 
£300bn is in physical infrastructure.

Successive governments have been 
publishing a projected infrastructure 
pipeline since 2012 – something 
Costain infrastructure managing 
director Darren James says is 
evidence that the issue is seen as 
crucial to the economic growth of the 
nation. 

“For some time now the 
government has clearly focused on 
the importance of infrastructure,” 
he says. “One of the key milestones 
was the production of the original 
National Infrastructure Plan [in 
2010], and since then they have 
released updated versions of the 
pipeline.

“The National Infrastructure 
Plan evolved from an increasingly 
apolitical view that investing in 
infrastructure is good for the country, 
and that targeted investment is 
really value adding. From the last 
Labour government through the 
coalition to the current Conservative 
administration there has been a very 
similar approach, with infrastructure 
investment clearly at the heart of 
government strategy.”

James says the latest pipeline 
figures demonstrate the huge 
volume of investment that needs to 
be delivered in economic and social 
infrastructure before 2021, and go 
some way towards highlighting what 
the schemes are and where they are 
geographically located. 

And he is confident this is more 
than just a wish list of potential 
schemes. 

“If you look at the granularity of the 
National Infrastructure Plan and the 
pipeline, there are schemes that are 
committed, as well as some shovel-

ready schemes like Hinkley Point, as 
well as development schemes like the 
A303 corridor.

“In the next 12 to 18 months, 
Hinkley is going to ramp up, and 
volumes will increase in the roads 
sector as we get further into the first 
five years of Highways England’s 
roads investment,” he adds. “We’re 
seeing schemes like the M1 smart 
motorway project coming through 
that programme, and we recently 
started work on the A14 between 
Huntingdon and Cambridge.”

The volume of work identified 
in the National Infrastructure and 
Construction Pipeline has raised 
questions about the preparedness 
of the industry to deliver what is 
required with limited resources. 

But James says the apparent skills 
shortage should not be a constraint: 
“If we don’t address the skills 
challenge, it becomes a constraint; 
but it doesn’t need to be, as long as we 
address all the possible opportunities 
for bringing people into the sector – 
like dipping into different industries, 
encouraging people back into work, 
and setting up apprenticeships. This 
isn’t a skills crisis; it’s just a skills 
challenge.”

He cites the example of a Costain 
initiative to address the lack of people 
with rail experience needed to fulfil 
the requirements of the growing 
re-electrification market: “We met 
that by cross training people who had 
standard electrician qualifications 
to become rail electricians,” he 
says. “A good quality electrician has 
some of the basic skills necessary 
to understand working in the rail 

electrification environment.”
In its Construction 2025 strategy, 

published in 2013, the government 
set the infrastructure challenge 
of, among other things, reducing 
construction costs by 33%, lowering 
greenhouse gas emissions by 50%, 
and halving the time it takes for 
projects to go from inception to 
completion. James believes these 
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and offers value for money,” he adds.
“It is an extremely important part 

of our national governance – but it 
was taking too long. And all too often, 
once a project got through planning 
it would get held up again because 
the funding or government backing 
had been withdrawn. Ten years ago it 
wouldn’t be unusual for a scheme to 
go through planning then get delayed 
going through funding.

“But now we have a more effective 
planning process and more clarity 
because projects are identified in 
the pipeline. Which leads to far less 
time being wasted – either through 
the planning process or in decision-
making.”

One thing that will help to deliver 
the time and cost savings required is 
the deployment of more technology-
based solutions, says James, whose 
company acquired technology firm 
SSL last year. “Technology is going 
to deliver the lion’s share of the 
efficiency and value for money,” he 
says. “Looking ahead, I believe we will 
see an increasing use of technology 
to deliver the capacity we need in our 
infrastructure, and also to rehabilitate 
a significant amount of our ageing 
assets.

“There are a lot of technologies and 
monitoring systems we could be using 
to get more out of our assets, and to 
predict their behaviour rather than 
waiting for them to fail,” James adds. 
“One of things we have to ensure is 
that we’re not constrained by only 
looking at people who are in the 
[infrastructure] sector for solutions. 
Some intrusive technology into the 
sector might be the right answer.” 

seen projects like the Heysham 
M6 Link Road and the A160 at 
Immingham go through much quicker 
using an early contractor involvement 
model than historically they would 
have been delivered.

“The planning process is a very 
important part of our democratic 
process and is vital to ensure you get 
the right scheme, that it is affordable 

targets are still achievable, as long as 
best practice procurement methods 
are adopted, and all the relevant 
parties collaborate.

“As an industry we’ve looked at how 
we speed up the delivery of schemes, 
and a lot is to do with the planning 
process,” he says. “But we now have 
a different planning process for 
major projects, and we have already 

The skills 
challenge does 
not need to be a 
constraint “We will see 

an increasing 
use of technology to 
deliver the capacity 
we need in our 
infrastructure
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2010], and since then they have 
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figures demonstrate the huge 
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be delivered in economic and social 
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some way towards highlighting what 
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And he is confident this is more 
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pipeline, there are schemes that are 
committed, as well as some shovel-

ready schemes like Hinkley Point, as 
well as development schemes like the 
A303 corridor.

“In the next 12 to 18 months, 
Hinkley is going to ramp up, and 
volumes will increase in the roads 
sector as we get further into the first 
five years of Highways England’s 
roads investment,” he adds. “We’re 
seeing schemes like the M1 smart 
motorway project coming through 
that programme, and we recently 
started work on the A14 between 
Huntingdon and Cambridge.”

The volume of work identified 
in the National Infrastructure and 
Construction Pipeline has raised 
questions about the preparedness 
of the industry to deliver what is 
required with limited resources. 

But James says the apparent skills 
shortage should not be a constraint: 
“If we don’t address the skills 
challenge, it becomes a constraint; 
but it doesn’t need to be, as long as we 
address all the possible opportunities 
for bringing people into the sector – 
like dipping into different industries, 
encouraging people back into work, 
and setting up apprenticeships. This 
isn’t a skills crisis; it’s just a skills 
challenge.”

He cites the example of a Costain 
initiative to address the lack of people 
with rail experience needed to fulfil 
the requirements of the growing 
re-electrification market: “We met 
that by cross training people who had 
standard electrician qualifications 
to become rail electricians,” he 
says. “A good quality electrician has 
some of the basic skills necessary 
to understand working in the rail 

electrification environment.”
In its Construction 2025 strategy, 

published in 2013, the government 
set the infrastructure challenge 
of, among other things, reducing 
construction costs by 33%, lowering 
greenhouse gas emissions by 50%, 
and halving the time it takes for 
projects to go from inception to 
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and offers value for money,” he adds.
“It is an extremely important part 

of our national governance – but it 
was taking too long. And all too often, 
once a project got through planning 
it would get held up again because 
the funding or government backing 
had been withdrawn. Ten years ago it 
wouldn’t be unusual for a scheme to 
go through planning then get delayed 
going through funding.

“But now we have a more effective 
planning process and more clarity 
because projects are identified in 
the pipeline. Which leads to far less 
time being wasted – either through 
the planning process or in decision-
making.”

One thing that will help to deliver 
the time and cost savings required is 
the deployment of more technology-
based solutions, says James, whose 
company acquired technology firm 
SSL last year. “Technology is going 
to deliver the lion’s share of the 
efficiency and value for money,” he 
says. “Looking ahead, I believe we will 
see an increasing use of technology 
to deliver the capacity we need in our 
infrastructure, and also to rehabilitate 
a significant amount of our ageing 
assets.

“There are a lot of technologies and 
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predict their behaviour rather than 
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“One of things we have to ensure is 
that we’re not constrained by only 
looking at people who are in the 
[infrastructure] sector for solutions. 
Some intrusive technology into the 
sector might be the right answer.” 
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Ferrovial Agroman
Innovation
“If there is one key characteristic for 
infrastructure in 2017, it is having an 
innovative and efficient spirit,” says 
Ferrovial Agroman UK and Ireland 
technical director Ignacio Navarro. 

Keeping the cost and programme of 
UK projects contained and at the 
forefront of delivery can only really 
be achieved by approaching contracts 
with an open and innovative culture, 
he says.

Collaborative actions embracing 
this spirit will lead to a more efficient 
and safe methodology of delivering 
the final product. Clients and wider 
industry benefit from providing a 
leaner and more flexible approach. 

Early contractor involvement (ECI) 
is proving successful in this respect 
but it requires a deep understanding 
by contractors of the technicalities of 
design as well as construction if the 
benefits are to be maximised, Navarro 
believes.

Ferrovial Agroman is currently 
working in joint venture on many of 
the UK’s major projects including 
Tideway’s central section of the 
Thames Tideway Tunnel; the central 
section of the enabling works contract 
for High Speed 2 as part of the Fusion 
joint venture; Crossrail and the 
Northern Line extension.

The €500M (£428M) turnover 
company in the UK and Ireland 
is part of the £3.4bn Ferrovial 
Agroman organisation worldwide that 
constructed 25% of Spain’s High 
Speed Rail network and is building 
part of the California High Speed 
route. Ferrovial Agroman is a member 
of the €9bn (£7.7bn) Ferrovial 
Group that owns and operates assets 
including Heathrow Airport and the 
407 ETR in Canada.

Navarro believes that one of the 
unique benefits of Ferrovial Agroman 
is its in-house design capability to 
supplement and support the expertise 
of external consultants, creating an 
environment to promote informed 
conversations.

Ferrovial Agroman has a strong 
central engineering services 
department with experts in most 

aspects of construction design, and 
also has technical directors at the 
heart of each country-based business.

“This is one of our most important 
differentiating factors,” he says. “We 
like to think that the quality of our 
alternative proposals along with our 
innovative spirit has been the key to 
our success. 

“The industry must maintain a level 
of flexibility to innovate and provide 
that optimum environment for new 
ideas. For us, this level of flexibility is 
maintained by having the same skills 

in-house as our external designers, 
so we can have the same level of 
conversation. 

“ We can help our designers 
develop optimised solutions and bring 
learning/best practice from across the 
globe to all our projects.”

“That is important because 
businesses that innovate create more 
efficient work processes, and have 
better productivity and performance.”

As an example he points to the 
Eastern Bay Link  Road which extends 
the A4232 south round Cardiff and 

Elevating Infrastructure

“The quality of 
our alternative 

proposals along with 
our innovative spirit 
has been the key to 
our success

� Pick your big wins. Don’t try 
and rethink everything but focus 
on the important elements which 
most affect time, cost and risk
� Engage early with the designer. 
Help them keep an open mind – 
be prepared to be surprised by a 
good idea
� Constructability and peers 
reviews are not the place to start. 
They come too late. You need to 
be involved much earlier to work 
out the best solution. 
� Success depends on the whole 
team. So collaborate and engage 
with your designers. Don’t ask 
them to do something they are 
not comfortable with but highlight 
successful innovations on other 
projects.

TIPS FOR SUCCESSFUL 
CONTRACTOR DESIGN 

INNOVATION

A D V E R T I S I N G
F E A T U R E
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While efficiencies against cost 
and programme are a triumph for 
any project, Navarro points to the 
need for solutions that are of benefit 
to all parties involved, including 
wider stakeholders and those local 
communities impacted.

Contributions for technical 
solutions can be drawn from 
throughout the worldwide group, 
he says, with innovations producing 
positive benefits for sustainability and 
local employment along with cost and 
programme reductions. 

For Barcelona’s Line 9 metro 
scheme, creating a precast facility 
next to the site was a positive for the 
environment because of reduced lorry 
movements and an opportunity to 
upskill the local community.

On-site precasting was an added 
bonus too on the Dallas, Texas LBJ 
expressway, a £2bn PFI scheme 
led by Ferrovial. This also features 
a clever construction solution that 
allowed the contractor to add six new 
lanes of traffic in existing land take by 
putting them in a depressed section 
with original lanes partly covering the 
new cut.

Current focus for civil engineer 
Navarro and his team in the UK is 
design of the new Northern Line 
Extension from Kennington to 
Battersea Power Station in London 
which a Ferrovial Agroman Laing 
O’Rourke joint venture is currently 
delivering.

“There hasn’t been such a complex 
project on an operating Tube for 
decades. It’s very exciting and is an 
engaging challenge for our innovative 
spirit!”

contractor’s main project designer 
Capita used the ECI period to 
change the design to incorporate 
two approach viaducts and a 
transition structure to replace 
the filled retaining wall sections,” 
Navarro says.

“An incentivisation clause in the 
contract allowed proposals to reduce 
statutory diversions and meant a 
less risky option could be agreed, 
which saved money for our client, 
Welsh Government, and for us, the 
contractor.” 

through Cardiff Docks. It is now a 
1.2km elevated dual carriageway, but 
the conceptual design was based on 
the provision of two, piled approach 
embankments, contained over a large 
part by retaining walls along with a 
180m long composite viaduct.

Poor ground conditions including 
areas of contamination, difficulties of 
working next to a live railway and the 
dock roads, along with the need for 
major service diversions were among 
major risks for the project.

“But our engineers and the 

On site precasting 
benefited the 
Dallas, Texas LBJ 
expressway “Businesses that 

innovate create 
more e  cient work 
processes, and have 
better productivity 
and performance
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Mott MacDonald
Building Information Modelling
Beyond design and construction, the 
real value of building information 
modelling (BIM) lies in its potential 
for whole life asset information 
management, enabling improved 
infrastructure performance and 
better-targeted investment.

BIM serves the industry well by 
facilitating streamlined design, strong 
collaboration and, increasingly, more 
efficient construction. It is now just 
a step away from merging with smart 
infrastructure, a development which 
will realise vast efficiencies and cost 
savings for clients, their customers, 
and wider society.

It is worth taking stock of BIM’s 
capabilities. In a few short years it 
has grown a truly n-dimensional 
capability, able to co-ordinate 3D 
design data plus information on cost, 
scheduling, carbon and much more. 
Metadata assigned to BIM “objects” 
includes intended performance, 
supplier information, and instructions 
on servicing, repair and replacement.

Important work has been done 
to establish protocols and common 
standards for data sharing. There 
is now much better understanding 
of risk and liability relating to 
information accuracy, integrity 
and security. And the industry has 
become more selective about the 
type and quantity of information that 
is put into BIM models so that it is 
manageable and, above all, useful.

As the industry’s BIM capability 
grows ever greater, the idea of 
harnessing design and construction 
phase data for the benefit of 
operation and maintenance is moving 
ever closer to reality. 

The compass of smart infrastructure 
is much wider. Data inputs might 
include Scada, customer billing, 
GPS, ticketing and counting, social 
media, sensors, GIS, satellite imagery, 
CCTV and more in addition to BIM. 
But the data management, sifting, 
sense making and decision taking 
skills required by BIM and smart 
infrastructure are coming ever closer 
together.

The industry currently measures 

efficiency and value in terms 
of output per capex pound. The 
preoccupation continues to be 
with building new assets, and finding 
faster, less wasteful, lower cost ways 
of doing so. 

However, in most mature 
economies, the value of infrastructure 
in use is substantially greater 
than the value of infrastructure in 
development. In the UK, the addition 
of new assets adds less than 0.5% 
each year to the value of existing 
infrastructure. 

The key concern of civil engineering 
should be to maximise the service 
and value that society gets from the 
operational asset base. The need for 
asset creation will never go away. 
But the focus must shift to the many 
decades of service that follow. If 
the industry is really committed to 
efficiency and value, it should be 
measuring in terms of outcomes for 
the ultimate customer, per whole-life 
pound.

A comprehensive, forward-looking 
BIM strategy can lay the foundations 
for effective whole-life data 
management – or smart infrastructure 
if you prefer – that enables real-time 
performance optimisation, proactive 
maintenance, and targeted investment 
in asset enhancement or expansion.

The industry should be under no 
illusions that moving from capex to 
whole-life solutions is a massive shift. 
There is a role for government and the 
biggest of the private sector clients 
here: the government’s stipulation 
that all public projects would need to 
be BIM level 2 compliant from April 
2016 had a huge effect on private 

clients, many of whom decided to 
demand the same standards for their 
own assets. If major clients decide to 
set a new smart standard for projects, 
many others are likely to follow.

A number of other conditions are 
needed to pave the way for smart 
infrastructure:
� Improved data quality Many data 
sources are incomplete or poorly 
maintained, while many BIM models 
have been developed with a view to 
construction, but not operation. BIM 
and smart infrastructure strategies 

Elevating Infrastructure

“BIM and smart 
infrastructure 

strategies need to be 
drawn up with target 
outcomes in mind

“ There is now 
much better 

understanding of risk 
and liability relating to 
information accuracy, 
integrity and security

BIM is enabling 
a transition from 
asset creation to 
asset servicing

A D V E R T I S I N G
F E A T U R E
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“A comprehensive, 
forward-looking 

BIM strategy can lay 
the foundations for 
e� ective whole-life 
data management

� Smart infrastructure is the result of 
combining physical infrastructure with digital 
infrastructure, providing improved information 
to enable better decision making, faster and 
cheaper.
� Smart infrastructure will change how 
infrastructure is delivered, managed and used. 
This will affect traditional roles, business 
models and measures of value.
� Smart infrastructure will allow owners and 
operators to increase capacity, efficiency, 
reliability and resilience. Globally, efficiencies 
gained could be worth up to £4.8 trillion.
� By getting more from existing assets, owners 
and operators will be able to enhance service 
provision despite constraints on finance, 
resources, and greenfield sites. 
� Owners will be able to gather data from 
existing infrastructure and their customers to 
target investment for greatest benefit and to 

manage demand, so reducing the need for new 
construction.
� Some smart technologies have the potential 
to unleash third party innovation benefiting 
infrastructure owners and customers alike – 
for example, the creation of new products 
and services.
� In the longer term, the development of 
smart infrastructure will enable better and 
more informed whole-life investment decisions 
based on outcome per pound for the ultimate 
customers: end-users, fare- and taxpayers, and 
voters – us.
� Smart infrastructure provides opportunity 
for the transformation of consumers’ 
relationship with infrastructure – for 
example with personalised dynamic journey 
planning, the opportunity to trade energy 
directly with peers, or to optimise personal 
carbon budgets.

