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M A R K  H A N S F O R D
E D I T O R

All AboArd the trillion 
dollAr high Speed trAin

igh speed rail is a far bigger opportunity than just High 
Speed 2 (HS2) – and it’s something we should be getting 
truly excited about.

For civil engineers the high speed rail opportunity is 
far more than just a £42bn project from London to the 

North. It’s actually a trillion dollar opportunity.
For the majority of civil engineers – the UK educated and 

based ones at least  –  yes, it will begin with HS2. HS2 is our shop  
window; our chance to show the world that we can deliver not just 
world-class infrastructure but, as leading architect Sadie Morgan puts it 
in this month’s issue, world-beating infrastructure.

Morgan heads the 40-strong independent design panel that has the 
remit – handed down by transport secretary Patrick McLoughlin – to 
make HS2 the absolute best it can be. It makes it genuinely exciting and 
something everybody wants to be a part of.

Without question, Europe’s best engineering firms are all vying for a 
slice of it. You just have to look at the joint ventures already formed to 
compete for the civils works to see that – most are a strong combina-
tion of UK stalwart and European giant. 

Maybe for those big UK players it as much about not conceding mar-
ket share to their rivals as it is about exploring a bold new world. And 
maybe for the big European players it is mostly an opportunity to break 
into the – in theory – booming UK infrastructure market.

But it should be seen as more than that: a chance to set the bar; and 
show the world what a good high speed railway looks like. Because 
wherever you look worldwide – Scandinavia, the United States, the  
Middle East, India, Australia – high speed rail is high on the agenda.

For the right journey it is hard to match – what else can compete 
with shifting 1,000 people over relatively long distances every three 
minutes? And in the developing world, high speed rail will keep centres 
of population connected – just at the moment when world populations 
explode and there is the much predicted mass move to the cities.

Building HS2 will make it the turn of the British to be the high speed 
expert, following on from the Japanese, the French, the Germans, the 
Chinese and the Spanish, who, because of the rapid construction of 

their own 3,100km high speed network, are currently the go-to people – 
certainly in Europe – for the latest expertise.

Universities around the country are developing their high speed 
rail offering. And allied with the HS2-backed high speed rail colleges 
in Birmingham and Doncaster some of the pieces are falling into place 
to develop the requisite technical skills the UK needs to be a leader in 
high speed railways.

But in many ways it is not about skills in technical delivery. It is about 
skills in selling the concept. Arguments still rage about the route – and 
indeed the very purpose – of HS2. 

The UK is not unique in facing these questions. So the ability to  
sell the value of the project – any project – remains a hugely impor-
tant skillset to grasp. It’s not a skillset you get from studying maths  
and physics (important though a grasp of those subjects is); it’s one 
that is got from studying humanities, learning languages, and under-
standing politics.

It’s often said that an engineer’s role is to engineer and to let the qual-
ity of the engineering speak for itself. I’m not sure that has ever been 
true. Brunel was as much showman as he was engineer. And it’s certain-
ly not true today. We as a profession need to unite, tell the story and 
sell the vision – because there is a massive opportunity here that really 
should not be missed.
● mark.hansford@emap.com, twitter @markhansford

New Civil Engineer

“HS2 is our shop window;  
our chance to show the  

world that we can deliver not just 
world-class infrastructure but world 
beating infrastructure

H
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Arup route amended and 
developed 1990-1993
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Kuala Lumpur to Singapore 
2014-Present

Portugal HSL 2009-Present
HS2, UK 2009-Present
Tianjin, China 2009-2015
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High Speed Rail projects throughout  
the world, helping connect people  
with places, for work and leisure.
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California High Speed Rail © NC3D
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world, engineers must get involved.     
As ICE President Sir John Armitt 

has observed, it simply isn’t pos-
sible to take all the politics out of 
infrastructure. 

His work as a member of the UK’s 
National Infrastructure Commis-
sion is an effort to manage that 
inevitable political process more 
effectively. 

The ICE is at the heart of this 
work, bringing together the best 
minds in industry and academia 
to create a National Needs Assess-
ment, on a 30 year horizon. This will 
be provided to the Commission to 
feed into its own needs analysis. 

New Zealand, among other 
countries has shown the value of 
establishing a long term vision  
and strategy for infrastructure that 
can attract wide support and  
provide an easily understood 
narrative into which individual 
programmes can fit. 

As reported in last month’s mag-
azine, the ICE’s Hong Kong Associa-
tion has recently delivered just such 
a vision to its government. 

Back in the UK, elections  
are imminent for the devolved  
governments in Cardiff, Edinburgh 
and Belfast, while London will  
elect a new mayor. During January 
and February, the ICE published  
its manifesto for each of these 
elections. 

Each report pursues the common 
themes of resilience, delivery and 
skills and provides decision makers 
with a practical 10 point plan for the 
next five years. 