EIGHT THINGS TO KNOW ABOUT SMART INFRASTRUCTURE

need to be drawn up with target 
outcomes in mind. That will enable 
the right kinds of data to be gathered, 
and the right hardware, software and 
management processes to be put in 
place.
� 5G The government’s plans for a 
modern industrial strategy recognise 
the importance of 5G broadband 
technology in creating a step change 
in the way people, organisations 
and assets interact. Seamless 
web connectivity and faster data 
transmission are key to making smart 
infrastructure work. The UK rollout 
is scheduled for 2020. Projects in 
development now should be ready-
prepared.
� Improved standards and 
protocols While many organisations 
are making valuable inroads into 
asset information management, 
the industry must standardise its 
approach to ensure these systems 
are mutually compatible. Effective 
collaboration and agreement now will 
benefit everyone, including the early 
movers.
� Open exchange of data 
Traditionally, much work has been 
done in silos. But there is a need 
to share data openly – both within 
companies and between them. 
Retailers and transport operators 
have already gained hugely from 
making information open source 
– and it is interesting to see that 
technology pioneers like Tesla are 
doing the same. In many instances 
there is more to gain by sharing than 
by jealously protecting.
� Make the business case If the 
industry can quantify the benefits – 
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in particular the whole-life savings – 
then a case can be made for investing 
in smart solutions.

The construction industry is dead – 
long live the infrastructure industry

It is time for the civil engineering 
profession to embrace the 99.5% of 
infrastructure that already exists and 
get excited about how to make it work 
better. 

Yes, there is still room for 
innovation in the way assets are 
designed and delivered, but there is 
much more innovation happening in 
the world of technology. 

This needs to be harnessed to make 
all the existing stuff more responsive, 
resilient and affordable for clients 
and their customers – the industry’s 
ultimate customers.  

BIM is in everybody’s hands. With 
Level 2 becoming the industry norm, 
it is time to look beyond construction 
to operation and identify ways in 
which BIM can fulfil its potential by 
adding whole life value. 

And, as existing assets come up for 
major maintenance or enhancement,  
the industry must build new information 
models for creating and managing data 
that add value there too. 

Developing smart infrastructure 
necessarily means forming 
collaborative partnerships with 
companies which are new to the 
industry, hiring employees with 
skillsets forged in the digital 
economy, and learning new ways of 
working. The industry is likely to see 
nimble start-ups make inroads into 
the sector, providing new competition 
and bringing new ideas into the mix. It 
also means working in new and more 
collaborative ways. 

The fundamental promise of smart 
infrastructure is “more from what 
you’ve got”. It is a commercial logic 
that will be impossible to resist. As 

“It is time to 
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construction to 
operation

that increasingly gains traction, the 
industry is likely to be challenged by 
new business models.

In the traditional model, 
professional service providers are 
effectively gatekeepers of knowledge 
on infrastructure design and 
performance. Clients pay for access 
to that knowledge and for expertise in 
the design and project management 
of new assets.

But knowledge is being 
democratised via the internet. More 
standardised solutions to problems 
are being developed, and knowledge 
about best practice and “what good 
looks like” is more available.
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infrastructure, 
linked to advanced 
construction 
technologies, 
will make today’s 
prized specialist 
skills widely 
available, and 
not so special. In 
future, reward 
will increasingly 
be linked to 
innovation 
that improves 
outcomes and 
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evolves, new ways 
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Smart infrastructure will vary from sector to 
sector, but its anatomy is always the same, 
made up of three basic layers connected by 
communications. 

All components found in smart infrastructure 
systems have a place in this simple model. 

� Data management Smart infrastructure 
begins with data, which needs to be harvested, 
cleansed and structured. 

� Sense making Value is added by making 
sense of the basic data using middleware, 
data mining, big data analysis and analytics. 
Intelligence gained can be used by operators 

and users to see and understand what’s going 
on. Alternatively, this intelligence can be fed 
into decision making.

� Decision making Better decisions, faster 
and cheaper enable asset performance to be 
optimised and efficiency maximised. Decision 
making is assisted by decision support tools, 
optimisation algorithms and machine learning.

� Communication Communication connects 
all layers to each other while providing an 
interface with the outside world. This includes 
all machine-to-machine communications (such 
as the internet of things) and all machine-to-
human communications.

ANATOMY OF SMART INFRASTRUCTURE

Going forward, knowledge 
gatekeepers will almost certainly 
become less relevant. It will be how 
you use knowledge to deliver better 
outcomes and add value that will 
matter. Reward is likely to refl ect this. 

It is likely to be difficult at first. 
But as smart infrastructure evolves, 
new ways of creating value are bound 
to emerge. Solution providers will be 
rewarded by the value they create, 
measured in outcomes per whole life 
pound, not by their inputs, or even 
their outputs. 

As BIM and smart begin to blur, it 
is  time for the infrastructure industry 
to adapt.
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MWH, now part of Stantec
Water

And, if none of those other options 
are available, the final option is: what 
do we need to build, and how do we 
do that safely and efficiently?

“It’s about engineers thinking about 
the challenges in a different way,” 

The water industry is currently going 
through a lot of change, and is faced 
with some fundamental challenges: 
ageing infrastructure, population 
growth, resilience and affordability. 

“These are four really big challenges 
that the industry has to balance, 
and you’ve got the customers in the 
middle of it all,” says MWH chief 
strategy officer David Smith.

In previous asset management 
periods (AMPs), much of the 
emphasis has been on building new 
assets to meet European legislation. 
But now, the challenge for the water 
industry is to deliver affordable, 
resilient infrastructure that will 
deliver the required service to 
customers.

Water customers are not really 
aware of infrastructure; their concern 
is that they get an affordable, healthy, 
secure water supply, and that their 
wastewater is taken away and cleaned 
up, says Smith. “Infrastructure is only 
an enabler to that. 

“What that means is that we have 
to have much more of a strategic 
focus. It is becoming increasingly 
important to really figure out that 
we’re doing the right things and 
coming up with the right answers.” 
For engineers, that means “think 
solutions – don’t think projects”.

While designing and building 
new assets used to be the focus for 
engineers, that is now the last option 
in what Smith calls the “totex [total 
expenditure] hierarchy” that MWH 
has introduced. 

“We have inverted our thinking,” 
he explains. “It used to be a question 
of ‘what’s the project we’ve got to 
build?’ Now we work through the 
other options first: can we totally 
eliminate the situation so that we 
don’t need to do anything? 

“If we do need to, can we do 
something by looking across the 
whole catchment and working with 
other stakeholders? Can we do it 
by getting more out of the existing 
assets, and through modifications, 
adaptations or operational solutions? 

David Smith, 
MWH chief 
strategy officer

Elevating Infrastructure

“It’s about 
engineers 

thinking about 
the challenges in a 
di� erent way

says Smith. “It doesn’t add more time 
and effort; it’s a mind-set that means 
they don’t go in with preconceived 
ideas.”

He believes this change in 
emphasis creates the opportunity 
for “true engineering” – engineering 
in its widest sense, rather than just 
commodity design. 

“There’s been more of a focus on 
design and build in recent times, but 
people become engineers because 
they want to come up with solutions 
that have the most benefit to 
society,” he says. 

“All engineers like to design, but 
this idea of thinking more widely 
excites and motivates them, because 
they are making a much bigger 
contribution in society.

“It’s about finding the right 
solution, rather than a dash for 
concrete,” Smith adds. 

“If you need to build something, 
then absolutely you find the most 
effective way to build safely, 
efficiently and quickly. But the 
challenge we have now needs much 
wider thinking and multi-disciplinary 
engineering.”

But it is not just engineers who 
must rise to the challenge of thinking 
in a different way; it is equally 
relevant to the water companies, 
regulators, other stakeholders, 
consultants, contractors and 
suppliers. 

“When the pressures come on, it 
is very easy to revert to the way it’s 
been done in the past,” says Smith. 

“I see it as a journey, and a big 
change management issue for the 
industry as a whole to embrace this 
different way of thinking.”

A D V E R T I S I N G
F E A T U R E
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Customers want 
an affordable, 
healthy, secure  
water supply

The issue of “service resilience” 
has emerged as an increasingly 
important driver for utilities, with 
pressure coming from government 
and regulators, prompted in part 
by high profile events like the loss 
of the Mythe water treatment 
works during heavy floods in 
Gloucestershire in 2007, which 
left 300,000 customers without 
water for 17 days.

Ofwat has articulated its key 
resilience principles, but each 
water company must interpret 
what resilience means to them and 
in particular to their customers, 
says MWH principal consultant 
Brendan McAndrew.

“We’re seeing different 
emphasis and different approaches 
for tackling the issues, depending 
on each water company’s 
assessment of where its biggest 
risks are.”

But according to McAndrew, 
the processes most water 

RESILIENCE

that the service a water company 
provides is not simply provided 
by a system of assets, but by the 
interaction of these assets with 
customers, catchments and the 
people, systems and processes that 
control them. 

“Services are potentially only as 
resilient as the weakest link in that 
chain,” he says.

“This doesn’t mean a quantum shift 
away from capital investment. Indeed, 
some resilience risks may be due to a 
legacy of past under-investment. 

But companies should also be 
thinking about improved response 
and recovery plans, or engaging with 
customers and land owners to reduce 
pressures on service, as potentially 
more efficient ways of enhancing 
resilience. 

“The real challenge is to think 
broadly about threats to service, and 
develop more integrated solutions that 
will be the key to efficiently achieving 
the future levels of service resilience 
that customers will expect.”

companies rely on for investment 
planning tend to focus on past asset 
failures, rather than considering 
future threats that may not have been 
apparent before.

 “The challenge of resilience is 
trying to understand potentially low 
probability high consequence risks,” 
he explains.

Potential threats to service 
resilience range from sudden events 
like flooding, coastal erosion and 
cyber attack to longer term stresses, 
like declining raw water quality or 
a gradual deterioration of asset 
reliability. 

“One of the challenges is the way in 
which we assess the likelihood of some 
of these rare but significant threats in 
order to prioritise and identify which 
to target,” explains McAndrew. 

“There is limited or uncertain data 
available to drive the assessments. 
But you need some sort of structured 
means of putting your identified risks 
in priority order. 

“It is also important to recognise 
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Elevating Infrastructure

In previous AMPs, the emphasis was 
on capital projects, recalls MWH 
technical lead Rob McTaggart. 

“We were given a long list of things 
we had to do, and we just had to 
check them off the list and we’d 
delivered,” he says. 

“But there was a disconnect 
between delivering the infrastructure 
and what was actually happening at 
catchment level. 

“In the ‘outcomes’ world, we have 
to understand the interdependencies 
and how we work with others to 
achieve the outcomes. We can’t just 
do our bit.”

MWH is developing an integrated 
water cycle management approach 
that is rooted in three points: the 
asset renewal model is no longer 
sustainable; the flexibility exists to 
spend money on optimum, evidence-
based water cycle (catchment-based) 
solutions; and co-delivery and 

partnership working to achieve the 
required outcomes and solutions.

“It’s all about understanding the 
whole – how the water system is 
connected, and how it’s linked to 
people and partnerships,” explains 
MWH technical director Evan Dollar.

“If we don’t understand where 
these interconnections are, we could 
just be delivering a sticking plaster 
solution, or pushing the problem 
further down the line. 

“We need to understand the whole 
built and natural environment in 
order to get a good understanding 
of where the most successful 
intervention solution will be, and 
what is the optimum basket of 
solutions and measures to deliver the 
required outcomes. And to do that, 
we need to collaborate with multiple 
stakeholders.”

But the catchment-wide approach 
is not static, says McTaggart. “This 
is a dynamic system, and the real 

ADAPTIVE CATCHMENT THINKING

step forward is that we now have the 
technology, regulatory environment 
and financial models that allow us to 
plan the system in a more dynamic 
and responsive way.”

Big data and analytics are an 
important part of that, aided by the 
fact that the government had made 
relevant data open source. 

“It means we can take all the 
operational data and link that to the 
Environment Agency’s sampling data, 
rain gauge data or tide data,” explains 
McTaggart. 

“We can process that data to look 
at something that happened 10 years 
ago, or something that is happening 
now. And we can even look forward 
to what’s going to happen, so the 
water company can respond before 
it happens or modify its operational 
procedures.

“The industry is moving to much 
quicker and much more adaptive 
solutions.”

Sustainable 
drainage requires 
multi-stakeholder 
collaboration

A D V E R T I S I N G
F E A T U R E
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Technology-
based tools help 
water companies 
improve 
operations

Many of the outcomes and benefits 
water companies are looking for 
can be achieved by operational 
interventions, says MWH process 
consultant Mohan Gunaratnam. 

“We are looking at how they can 
run their assets and operate and 
maintain them more effectively, 
which enables them to be more 
optimal and balanced in their capital 
and operational spend,” he says.

“We’re working on projects where, 
one or two AMPs ago, clients would 
ask us to look at their site and tell 
them what to do in terms of capital 
spend,” he adds. 

“Now they want us to tell them 
how their site is performing, and 
what they can do to improve 
efficiency and performance, as part 
of the process of establishing their 
capital investment plans.”

A key element in successful 
interventions at the operational level 
is engaging with the staff who run 
the plants, explains MWH project 
manager Robin Grenfell.

“We can get an understanding of 
the site and its complexities, but we 
also need to get an understanding of 
the constraints for the operators and 
where their pressures are,” he says.

“Our teams include people who 
have operated treatment works 
in the past, so they talk the same 
language and understand the 
operators’ experience.”

Another critical element in 
successful operational intervention 
is the appropriate use of data, and 
MWH has developed technology-
based tools to help water companies 
understand their options. These 
include dashboards that give insight 
into how an asset is operating and 
how it could degrade. “It is really 
insightful to see things like energy 
performance and efficiency change 
over time,” says Grenfell. “It’s not 
just about collating information.”

One example is the company’s 
myPlant analytics platform, which 

OPERATIONAL EFFICIENCY

shows how a plant is currently 
performing, but also how it could 
perform with different interventions. 
It also benchmarks performance 
against similar plants to reveal further 
potential performance improvements.

“It tells you what the savings could 

be, and is linked to live telemetry, 
so you can make a change and see 
the impact of that change,” explains 
Grenfell. 

“It gives them the evidence they 
need to make their investment a lot 
more targeted.”



54 N E W  C I V I L  E N G I N E E R    |   M A R C H   2017

Elevating Infrastructure

In previous AMPs, the emphasis was 
on capital projects, recalls MWH 
technical lead Rob McTaggart. 

“We were given a long list of things 
we had to do, and we just had to 
check them off the list and we’d 
delivered,” he says. 

“But there was a disconnect 
between delivering the infrastructure 
and what was actually happening at 
catchment level. 

“In the ‘outcomes’ world, we have 
to understand the interdependencies 
and how we work with others to 
achieve the outcomes. We can’t just 
do our bit.”

MWH is developing an integrated 
water cycle management approach 
that is rooted in three points: the 
asset renewal model is no longer 
sustainable; the flexibility exists to 
spend money on optimum, evidence-
based water cycle (catchment-based) 
solutions; and co-delivery and 

partnership working to achieve the 
required outcomes and solutions.

“It’s all about understanding the 
whole – how the water system is 
connected, and how it’s linked to 
people and partnerships,” explains 
MWH technical director Evan Dollar.

“If we don’t understand where 
these interconnections are, we could 
just be delivering a sticking plaster 
solution, or pushing the problem 
further down the line. 

“We need to understand the whole 
built and natural environment in 
order to get a good understanding 
of where the most successful 
intervention solution will be, and 
what is the optimum basket of 
solutions and measures to deliver the 
required outcomes. And to do that, 
we need to collaborate with multiple 
stakeholders.”

But the catchment-wide approach 
is not static, says McTaggart. “This 
is a dynamic system, and the real 

ADAPTIVE CATCHMENT THINKING

step forward is that we now have the 
technology, regulatory environment 
and financial models that allow us to 
plan the system in a more dynamic 
and responsive way.”

Big data and analytics are an 
important part of that, aided by the 
fact that the government had made 
relevant data open source. 

“It means we can take all the 
operational data and link that to the 
Environment Agency’s sampling data, 
rain gauge data or tide data,” explains 
McTaggart. 

“We can process that data to look 
at something that happened 10 years 
ago, or something that is happening 
now. And we can even look forward 
to what’s going to happen, so the 
water company can respond before 
it happens or modify its operational 
procedures.

“The industry is moving to much 
quicker and much more adaptive 
solutions.”

Sustainable 
drainage requires 
multi-stakeholder 
collaboration

A D V E R T I S I N G
F E A T U R E

55M A R C H  2017   |    N E W  C I V I L  E N G I N E E R

Technology-
based tools help 
water companies 
improve 
operations

Many of the outcomes and benefits 
water companies are looking for 
can be achieved by operational 
interventions, says MWH process 
consultant Mohan Gunaratnam. 

“We are looking at how they can 
run their assets and operate and 
maintain them more effectively, 
which enables them to be more 
optimal and balanced in their capital 
and operational spend,” he says.

“We’re working on projects where, 
one or two AMPs ago, clients would 
ask us to look at their site and tell 
them what to do in terms of capital 
spend,” he adds. 

“Now they want us to tell them 
how their site is performing, and 
what they can do to improve 
efficiency and performance, as part 
of the process of establishing their 
capital investment plans.”

A key element in successful 
interventions at the operational level 
is engaging with the staff who run 
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“We can get an understanding of 
the site and its complexities, but we 
also need to get an understanding of 
the constraints for the operators and 
where their pressures are,” he says.

“Our teams include people who 
have operated treatment works 
in the past, so they talk the same 
language and understand the 
operators’ experience.”

Another critical element in 
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understand their options. These 
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how it could degrade. “It is really 
insightful to see things like energy 
performance and efficiency change 
over time,” says Grenfell. “It’s not 
just about collating information.”

One example is the company’s 
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OPERATIONAL EFFICIENCY

shows how a plant is currently 
performing, but also how it could 
perform with different interventions. 
It also benchmarks performance 
against similar plants to reveal further 
potential performance improvements.

“It tells you what the savings could 

be, and is linked to live telemetry, 
so you can make a change and see 
the impact of that change,” explains 
Grenfell. 

“It gives them the evidence they 
need to make their investment a lot 
more targeted.”
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RMD Kwikform
Information Technology
As the UK government continues 
to announce further investments, 
and its ongoing commitment 
to developing current and new 
infrastructure, the construction 
industry faces multiple challenges 
in delivering some rather ambitious 
projects.

Following the recent launch of 
the UK’s industrial strategy, it was 
reported that 86% of people believe 
new large-scale infrastructure is a 
priority, and 94% want improvements 
to existing infrastructure. If the 
industry is to deliver projects in a 
timely and cost-effective way, the 
possibilities of a “digital construction” 
world need to be embraced. 

RMD Kwikform divisional CAD 
manager John Watson says the 
industry faces a number of challenges, 
as a result.

“We’re faced with a projected 
multi-billion pound investment in 
UK infrastructure, and with the 
necessary requirements to reduce 
overall construction costs and reduce 
the carbon footprint, we must start to 
look at new ways of working,” he says.

“Despite the industry-wide 
adoption of BIM Level 2, and 
its successes in highlighting the 
importance of early engagement and 
collaboration, we’re still relying on 
‘traditional’ methods. We must start 
to embrace a digital-led construction 
industry.” 

The 2016 National Infrastructure 
Delivery Plan contains over £480bn 
worth of investment in over 600 
infrastructure projects, with £300bn 
of the pipeline due to be delivered by 
2020. For RMD Kwikform, it is not 
just about supplying formwork and 
shoring to contractors, but a service 
backed-up by technology, enabling a 
smarter way of working with regard to 
design, delivery and operations.

Watson continues: “At RMD 
Kwikform, our ongoing development 
in virtual reality was born out of 
our clients’, and by extension, main 
contractors’ requirements, for 
new, smarter ideas and solutions 
that ensured a more streamlined 

approached to handling projects. 
Particularly with regard to tackling 
health and safety, high-risk projects 
and collaboration. 

“Through advancements in 
‘visualisation technologies’, it 
ensures ongoing, and consistent 
communication across the supply 
chain,” he says. 

“By placing all designs in ‘the 
cloud’, we’re able to communicate and 
share information in real-time with 
people across the globe, rather than 
relying on the physical delivery of 
information or email.

“The technology simplifies 
communications. Design is iterative 
by nature, and mistakes can be born 
out of misunderstandings – reduce 
the misunderstanding and you reduce 
mistakes, lost time, remedial work 
and cost. If the UK is to deliver on 
its promises for bigger and better 
infrastructure, technology will need 
to be the key driver behind this early 
engagement,” Watson adds..

“Another aspect of the 
advancements in virtual reality is 
the ability to see what a project will 
look like through each phase of the 
construction process. Despite the 
visual aids presented through the 
adoption of BIM Level 2, virtual 
reality allows for even further 
progression, as the contractor will 
physically be immersed in the virtual 
site. We’re removing an entire process 
consisting of delivering designs to site, 
answering queries and redesigning if 
necessary; as we see more and more 
complex structures presented by 

architects, in relation to dimensions 
and curvature of buildings, this ‘new’ 
process is formidable in delivering 
understanding for the customer and 
designers,” says Watson.

RMD Kwikform is starting to see 
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site personnel to assess equipment 
suitability and even “search” for other 
components or equipment. This isn’t 
adopted technology for the sake of 
it, it is a tool that removes areas of 
miscommunication, improves health 

the adoption of augmented and virtual 
reality, particularly across high-
profile projects like Crossrail. The 
technology allows solutions providers 
to add real value to the supply chain, 
and offers the opportunity to on 

BIM backs 
up formwork 
technology

and safety and saves time; it helps 
ensure all collective efforts are put 
into more productive elements of the 
build.

Watson continues: “In relation to 
equipment: as costs and timeframes 
within construction get tighter, 
communication with regard to 
logistics and the delivery of kit is 
essential, particularly when it comes 
to time-sensitive and often restricted 
sites, such as rail and high-rise 
projects. 

“Here concise coordination from 
the design office, delivery teams 
and on site personnel, is paramount. 
This is something contractors will 
need to consider when bidding for 
future projects, the technologies 
not only assist the site managers 
and senior team, they are an aid to 
on site operatives when determining 
the methodology of erecting and 
dismantling kit.”

In essence, if the construction 
industry is to embrace new 
technologies and processes, it must 
let go of “traditional ways of working”, 
especially if it is to deliver on 
infrastructure growth, says Watson.

Watson concludes: “Of course, the 
core drivers behind any new decision 
are: ‘will this save me time and 
money?’ Yes. It’s about thinking of 
some of the processes and procedures 
that will be removed, or made easier 
by new technologies. It’s time to take 
a step back and really think about 
the role of technology, and how it 
has changed our own lives personally. 
Why can it not change an entire 
industry?” 

“As costs and 
timeframes 

within get tighter, 
communication with 
regard to logistics and 
the delivery of kit is 
essential
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it, it is a tool that removes areas of 
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technology allows solutions providers 
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and safety and saves time; it helps 
ensure all collective efforts are put 
into more productive elements of the 
build.

Watson continues: “In relation to 
equipment: as costs and timeframes 
within construction get tighter, 
communication with regard to 
logistics and the delivery of kit is 
essential, particularly when it comes 
to time-sensitive and often restricted 
sites, such as rail and high-rise 
projects. 

“Here concise coordination from 
the design office, delivery teams 
and on site personnel, is paramount. 
This is something contractors will 
need to consider when bidding for 
future projects, the technologies 
not only assist the site managers 
and senior team, they are an aid to 
on site operatives when determining 
the methodology of erecting and 
dismantling kit.”

In essence, if the construction 
industry is to embrace new 
technologies and processes, it must 
let go of “traditional ways of working”, 
especially if it is to deliver on 
infrastructure growth, says Watson.

Watson concludes: “Of course, the 
core drivers behind any new decision 
are: ‘will this save me time and 
money?’ Yes. It’s about thinking of 
some of the processes and procedures 
that will be removed, or made easier 
by new technologies. It’s time to take 
a step back and really think about 
the role of technology, and how it 
has changed our own lives personally. 
Why can it not change an entire 
industry?” 
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Siemens
Integrated transport

By 2030 it is forecast that more 
than 10M people will be living in 
London, with the capital becoming 
just one of many “mega-cities” 
around the world. 

As a result of this rapidly growing 
urban population, Britain’s transport 
systems are being placed under 
unprecedented levels of stress, with 
major roads, railways and airports 
increasingly running at or near full 
capacity for long periods of the day. 

For Britain to continue to grow 
economically, fast and efficient 
transport routes are vital. 

Transport operators must therefore 
meet this increasing demand, while 
moving people and freight safely, 
comfortably, quickly, efficiently and 
cost-effectively, getting them in the 
right place at the right time to make 
the infrastructure work efficiently.

Despite the deployment of cutting-
edge technologies to make the UK’s 
current infrastructure networks 
function to their full capacity, Britain 
is nevertheless approaching the point 
where it will be physically impossible 
to move more trains through a railway 
or more cars down a section of road.

With land, financial and economic 
constraints, it is simply unfeasible to 
add another lane to every motorway, 
commission new high speed lines 
and build more runways. So, we have 
to think beyond this and consider 
the opportunities and benefits of 
integrating transport networks 
holistically.

This means ensuring that all modes 
of transport work seamlessly together, 
so that every journey is affordable, 
environmentally-friendly, comfortable 
and reliable, with timely and relevant 
information communicated to 
passengers throughout their journey, 
and managing energy in a way that 
until now has not been possible.  

The technology to deliver this exists 
today, but not in an integrated way. 
Management systems for car parks, 
mainline railways, metros and traffic 
control are all highly sophisticated and 

effective, yet they all tend to operate 
in isolation. 

For example, in the rail sector 
Siemens is  working on applications 
for the digital railway programme, 
including the European Train Control 
System (ETCS) that allows trains 
to safely travel more closely to one 
another; providing the automatic 
train operation systems that allow 
technology to efficiently drive trains; 
providing complex train control 
systems to allow rail traffic to be 
managed across the entire network 
and providing the communications 
backbones that are necessary for this 
to become a reality. 

In the road traffic management 
sector, Siemens is also working closely 
with partner organisations, local 
authorities and academia to develop 
applications that will positively inform 
people’s travel decisions.

These tools could ultimately form 
part of an integrated information and 
communications system that would 
help influence and shape travel usage 
across the whole transport network.

As demand on infrastructure 
increases, clearly there is a limit to 
how much technology can help. So, 
instead of just focusing on volume 
and capacity, Siemens is now also 
looking at passenger flows and 
consumer psychology to work out how 

journeys can be streamlined using an 
integrated mobility system.

By analysing commuter patterns 
and fully understanding the travelling 
public’s needs, intelligent solutions 
can be developed. 

These include integrated traffic 
management to enable faster, more 
efficient journeys; and smart parking 
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management to enable faster, more 
efficient, hassle-free journeys for all. 

It is now possible to envisage a 
journey where a commuter is directed 
to the closest available parking space 
at the railway station and leaves their 
electric car on charge for the day – 
with any surplus stored energy being 
fed back into the system to power up 
the trains during peak hours. 

A mobile phone alert then confirms 
this commuter’s train is on time 
and confirms their seat reservation. 
Shortly before arriving at the 
destination, a new alert informs them 
that due to a passenger incident, their 
preferred metro line is not operating, 
but by taking an alternative line they 
will only be delayed by two minutes – 
and there is space at the front of the 
train. 

Clearly, the collation, analysis and 
delivery of accurate, trusted and 
relevant information is critical to the 
success of such systems and a good 
deal of work is already underway to 
develop them for practical operation. 

To help deliver this, Siemens 
is working closely with other 
stakeholders (cities, architects, 
planners, infrastructure providers 
and operators etc.) to utilise existing 
technologies and develop new 
solutions – to help create a truly 
integrated mobility network.

“joined up” way. Car parks, main line 
railway, metro and traffic control 
systems tend to operate separately 
from one another. 

By analysing how crowds commute 
and the needs of our passengers, 
Siemens is  coming up with new 
solutions, such as smart parking 
at stations and integrated traffic 

at stations to keep commuters 
informed in real time about parking 
availability. Accurate and timely 
information is at the heart of much of 
this development, enabling travellers 
to make smart decisions about their 
journeys.  

The technology to deliver that 
vision exists today, but not in a 

New technology 
can make 
transport systems 
work in a more 
integrated and 
efficient way
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management to enable faster, more 
efficient, hassle-free journeys for all. 

It is now possible to envisage a 
journey where a commuter is directed 
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the trains during peak hours. 
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Hidden behind the 
town of Oswestry in 
Shropshire, near the 
Welsh border, is a £54M 
water treatment works 
overhaul that includes 

a UK-first.
The 29,000m² Oswestry Water 

Treatment Works is easily the largest 
industrial structure in this town of 
17,000 residents.

It is a critical piece of UK 
infrastructure for almost 1M tap users 
in Liverpool and parts of Cheshire.

The overhaul involves constructing 
two rectangular tanks –  clear well 
and a flocculation basin – using about 
2,000 precast concrete sections, 
amounting to 4,000m3 of concrete. 
These are subdivided into smaller 
sections which will house new and 
innovative treatment processes.

The UK-first treatment process 
harnesses chlorine dioxide, a 
powerful oxidant which will facilitate 
manganese removal. Using this, and 
a few other features, C2V Plus – a 
VolkerStevin and CH2M joint venture 
– is partnering with water treatment 
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specialists Scotmas Group to deliver 
on behalf of United Utilities.

First on the project to-do list is 
retire 23 Victorian-era slow sand 
filters which make up the majority of 
the site’s footprint. These structures 
could be demolished and turned into 
solar schemes, but United Utilities 
says it has no plans for the land yet.

“It’s Victorian technology that’s 
been used and used, sometimes 
improved, over the years. But at the 
heart of it is that process installed 
in 1890,” says VolkerStevin contract 
manager James Worth.

Each slows sand basin measures 
3600m² (about half a football pitch) 
and contains a 1m depth of sand, with 
1m depth of water on top.

“With slow sand, as you filter 
through, and it clogs [the water flow 
slows] and to recover the rate of 
filtration you have to drain the filter, 
skim the top layer off the sand,” says 
United Utilities asset manager Ian 
Skilling. “It’s labour intensive, and you 
end up doing that every two weeks. 
And every so often you have to 
change all the sand.”

Slow sand basins have largely been 
supplanted by the newer and smaller 
rapid gravity filters which measure 
200m², including a 1m depth of media 
– a mix of sand and anthracite – and 
3.5m depth of water. The crucial 
“rapid” part of the process arrives 
from periodically back-filling the filter 
with water to flush out dirt.

To create the new large concrete 
vessels, the project is taking full 
advantage of design for manufacture 
and assembly, which allows for cost 
savings, time savings and increased 
accuracy of build. The clear well and 
flocculation sedimentation basin are 
both primarily made up of the precast 
concrete sections, imported from 
Irish company Carlow, which is also 
responsible for delivery, assembly 
and installation. “The consistency 
and quality of the finish of the 
concrete is very important for us in 
water treatment,” says Worth.

The precast solution also means 
fewer truck movements. Individual 
loads can be up to 40t at a time, 
rather than your average 16t, 6m³ 
concrete truck mixer.

“The flocculation basin is quite 
a complicated ‘Meccano set’ shall 
we say,” says Worth. “It’s a jigsaw 
of many many different size shapes 
and units – a very different approach 
to the clear well, where there’s only 
about a dozen different types of 
mould.”

The precast units are stitched 
together insitu, with pre-cast columns 
and beams installed first, followed by 
pre-stressed roof slabs.

But long before construction began, 
a miniature version of the proposed 
Oswestry plant was assembled inside 
a shipping container by a specialist 
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Hidden behind the 
town of Oswestry in 
Shropshire, near the 
Welsh border, is a £54M 
water treatment works 
overhaul that includes 

a UK-first.
The 29,000m² Oswestry Water 

Treatment Works is easily the largest 
industrial structure in this town of 
17,000 residents.

It is a critical piece of UK 
infrastructure for almost 1M tap users 
in Liverpool and parts of Cheshire.

The overhaul involves constructing 
two rectangular tanks –  clear well 
and a flocculation basin – using about 
2,000 precast concrete sections, 
amounting to 4,000m3 of concrete. 
These are subdivided into smaller 
sections which will house new and 
innovative treatment processes.

The UK-first treatment process 
harnesses chlorine dioxide, a 
powerful oxidant which will facilitate 
manganese removal. Using this, and 
a few other features, C2V Plus – a 
VolkerStevin and CH2M joint venture 
– is partnering with water treatment 
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specialists Scotmas Group to deliver 
on behalf of United Utilities.

First on the project to-do list is 
retire 23 Victorian-era slow sand 
filters which make up the majority of 
the site’s footprint. These structures 
could be demolished and turned into 
solar schemes, but United Utilities 
says it has no plans for the land yet.

“It’s Victorian technology that’s 
been used and used, sometimes 
improved, over the years. But at the 
heart of it is that process installed 
in 1890,” says VolkerStevin contract 
manager James Worth.

Each slows sand basin measures 
3600m² (about half a football pitch) 
and contains a 1m depth of sand, with 
1m depth of water on top.

“With slow sand, as you filter 
through, and it clogs [the water flow 
slows] and to recover the rate of 
filtration you have to drain the filter, 
skim the top layer off the sand,” says 
United Utilities asset manager Ian 
Skilling. “It’s labour intensive, and you 
end up doing that every two weeks. 
And every so often you have to 
change all the sand.”

Slow sand basins have largely been 
supplanted by the newer and smaller 
rapid gravity filters which measure 
200m², including a 1m depth of media 
– a mix of sand and anthracite – and 
3.5m depth of water. The crucial 
“rapid” part of the process arrives 
from periodically back-filling the filter 
with water to flush out dirt.

To create the new large concrete 
vessels, the project is taking full 
advantage of design for manufacture 
and assembly, which allows for cost 
savings, time savings and increased 
accuracy of build. The clear well and 
flocculation sedimentation basin are 
both primarily made up of the precast 
concrete sections, imported from 
Irish company Carlow, which is also 
responsible for delivery, assembly 
and installation. “The consistency 
and quality of the finish of the 
concrete is very important for us in 
water treatment,” says Worth.

The precast solution also means 
fewer truck movements. Individual 
loads can be up to 40t at a time, 
rather than your average 16t, 6m³ 
concrete truck mixer.

“The flocculation basin is quite 
a complicated ‘Meccano set’ shall 
we say,” says Worth. “It’s a jigsaw 
of many many different size shapes 
and units – a very different approach 
to the clear well, where there’s only 
about a dozen different types of 
mould.”

The precast units are stitched 
together insitu, with pre-cast columns 
and beams installed first, followed by 
pre-stressed roof slabs.

But long before construction began, 
a miniature version of the proposed 
Oswestry plant was assembled inside 
a shipping container by a specialist 
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“ A series of 
automatic 

monitors for 
temperature, turbidity 
and acidity are 
constantly optimising 
chemical doses

Technical Excellence     Oswestry Water Treatment Works

in the United States. This pilot plant 
was then shipped to the UK, installed 
in Oswestry and connected to the raw 
water supply. This was run for several 
months, mimicking the proposed 
plant process.

“[On the testing, there have been 
some] minor tweaks for efficiencies, 
but importantly it allowed us to 
present bulk data. There are a lot of 
things that changed as a result of that 
research, which created a lot of front-
end value,” says Worth.

Under construction in the site’s 
north east corner is the flocculation 
sedimentation basin, a new 73m by 
34m by 7m open-top structure. This 
is the new “hero” of the operation, 
performing the lion’s share of 
treatment.

Inside the new tanks the objective is 
to de-stabilise suspended particles in 
water. Chemicals are added, particles 
collide and form “flocs”, which because 
of their larger size are more easily 
removed via sedimentation.

Mixers slowly combine water and 
chemicals before they head towards 
lamella packs: inclined steel plates 
designed to collect particulates.  
As the particles become heavier,  
they sink and fall to the bottom of  
the tank. That sludge/dirt gets  
swept away out of the tank and is 
later pressed into a cake and  
shipped off for use in agriculture as  
a fertiliser.

The flocculation sedimentation 
tank is also where the chlorine 
dioxide process is added. So what is 
so special about this process, that 
is already used in the US and other 
parts of Europe?

Chlorine dioxide is generated 
on site using a reaction of Purate 

(a stabilised solution of sodium 
chlorate and hydrogen peroxide) 
and sulphuric acid, which are 
delivered in bulk to site. Chlorine 
dioxide generators mix the Purate 
and sulphuric acid under water, 
producing an aqueous solution which 
is piped to the point of application.

The chemical compound has a 
range of advantages over traditional 
chlorine, but it is used here 
primarily for the removal of iron and 
manganese. Chlorine dioxide oxidises 
the floating particles of iron and 
manganese – this is not harmful to 
health but affects the water’s colour 
and taste – aiding the coagulation 
process and the removal of turbidity 
from the water.

After this treatment, and filtration 
through the rapid gravity filters, 
the water heads to the clear well 
structure: 80m by 100m, about 6m 
deep, and with capacity of 35M.l, it 
is a holding point for water before 
it goes out to customers, ensuring 
regularity and security of supply. In a 

power failure, flow continues to the 
clear well under gravity.

It is more than three times the 
volume of the former clear well of 
10.6M.l.