Making the most of 
infrastructure

“We know how 
civil engineering 

can transform 
communities 
and deliver huge 
improvements to 
people’s quality of life

our columnist 
recently took part 
in a roundtable on 
Crossrail 2. Plenty of 
discussion around 

the engineering challenges was 
generated, but what was most strik-
ing was the sheer breadth of the 
conversation.

How can the project maximise the 
land unlocked to deal with London’s 
housing crisis? Who will pay and 
how? How will the places trans-
formed by the line look and feel?  
How do existing residents feel about 
the changes?  How should the case 
for further investment in London 
be balanced against the needs of 
the rest of the UK? These or similar 
questions will arise for any of the 
high speed rail schemes highlighted 
in this month’s special report.

This all illustrates a simple truth 
– there is a lot of politics involved 
in infrastructure and development, 
and if we want the best outcomes 
for the profession, and more im-
portantly communities around the 

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

Y

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

The manifestos will be followed 
by hustings events throughout the 
spring and a social media campaign 
#commit2infra.

So why have so many ICE 
members contributed so much 
effort and expertise to all of these 
projects? Because we know how 
civil engineering can transform 
communities and deliver huge 
improvements to people’s quality of 
life. Because we believe passionate-
ly that the engineering voice needs 
to be heard. Because the ICE has a 
duty to inform decisions on millions 
of pounds of spending on infra-
structure assets, and the education 
and training of those who deliver 
and maintain them.  

Or as the London Evening 
Standard put it in response to our 
manifesto “no one understands 
infrastructure as well as the people 
who build it, which is why they 
should be listened to even when 
what they say is not what you want 
to hear”.

“If we want the 
best outcomes 

for the profession 
and more importantly 
communities around 
the world, engineers 
must get involved
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L ATEST

Some of the biggest names in civil 
engineering have signed a letter in 
support of the campaign to keep 
Britain in the European Union (EU).

The heads of Babcock, Carillion, 
Mace Group, Weir Group and Atkins 
are among those who signed a letter 
published in The Times newspaper 
setting out the business benefits of 
Britain remaining in the EU. 

Arup chairman Greg Hodkinson 
also signed it, but in a personal 
capacity.

The news follows prime minister 
David Cameron’s announcement 
that there will be a referendum on 
whether Britain should remain in 
the EU on 23 June.

The letter said: “Business needs 
unrestricted access to the European 

market of 500M people to continue 
to grow, invest and create jobs. We 
believe that leaving the EU would 
deter investment, threaten jobs and 
put the economy at risk. Britain 
would be stronger, safer and better 
off remaining a member of the EU.”

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

l a t e s t
D i D c o T  c o L L A p S E : 
p o L i c E  T u r n  T o 
E n g i n E E r S

Thames Valley Police is looking to 
bring in engineers to assist with 
“a new phase” of the recovery 
operation from the boiler house 
collapse at Didcot A Power Station 
in February.

The police said fire and 
ambulance services would reduce 
their presence on the Oxfordshire 
site as specialists came in to help 
dismantle the partially collapsed 
building.

Michael Collings, 53, is known to 
have died at the power station when 
part of the 10-storey boiler house 
collapsed on 23 February. At the 
time of going to press, police were 
working to recover the bodies of 
three missing people.

Thames Valley Police assistant 
chief constable Scott Chilton said: 
“We now move forward to a new 
phase to answer the engineering 
challenge presented by the 
collapsed building and how we 
safely dismantle the remainder 
of the building and support the 
investigation to establish how this 
happened. This will take time and 
specialist engineers will need to 
help us in this task.”

e n e r g y
E D F  c h i E F 
F i n A n c i A L  
o F F i c E r  r E S i g n S

EDF chief financial officer Thomas 
Piquemal has resigned amid 
uncertainty about the long-awaited 
Hinkley Point C nuclear power  
project.

This comes after project promoter 
EDF Energy said it was “devoted” to 
making a decision on Hinkley Point 
C in a statement from the French 
and UK governments.

No specific reason was given for 
Piquemal’s exit, but a statement 
from EDF group chairman Jean-
Bernard Levy announcing the 
departure confirmed the company’s 
intention to build the two new 
nuclear reactors at Hinkley Point C. 

civils firms enter Brexit 
referendum debate with letter 
to The Times newspaper

“Business needs 
unrestricted 

access to the 
European market 
of 500M people to 
continue to grow, 
invest and create jobs

KEY STATS

10Mph
Speed limit 
imposed on 
cambridge 

guided 
busway after 
recent crash

10
number of 
storeys in 
collapsed 

Didcot power 
station boiler 

house

MorE 
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More than 
100 stories 
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this month 

online at 
newcivil

engineer.com
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w o r l d  v i e w 

Mosul daM 
‘could 
collapse’
Iraq’s Mosul Dam 
faces a “serious and 
unprecedented risk of 
catastrophic failure” 
with little warning, the 
US Embassy in Iraq 
has said. The Embassy 
warned that if the dam 
collapses, some areas 
could be inundated 
by up to 21m of water 
within hours. The 
Iraqi government, is 
starting emergency 
maintenance operations 
on the dam, awarding 
the contract to Italian 
engineering company 
Trevi. Initially there 
will be 18 months of 
emergency works. 

t r a n s p o r t
i n q u i r Y  L Au n c h E D 
A F T E r  g u i D E D 
B u S  D E r A i L S  i n 
c A M B r i D g E

A 16km/h speed limit was imposed 
on a section of Cambridge’s troubled 
guided busway after a bus derailed. 
The vehicle was travelling at more 
than 80km/h when it derailed, 
injuring five passengers.

The bus left the precast concrete 
guideway, crossed the adjoining 
cycleway, mounted an embankment 
and crashed into the Trumpington 
Community Orchard, ripping out a 
section of the traditional hedgerow 
close to a bus stop.

A spokesman for Stagecoach 
East said: “We can confirm that 
an internal disciplinary process is 
underway in connection with the 
incident on 22 February. 

There is no evidence from our 
investigation to date that there  
was any fault with either the 
vehicle or the guided busway 
infrastructure.”

t r a n s p o r t
£1B n  M A n c h E S T E r 
A i r p o r T 
T r A n S F o r M AT i o n 
g E T S  g o-A h E A D

A £1bn programme to transform 
Manchester airport has been given 
the green light.

Manchester City Council 
approved 60 enhancements to the 
North West travel hub.

The 10-year programme involves 
a major expansion of Terminal 2, 
improvement of Terminal 3 and a 
direct link created between the two.

New stands and piers will also be 
created and changes made to the 
roads leading to the airport.

Transformation programme 
director Brad Miller said: “The 
enhancements the project will 
make will enable us to further 
adapt, modernise and transform 
the customer service experience 
we are able to offer passengers and 
airlines.”

By 2025, some 30M passengers are 
expected to use the airport annually.

s t r u c t u r e s
M p S  S h o u L D  M o v E 
o u T  o F  h o u S E S  o F 
pA r L i A M E n T  F o r 
r E F u r B, S AY S  i c E

Moving MPs out of the Houses of 
Parliament would provide the best 
value way of refurbing the stricken 
building, a key engineering figure 
has told MPs.

David Hirst, chair of the 
management panel at the 
Institution of Civil Engineers, 
told the cross-party Palace of 
Westminster Committee that full 
access to the historic structure 
was important.

He said: “In terms of a pragmatic 
solution to getting the job done, a 
full decant has clear advantages.

“Partial decant would include 
quite a lot of working around 
existing activities. You would end 
up taking up a lot more space to 
allow existing activities to carry 
on. It would be quite difficult to 
co-ordinate and more expensive as 
a result.” 

KEY STATS

30M
Forecast 

number of 
passengers 

using 
Manchester 
airport by 

2025



Registered charity 
number: 292506

careinternational.org.uk/nce
020 7091 6111
events@careinternational.org

Join the team challenge for those 
working in the construction industry.

11 June 2016
Rutland Water, 
East Midlands

Challenge yourself.
Challenge poverty.

www.moore-concrete.com │  028 2565 2566 │  info@moore-concrete.com 

 Coastal Defence Units 

 Ramps and Slipways 

 Cill and Ballast Units 

 Deck Slabs 

 Railway Platforms 

 Asset BEBO Arches 

 Retaining Solutions 

 Box Culverts 

 Attenuation Tanks 

 Portal Frames 

 Ducts and Trenches 

 Bespoke Units 



11F E B R U A R Y  2016   |    n E w  c i v i l  E n g i n E E R

Snapshot

61%
of engineers are in  
favour of staying  

in the EU

Poll

Q U O T E S  O F  T H E  M O N T H

THE MONTH ON NEWCIVILENGINEER.COM

“The opportunity 
is over a trillion 
dollars.”
ATkINS pROFESSOR OF 
HIGH SpEEd RAIL pETER 
WOOdWARd ON THE SIzE  
OF THE MARkET

NEWCIVILENGINEER.COM/LATEST

“Oh, what a 
shame” 
RESpONSE TO THE dECISION 
by bALFOUR bEATTy’S 
LOUISE VERNEy TO 
bECOME A CONSTRUCTION 
AppRENTICE

“It must not 
become a long 
grass forum” 
AECOM’S RICHARd 
RObINSON ON THE 
NATIONAL INFRASTRUCTURE 
COMMISSION
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When is a  
motorway smart?  

“The impact 
of climate 

change exacerbated 
the political risks and 
security landscapes

t’s hard for engineers 
to know what to 
make of the “Smart 
Motorway” concept.

On the one hand, 
any self-respecting highways engi-
neer ought to appreciate a traffic 
intervention that provides a 33% 
boost to capacity for a 60% lower 
cost than a traditional road widen-
ing scheme. 