The old clear well was also a single 
tank, with no way to isolate it from 
supply when it required maintenance 
or cleaning. The new clear well 
structure incorporates a contact 
tank, where the water is disinfected, 
and both are split down the middle 
to enable sections to be isolated 
for maintenance without supply 
disruption.

To make sure the Oswestry project 
comes into operation smoothly, 
a series of automatic monitors – 
including for temperature, turbidity 
and acidity – are constantly 
optimising chemical doses. Regular 
manual samples are also taken for 
laboratory tests for bacteria and 
organic compounds. C2V Plus will 
also have staff on site for the first 
year of full operations, to ensure a 
smooth handover. N
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The project falls under the 
AMP6 Framework (2015-
2020), which sees Ofwat calling 
for improved efficiency through 
replacing ageing structures and 
systems, towards a “totex” (total 
expenditure) investment where 
design work anticipates future 
maintenance and repair during 
an asset’s life. 

The regulator sees efficiencies, 
not to mention cheaper water 
bills, resulting from upgrades 
that take on a long-term 
perspective.

Key points in the Oswestry 
tender were: capacity increase, 
quality increase, improve 
manganese removal, maintain 
bacterial compliance, maximise 
any hydroelectric capability and 
manage security issues.

Worth says these key 

demands were placed alongside 
requirements for more standard 
efficiencies in operating 
expenditure: fewer chemicals, 
less manpower, electricity and 
maintenance.

“We’re also looking at 
enhancing the instrumentation 
– how it can be run, controlled 
remotely, say by computer 
screen rather than manual 
labour,” says Worth.

Collaboration was also a driver, 
United Utilities and C2V Plus 
working for months before the 
start of construction.

Official start to construction 
was in January 2015, and the 
first major part of the challenge 
so far has been constructing, 
installing and testing new 
equipment, all while maintaining 
an uninterrupted water supply.

“The project’s complexity, on 

its own, it’s a quite challenging 
scheme, but particularly so in the 
middle of live works, to keep that 
[water] service running 24/7, 
every day of the year,” says 
Worth.

And as the seasons change, 
water quality changes. “And that 
changes every year as we go 
forward,” says Worth. “So we’ve 
got the flexibility here to adjust 
and optimise that – almost every 
week basically. So they’ve never 
had that facility before.”

At the same time, capacity 
will increase about 25%. “It’s 
restricted to about 170M.l/day. 
One of the goals of the project 
is to restore that to where it 
should be, which is 210M.l/day,” 
says United Utilities’ Skilling. For 
comparison, that is equivalent to 
moving from 68 Olympic-size 
swimming pools per day to 84.
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water quality changes. “And that 
changes every year as we go 
forward,” says Worth. “So we’ve 
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week basically. So they’ve never 
had that facility before.”
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Researchers are investigating 
the use of track-side solar 
panels to power trains. The 
Renewable Traction Power 
project by Imperial College 
London and climate change 
charity 10:10 believes the 
technology could be useful  
in rural areas where the 
electricity grid is operating  
at full capacity. Consultant  
WSP said that a previous study  
had showed that installing  
solar panels by railway lines  
in the UK could save Network 
Rail £30M and 895,000t of 
carbon a year.

Anglian Water claims it is the 
first water company to trial 
thermal imaging drones to 
detect leaking water pipes. It 
said that the new technology 
has already been used to 
successfully identify leaks in 
the rural villages of Southery 
and Wissington in Norfolk. 
The company plans to extend 
the new technology trial over 
the coming months. Anglian 
sends out drones fitted with 
sensors and cameras to identify 
soil temperature differences 
which can be caused by water 
leaks.

A full scale test of the 
Hyperloop One’s high  
speed transport technology 
is a matter of months away. 
Hyperloop One tested its 
custom electric motor in May 
2016, and is establishing a full 
scale test site in the desert 
north of Las Vegas. “It’s going 
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French aerospace giant Airbus 
is developing a flying car 
prototype, which it says will be 
ready for flight testing by the 
end of this year. To address the 
issue of increasing numbers of 
people living in cities, Airbus 
said it wanted to make the 
“dream of all commuters and 
travellers come true”, and 
create cars which can fly over 
traffic jams at the push of a 
button. It said that the new 
“Vahana” self-piloted flying 
vehicle would be for passenger 
and cargo transport. Airbus 
chief executive Rodin Lyasoff 
said that it was feasible to make  
flying cars. “We believe that 
global demand for this category 
of aircraft can support fleets of 
millions of vehicles worldwide,” 
said Lyasoff.

pretty well,” said Hyperloop 
One co-founder and president 
of engineering Josh Giegel. 
“We’ve got a couple hundred 
metres of tube up at this point. 
The propulsion systems will 
be coming in a couple of weeks 
and then the check out and 
vacuum systems will be in.”
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S hark gun? Check. Typhoon 
shelter? Check. Scuba 
gear? Check.

Ravings of a madman? 
No, just the checklist for 
anyone heading out to 

work on France’s latest grand projet.
Grand it most definitely is. The 

projet in question is to create France’s 
longest viaduct – indeed one of the 
world’s longest segmentally-launched 
viaducts – using one of the world’s 
longest launching gantries and what 
is unquestionably the world’s largest 
offshore overhead travel crane.

But this is France. So where do the 
sharks and typhoons come in? Well, 
this viaduct is in – or, to be more 
precise, around, the northern tip of 
Réunion Island, a French department 
in the Indian Ocean a (long) stone’s 
throw from Mauritius.

Réunion is an intriguing place. 
Home to one of the world’s most 
active volcanoes, it is very French 
– there are a lot of strikes and an 
awful lot of politics – yet set amid 
the Indian Ocean; it is a beauty and a 
beast.

Its seas, in southern-hemisphere 
mid-summer, are calm and inviting, 
but no-one dare go in, as they are 

B Y  M A R K  H A N S F O R D

ARound  
THE Rocks
PREcAsTing is TAkEn To nEw lEvEls in 
building FRAncE’s longEsT viAducT 
using somE oF THE woRld’s biggEsT kiT

World View

KEY FACTS

5.4km
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construction

6.7km
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causeway 

being 
constructed

swarming with sharks. The breeze 
is gentle and cooling, yet can, at 
a moment’s notice, turn into a  
vicious, destructive typhoon. And its 
geography is steep and undulating, 
but can, again at moment’s notice, 
wreak havoc on motorists using its 
main road with massive rock-falls 
from the unstable volcanic cliffs. It is 
this road, lapping perilously around 
the island’s northern coast and 
linking its main town with its main 
port, that the grand projet is there to 
replace.

And it is quite a team doing 
the replacing: a four-strong joint 
venture (JV), the two main partners 
are French contractors Bouygues 
and Vinci – both with grand projet 
experience aplenty. But nothing quite 
like this.

The project is hard to describe. 
A bypass of a coast road routinely 
struck by massive rockfalls is the gist.

But how do you bypass a coast 
road hemmed in by sheer rock faces 
on one side – rock faces that are 
protected from even the smallest 
intervention by the presence of 
nesting rare birds –  and the ocean on 
the other?

Well, you build the bypass out 
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in the ocean, out of rockfall range. 
Obviously. And that is the grand projet 
–  the New Coastal Road – curving 
gently round the coastline over a 
length of 12.5km between the towns 
of Saint Denis and La Possession. 
The link consists of the 5.4km long 
Littoral viaduct – France’s longest 
viaduct either inland or at sea – the 
much shorter 240m Grande Chaloupe 
viaduct and a series of causeways 
6.7km in length.

It is almost all government-funded, 
with 49% coming from the French 
government and 42% from Réunion’s 
regional administration. The rest is 
coming from the European Union 
Regional Development Fund.

Others are doing the causeway, 
and perhaps the less said about that 
the better as it is running a year or 
more late because of delays in getting 
planning permission for a massive 
quarry needed to mine the rock to 
form it. And Eiffage has already built 
the short Grande Chaloupe viaduct. 
But the most challenging engineering 
is on the Viaduc Littoral, a E715M 
(£609M) project that is uniting French 
contracting powerhouses Vinci and 
Bouygues with Vinci subsidiary 
Dodin Campenon Bernard and civils 
contractor Demathieu Bard.

It is impressive, and the genius lies 
in how the contractor has listened 
to the client from day one. The key 
decision it made was to opt for an 
almost entirely precast concrete 
solution.

JV project managing director 
Francis Guinchard explains: “The 
tender documents specified that, 
for corrosion control reasons, 
the viaduct was to be all concrete 
– a prestressed, post-tensioned 
balanced cantilever sitting on piled 
foundations. But in the original bid 
we were allowed to propose some 
alternatives – just no steel.”

That alternative was to precast as 
much as possible.

This part of the project technically 
comprises seven independent 
viaducts, each 770m long.  Together 
they sit on 50 bridge supports – two 
abutments and 48 piers.

At deck level, the contractor has 

“By precasting in 
land facilities, 

it makes work more 
accessible to local 
manpower  
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S hark gun? Check. Typhoon 
shelter? Check. Scuba 
gear? Check.

Ravings of a madman? 
No, just the checklist for 
anyone heading out to 

work on France’s latest grand projet.
Grand it most definitely is. The 

projet in question is to create France’s 
longest viaduct – indeed one of the 
world’s longest segmentally-launched 
viaducts – using one of the world’s 
longest launching gantries and what 
is unquestionably the world’s largest 
offshore overhead travel crane.

But this is France. So where do the 
sharks and typhoons come in? Well, 
this viaduct is in – or, to be more 
precise, around, the northern tip of 
Réunion Island, a French department 
in the Indian Ocean a (long) stone’s 
throw from Mauritius.

Réunion is an intriguing place. 
Home to one of the world’s most 
active volcanoes, it is very French 
– there are a lot of strikes and an 
awful lot of politics – yet set amid 
the Indian Ocean; it is a beauty and a 
beast.

Its seas, in southern-hemisphere 
mid-summer, are calm and inviting, 
but no-one dare go in, as they are 
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swarming with sharks. The breeze 
is gentle and cooling, yet can, at 
a moment’s notice, turn into a  
vicious, destructive typhoon. And its 
geography is steep and undulating, 
but can, again at moment’s notice, 
wreak havoc on motorists using its 
main road with massive rock-falls 
from the unstable volcanic cliffs. It is 
this road, lapping perilously around 
the island’s northern coast and 
linking its main town with its main 
port, that the grand projet is there to 
replace.

And it is quite a team doing 
the replacing: a four-strong joint 
venture (JV), the two main partners 
are French contractors Bouygues 
and Vinci – both with grand projet 
experience aplenty. But nothing quite 
like this.

The project is hard to describe. 
A bypass of a coast road routinely 
struck by massive rockfalls is the gist.

But how do you bypass a coast 
road hemmed in by sheer rock faces 
on one side – rock faces that are 
protected from even the smallest 
intervention by the presence of 
nesting rare birds –  and the ocean on 
the other?

Well, you build the bypass out 
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in the ocean, out of rockfall range. 
Obviously. And that is the grand projet 
–  the New Coastal Road – curving 
gently round the coastline over a 
length of 12.5km between the towns 
of Saint Denis and La Possession. 
The link consists of the 5.4km long 
Littoral viaduct – France’s longest 
viaduct either inland or at sea – the 
much shorter 240m Grande Chaloupe 
viaduct and a series of causeways 
6.7km in length.

It is almost all government-funded, 
with 49% coming from the French 
government and 42% from Réunion’s 
regional administration. The rest is 
coming from the European Union 
Regional Development Fund.

Others are doing the causeway, 
and perhaps the less said about that 
the better as it is running a year or 
more late because of delays in getting 
planning permission for a massive 
quarry needed to mine the rock to 
form it. And Eiffage has already built 
the short Grande Chaloupe viaduct. 
But the most challenging engineering 
is on the Viaduc Littoral, a E715M 
(£609M) project that is uniting French 
contracting powerhouses Vinci and 
Bouygues with Vinci subsidiary 
Dodin Campenon Bernard and civils 
contractor Demathieu Bard.

It is impressive, and the genius lies 
in how the contractor has listened 
to the client from day one. The key 
decision it made was to opt for an 
almost entirely precast concrete 
solution.

JV project managing director 
Francis Guinchard explains: “The 
tender documents specified that, 
for corrosion control reasons, 
the viaduct was to be all concrete 
– a prestressed, post-tensioned 
balanced cantilever sitting on piled 
foundations. But in the original bid 
we were allowed to propose some 
alternatives – just no steel.”

That alternative was to precast as 
much as possible.

This part of the project technically 
comprises seven independent 
viaducts, each 770m long.  Together 
they sit on 50 bridge supports – two 
abutments and 48 piers.

At deck level, the contractor has 

“By precasting in 
land facilities, 

it makes work more 
accessible to local 
manpower  
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“ We have got 
rid of all the 

piles and introduced 
our own method of 
construction

World View     Réunion

changed little from the original 
design, other than small changes 
being to modify the profile of the 
webs a little and to add a little 
transverse post-tensioning to do 
away with transverse ribs, to simplify 
the prefabrication process. But below 
that, everything has changed.

“The superstructure is very much 
like the tender design,” explains 
Guinchard. “The difference is we have 
got rid of all the piles and introduced 
our own method of construction.”

With the foundations bearing on 
sand or rock,  the client’s engineer 
Egis envisaged a mixed approach, 
using spread foundations for half 
the piers and supporting the others 
on groups of four deep piles, 4m in 
diameter.

But these are all gone, replaced 
with massive 20m to 23m diameter 
precast concrete gravity bases.

Going for precast gravity bases was 
a big win for the client. Concreting 
in a marine environment demands 
specific skills that the local workforce 
lack. This would inevitably have 
meant bringing in labour from abroad 
(or at least mainland France). 

Concreting in onshore precasting 
yards meant local skilled labour 
could be used – a huge plus for those 
in charge of an island where the 
unemployment rate runs at about 
25% overall and around 50% in young 
people.

“By precasting in land facilities it 
makes work much more accessible to 
local manpower. There is experience 
on the island for concreting works, 
but not so marine works,” explains 
Guinchard.

Now, around 700 of the total 
workforce of 800 will be local.

It was a laudable socio-economic 
move, but there were other, more 
pragmatic engineering reasons. One 
was the better overall quality of the 

finished product that precasting 
typically offers. This is particularly 
important here, given the harsh 
marine environment and the client’s 
demand for a 100 year design life.

And then there are ecological 
concerns. 

Guinchard acknowledges that 
the piers are not entirely without 
environmental impact as there is 
a dredged excavation at each pier 
location to remove sand, gravel and 
loose boulders, but, he stresses, 
there are no piles and there is no 
concreting at sea, which carries 
spillage and contamination risks, 
which could damage the local marine 
environment.

“At tender, the client was interested 
to know what kind of measures the 
contractor would take to protect 

the environment,” said Guinchard. 
“That’s the corals on the seabed and 
the sealife itself – whales, dolphins 
and sharks,” he adds. “Although the 
lobbying is not so strong to protect 
the sharks,” he notes wryly.

And, of course, the precast option 
provided substantial savings thanks 
to the elimination of the deep 
foundations.

So all in all, precasting has been 
good move. But the decision was 
one that was going to present a real 
challenge to Bouygues’ and Vinci’s 
lauded “methods engineering” teams 
to come up with a buildable solution.

It was already going to be complex. 
This is one wide viaduct – needing 
to accommodate a dual two lane 
carriageway road, along with the 
potential to add footpaths, cycle 

Below: The existing 
coast road will be 
replaced
Right: The 278m 
long launching 
gantry is one of the 
longest ever built
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Réunion

700
Number of 
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the project

lanes, and even two tram lines. 
It is also a relatively tall one, as the 

deck must be clear of the typhoon-
prone sea by 20m to 30m.

So all in all that means quite a lot 
of concrete – 300,000m3 in total– to 
precast and manoeuvre into position.

The solution was to invest in some 
serious kit. We are talking about one 
of the largest launching gantries 
ever bought and assembled to install 
the prestressed deck segments. We 
are also talking about one of the 
largest jack up barges ever built to 
accommodate the world’s largest 
offshore overhead travel cranes.

“Everything here is huge,” observes  
JV terrestrial work managing director 
Jean-Luc Bouchet, who is in charge of 
operations on the viaduct.

Beasts seems to be the general 

word used to describe them. The 
size of the barge in particular is 
unprecedented. But there is a logic 
to it.

“Because the sea can be quite 
rough, to be operational 85% of the 
time, the marine works would have to 
be of a certain size anyway so it made 
sense to maximise capacity and make 
the elements big,” says Guinchard.

“But then you have to be able to 
manoeuvre them [the elements] 
on land, so you reach some sort 
of compromise,” he explains. That 
compromise is to split every pier 
into two elements – am 10m tall base 
section with the 2.4m thick, 20m 
to 23m diameter precast concrete 
gravity base, plus a 10.8m tall pier 
section 

Because they have to withstand 

swells and ship impacts – the biggest 
design load is a 3,000t ship impact 
applied 4.2m above sea level – the 
piers are hefty: the pier shafts are 
hollow and elliptic in plan, 10m long 
by 7.4m wide and 1.1m thick.

The base sections weigh in at 3,700t 
to 4,660t and the upper sections a not 
immodest 2,000t. And so the barge to 
transport and install these sections 
was clearly going to be a hefty beast 
– and it is.

The eight-legged barge is called 
Zourite – the local Créole word for 
a small octopus, which is a local 
delicacy. And at 107m long, 49m wide 
and with a maximum payload of 
4,790t is one of the largest ever built 
by Polish shipbuilder Crist. The crane 
that then does the manoeuvring was 
built by Enerpac and is claimed to 
be the world’s largest. All in all it 
cost the JV £84M – more than 10% 
of the contract value. “It is quite an 
investment – a gamble almost,” says 
Guinchard.

But it looks like the gamble will 
pay off – as it is certainly being put 
to good use, doing more than just 
landing the piers. “If the jack up is 
doing the piers we thought: ’let’s get 
it to do the deck segment that sits on 
the piers too’,” he says. 

Marine works lead civil engineer 
Xavier Loye adds: “It is a very good 
thing for the site to have the first 
segments preassembled.”

“And then we thought: ‘if it is going 
to do that, why doesn’t it also do 
the first two segments either side 
as well?’ We call it the ‘mega’ pier 
segment,” he says. “Having those 
segments erected by barge means 
that the launch gantry is only doing 
the identical segments.” At 2,500t,  
this megapier segment is also a 
massive piece, and is tricky to 
manoeuvre too with its near 30m 
width taking up almost the full 

“ Once we made 
the choice  

to go precast, the 
question was how big 
can we go?
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changed little from the original 
design, other than small changes 
being to modify the profile of the 
webs a little and to add a little 
transverse post-tensioning to do 
away with transverse ribs, to simplify 
the prefabrication process. But below 
that, everything has changed.

“The superstructure is very much 
like the tender design,” explains 
Guinchard. “The difference is we have 
got rid of all the piles and introduced 
our own method of construction.”

With the foundations bearing on 
sand or rock,  the client’s engineer 
Egis envisaged a mixed approach, 
using spread foundations for half 
the piers and supporting the others 
on groups of four deep piles, 4m in 
diameter.

But these are all gone, replaced 
with massive 20m to 23m diameter 
precast concrete gravity bases.

Going for precast gravity bases was 
a big win for the client. Concreting 
in a marine environment demands 
specific skills that the local workforce 
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Below: The existing 
coast road will be 
replaced
Right: The 278m 
long launching 
gantry is one of the 
longest ever built
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lanes, and even two tram lines. 
It is also a relatively tall one, as the 

deck must be clear of the typhoon-
prone sea by 20m to 30m.

So all in all that means quite a lot 
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Xavier Loye adds: “It is a very good 
thing for the site to have the first 
segments preassembled.”
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this megapier segment is also a 
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“ Once we made 
the choice  

to go precast, the 
question was how big 
can we go?
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working width of the platform.
Then there is the launch gantry, 

supplied by Italian steel fabricator 
Cimolai. It is no small thing itself, 
measuring 278m long and weighing 
2,400t. The gantry consists of a 
launching beam supported by two 
lattice towers and a front leg. During 
a typical sequence of cantilever 
construction, one of the lattice 
towers rests on the cantilever 
under construction, the second its 
previously built neighbour and the 
front leg rests on the next pier.

Deck segments are hefty – 4.1m 
long, 29.9m wide and varying in 
depth from 7.3m at the piers to 
3.8m at mid span. They are also 
heavy – the deck slab itself has a 
variable thickness from 300mm at the 
overhang extremity to 600mm at the 
meeting of the web, before finishing 
at 370mm in the middle of the central 
slab. Web thickness is 650mm.

But this sizeable rig’s main asset is 
its ability to lower two of these hefty 
segments into position on either 
side of each pier simultaneously – 
ensuring the viaduct remains totally 
balanced at all times.

And as an added bonus, the depth 
of the launching beam means that 
the segments travel entirely within 
its lattice framework, meaning that 
there is room for a secondary hoist 
to transport materials along the 
underside of the beam. The two can 
pass each other, allowing overlapping 
of tasks and much more efficient 
operations.

“And that is important as the target 
is one complete cantilever – 120m 
comprising 28 segments – in one 
week of 15 shifts,” says Guinchard.

Amazingly, the launch gantry came 
flat-packed with no members more 
than 12m long so it would fit into 
shipping containers. As a result the 

“ The programme 
is to do two 

piers per month and  
we are getting much 
faster than we were at 
the beginning

World View     Réunion

O P E R A T I N G  ‘ Z O U R I T E ’ ,  T H E  J A C K  U P  B A R G E

“Zourite” has several jobs to perform at each 
location. Clearly the main role is to drop the piers 
into place, in their three sections – the gravity 
base, the pier head and the mega pier segment.

This is done using the barge’s 4,790t capacity 
crane, which first slides the sections along the 
deck on skids and then lifts them into position at 
the front of the barge. Once there the sections 
are lowered into position using a fully computer-
controlled process. which uses algorithms to 
predict the movement in the wind, waves and 
currents and adjust the lowering accordingly.

“Everything we do is predicted by the computer,” 
says Loye. “So it is really an automated process.”

Clearly this positioning is most critical with 
the base section, and it is not as straightforward 
as it sounds. Unlike  offshore wind turbines, the 
verticality required means there has to be more 
assurance that the base will lie flat. Attention must 
be paid to the horizontal positioning too, as the 
bridge deck must land in the right place.

“There was a big debate about this,” says 
Guinchard. “When you do the footings for gravity 
bases on offshore wind farms you can do it to the 
tolerance required using just a gravel bed. But 
turbines have devices to correct any off-vertical 
installation – and of course the placing need not be 
so precise.

So rather than drop the base directly onto a 
prepared seabed, the jack-up lowers the base to 
within 400mm  – with a 200mm tolerance – using 
special attachments that clamp on to the base at 

four locations around its perimeter.
At this point two significant things happen.
First, the exact horizontal location of the 

base can be checked and corrected using jacks 
contained within the clamp attachments. 

“A lot of brain juice has been spent on this, and 
80mm tolerance is specified at the top of pile 
cap. But right now we are doing it to within 1mm,” 
laughs Loye. “It’s working well.”

 Concrete, batched on the barge, is then pumped 
down through ducts cast into the base and into 
six to eight heavy-duty plastic bags attached to 
the underside of the base. These inflate with the 
concrete, filling voids and levelling out undulations.

“So far so good,” says Guinchard.
The next step is to drop into place the pier head. 

There is then a pause, usually only until the next 
day, while the jack-up returns to port overnight 
to collect the 2,500t mega pier segment. This is 
challenging as there is barely 1m of leeway either 
side of the barge to manipulate the segment 
into place. But once this too is lowered onto the 
bearings, engineers on the barge move on to the 
next stage of operations – a stage that all agree 
needs a little re-engineering.

That is because it is a fiddly job glueing the two 
pier sections together with a 1.5m high cast insitu 
concrete stitch. It takes at least a day, and that is 
a day when the barge is idle. The project team is 
currently considering an alternative way to get this 
work done, allowing the barge to crack on with its 
real purpose and buy some breathing space from 
the deck gantry team.
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long, 29.9m wide and varying in 
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3.8m at mid span. They are also 
heavy – the deck slab itself has a 
variable thickness from 300mm at the 
overhang extremity to 600mm at the 
meeting of the web, before finishing 
at 370mm in the middle of the central 
slab. Web thickness is 650mm.

But this sizeable rig’s main asset is 
its ability to lower two of these hefty 
segments into position on either 
side of each pier simultaneously – 
ensuring the viaduct remains totally 
balanced at all times.

And as an added bonus, the depth 
of the launching beam means that 
the segments travel entirely within 
its lattice framework, meaning that 
there is room for a secondary hoist 
to transport materials along the 
underside of the beam. The two can 
pass each other, allowing overlapping 
of tasks and much more efficient 
operations.

“And that is important as the target 
is one complete cantilever – 120m 
comprising 28 segments – in one 
week of 15 shifts,” says Guinchard.

Amazingly, the launch gantry came 
flat-packed with no members more 
than 12m long so it would fit into 
shipping containers. As a result the 
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location. Clearly the main role is to drop the piers 
into place, in their three sections – the gravity 
base, the pier head and the mega pier segment.

This is done using the barge’s 4,790t capacity 
crane, which first slides the sections along the 
deck on skids and then lifts them into position at 
the front of the barge. Once there the sections 
are lowered into position using a fully computer-
controlled process. which uses algorithms to 
predict the movement in the wind, waves and 
currents and adjust the lowering accordingly.

“Everything we do is predicted by the computer,” 
says Loye. “So it is really an automated process.”

Clearly this positioning is most critical with 
the base section, and it is not as straightforward 
as it sounds. Unlike  offshore wind turbines, the 
verticality required means there has to be more 
assurance that the base will lie flat. Attention must 
be paid to the horizontal positioning too, as the 
bridge deck must land in the right place.

“There was a big debate about this,” says 
Guinchard. “When you do the footings for gravity 
bases on offshore wind farms you can do it to the 
tolerance required using just a gravel bed. But 
turbines have devices to correct any off-vertical 
installation – and of course the placing need not be 
so precise.

So rather than drop the base directly onto a 
prepared seabed, the jack-up lowers the base to 
within 400mm  – with a 200mm tolerance – using 
special attachments that clamp on to the base at 

four locations around its perimeter.
At this point two significant things happen.
First, the exact horizontal location of the 

base can be checked and corrected using jacks 
contained within the clamp attachments. 

“A lot of brain juice has been spent on this, and 
80mm tolerance is specified at the top of pile 
cap. But right now we are doing it to within 1mm,” 
laughs Loye. “It’s working well.”

 Concrete, batched on the barge, is then pumped 
down through ducts cast into the base and into 
six to eight heavy-duty plastic bags attached to 
the underside of the base. These inflate with the 
concrete, filling voids and levelling out undulations.

“So far so good,” says Guinchard.
The next step is to drop into place the pier head. 

There is then a pause, usually only until the next 
day, while the jack-up returns to port overnight 
to collect the 2,500t mega pier segment. This is 
challenging as there is barely 1m of leeway either 
side of the barge to manipulate the segment 
into place. But once this too is lowered onto the 
bearings, engineers on the barge move on to the 
next stage of operations – a stage that all agree 
needs a little re-engineering.

That is because it is a fiddly job glueing the two 
pier sections together with a 1.5m high cast insitu 
concrete stitch. It takes at least a day, and that is 
a day when the barge is idle. The project team is 
currently considering an alternative way to get this 
work done, allowing the barge to crack on with its 
real purpose and buy some breathing space from 
the deck gantry team.
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whole thing took the whole of last 
year to assemble in the quayside site 
compound. 

“It is a big Lego kit,” observes JV 
beam launcher lead civil engineer 
Thomas Silvestre. “It is very clever 
but looks very simple.”

The barge and the gantry are now 
on site, and those responsible for 
running them are quickly getting up 
to speed.

It is early days, with three piers 
landed and one complete span nearly 
complete, but the mood is very 
positive.

Supplying these pier elements 
are two precasting yards. The yard 
supplying the pier elements has direct 
access to the sea for loading onto the 
barge and one for the deck segments. 
The deck segment yard is further 
inland and also houses the concrete 
batching plant and, even at 8ha, is, in 
Guinchard’s words: “as full as an egg”. 
Deck segments are transported to the 
quayside by road.

Work at these too is also in full 
swing.

Indeed, the slowest-paced activity 
at the moment is pier installation 
from the barge. It puts the team in 
charge firmly on the critical path, 
but it is aware that this is a sensitive 
operation and that it must hone its 
technique.

“The first pier was all about 
validating all the technical details,” 
says Loye. “And we used divers a lot 
for checks.”

The real caution then comes when 
moving the barge from one location to 
another.

“When we are jacked, and with 
eight legs, we are not moving at all,” 
explains barge captain on board 
Laurent Auvinet. “Once afloat it is 
different and we cannot risk hitting 
the piers. With the first one we were 
very sensitive, we waited for the best 
moment.”

There is understandable caution 
from both, but it is nevertheless 

frustrating to those looking on from 
the bridge, a stone’s throw away.

“The programme says we have 
371 days left,” notes Bouchet. “But 
if the barge doesn’t speed up we’ll 
still be here in four years,” he wryly 
observes.

The 54 month construction 
contract began in January 2014, and 
completion is scheduled for July 2018.

Now, reassured about the stability 
of the barge, how the system is 
working and, more importantly, how 
accurate the dynamic positioning 
system is when manoeuvring, the 
barge team says the pace is now 
quickening.

“Now we see it is stable, we are 
speeding up. The programme is to 
do two piers per month and we are 
getting much faster than we were at 
the beginning,” says Auvinet. 

“The first pier was about validating. 
For the second one we made some 
changes and simplified things, and on 
the third one we can already see we 
are getting faster,” agrees Loye.

And as to the friendly pressure 
from those on the deck gantry team 
he has a riposte. “We did deliver it to 

“ It is a big Lego 
kit. It is very 

clever but looks very 
simple

World View     Réunion

its launch location, which is why we 
have lost some time,” he says.

He is half joking, but that was 
actually a hugely significant 
moment. The gantry was planned 
to be launched from shore via the 
newly-built causeway – but with a 
section of the project running late, 
an alternative means of delivering it 
to the launch location was found in 
the shape of Zourite. It prevented a 
massive delay.

The good news for the programme 
is that the team has not yet lost 
time due to typhoons – although 
they are heading into peak typhoon 
season. Special procedures are in 
place should a typhoon be forecast. 
The jack up barge heads to port and 
all other vessels head to typhoon 
shelters. If there is no time for that, 
the barge is designed to cope.

“If we can’t to port, we jack up as 
high as possible to get above the 
swell,” says Auvinet. That is crucial. 
“Because if we are hit by the waves, it 
is possible the barge could capsize.” 

They are ready though. “We have 
not had one yet, but we have done 
the test.” N

Local labour is 
employed in 
the two huge 
precasting yards
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D u b a i
W o r l d’s  l a r g e s t 
s o l a r  p l a n t 
p l a n n e d  f o r  d u b a i

Dubai is planning the world’s largest 
solar photovoltaic plant with a 
capacity of more than 1000MW. The 
Mohammed bin Rashid Al Maktoum 
Solar Park (Phase III) will have 
around 3M solar panels and cover 
roughly 17.8km2. It will also reduce 
annual CO2 emissions by 1.4Mt. 
The project is for Dubai Electricity 
and Water Authority and renewable 
energy firm Masdar. It is being carried 
out in three stages and completion 
is expected to coincide with the 
2020 Dubai Expo. “This important 
milestone is a clear demonstration 
of the strong momentum behind the 
expansion of Mohammed bin Rashid 
Al Maktoum Solar Park,” said Masdar 
chief executive Mohamed Jameel Al 
Ramahi.

Two underground shopping streets totalling 1.5km in 
length are to be built in Kai Tak, Hong Kong, according to 
the Hong Kong government. Development secretary Paul 
Chan said part of the retail floor area of the development 
sites will be connected with the underground streets 
incorporating barrier-free pedestrian walkways and 
corridors. The two streets will link with the areas of 
Kowloon City and San Po Kong, and connect to the To 
Kwa Wan and Kai Tak MTR metro stations.

F r a n c e 
C o l a s  o p e n s 
W o r l d’s  f i r s t 
s o l a r  r o a d

The world’s first stretch of road 
capable of generating solar 
electricity has opened in France. A 
total of 2,880 photovoltaic tiles have 
been installed on 1km of road at Le 
Gué à Pont, west of Paris. The work 
was undertaken by Colas-owned 
Wattway. The road was officially 
opened by French minister for 
the environment, energy and sea 
Ségolène Royal whose ministry 
funded the project. Electricity 
produced by the road will be put 
into the French power grid. Its 
annual electricity output is expected 
to be 280MWh. On average, the 
estimated electrical output will 
reach 767kWh per day, with output 
peaking at up to 1,500kWh per day 
in summer.

F r a n c e
£262M  e i f f e l 
t o W e r 
u p g r a d e

Paris mayor Anne Hidalgo 
is seeking approval 
for a £262M upgrade 
programme for the Eiffel 
Tower. Proposals include 
new reception spaces and 
refurbishment of one of 
the lower levels, as well as 
better queue management 
and elevator upgrades.
Investments for the 
15-year programme will 
amount to £17.5M per 
year, compared to £12M of 
annual investment today. 
Hidalgo was expected 
to request funding at a 
Council of Paris meeting 
in January. Hidalgo wants 
to strengthen tourist 
attractions to support 
Paris’ bid to host the 2024 
Olympics.
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Back in 2014 New Civil 
Engineer asked: “Why 
are civil engineers 
too boring for TV?” 
(New Civil Engineer, 30 
January 2014).

Has anything changed since then? 
Is it still the right question to ask?

Three years ago engineers were 
concerned about their industry’s 
exposure or lack thereof, on 
television. It was after the 2014 winter 
storms cause flooding, and their 
emergency response was allotted a 
few panicked minutes here and there, 
scattered across news programs.

It proved true the old adage – the 
only time engineers get anywhere 
near a live telecast is when something 
has collapsed or gone wrong.

Switch channels and you can find 
architect Kevin McCloud extolling 
“Grand Designs” or scientist Brian 
Cox gloriously “Exploring the 
wonders of the solar system”.

The 2014 floods have now passed. 
But the central issue – where is 
mainstream engineering coverage? – 
remains.

Profile is increasingly important. 
There is an expected shortage of new 
engineers entering the industry and 
there is a low percentage of females 
and minorities in the civil engineering 
workforce. At least some of these 
failures is due to engineering’s image 
among the public.

Television can certainly help. 
According to the Broadcasters 
Audience Research Board about £7bn 
is spent annually by broadcasters, 
marketers and agencies in the UK on 
making and sending out content. How 
much of this is being spent on civil 
engineering? What was the last show 
that had you in rapturous excitement 
about building infrastructure?

One space for engineering on TV 
has been the Discovery Channel. 
But in recent years it has moved 
from Extreme Engineering and 
Mythbusters, to Deadliest Catch and 
Shark Week. In the UK, the Discovery 
Channel now collects between 0.02% 
and 0.23% of total viewing time, or 
an average of up to 492,000 viewers 
per day. In comparison, BBC1 (23.13% 
of total viewing time) and ITV (12%) 
attract up to 32 times more viewers, 
with between 16M and 27M daily.

Meanwhile, University of Illinois 

KeY FACt

492,000
Average 

daily viewer 
numbers for 

the Discovery 
Channel

27M
Maximum 

daily number 
of BBC1 
viewers

professor Bill Hammack’s humbly-
named “engineerguy” You Tube 
channel has quietly amassed 
millions of viewers. More than 
530,000 subscribers are hotly 
awaiting the arrival of his next 
episode. Each video explains in 
a few minutes the engineering 
marvels behind everyday consumer 
products. Hammack’s background is 
in chemical engineering, including 
working as a science advisor of the 
US Department of State. But he has 
been presenting engineering for 
decades, including about 300 public 
radio commentaries.

His book, Why engineers need to 
grow a long tail: using new media to 
inform the public and create the next 
generation of innovative engineers 
is based on the idea that the media 
is moving from bulk audiences and 
mainstream interests, towards a 
large amount of niches.

“The essential characteristic of 
old media lies in this model: filter, 
then publish,” says Hammack. “The 
new media inverts this completely: 
one publishes and then filters.

“Failure in the ‘publish, then filter’ 
world is high, but the cost of failure 
is low. What has changed in the 
last 10 years – due to digital tools 
for video and sites for sharing with 
the world – is this dropping cost of 
failure.”

Not only is the nature of failure 
changing, but success is now 
also measured differently, says 
Hammack. “With new media, we 
no longer measure engagement 
simply by audience numbers, 
but by creating ‘deep use’ among 
those we want to reach.” Deep use 
could include rating, commenting, 
distributing, sharing and re-mixing 
– all of which builds the content’s 
own organic network.