On the other hand, most dili-
gent designers would be unable to 
ignore stakeholder concerns about 
the impact all-lane running has on 
motorway safety, or claims that 
it increases congestion, and by 
extension carbon emissions, on the 
surrounding road network.

The smart motorway concept 
involves adding extra lanes to 
motorways by upgrading hard 
shoulders to carriageway standard, 
controlled by variable message 
speed limit signs. As reported in 
New Civil Engineer, the Metropolitan 
Police is among those stakeholders 
to express reservations about the 
safety of smart motorways. It told 
the committee that there was “clear 

Smart Motorways  Analysis
B e n  C r o n i n

I
evidence” of a “significant” rise in 
reported near misses on sections 
of the M25 where the hard shoulder 
has been used for running traffic.

Like the Automobile Associa-
tion (AA), the Metropolitan Police 
approaches the smart motorway 
debate from a different angle. 

Both parties are justifiably con-
cerned about the safety of drivers 
whose vehicles have broken down 
in the hard shoulder, the safety of 
operational staff attending road-
side breakdowns and the ability of 
emergency services to reach major 
incident scenes.

Ranked against them are the 
views of those who have the most 
to gain from the cost-effective intro-
duction of all lane running. 

The Department for Transport’s 
submission understandably cele-
brates the improvement in average 
journey times for road users on the 
M25 while drawing a different con-
clusion about the safety figures. 

It references accident data from 
Highways England’s evaluation 
of the first 12-month operational 
period of the M25 smart motorway 

schemes. This claims overall colli-
sion and casualty rates for the two 
schemes on different parts of the 
motorway have improved, with no 
fatalities attributed to all lane run-
ning. In mitigation, it admitted that 
there was an increase in recorded 
serious collisions on the smart 
motorway section between junc-
tions 5 and 7 of the M25, although 
it contends that none of these were 
directly related to all lane running.

So where does the balance lie in 
the argument? The reality is, it’s 
probably too soon to say. 

Perhaps now is the time to 
earmark some of that money to de-
velop a solution that really puts the 
“smart” in “smart motorway” .

Discover the ‘dark arts’ of 
specialist geotechnical engineering.

FREE
SEMINAR

Register now... www.bacsol.co.uk/eventswww.bacsol.co.uk/eventswww.bacsol.co.uk/eventswww.bacsol.co.uk/eventswww.bacsol.co.uk/eventswww.bacsol.co.uk/eventswww.bacsol.co.uk/eventswww.bacsol.co.uk/eventswww.bacsol.co.uk/events

•  Manchester – 10 May 2016
•  London – 12 May 2016

K e y  S TAT 
 

33%
Boost to 
capacity 
resulting 

from using 
hard shoulder 

running on 
motorways

 

Read a full version 
of this article at  

newcivilengineer.
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How will Brexit  
affect our industry?   

he lead-up to the 
referendum on 
whether Britain 
should exit the 
European Union (EU) 

has already ignited a heated debate, 
with harsh words and vociferous 
scaremongering. And that’s just the 
politicians.

But how will the decision 
affect engineers and the wider 
construction industry?

Many of the country’s biggest 
civils firms recently joined other 
UK businesses to sign a letter that 
backed the campaign to keep Britain 
in Europe. The letter, published in 
The Times, outlined the presumed 
benefits of remaining in a reformed 
EU. It stressed that business needs 
unrestricted access to the European 
market of 500M people.

It’s not news that the construction 
industry has been faced with a 
major skills shortage for some time. 
With major infrastructure projects 
from High Speed 2 to Crossrail 2 
on the horizon, the need for skilled 
workers across the industry is 
growing exponentially. While the 

Brexit Referendum  Analysis
B e n  C r o n i n

T
long-term focus must be on ensuring 
we are attracting young British 
people into the industry, the stark 
reality is that we are currently 
supplementing our workforce with 
people from neighbouring European 
nations.

There remains a lot of uncertainty 
about how much of an effect leaving 
the EU will have on our ability to 
recruit supplementary European 
labour for UK projects. Much of the 
contradictory information currently 
available is about as clear as a puddle 
on a muddy construction site.

Further anxiety was expressed 
by global fund manager BlackRock. 
It has warned that cutting ties with 
the EU would affect the financial 
industry’s contribution to the UK 
economy, tax revenues and trade 
balance.  “Our bottom line is that a 
Brexit offers a lot of risk with little 
obvious reward,” said BlackRock 
vice chairman Philipp Hildebrand.  
So while pro-EU prime minister 
David Cameron and eurosceptic 
London mayor Boris Johnson 
continue their pantomime-esque  
war of words, we’re left to pick 

through the drivel.
Despite all the doom and gloom, 

many remain undecided about 
which way to vote. Leaving the EU, 
could allow our industry to be more 
agile and penetrate the restrictive 
rules and regulations which are often 
completely irrelevant to UK projects. 
Perhaps leaving the EU would also 
force industry and government to 
act more swiftly to ensure we can 
attract and train the next generation 
of construction professionals, instead 
of remaining reliant on recruiting from 
across the Channel.