Making engineering entertaining, 
while providing technical details 
without sacrificing its integrity, 
can be a tightrope walk. He says 
we must foster in the public the 
“proper notion of engineering”.

“The project must reflect the 
complexity of engineering, rather 
than the reductive approach 
commonly used in our engineering 
schools. By complexity I mean that 
an engineering solution reflects 
an interdisciplinary approach that 

uses both technical depth and non-
technical breadth.”

When appearing in his videos, 
Hammack drops the “professor” tag 
and does not use technical props or 
esoteric language. “When you use 
‘expert mode’, you say that science 
and engineering are something you 
cannot understand; you need my 
help. The gatekeeper role tends to 
turn off listeners. When on air I’m 
always called ‘Bill’; in fact, ‘professor’ 
is never mentioned at all.”

Other top tips for getting laypeople 
interested in engineering include: aim 
for awareness, rather than hardcore 
literacy; the message should be 
delivered as a story; and learn the 
strengths of mass media as well as 
new media. Hammack says these new 
pillars of how to do outreach must be 
“in the DNA of every new engineer”. 

“In the day and age where the 
line between personal and public 
communication has blurred, and 
where citizen journalism might well 
dominate, we need to have every 
engineering graduate versed in new 
media, and in love with the idea of 
reaching the public.”

One new engineer who understands 
this, particularly in regard to working 
with children, is New Civil Engineer 
Graduate Award finalist Gillian Steele. 
The graduate geotechnical engineer 
was commended particularly for her 
workshops bringing geotechnics to 
young students. She has been using 
an innovative “Geo-box” to teach 
basic geotechnics in schools for 
about 18 months around south Wales 
where Steele is based.

“It’s an adaptable workshop for any 
age, something you can change along 

M o r e  f e a t u r e s  a t 
n e w C i v i l e n g i n e e R . C O M

“We need to 
have every 

engineering graduate 
versed in new media, 
and in love with  
the idea of reaching 
the public
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“ engineers are 
open about 

talking about their 
actual working lives. 
Whereas scientists 
always get hung up on 
facts

Future Engineer     Engaging the Public

the lines of what they know or what 
interests them. It involves material 
readily available, like soil from the 
garden, gravel. The children build 
the model, then you can discuss how 
buildings and foundations interact.” 

 The workshop is adaptable for 
different ages, and eventually Steele 
wants to build new modules for other 
topics, such as bridges or water. 
She says it is important to recognise 
the different needs and interests of 
different aged children. 

 “With younger primary school 
children, you’re just trying to get 
them interested in… civil engineering 
– what the different roles are, and let 
them know it’s not just hardhats and 
guys on site. When they’re slightly 
older you can go into the maths and 
physics behind engineering. Then in 
college they’re really interested in 
what you do in your day to day life, 
and if they were to take on the role, to 
know what exactly would be expected 
of them, what they would be doing.” 

 “Kids are using media at younger 
and younger ages, and it’s important to 
pitch it right, to that age,” Steele says. 

 She quotes best practice examples 
of using new media as short videos 
and interactives – the song/video 
written and performed by 23 year old 
civil engineer Joanna Anderson for 
last year’s “Tomorrow’s Engineers 
Week” which went viral late last year. 
Virtual-reality models of the London 
Underground tunnels at the ICE’s One  
Great George Street headquarters 
in London were also commended. 
For online engagement, Steele says 
“rather than going into a formal 
description or link, make it more 
engaging to start,” says Steele. 

 It is interesting to refl ect how much 
has changed in civil engineering’s 

outreach efforts, None of the 
activities above were available when 
Steele was at school. 

 “I grew up in a rural part of 
Scotland and there wasn’t much in a 
way of career advice, or in practical 
applications I could do,”  she says

“There was an engineering module 
at secondary school, but even then, 
we didn’t have people from industry 
come in to speak to us,  which I think 
would have been really valuable.” 

   “I’m now involved with the ICE’s 
graduate and student groups, and 
we’re constantly trying to get people 
on to construction sites. Obviously 
there are health and safety issues 
when you have got young kids, but to 
see a local construction site, where it 
really relates to them, is vital.” 

 Something not quite as educational 
as a workshop, or accessible as 
YouTube, but which is undeniably 
effective, is stand-up comedy. 

 The Engineering Showoff, 
sponsored by the Royal Academy 
of Engineering, provides training for 
engineers wishing to perform a short 
stand-up comedy routine. Comedian 
and former scientist Steve Cross 
facilitates the program which has a 
run of fi ve dates across London and 
Manchester. For £6 (ticket proceeds 
going to Engineers Without Borders) 
you can watch a handful of engineers 
attempting to be funny. 

 “I train them to go: ‘This is what my 

life is really like. Here are the things I 
fi nd challenging, things I fi nd joy in’,” 
says Cross. 

 Having already hosted scores of 
Science Showoffs, training hundreds 
of scientists in the art of making 
people laugh, Cross says engineers 
have great stories to tell. 

 “Engineers are open about talking 
about their actual working lives. 
Whereas scientists always get hung 
up on facts, they need to get the 
science across. I don’t think engineers 
get that hammered into them.” 

At   the London show in a packed 
King’s Cross pub basemen, there 
were room-wide belly laughs, along 
with occasional awkwardness. Many 
in the crowd are there because 
of the reputation of the event, or 
recommendations from friends. And 
it is clear many are co-workers or 
performers’ family. 

 As MC, Cross fi res up the audience, 
making digs at scientists and architects 
that go down particularly well. 

 Participants get about 10 minutes 
on stage. Most are not regular 
performers and clearly fi nd it 
exhilarating. Civil engineer Philippa 
Jefferis described the experience of 
the London show as “a revelation”. 

 “That’s when it happened, 
something I’ve always wanted to 
get from a science, technology and 
maths (STEM) event – an audible 
gasp of enlightenment,” says 
Jefferis. “It rather threw me, as it 
was not a reaction I was expecting, 
but someone in the audience had 
just learnt why it’s called civil 
engineering, and was really excited to 
have done so.” 

 It seems what often holds back a 
comedy routine – and engineering 
communication more generally 
– is, according to Cross, in-jokes 
among peers, using terminology 
only workmates would understand. 
“But once you say: ‘This is stand-up 
comedy’ it gives you a licence to be a 
bit more playful… it’s not labelled as 
academic discourse. Scientists and 
engineers are constantly attacking 
popular presentations of their own 
professions for being not suffi ciently 
accurate or suffi ciently professional. 
If you want to allow people in, you 
have to soften the message, let things 
be not-perfect, have jokes that are 
relevant to people outside.”   N

Professor Bill 
Hammond on his 
Youtube channel
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“ engineers are 
open about 

talking about their 
actual working lives. 
Whereas scientists 
always get hung up on 
facts

Future Engineer     Engaging the Public

the lines of what they know or what 
interests them. It involves material 
readily available, like soil from the 
garden, gravel. The children build 
the model, then you can discuss how 
buildings and foundations interact.” 

 The workshop is adaptable for 
different ages, and eventually Steele 
wants to build new modules for other 
topics, such as bridges or water. 
She says it is important to recognise 
the different needs and interests of 
different aged children. 

 “With younger primary school 
children, you’re just trying to get 
them interested in… civil engineering 
– what the different roles are, and let 
them know it’s not just hardhats and 
guys on site. When they’re slightly 
older you can go into the maths and 
physics behind engineering. Then in 
college they’re really interested in 
what you do in your day to day life, 
and if they were to take on the role, to 
know what exactly would be expected 
of them, what they would be doing.” 

 “Kids are using media at younger 
and younger ages, and it’s important to 
pitch it right, to that age,” Steele says. 

 She quotes best practice examples 
of using new media as short videos 
and interactives – the song/video 
written and performed by 23 year old 
civil engineer Joanna Anderson for 
last year’s “Tomorrow’s Engineers 
Week” which went viral late last year. 
Virtual-reality models of the London 
Underground tunnels at the ICE’s One  
Great George Street headquarters 
in London were also commended. 
For online engagement, Steele says 
“rather than going into a formal 
description or link, make it more 
engaging to start,” says Steele. 

 It is interesting to refl ect how much 
has changed in civil engineering’s 

outreach efforts, None of the 
activities above were available when 
Steele was at school. 

 “I grew up in a rural part of 
Scotland and there wasn’t much in a 
way of career advice, or in practical 
applications I could do,”  she says

“There was an engineering module 
at secondary school, but even then, 
we didn’t have people from industry 
come in to speak to us,  which I think 
would have been really valuable.” 

   “I’m now involved with the ICE’s 
graduate and student groups, and 
we’re constantly trying to get people 
on to construction sites. Obviously 
there are health and safety issues 
when you have got young kids, but to 
see a local construction site, where it 
really relates to them, is vital.” 

 Something not quite as educational 
as a workshop, or accessible as 
YouTube, but which is undeniably 
effective, is stand-up comedy. 

 The Engineering Showoff, 
sponsored by the Royal Academy 
of Engineering, provides training for 
engineers wishing to perform a short 
stand-up comedy routine. Comedian 
and former scientist Steve Cross 
facilitates the program which has a 
run of fi ve dates across London and 
Manchester. For £6 (ticket proceeds 
going to Engineers Without Borders) 
you can watch a handful of engineers 
attempting to be funny. 

 “I train them to go: ‘This is what my 

life is really like. Here are the things I 
fi nd challenging, things I fi nd joy in’,” 
says Cross. 

 Having already hosted scores of 
Science Showoffs, training hundreds 
of scientists in the art of making 
people laugh, Cross says engineers 
have great stories to tell. 

 “Engineers are open about talking 
about their actual working lives. 
Whereas scientists always get hung 
up on facts, they need to get the 
science across. I don’t think engineers 
get that hammered into them.” 

At   the London show in a packed 
King’s Cross pub basemen, there 
were room-wide belly laughs, along 
with occasional awkwardness. Many 
in the crowd are there because 
of the reputation of the event, or 
recommendations from friends. And 
it is clear many are co-workers or 
performers’ family. 

 As MC, Cross fi res up the audience, 
making digs at scientists and architects 
that go down particularly well. 

 Participants get about 10 minutes 
on stage. Most are not regular 
performers and clearly fi nd it 
exhilarating. Civil engineer Philippa 
Jefferis described the experience of 
the London show as “a revelation”. 

 “That’s when it happened, 
something I’ve always wanted to 
get from a science, technology and 
maths (STEM) event – an audible 
gasp of enlightenment,” says 
Jefferis. “It rather threw me, as it 
was not a reaction I was expecting, 
but someone in the audience had 
just learnt why it’s called civil 
engineering, and was really excited to 
have done so.” 

 It seems what often holds back a 
comedy routine – and engineering 
communication more generally 
– is, according to Cross, in-jokes 
among peers, using terminology 
only workmates would understand. 
“But once you say: ‘This is stand-up 
comedy’ it gives you a licence to be a 
bit more playful… it’s not labelled as 
academic discourse. Scientists and 
engineers are constantly attacking 
popular presentations of their own 
professions for being not suffi ciently 
accurate or suffi ciently professional. 
If you want to allow people in, you 
have to soften the message, let things 
be not-perfect, have jokes that are 
relevant to people outside.”   N

Professor Bill 
Hammond on his 
Youtube channel
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AquaSpira
Pipework
Pipe manufacturer AquaSpira
is helping Scottish Water keep
programme length and disruption
down on two major projects in
Glasgow.

The Lancashire-based firm is
supplying in excess of 500m of
composite steel reinforced (CSR)
pipe to contractors working on the
Shieldhall Strategic Tunnel project
and the separate Clarence Gardens
SR15 scheme.

In both cases AquaSpira says the 
pipework will require fewer deliveries 
to site, and will be easier to handle 
than concrete pipe. It says using 
the CSR pipes will also result in the 
removal of less spoil.

Shieldhall Strategic Tunnel will be 
5km long and run from the existing 
sewer network at Queen’s Park to 
Craigton Industrial Estate. Expected 
to cost £100M, it is designed to 
reduce sewage flooding during storm 
events.

A Costain-Vinci joint venture is 
the main contractor, while consulting  
engineers Aecom specified the 
AquaSpira pipe, which will be installed 
by civils firm George Leslie. 

The CSR pipe will primarily be used 
to create and link new storage pipes to 
the main machine-bored tunnel. 

It is being put in at several locations 
across the overall scheme but is 
currently being delivered in bulk to 
two areas in particular.

“More than 150m of our 1800mm 
diameter pipes have just been 
installed up to 6m deep within, or 
adjacent to the highway at two areas 
– Prospecthill Road and Aitkenhead 
Road,” says AquaSpira director Mark 
Stanway “and several hundred metres 
of 1200mm diameter pipes, 900mm 
diameter pipes and innovative access 
bends are currently being installed in 
Curtis Avenue.”

The Clarence Gardens unidentified 
intermittent discharge and flooding 
improvement scheme is being led 
by Amey Black & Veatch through 
Scottish Water’s SR15 framework.

“Here we are supplying 130m 
of 1800mm diameter and 45m of 

1200mm diameter pipe with factory 
fitted dry weather flow channels” says 
Stanway.

He says the CSR pipework is 
particularly useful for installation 
beneath existing roads. 

“If our pipes were not available for 
these two schemes, the contractors 
would have been forced to use 
conventional concrete pipes,” says 
Stanway.

AquaSpira believes its CSR pipes 
– which are designed to have better 
long-term structural strength than 
plastic equivalents – also have many 
advantages over concrete pipes or box 
culverts. “For these applications, the 
weight of our 2.6m long, 1800mm 
diameter pipe is 319kg,” says Stanway. 
“An equivalent concrete pipe would 
be over 7t.” 

This huge weight difference can 
make an impact from the point of 
delivery. 

“You only get three concrete pipes 
weighing 7t each on an articulated 
trailer, but you get seven of ours 
on,” says Stanway. “Ours are slightly 
longer too, so you can reduce site 
deliveries by 60%.”

Given that the two Glasgow 
projects involve working in tight 
residential areas, reducing delivery 
visits is a major boon.

“You need to minimise articulated 
lorries arriving and manoeuvring in 
congested and constrained streets like 
these,” says Stanway.

There are also benefits at the next 
stage – handling and installation.

“The size and type of the site 
machinery needed to install our pipe 
is far more manageable on residential 
streets than the 50t machines or 
cranes that might be needed to handle 
concrete pipes.”

As well as weighing less, CSR pipes 
are much narrower than standard 
concrete equivalents.

“The outside diameter of our 
1800mm pipe is 1886mm compared 
with 2160mm for a concrete pipe of 
the same usable inside space,” says 
Stanway. “So at Clarence Gardens, 
for example, where existing services 
go across the working trench, our 

pipework is much easier to manoeuvre 
around these.”

An excavation can be up to 500mm 
narrower for an 1800mm diameter 
CSR pipe than for a thicker concrete 
version with an outside diameter of 
almost 2400mm at the end where 
it connects to an adjoining pipe, 
according to Stanway.

“The average reduction in  
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deliveries if CSR 
pipes are used

instead of 
concrete ones
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excavation is 25%, which is a big 
number as it also reduces the amount 
of spoil to be carted away from a 
residential site.”

This cuts costs as well as again 
reducing the number of large trucks 
needed to  visit site. 

“On many residential utility 
projects, minimising disruption to 
residents is a key focus.

Lowering a section 
of CSR pipe at the
Clarence Gardens
site in Glasgow

Looked at another way, a 
contractor can use a 1500mm 
diameter CSR pipe in the same 
physical space as a 1200mm diameter 
concrete pipe.

“This gives a large amount of extra 
storage for the same space in the 
road, a core benefit when dealing with 
storm water,” says Stanway.

AquaSpira says there are other 

benefits to its pipes. 
“We supply pipe in short lengths, 

designed to be fitted within the 
lateral trusses of temporary trench 
support systems used for health and 
safety reasons.”

Stanway adds that another 
important feature is the use of spigot 
and socket push-fit joints for easy 
connection in narrow trenches.

“The primary benefits of our 
pipe over concrete are programme 
reduction from reduced excavation; 
minimised disruption to the 
community through fewer deliveries 
and muck-away lorries; and the ability 
to install using standard site plant.

“All this is done without 
compromising the long-term 
performance of the asset due to the 
structural stability of steel, combined 
with the excellent durability of 
polyethylene. 

Once installed, depending on the 
diameter, the long-term stiffness of 
a CSR pipe is up to 10 times greater 
than a plastic pipe,” says Stanway.

He says that when installed in 
accordance with company standard 
guidelines, AquaSpira pipes should 
have a minimum design life of 120 
years. 

“We have a hybrid that we have 
been producing in the UK for seven 
years with demand increasing more 
rapidly now than ever.”

The steel contains an average of 
50% recycled material, meaning 
the pipe can be used to contribute 
to Breeam ratings and other 
environmental targets on a project.

The composite pipe material is also 
fully recyclable.

AquaSpira supplies its pipes in sizes 
from 750mm to 2250mm internal 
diameter. It has been consistently 
supplying Scottish Water for three 
years and other water companies 
including Anglian Water for over five 
years.

“We have worked with every major 
UK water company and we are also 
experiencing significant growth in 
adoptable storm water attenuation 
on new housing developments,” says 
Stanway.
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of spoil to be carted away from a 
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reducing the number of large trucks 
needed to  visit site. 
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Looked at another way, a 
contractor can use a 1500mm 
diameter CSR pipe in the same 
physical space as a 1200mm diameter 
concrete pipe.

“This gives a large amount of extra 
storage for the same space in the 
road, a core benefit when dealing with 
storm water,” says Stanway.

AquaSpira says there are other 

benefits to its pipes. 
“We supply pipe in short lengths, 

designed to be fitted within the 
lateral trusses of temporary trench 
support systems used for health and 
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and socket push-fit joints for easy 
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reduction from reduced excavation; 
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and muck-away lorries; and the ability 
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have a minimum design life of 120 
years. 

“We have a hybrid that we have 
been producing in the UK for seven 
years with demand increasing more 
rapidly now than ever.”

The steel contains an average of 
50% recycled material, meaning 
the pipe can be used to contribute 
to Breeam ratings and other 
environmental targets on a project.

The composite pipe material is also 
fully recyclable.

AquaSpira supplies its pipes in sizes 
from 750mm to 2250mm internal 
diameter. It has been consistently 
supplying Scottish Water for three 
years and other water companies 
including Anglian Water for over five 
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Institution of Civil Engineers    Record

Scotland’s First Minister, 
Nicola Sturgeon presented the 
inaugural ICE People’s Choice 
trophy to Transport Scotland 
and Amey, at a ceremony at One 
Great George Street in January. 

The award recognised the 
Forth Road Bridge reopening 
in December 2015 as the 
public’s choice for greatest civil 
engineering achievement of the 
year.

The Bridge was one of 12 
nominations from across the 
UK chosen for improving  lives. 
Other entries included station 
improvements in Birmingham 
and Manchester, a 21st Century 

sewer network for London 
and the Wallasea Island flood 
protection and wetland habitat 
which uses waste from London’s 
Crossrail tunnels.

The Forth Road Bridge 
carries 70,000 vehicles each 
day and is a vital connection 
for commuters into Edinburgh 
and between central and North 
and East  Scotland.  Its closure 
in December 2015 led to a 53km 
diversion for motorists.

Civil engineers worked around 
the clock to repair the fractured 
truss-end link which caused 
the closure (New Civil Engineer, 
December 2016). Their expertise 

Scottish First Minister Nicola Sturgeon presents 
emergency repair project with People’s Choice 
Award after the work captured public imagination

A w A r d s 

Forth Road Bridge 
wins ICE award 

and dedication enabled the 
bridge to reopen to traffic ahead 
of schedule and in time for 
Christmas.

Social media kept public 
and politicians informed and 
engineers became heroes as 
images of workers suspended 
over 50m above the water in 
wintry weather went viral online.

Sturgeon, said: “This 

P r o f e s s i o n

fellowship 
applications  
deadline looms

The ICE is encouraging 
members to submit Fellowship 
applications before the next 
submission deadline on 1 
March 2017. ICE Fellowship 
(FICE) is the highest grade of 
membership which recognises 
a significant contribution to the 
profession. ICE Fellowships are 
open to professionally qualified 
ICE members as well as built 
environment professionals. 
ICE’s simple online application 
process is now complemented 
with updated guidance 
clarifying expectations and 
streamlining the applicants’ 

i C e

Major new Thomas  
Telford biography 
wins praise

Man of Iron, Thomas Telford and 
the Building of Britain, a major 
new biography of the ICE’s first 
President was launched at ICE in 
January.  The book’s author and 
former David Cameron speech 
writer Julian Glover carried 
out much of his research in 
the Institution’s archives. The 
biography has won praise from 
reviewers across the broadsheet 
press. It was also BBC Radio 4’s 
book of the week in January and 
its publication has sparked off a 
debate about who is considered 
to be Britain’s greatest ever 
engineer.

i C e

iCe Thought 
Leadership puts  
out new video 

journey. Candidates must 
provide a statement explaining 
how they meet up to four of the 
Fellowship attributes, submit 
a short CV, an organisational 
chart, three years of CPD 
records and a CPD action plan 
for the year ahead. For further 
details please visit the ICE 
website.

ICE Thought Leadership’s 
new video, “Transforming 
infrastructure, transforming 
cities”, captures the highlights 
from the programme in 2016. It 
also urges innovative thinkers to 
continue to get involved in this 
futures-focused work in 2017. 
Last year, its green papers on 
urbanisation and infrastructure 
transformation started a 
conversation about what kinds 
of cities people would be happy 
to live in. Visit ice.org.uk/ice-
thinks to watch the video, and 
access the Thought Leadership 
events programme for 2017.

prestigious award is significant 
in that it was voted for by the 
public and saw off competition 
from the rest of the UK. The 
strength of feeling in terms of 
appreciation, community spirit 
and respect for those who fixed 
the bridge is clear for all to see.

“It is very fitting that the 
unsung heroes responsible for 
producing such an innovative 

selfie time: sturgeon takes a picture of 
herself with the forth road Bridge team
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Boom time in the  
north west
The North West is 
experiencing a boom 
time for infrastructure 
development and 
investment with many 
projects being built or 
completed in recent 
months. 

The public’s 
attention is sometimes 
diverted by the debate 

around high speed rail, although this is far 
from being “shovel ready” and many important 
projects are changing the landscape from Crewe 
to Cumbria.

Many have not heard of the Mersey Gateway 
bridge across the river Mersey, but this £600M 
project is the largest in England, outside 
of London and is providing a new six-lane 
suspension toll bridge across the river at Halton. 
This replaces the iconic Runcorn Bridge, which 
was designed to take 9,000 cars a day, and now 
handles peak flows of 90,000 cars per day. 

This much needed relief scheme has changed 
the road profiles in the immediate vicinity. 
Its project team has also teamed up with an 
educational establishment, the Catalyst Centre, 
to encourage children to get interested in bridge 
building.

The Alder Hey Children’s Hospital new 
development has won design awards and will 
care for more than 275,000 children each year 
and is the first NHS health park for children in 
the UK. With an investment of £237M, it provides 
270 beds and cleverly incorporates design 
features suggested by children.

Work continues on the Ordsall Chord 
development, re-routing rail lines in Manchester. 
ICE Members worked through the Christmas 
break on the project so that key work was done 
at a time where minimum disruption would 

be incurred. There are several developments 
in the city centre where larger new-builds are 
taking shape including the Greengate site near 
Manchester Cathedral, and the redesign of  
Peter Square.

Liverpool Superport has just been completed 
which allows the port to accept the largest ships 
– an important step in encouraging shipping 
lines and importers to use the city rather than 
Felixstowe or Southampton. 

This will bring more goods into the North 
West, avoiding clogging up roads and rail from 
the south. 

Road projects around the region such as the 
Brooms Cross road and the extension to the 
M55 will all add to the efficiency of the region 
and recent flood defence work (particularly in 
Cumbria and Lancashire) will protect assets. 

On a local basis, the project to transform the 
centre of Rochdale by uncovering the River 
Roch was a challenge in working with unknown 
historic assets.  It has succeeded in upgrading 
the whole feel of the town centre by giving views 
to the river.

Future projects include the redevelopment of 
Manchester Airport, to upgrade this important 
travel hub and further north, new power and 
water supply systems are on the drawing board 
to enable expansion of all businesses in Cumbria, 
particularly of benefit to the Nuclear industry’s 
development plans. 

High Speed 2 preparations continue, and 
through ICE’s Northern Powerhouse steering 
group, we are working with Transport for the 
North, to shape key infrastructure decisions. The 
ICE is also working with mayoral candidates and 
Local Enterprise Partnerships in the region to offer 
access to expert engineering knowledge as we 
continue to “shape the world” in the North West.
l Darrell Matthews is the ICE’s North West 
regional director
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As New Civil Engineer is now 
published monthly, the names 
of candidates recently awarded a 
professional qualification with iCe 
will only be published online at 
www.newcivilengineer.com/latest/
icenews. They will no longer be 
published in the print edition.
 
The pass lists will also be published 
on ICE’s website, along with the 
names of all candidates applying 
for professionally qualified 
membership (Bylaw 15). Both 
can be viewed at www.ice.org.uk/
bylaw16 under “newest qualified 
member”. Lists will remain on the 
site for 28 days. To view lists on 
the New Civil Engineer website,  
visit www.newcivilengineer.com/
latest/icenews

Pass lIsts, Bylaw 15

solution under intense pressure 
have been recognised for their 
efforts. They worked tirelessly 
in extremely challenging 
weather conditions to repair 
and reopen the bridge. 
The collective response to 
this unforeseen event was 
remarkable and reinforced 
Scotland’s solid reputation for 
engineering excellence.”
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Scotland’s First Minister, 
Nicola Sturgeon presented the 
inaugural ICE People’s Choice 
trophy to Transport Scotland 
and Amey, at a ceremony at One 
Great George Street in January. 

The award recognised the 
Forth Road Bridge reopening 
in December 2015 as the 
public’s choice for greatest civil 
engineering achievement of the 
year.

The Bridge was one of 12 
nominations from across the 
UK chosen for improving  lives. 
Other entries included station 
improvements in Birmingham 
and Manchester, a 21st Century 

sewer network for London 
and the Wallasea Island flood 
protection and wetland habitat 
which uses waste from London’s 
Crossrail tunnels.

The Forth Road Bridge 
carries 70,000 vehicles each 
day and is a vital connection 
for commuters into Edinburgh 
and between central and North 
and East  Scotland.  Its closure 
in December 2015 led to a 53km 
diversion for motorists.

Civil engineers worked around 
the clock to repair the fractured 
truss-end link which caused 
the closure (New Civil Engineer, 
December 2016). Their expertise 

Scottish First Minister Nicola Sturgeon presents 
emergency repair project with People’s Choice 
Award after the work captured public imagination

A w A r d s 

Forth Road Bridge 
wins ICE award 

and dedication enabled the 
bridge to reopen to traffic ahead 
of schedule and in time for 
Christmas.

Social media kept public 
and politicians informed and 
engineers became heroes as 
images of workers suspended 
over 50m above the water in 
wintry weather went viral online.

Sturgeon, said: “This 

P r o f e s s i o n

fellowship 
applications  
deadline looms

The ICE is encouraging 
members to submit Fellowship 
applications before the next 
submission deadline on 1 
March 2017. ICE Fellowship 
(FICE) is the highest grade of 
membership which recognises 
a significant contribution to the 
profession. ICE Fellowships are 
open to professionally qualified 
ICE members as well as built 
environment professionals. 
ICE’s simple online application 
process is now complemented 
with updated guidance 
clarifying expectations and 
streamlining the applicants’ 

i C e

Major new Thomas  
Telford biography 
wins praise

Man of Iron, Thomas Telford and 
the Building of Britain, a major 
new biography of the ICE’s first 
President was launched at ICE in 
January.  The book’s author and 
former David Cameron speech 
writer Julian Glover carried 
out much of his research in 
the Institution’s archives. The 
biography has won praise from 
reviewers across the broadsheet 
press. It was also BBC Radio 4’s 
book of the week in January and 
its publication has sparked off a 
debate about who is considered 
to be Britain’s greatest ever 
engineer.

i C e

iCe Thought 
Leadership puts  
out new video 

journey. Candidates must 
provide a statement explaining 
how they meet up to four of the 
Fellowship attributes, submit 
a short CV, an organisational 
chart, three years of CPD 
records and a CPD action plan 
for the year ahead. For further 
details please visit the ICE 
website.

ICE Thought Leadership’s 
new video, “Transforming 
infrastructure, transforming 
cities”, captures the highlights 
from the programme in 2016. It 
also urges innovative thinkers to 
continue to get involved in this 
futures-focused work in 2017. 
Last year, its green papers on 
urbanisation and infrastructure 
transformation started a 
conversation about what kinds 
of cities people would be happy 
to live in. Visit ice.org.uk/ice-
thinks to watch the video, and 
access the Thought Leadership 
events programme for 2017.

prestigious award is significant 
in that it was voted for by the 
public and saw off competition 
from the rest of the UK. The 
strength of feeling in terms of 
appreciation, community spirit 
and respect for those who fixed 
the bridge is clear for all to see.

“It is very fitting that the 
unsung heroes responsible for 
producing such an innovative 

selfie time: sturgeon takes a picture of 
herself with the forth road Bridge team
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Boom time in the  
north west
The North West is 
experiencing a boom 
time for infrastructure 
development and 
investment with many 
projects being built or 
completed in recent 
months. 

The public’s 
attention is sometimes 
diverted by the debate 

around high speed rail, although this is far 
from being “shovel ready” and many important 
projects are changing the landscape from Crewe 
to Cumbria.

Many have not heard of the Mersey Gateway 
bridge across the river Mersey, but this £600M 
project is the largest in England, outside 
of London and is providing a new six-lane 
suspension toll bridge across the river at Halton. 
This replaces the iconic Runcorn Bridge, which 
was designed to take 9,000 cars a day, and now 
handles peak flows of 90,000 cars per day. 

This much needed relief scheme has changed 
the road profiles in the immediate vicinity. 
Its project team has also teamed up with an 
educational establishment, the Catalyst Centre, 
to encourage children to get interested in bridge 
building.

The Alder Hey Children’s Hospital new 
development has won design awards and will 
care for more than 275,000 children each year 
and is the first NHS health park for children in 
the UK. With an investment of £237M, it provides 
270 beds and cleverly incorporates design 
features suggested by children.

Work continues on the Ordsall Chord 
development, re-routing rail lines in Manchester. 
ICE Members worked through the Christmas 
break on the project so that key work was done 
at a time where minimum disruption would 

be incurred. There are several developments 
in the city centre where larger new-builds are 
taking shape including the Greengate site near 
Manchester Cathedral, and the redesign of  
Peter Square.

Liverpool Superport has just been completed 
which allows the port to accept the largest ships 
– an important step in encouraging shipping 
lines and importers to use the city rather than 
Felixstowe or Southampton. 

This will bring more goods into the North 
West, avoiding clogging up roads and rail from 
the south. 

Road projects around the region such as the 
Brooms Cross road and the extension to the 
M55 will all add to the efficiency of the region 
and recent flood defence work (particularly in 
Cumbria and Lancashire) will protect assets. 

On a local basis, the project to transform the 
centre of Rochdale by uncovering the River 
Roch was a challenge in working with unknown 
historic assets.  It has succeeded in upgrading 
the whole feel of the town centre by giving views 
to the river.

Future projects include the redevelopment of 
Manchester Airport, to upgrade this important 
travel hub and further north, new power and 
water supply systems are on the drawing board 
to enable expansion of all businesses in Cumbria, 
particularly of benefit to the Nuclear industry’s 
development plans. 

High Speed 2 preparations continue, and 
through ICE’s Northern Powerhouse steering 
group, we are working with Transport for the 
North, to shape key infrastructure decisions. The 
ICE is also working with mayoral candidates and 
Local Enterprise Partnerships in the region to offer 
access to expert engineering knowledge as we 
continue to “shape the world” in the North West.
l Darrell Matthews is the ICE’s North West 
regional director
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darrell 
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As New Civil Engineer is now 
published monthly, the names 
of candidates recently awarded a 
professional qualification with iCe 
will only be published online at 
www.newcivilengineer.com/latest/
icenews. They will no longer be 
published in the print edition.
 
The pass lists will also be published 
on ICE’s website, along with the 
names of all candidates applying 
for professionally qualified 
membership (Bylaw 15). Both 
can be viewed at www.ice.org.uk/
bylaw16 under “newest qualified 
member”. Lists will remain on the 
site for 28 days. To view lists on 
the New Civil Engineer website,  
visit www.newcivilengineer.com/
latest/icenews

Pass lIsts, Bylaw 15
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efforts. They worked tirelessly 
in extremely challenging 
weather conditions to repair 
and reopen the bridge. 
The collective response to 
this unforeseen event was 
remarkable and reinforced 
Scotland’s solid reputation for 
engineering excellence.”



84 n e w  c i v i l  e n g i n e e r    |    M A r c H  2017

Health & Safety Executive 
for Northern Ireland (HSENI) 
principal inspector ICE member 
Ken Logan was awarded an 
MBE in the Queen’s New Year’s 
Honours. Logan began work 
with the Health and Safety 
Executive for Northern Ireland 
(HSENI) in 1985 and is currently 
principal inspector of HSENI’s 
extractive industries and waste 
team.  During his time in HSENI 
Logan also headed up the HSENI 
construction industry group 
from 2000-2012.

HSENI Chief Executive Keith 
Morrison said “The team at 
HSENI are absolutely delighted 
that Ken Logan has been 
awarded this distinguished 
honour. Ken has driven 
significant improvements in 
health and safety standards in 
several sectors, most notably 
construction and extractive 
industries. 

“In an occupation where it is 
difficult to measure the things 
that have been prevented from 
happening, there is no doubt in 
my mind that there are many 
people alive in workplaces 
today because of Ken’s 
dedication and efforts over the 
years.”

Speaking about his award Ken 
outlined “I feel greatly privileged 
and recognise this is a huge 
honour. 

“My first 15 years in HSENI 
were spent working within 
the quarries concrete sector.  
Then, two to three people were 

Ken Logan among 
engineers recognised 
in the Queen’s New 
Year’s Honours list

i C e

MBE for Northern Ireland 
heath and safety engineer

active part in Newtonards, his 
local community including 
over 28 years service in the 
Boys Brigade and on the Abbey 
Primary School’s board of 
governors.  

Logan: honoured for northern ireland health and safety work

being killed every year.  In that 
industry we managed to get this 
statistic turned around and we 
had a 10 year period where we 
had no deaths.    

Logan has also played an Big Bang: engaging young people

P r o f e s s i o n  

iCe heads for 
the Big Bang fair 
in Birmingham
The ICE and civils sector 
are hosting a stand at this 
year’s Big Bang fair at the 
National Exhibition Centre in 
Birmingham. Around 70,000 
people are expected to attend 
the four day event , which 
is intended to inspire young 
people to take up careers in 
engineering.

The ICE and civil engineering 
industry stand will be at the 
heart of this year’s fair. It will 
enable  young people explore 
six sectors – using water, dealing 
with waste, structures, making 
energy, transport and ground 
engineering. It will organise 
prize-winning challenges, 
present fun facts and highlight 
some surprising aspects of civil 
engineering. 

The 2017 Big Bang Fair is at 
the National Exhibition Centre 
in Birmingham, 15-18 March. 
To get involved contact stuart.
rogers@ice.org.uk

Institution of Civil Engineers    Record

Other ICE members recognised in 
the New Year’s Honours include:
l Environment Agency asset 
performance manager Jacqueline 
Banks.  MBE for services to 
communities and flood risk 
management
l Anglian Water Executive 
Director and asset management 
director  Chris Newsome. OBE for 
services to civil engineering and 

carbon reduction. 
l Department for Transport 
senior executive officer for 
traffic and engineering Roger 
Mackintosh. MBE for services to 
transport
l Former Borders Railway project 
director Hugh Wark . OBE for 
services to transport and the 
economy in Scotland

MoRE ENgINEERs hoNouREd
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time to DeLiVer 
DiGitAL reVoLUtion

The government 
launched its industrial 
strategy Green Paper 
on 23 January. It forms 
a part of the Plan for 
Britain, which aims 
to reposition the UK 
in the world following 
our exit from the 
European Union. 

The industrial 
strategy seeks to improve productivity, 
economic growth across all our regions, and 
make us a more competitive global economy. It 
identifi es 10 key “pillars” to support this effort: 
investment in science, research and innovation; 
skills; upgrading infrastructure; supporting 
business growth and investment; improving 
procurement; encouraging trade and investment; 
delivering affordable energy; cultivating key 
sectors ; driving growth across the whole 
country; and the right institutions to bring 
together sectors and places.

Clearly, infrastructure stands out as a key 
pillar for the ICE and we will build on previous 
work. However, it is important to recognise 
the linkage among these pillars. In the past, 
strategies have focused on  areas to deliver 
economic growth and improve productivity. 
The government has broadened this and 
acknowledges the important interdependencies 
across a number of sectors and competencies. 