“The stark 
reality is that 

we are currently 
supplementing our 
workforce with people 
from neighbouring 
European nations

Read a full version 
of this article at  

newcivilengineer.
com
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L o w  C a r b o n
RestRicting 
movement

The articles on climate change in 
March’s New Civil Engineer highlight 
key issues but fail to make the 
important point that transportation 
is a major source of carbon 
emissions.

The problem is that most of the 
energy used to fuel and construct 
vehicles comes from fossil fuels. If 
global temperature rise targets are 
to be met this must be addressed.

To tackle this, it would be 
necessary to cut down the 
movement of stuff across the 
world and reduce the need for 
people to travel. This would 
require international agreement. 
I hesitate to suggest a solution 
but one way forward might be to 
increase carbon taxes so that they 
cover the full environmental cost 
of transportation, making it, for 
example, cheaper to source steel 
locally rather than from China, or, 
at a local level, to buy food from 
a farmers’ market rather than a 
superstore.

While traffic reduction would 
have a number of obvious benefits, 
a downside would be less work 
for civil engineers employed on 
transport infrastructure. One would 
hope that this would be offset by 
employment on flood protection, 
sustainable power generation and 
other work needed to mitigate the 
effects of climate change.
David Naylor (M) davidjohnnaylor@
sky.com

L o w  C a r b o n
infRastRuctuRe 
encouRages tRavel
Your agonising over carbon dioxide 
emissions prompts thoughts about 

some of the easy steps that we 
ignore: offices, as well as homes, 
are habitually overheated; young 
people who are concerned about 
“saving the planet” still don’t switch 
off the lights; motorway drivers 
flout the speed limit, at the cost of 
increased fuel consumption; and 
vast quantities of food is wasted. 

Then there are the contrary 
developments: multiplying delivery 
vehicles dealing with internet 
purchases; Crossrail and potentially 
Crossrail 2 encouraging yet more 
travel; materials shipped backwards 
and forward across the country, or 
across the world, because transport 
is cheap. There are many areas 
in which we could decrease our 
emissions.
Mike Keatinge Highbank, Marston 
Road, Sherborne Dorset DT9 4BL

F L o o d i n g
is DRax as low caRbon 
as it claims to be?

In the article on Drax power station 
the implication is that burning wood 
chips is better for the environment 
than burning coal. 

On a pragmatic level this claim 
is dubious and my understanding 
is that the model on which this 
claim was based is now discredited. 
Indeed, I understand that a newer 
model shows using wood chips is 
environmentally significantly worse 
than using coal.

That said, the situation in respect 
of spare UK generating capacity 
is dire and getting worse. The 
postponing of a final decision on 
Hinkley Point C has become an 
annual joke, the existing nuclear 
stations are well past their use 
by date and just under 50% of the 
remaining coal-based generating 
capacity is due to close this year. 
Diesel generators seem to be being 

@

read more 
letters at  
www.newcivil 
engineer.com

used as a quick fix stop gap but, 
apart from the high generating 
cost, these are even worse for the 
environment.  

We therefore need new long term 
capacity, (both base and standby 
that can be called on at short 
notice), to come on stream. Hand-
wringing over environmental effects 
will not address the problem. 

Reliance on imports, be it coal, 
gas, wood or electricity, is also 
strategically a dubious approach. 

The failure of successive 
governments to address the issue 
and the Conservative mantra that 
public ownership is bad and private 
enterprise and market forces is the 
only way for what is an issue of 
strategic national importance, (and 
electricity supply is not the only 
area suffering from this), are now 
coming home to roost.
Jeremy Abell 
 jeremy_abell@yahoo.com

S t r u C t u r e S
bRiDge of sighs

The new Bath bridge design looks 
like a less intense version of the 
Simone de Beauvoir Pedestrian 
Bridge, Paris. Great choice.
Stephen Walsh posted online on 
“The Gallery | Winner of new 
Bath bridge design competition 
revealed”

t r a n S p o r t
cheapeR is sometimes 
moRe pRactical
So we are going to spend another 
mountain of cash for yet another 
Crossrail line to serve London. 
Please don’t talk about improved 
connectivity when the “Elizabeth 
Line” is but a few yards from 
the ghost station of Stratford 
International on High Speed 1 (HS1). 

the editor,  
new Civil 
engineer, 
telephone 
House,  
69-77 paul 
Street, London,  
eC2a 4nQ 
email: nceedit@
emap.com 

less intense: Bath bridge design

Your View
l e t t e r s  to  t h e  e d i to r 

A N d  C o M M e N t s  o N l i N e
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The construction 
sector and the  
UK’s governing 
bodies have both 
entered a new era.

As the construction 
sector evolves, so 
too does the political 
landscape. 

Devolution is 
poised to usher in a 

new era of combined local authorities which 
will, I believe, bring new opportunities to 
improve the maintenance of the UK highways 
asset. 

Momentum is building for this devolved 
approach. Tarmac recently commissioned 
an infrastructure outlook report, conducted 
by the leading independent market research 
company IPSOS Mori, which interviewed 300 
construction professionals. 

Nearly three quarters agreed that local 
government should be able to make decisions 
about local infrastructure projects, with 
61% believing devolution would help in 
their delivery. The results also show a 
majority believe the bulk of the government’s 
infrastructure spending is being spent in 
London and the South East with other regions 
unlikely to benefit. 

A devolving of powers could be set to change 
this perception. Devolution to Sheffield, Greater 
Manchester, the West Midlands, the North 
East and the South West has been announced, 
and proposals for the creation of combined 
authorities are continuing to be made.  

To truly improve highways maintenance at 
the local level, we need to understand highways 
at the local level.

The devolution of powers to the very 
authorities that have this local knowledge 

would seem to strengthen delivery.
It’s important that we guard against creating 

additional levels of bureaucracy and the 
inherent  implications of this. However, by 
devolving powers to combined authorities, 
highways maintenance throughout the UK 
could be significantly improved. 

This move will enable the introduction of a 
more collaborative procurement model, with 
regional highways departments working with 
neighbouring authorities to deliver the most 
effective solution.

What gives me confidence in this view?  To a 
degree, it’s because this collaboration is already 
happening. 

The Midlands Highways Alliance, while not 
a combined authority, nevertheless gives an 
encouraging precedent.  

It has a combined membership of 20 local 
authorities which work together to improve 
performance and best practice. Over the 
past eight years, the group has successfully 
generated average annual efficiency savings 
of £4M through collaboration and collective 
procurement.

The process must be carefully managed to 
ensure that it doesn’t lead to fragmentation 
– a point which also came through in the 
results of our report. However, devolution 
can create the environment we need to drive 
collaboration and innovation to meet our 
highways challenges, led by people who have 
the knowledge on the ground.  
l Paul Fleetham is Tarmac Contracting  
managing director

r o a d S  v i e w

Evolution  
through  

DEvolution

paul 
Fleetham

An easy connection between 
these two critical pieces of national 
infrastructure could be made, all 
on railway land. Instead you have 
change twice taking the bizarre DLR 
round the houses route back to 
Stratford. 

A simple connection at grade 
between HS1 and the line directly to 
Heathrow can be made. No ...far too 
cheap, far too simple, so we can’t 
do that.
Adrian Millward, posted online on 
“Councillors back 2020 start for 
Crossrail 2” 

r o a d S
haRD facts

What is missing from the analysis 
is the fact that the hard shoulder, 
although safer than a stopping in 
a live lane, is still a highly risky 
environment. Many people are 
seriously injured and there are a 
number of fatalities on the hard 
shoulder each year. Unfortunately, 
something like 80% to 90% of stops 
on the hard shoulder are illegal and 
the fact that such illegal behaviour 
is much reduced on all lane running 
(ALR) is one reason why safety 
improves when ALR is implemented 
and the hard shoulder is converted 
to a running lane. The residual and 
understandable concern about the 
low proportion of vehicles which 
are unable to reach an Emergency 
Refuge Area and stop in a live 
lane is already being addressed 
through stopped vehicle detection 
technology which I believe is 
currently being trialled on two 
motorways.
Richard Craig posted online on 
“Analysis | When is a motorway 
‘smart’?”

b u S i n e S S
bRexit Debate: which 
siDe aRe you on?
Economy, peace, security. Like 
we’ve been doing really well at that 
for the past 20 years...
Paul Wilson posted online on 
“Civils firms enter Brexit debate”

...This sounds very much like big 
businesses wanting cheaper labour. 
It may be in the interests of these 
business leaders to stay in Europe 
but not for its workforce.
Graham Bartlett posted online on 
“Civils firms enter Brexit debate”
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 I n his 2015 Comprehensive Spending 
Review, published last November, 
chancellor George Osborne said: “We 
are the builders”. He pledged a total 
of £61bn investment in transport 
including starting construction of 

High Speed 2 (HS2), confirmation of £13.4bn 
for the Roads Investment Strategy and the 
allocation of £5bn for roads maintenance.

Ahead of the Budget announcement as this 
issue went to press, engineers and industry 
experts gathered at a recent roundtable held 
by New Civil Engineer and Aecom to discuss 
the actions the government should take to 
fulfil the promises set out in the Spending 
Review and the implications it will have for 
the coming five years.

Out of the crisis zone
The evening started positively with 
Infrastructure & Projects Authority head of 
infrastructure performance and reporting 
Alan Couzens saying that compared to 
pre-2010, before Infrastructure UK was on 
the map, infrastructure was now central to 
government policy. 

He said he thought that the narrative  
had changed slightly from “the need  
for infrastructure to respond to the fiscal  
crisis, to infrastructure now being 
fundamental to this government’s 
productivity agenda”.