The ICE’s National Needs Assessment 
approached infrastructure issues in a similar 
way. We looked at the challenges facing society 
over the next 35 years – a population of 75M; 
greater demands on all our networks; greater 
water scarcity; and more intense fl ooding. 

We know that infrastructure is a core 
enabler for business. However, the World 
Economic Forum Global competitiveness report 

currently positions the UK’s overall quality of 
infrastructure at 24th in the world. Perhaps more 
concerning is that when asked about the most 
problematic factors for doing business in the UK, 
business leaders ranked inadequate supply of 
infrastructure as the second and inadequately 
educated workforce as the fourth. 

So there are challenges; however, it is 
important to recognise recent progress in 
infrastructure policy, planning and delivery. We 
now have a National Infrastructure Commission 
and the Infrastructure & Projects Authority 
monitors and manages the infrastructure and 
construction pipeline so that investors and 
industry have better knowledge. The IPA will also 
publish its Infrastructure Performance Review 
this year, building on the work in the Cost Review. 
Industry was also quick to adopt the ambitions set 
out in Construction 2025. So we must not approach 
the new industrial strategy as a new approach to 
infrastructure, but one that builds on the work that 
industry and government have achieved in the last 
seven years.

But the political landscape has changed. 
Brexit and this year’s mayoral elections will alter 
institutional structures and the UK’s direction of 
travel. While this does not fundamentally change 
the role of infrastructure as an enabler for 
economic growth and thriving communities, it 
does provide the opportunity for those planning 
and delivering infrastructure to look at the role 
that technology can play. This is where we can 
make the greatest improvements to productivity.

We can use this industrial strategy to be 
ambitious and position the UK as a leader in the 
digital revolution. The ICE will reach out to its 
learned society, our regional network and to the 
wider infrastructure industry to ensure that the 
opportunities for infrastructure are realised.
l Andrew Wescott is ICE’s head of policy and 
public affairs

Andrew 
wescott
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the Big Bang fair 
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The ICE and civils sector 
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year’s Big Bang fair at the 
National Exhibition Centre in 
Birmingham. Around 70,000 
people are expected to attend 
the four day event , which 
is intended to inspire young 
people to take up careers in 
engineering.

The ICE and civil engineering 
industry stand will be at the 
heart of this year’s fair. It will 
enable  young people explore 
six sectors – using water, dealing 
with waste, structures, making 
energy, transport and ground 
engineering. It will organise 
prize-winning challenges, 
present fun facts and highlight 
some surprising aspects of civil 
engineering. 
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the National Exhibition Centre 
in Birmingham, 15-18 March. 
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l Environment Agency asset 
performance manager Jacqueline 
Banks.  MBE for services to 
communities and flood risk 
management
l Anglian Water Executive 
Director and asset management 
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services to civil engineering and 

carbon reduction. 
l Department for Transport 
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The government 
launched its industrial 
strategy Green Paper 
on 23 January. It forms 
a part of the Plan for 
Britain, which aims 
to reposition the UK 
in the world following 
our exit from the 
European Union. 

The industrial 
strategy seeks to improve productivity, 
economic growth across all our regions, and 
make us a more competitive global economy. It 
identifi es 10 key “pillars” to support this effort: 
investment in science, research and innovation; 
skills; upgrading infrastructure; supporting 
business growth and investment; improving 
procurement; encouraging trade and investment; 
delivering affordable energy; cultivating key 
sectors ; driving growth across the whole 
country; and the right institutions to bring 
together sectors and places.

Clearly, infrastructure stands out as a key 
pillar for the ICE and we will build on previous 
work. However, it is important to recognise 
the linkage among these pillars. In the past, 
strategies have focused on  areas to deliver 
economic growth and improve productivity. 
The government has broadened this and 
acknowledges the important interdependencies 
across a number of sectors and competencies. 

The ICE’s National Needs Assessment 
approached infrastructure issues in a similar 
way. We looked at the challenges facing society 
over the next 35 years – a population of 75M; 
greater demands on all our networks; greater 
water scarcity; and more intense fl ooding. 

We know that infrastructure is a core 
enabler for business. However, the World 
Economic Forum Global competitiveness report 

currently positions the UK’s overall quality of 
infrastructure at 24th in the world. Perhaps more 
concerning is that when asked about the most 
problematic factors for doing business in the UK, 
business leaders ranked inadequate supply of 
infrastructure as the second and inadequately 
educated workforce as the fourth. 

So there are challenges; however, it is 
important to recognise recent progress in 
infrastructure policy, planning and delivery. We 
now have a National Infrastructure Commission 
and the Infrastructure & Projects Authority 
monitors and manages the infrastructure and 
construction pipeline so that investors and 
industry have better knowledge. The IPA will also 
publish its Infrastructure Performance Review 
this year, building on the work in the Cost Review. 
Industry was also quick to adopt the ambitions set 
out in Construction 2025. So we must not approach 
the new industrial strategy as a new approach to 
infrastructure, but one that builds on the work that 
industry and government have achieved in the last 
seven years.

But the political landscape has changed. 
Brexit and this year’s mayoral elections will alter 
institutional structures and the UK’s direction of 
travel. While this does not fundamentally change 
the role of infrastructure as an enabler for 
economic growth and thriving communities, it 
does provide the opportunity for those planning 
and delivering infrastructure to look at the role 
that technology can play. This is where we can 
make the greatest improvements to productivity.

We can use this industrial strategy to be 
ambitious and position the UK as a leader in the 
digital revolution. The ICE will reach out to its 
learned society, our regional network and to the 
wider infrastructure industry to ensure that the 
opportunities for infrastructure are realised.
l Andrew Wescott is ICE’s head of policy and 
public affairs

Andrew 
wescott



86 n e w  c i v i l  e n g i n e e r    |    M A r c H  2017

Classified
c O n T A c T  M A T T h e w  F O S T e R  0 2 0  3 0 3 3  2 9 8 0  M A T T H e w  f O s T e r @ e M A p. c O M

COMpuTeR GRAphiCS

marsotti
Digital Construction

Paint a thousand words

Visit www.marsotti.co.uk or call 0114 345 0323

From logistics layouts to phasing diagrams, our graphics will help you 
clarify tenders, win bids, convey intentions and improve planning

to tender documents,
bid submissions, interview shows and pre-construction
presentations with Marsotti’s digital construction service

Macrete NCE 93x50mm Oct 14-paths.indd   1 10/10/2014   12:41

pReCAST COnCReTe

Successfully delivering land assembly, compulsory purchase, project management and property 
consultancy services to utility companies, public sector bodies and civil engineering organisations.

For more information on how Carter Jonas can help you, please get in touch.

carterjonas.co.uk/infrastructure

SOLUTIONS

Simon Mole 01865 404450 
simon.mole@carterjonas.co.uk

newCivilenGineeR.COM

87M A R C H  2017   |    n e w  C i v i l  e n g i n e e R

Classified
C O n T A C T  M A T T h e w  F O S T e R  0 2 0  3 0 3 3  2 9 8 0  M A T T H e w  f O s T e R @ e M A p. C O M

GeOphySiCAl SuRveyS

newCivilenGineeR.COM

To advertise in the next issue of 
New Civil Engineer please contact  
Lindsay Smith on  020 3033 2634 or  
email lindsay.smith@EMAP.com

COuRSeS

  

 
  
 
  

 
 
 

   
 
 

  
 

Training Courses 
 
 

Commercial Appreciation 
Manchester: 15 Feb;  Glasgow: 26 Oct 

 

NEC3 – Introduction  
Bristol: 7 Feb;  Glasgow: 20 Apr;  Cardiff: 19 Oct 

 

Design of Retaining Walls to EC7 
 Bristol: 22 Feb;  Birmingham: 1 Mar;  Glasgow: 5 Apr;  Cardiff: 17 May 

 

Sheet Piling & Cofferdams – Construction  
Belfast: 26 Apr;  Glasgow: 21 Jun;  Cardiff: 21 Sep 

 
 

Environmental 
Drainage Design (Foul & Surface Water) 

Glasgow: 16 Feb;  Cardiff: 5 Apr;  Manchester: 4 Jul;  Belfast: 4 Oct 
 

Flood Risk Assessments 
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Land Drainage Law for Non Legal Professionals 
Cardiff: 22 Mar;  Manchester: 10 May 
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Health, Safety & Welfare 
Legislation 

 Glasgow: 8 Mar;  Birmingham: 1 Jun;  Bristol: 16 Nov 
 

Site & General Safety 
Bristol: 6 Apr;  Birmingham: 19 Jul;  Glasgow: 27 Sep 

 

CDM Regs and Compliance – 2015 Overview 
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Highways 
(Endorsed by CIHT for CPD) 

 

Pavement Design using the DMRB 
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        01446 775959/admin@symmonsmadge.co.uk           
                             www.symmonsmadge.co.uk 
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desiGn, RadaR & 
otheR Geophysical 
seRvices
GeoenviRonmental 
assessment
UKas-accRedited 
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Remediation 
seRvices

Tel: 01442 437500
www.rsk.co.uk
info2@rsk.co.uk
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eXpeRt Witness 
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Tel: 01442 416673
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COMpuTeR GRAphiCS

marsotti
Digital Construction

Paint a thousand words

Visit www.marsotti.co.uk or call 0114 345 0323

From logistics layouts to phasing diagrams, our graphics will help you 
clarify tenders, win bids, convey intentions and improve planning

to tender documents,
bid submissions, interview shows and pre-construction
presentations with Marsotti’s digital construction service

Macrete NCE 93x50mm Oct 14-paths.indd   1 10/10/2014   12:41

pReCAST COnCReTe

Successfully delivering land assembly, compulsory purchase, project management and property 
consultancy services to utility companies, public sector bodies and civil engineering organisations.

For more information on how Carter Jonas can help you, please get in touch.

carterjonas.co.uk/infrastructure

SOLUTIONS

Simon Mole 01865 404450 
simon.mole@carterjonas.co.uk

newCivilenGineeR.COM
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GeOphySiCAl SuRveyS

newCivilenGineeR.COM

To advertise in the next issue of 
New Civil Engineer please contact  
Lindsay Smith on  020 3033 2634 or  
email lindsay.smith@EMAP.com

COuRSeS
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Trusted recruitment advisors bringing
candidates and organisations together 
to build outstanding careers.

Principal / Associate Infrastructure 
Engineer - Sevenoaks
£50k to £55k plus benefits
Our client provides specialist advice to the 
development industry.  Their o�ce in 
Sevenoaks is currently seeking a principal 
or associate level candidate who has 
experience in highway and drainage 
design for residential developments, from 
feasibility through to implementation.  Your 
CV should demonstrate project and team 
management, as well as the production of 
Flood Risk Assessments and you should 
possess excellent knowledge of Sectional 
Agreements including 38,278 and 104.  
Software proficiency in MicroDrainage / 
PDS and AutoCAD is preferred.  The role 
will be o�ered to the candidate who can 
bring out the best from their team, whilst 
you remain at the helm of a number of 
projects at once, attending site and client 
meetings.  

Senior Infrastructure Design Engineer 
- Manchester
£38k to £44k plus benefits
Conrad Consulting is working exclusively 
with one of the UK’s leading multi- 
disciplinary consulting engineers to 
appoint a Senior Civil Engineer. You must 
have exposure to infrastructure associated 
with buildings and experience using Civils 
3D is expected. Our client has a truly 
diverse portfolio of work, o�er world class 
training and have an industry leading salary 
& benefits package.

Infrastructure Engineer - London
£33k to £37k plus benefits
Our client is seeking a degree qualified 
engineer within their busy London o�ce.  
The ideal candidate will be working towards 
achieving CEng, preferably with ICE, and will 
possess at least 2 years’ previous 
experience in a consultancy working on 
roads and drainage design schemes.  An 
element of flood risk assessment will be 
required, and experience using technical 
software package such as MicroDrainage, 
3D earthwork modelling and/or AutoCAD is 
preferable.  A team player who is looking for 
a challenge that will o�er a rewarding career 
in return, with an excellent salary and 
benefits package.

Structural Engineer - Newark
£35k to £45k plus benefits
Seeking an experienced Structural Engineer 
looking to join a multi-disciplinary 
consultancy within a team of 9 Engineers 
and Technicians. Projects include residential, 
education, commercial, industrial and also 
national grid.  Depending on experience, this 
position will see you managing other 
members of the team and reporting directly 
into the Associate Director.  The o�ce has 
parking, as well as a bike shed and showers. 
They run standard o�ce working hours from 
9am to 5:30pm; however they are flexible 
within reason.  You would also be working 
within a very vibrant and outgoing o�ce, 
where the team leans toward quarterly 
evening meals and after work events.

Principal Highways Engineer - Stroud
£45k to £50k plus benefits
Exciting opportunity to join this specialist 
engineering consultancy who have a 
network of national o�ces, servicing 
international schemes.  Their o�ce on the 
outskirts of Stroud is developing a 
highways team and to kick this o� they are 
looking for a talented and technically 
competent engineer at principal level.  You 
will possess a strong and detailed 
technical design background, with a career 
that has focused on major highways and 
trunk road schemes to construction stage.  
Software knowledge should include 
Bentley and MX.  An accomplished 
business development candidate who is 
looking for an exceptional opportunity to 
grow your own team, being responsible for 
all resourcing and financial aspects 
thereof.  

We are looking for 
engineers from Graduate to 
Director throughout the UK 
- please do contact us for 
further information

Find all jobs at conradconsulting.co.uk

For more information please contact 
graham@conradconsulting.co.uk

Edinburgh 0131 240 1260
Manchester 0161 209 3246
Birmingham 0121 698 2085

London 0203 1595 387
Su�olk 01728 726 120
Leeds  0113 457 0079
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Engineering Heathrow’s 
Transformation
Engineers | All levels | All disciplines

Engineering at Heathrow is unlike engineering at 
any other organisation. The sheer scale and scope 
of what we do means that we’re very much a city 
within a city. Think 201,000 passengers arriving 
and departing each day (that’s around 73 million 
people a year). Four active terminals – the largest 
of which covers 353,020 square metres. And 
literally thousands of colleagues, all striving to 
achieve one thing: making every journey better.

With so much going on at any one time, it’s vital 
that we keep everything running smoothly. And 
that’s why our engineers are so crucial to our 
success. We quite simply couldn’t open our doors 
without them. Maintenance, successful integration 
of projects and management of our facilities, rail 
infrastructure and assets…our 700-strong team 
of engineers work on all the things that help us to 

function from ensuring the runways are in top 
condition to heating the terminals. 

Not only that, but we encourage our engineers 
to move around the airport and to develop 
diverse skills at the cutting-edge of technology. 
So you won’t just be keeping Heathrow moving. 
You’ll be keeping your career moving too.

We’re looking for people from all engineering 
disciplines:

 • Graduate/Development Trainees
 • Apprentices
 • Technicians
 • Duty/Shift Managers
 • Systems Specialists
 • Maintenance 
Managers

 • Safety & Compliance 
Managers

 • Asset Managers
 • Civil Inspectors
 • Senior Engineering 
Managers

To find out more and apply, please go to  
careers.heathrow.com/roles/engineering 
or email Engineering_Careers@Heathrow.com

200 Great Dover Street, London, SE1 4YB
www.rendel-ltd.com 

UK and International Engineering Opportunities 
Rendel is a specialist civil and structural engineering consultancy, with a proud legacy of 
prestigious and technically-challenging projects, such as the Thames Barrier, Sheikh Zayed 
Bridge and New Europe Bridge.  
Our team is working on major infrastructure schemes including maritime works in Kuwait; 
viaduct and extradosed bridge engineering in Australia; and project management of road 
and rail projects in Bangladesh.  
Future opportunities include UK high speed rail and nuclear, and other rail, ports, highways 
and bridge projects. We are growing our team and would like to hear from engineers at 
various levels across the following disciplines:

Further details about these vacancies and how to apply can be found on our website.  
Agency applications will not be accepted.  Rendel is an equal opportunities employer.

Ports and Maritime Bridges

Highways Tunnels

Geotechnical Rail

• Bridges 
• Infrastructure 
• Rail
• Highways and drainage
• Geotechnical
• Resident engineers
• P6 Planners

• Ports and maritime
• Tunnels 
• Design coordinators
• Project management
• 3D CAD 
• Materials/QA QC engineers
• Graduate engineers
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Skanska, a leading construction company 
and developer, is an inclusive and 
responsible business that is helping to 
build a better society.

We are welcoming experienced 
professional men and women, who 
have taken voluntary career breaks of 
two years or more, to join our return to 
work programme. Like an internship, the 
programme runs for 12 weeks initially 
with the aim of joining on a permanent 
basis thereafter.

We understand the need for flexible 
working and are happy to consider 
candidates on a full or part-time basis.

You will placed on a project, or in a 
department, where your skills and 
experience will be highly valued and 
utilised. Coaching workshops, colleague 
mentoring and a comprehensive 
induction process will support your 
transition back to work.

Where can you build 
for a better society?
Naturally Skanska

A career with us means you’ll have the freedom to develop your skills and leave your mark 
on the communities in which we work. 

Make your application for this years programme: skanska.co.uk/careers

Our opportunities are usually based in 
London or the South East, and include:

Engineering
• Section engineers
• Engineering managers

Commercial
• Commercial managers
• Quantity surveyors

Planning
• Estimators
• Planners

Design
• BIM specialists
• Design managers

Construction/Project management
• Project manager/directors
• Site agents

 
The application deadline is 28 
February.
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Where do you 
see yourself?

Whether developing high speed rail networks, smart 
motorway systems, new aviation hubs or innovative bridge 
solutions, at AECOM we connect expertise and deliver 
transformational outcomes for our clients, communities 
and the world.

AECOM open evenings 5:30-7:30pm 
Basingstoke - AECOM Office, 14 March 
Birmingham - AECOM Colmore Plaza Office, 9 February 
Chelmsford - AECOM Office, 21 February 
Croydon - Jurys Inn Hotel, 23 February 
Glasgow - Millennium Hotel, 7 March 
Leeds - Queens Hotel, 28 February 
Manchester - Double Tree Hilton Hotel, 28 February 
Milton Keynes - Jurys Inn Hotel, 21 February 
Newcastle - Royal Station Hotel, 2 March

Visit aecom.com/uk/transport_jobs to find out more

Opportunities for all experience levels 
Bridge Design Engineers

Rail & Highway Bridge Assessment Engineers
Rail & Highway Engineers

Traffic Engineers
Development Planning Engineers

Transport Planners
 Maritime Engineers

@AECOMTransport
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