This he said was reflected in the 
Spending Review, which had retained 
the government’s £100bn public sector 
investment commitment. However, he 
warned that there needed to be a more 
organised approach to future investment.

“There is a need to be slightly more 
clinical in the way we prioritise that 
investment going forward and that will be 
a key role for the National Infrastructure 
Commission (NIC),” he said.

“The Heathrow 
decision will set 

a precedent for whether 
Britain is a country 
which actually delivers 
infrastructure and listens 
to independent advice

N E W  C I V I L  E N G I N E E R
A P R I L  2 0 1 6

Couzens: Infrastructure is now on the map

Cohen: Questioned Infrastructure Commission

How, what, when, why for the nIC
The NIC was set up in October last year 
and it has three main points of focus: 
connections between cities in the North, 
London’s transport system, and energy. The 
role it has to play in the delivery of future 
infrastructure projects was the source of 
some debate.

Association for Consultancy & Engineering 
senior group policy manager Peter Campbell 
said the role of the NIC was to bring together 
a group of industry experts who were 
politically disinterested, but had the skills to 
look at the areas in which the government 
was interested. Then, he said, it could make 
a judgement about what the best course of 
action was.

But Aberdeen Asset Management head 
of infrastructure funds Gershon Cohen 
questioned the type of people employed by 
the commission. 

“Is the Commission going to be full of 
technical experts or are they just going 
to consult the same people as before?” he 
asked. “Will the Commission rework all the 
current analysis of what is needed [and] just 
delay implementation?”
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Cohen said the true test of the commission 
would be how its strategic planning would 
manifest itself in policy. He also said that 
most people were only concerned with 
implementation and delivery, and that the 
NIC could just be creating a new level of 
bureaucracy.

Aecom civil infrastructure chief 
executive Richard Robinson agreed that 
the commission must be taken seriously: 
“It must not become a long-grass forum 
into which politically charged decisions are 
kicked,” he said.

Major infrastructure projects 
versus voting popularity
Tideway external affairs director Phil Stride 
supported the NIC as a new independent 
body which would hold the government to 
account for major project delivery.

He said that in his experience, where the 
Thames Tideway Tunnel construction sites 
were next to residential accommodation, 
some local politicians had, perhaps 
understandably, been more concerned about 
losing votes than supporting the overall long 
term objectives of the project.

“The construction of the super sewer will 
cause some disruption to something in the 
order of 10,000 people, and yet the project, 
when complete, will provide benefi t to 8M 
Londoners for over 100 years,” he said.

“We’re always 
building for 

problems that we’ve got 
today, using technology 
that we had yesterday. 

Stride: Supports Infrastructure Commission

Debate     Infrastructure investment



21 A P R I L  2016   |    N E W  C I V I L  E N G I N E E R

“The implications 
of saying ‘no’ 

to Heathrow have
 huge ramifi cations 
for the industry

In association with

Can technology help?
Frustrations about the lack of forward 
thinking about innovation and the use of new 
technologies were also raised. Bam Nuttall 
chief executive Steve Fox said that the 
industry designs for what it already knows, 
but that the future was completely different. 
He said he wanted future developments 
to be unconstrained by current barriers – 
getting people out of cars, installing “decent” 
broadband, and starting to overhaul mass 
transit on the railways. This, he said, would 
start to free up thinking.

“We need to start basing it on tomorrow,” 
he said. “We have to change how we 
interface with public transport; our 
infrastructure has to change so that it 
becomes fl exible and agile.”

Colas executive director, asset 
management David Craik agreed. He said: 
“We’re always building for problems that 
we’ve got today, using technology that 
we had yesterday. We ought to build the 
uncertainty into the plans that we’ve got for 
the future.”

north vs South divide
Craik highlighted the lack of infrastructure 
in the North and said that there was good 
capability to deliver it, but that he was 
unsure how the different parties push the 
projects through. “We’ve got the opportunity 

Peter Campbell, senior group policy 
manager, Association for Consultancy 
& Engineering
Gershon Cohen, head of 
infrastructure funds, Aberdeen Asset 
Management 
Alan Couzens, head of infrastructure 
performance and reporting, 
Infrastructure UK 
David Craik, executive director-asset 
management, Colas 
Steve Fox, chief executive, Bam Nuttall 
Ralph Freeston, programme manager, 
London Underground 
Stephen Leo, business development 
director, Bouygues 
Nirmal Kotecha, director of capital 
programme and procurement,  UK 
Power Networks 
Charles Mills, head of LU Crossrail, 
Transport for London 
Alasdair Reisner, chief executive,
Civil Engineering Contractors 
Association 
Phil Stride, external affairs director
Thames tideway tunnel, Thames Water 
Utilities 
Steve Tarr, managing director of major 
projects, Balfour Beatty 
Ian Hay, director and head of rail – 
Europe Aecom  
Richard Robinson, chief executive 
– civil infrastructure Europe, Middle 
East  India and Africa, Aecom 

arOUnD THe TaBle

there, let’s make it happen. Let’s build that 
infrastructure now,” he said.

Transport for London (TfL) head of LU 
Crossrail Charles Mills said he wanted to see 
investment being spent on projects which 
are the most likely to happen. 

He said that without investment in TfL, 
London would clog up in the near future 
under the weight of increased passenger 
demand while, the case for the North was 
unproven.

Reisner responded to this by saying that 
although he agrees with the principle of 
London being treated as a priority, because it 
is the centre of government and the fi nance 
industry, he said that thinking about the 
long term future of the country meant more 
investment in infrastructure in the North.

“I know that the arteries of London are 
clogged up, but I think that that’s the case 
because the argument has always been won 
by London in terms of investment. Actually 
if you had invested in Northern cities over 
the last 20 to 30 years, you wouldn’t have 
had the drain on the system. The things that 
don’t have to be in London don’t have to be 
in London.”

The Future
Balfour Beatty managing director of 
major projects Steve Tarr suggested  that 
infrastructure spending could be expressed 
in terms of GDP as is the case for defence 
spending.

“Shouldn’t we have a statutory 
commitment to do something similar with 
infrastructure to provide the stability and 
surety that industry needs in order to 
commit investment?” He said. “It’s important 
to anchor infrastructure as a critical enabler 
for long term growth.”

Fox ended the evening by urging the 
industry to make an irrefutable case for the 
benefi ts of infrastructure spending.

“We should accept the bits we can’t 
change and change the bits we can,” he said. 
“We in the industry can really infl uence the 
things in the future. We won’t know all the 
answers but we need to start building things 
that we can make infi nitely more adaptable 
and fl exible and help people to make the 
right decisions.”

reisner: Heathrow concerns expressed

N E W  C I V I L  E N G I N E E R
R E A D  M O R E  D E B A T E S  A T   W W W .
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This also resonated with Civil Engineering 
Contractors Association chief executive 
Alasdair Reisner. But he warned of the 
implications of the government ignoring the 
commission’s recommendations, especially 
when it came to the decision on the expansion 
of the runways at Heathrow. He said the 
Heathrow decision had far greater impact 
than for just Heathrow and that it will set a 
precedent for whether Britain is a country 
which actually delivers infrastructure and 
listens to independent advice.

“The implications of saying ‘no’ to 
Heathrow have huge ramifi cations for the 
industry because if the commission doesn’t 
work, we’re all stuck where we’ve just been,” 
he said. “As a country we all need to get 
behind Heathrow, because we’ve got some 
independent advice which says undoubtedly 
it’s the right thing to do.”
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EXPORT 
POTENTIAL

B Y  J A C K I E  W H I T E L A W

HIGH SPEED 2 WILL GIVE OUR CIVIL ENGINEERS 
SKILLS TO SELL AROUND THE WORLD

A ssuming Britain’s 
infrastructure 
chancellor did not 
have a meltdown in 
March’s Budget, 
this year should be a 

huge one in the story of high speed rail 
in the UK. 

Enabling works for the 225km phase 
one of High Speed 2 (HS2) from London 
to Birmingham were due to be let in 
March. An engineering design partner 
is due to be appointed, the Bill to 
construct the railway is expected to 
be enacted by late Autumn, and the 
nine construction packages, which 
contracting teams are in the middle of 
competing for will be awarded by the 
end of the year.

For the country, though, the story 
is not just about HS2 with its promise 
of new capacity along with freeing up 
existing lines for more passenger and 
freight services.  

There is a whole world out there 
and British engineers and British 
engineering businesses, thanks to 

HS2, are going to be in the forefront of 
the technology just at the time when 
countries including Malaysia, India and 
the United States  properly address 
their need for high speed rail. 

It is the most effi cient way to 
move large quantities of people over 
medium distances compared to fl ying 
and driving – what else can compete 
with shifting 1,000 people over 100km 
plus every three minutes?  And in 
the developing world, high speed 
rail will keep centres of population 
connected just at the moment when 
world populations explode and there is 
the much predicted mass move to the 
cities. 

“The world is taking high speed rail 
seriously. Urbanisation demands it 
because it connects and distributes 
people in the most effi cient way,” says 
Atkins HS2 director John McSheen.

“The aim is that the UK can become 
the new hub of high speed rail know-
how. We are buying in knowledge at the 
moment to augment the tremendous 
capability we already possess in this 
country but as we further develop our 
skills, in depth, we can sell them on. In 
terms of export potential for the UK, it 
is huge.”

Building HS2 will make it the turn 

In terms of main civils works, there 
are reputed to be nine joint ventures 
(JVs) in total.  All JVs are chasing 
circa nine design and build contracts, 
worth between £750M and £1bn.

� Costain/Strabag/Skanska, with 
Arup as designer and Typsa – also 
prequalified for enabling works
� Balfour Beatty/Vinci/Systra, with 
Mott MacDonald – also prequalified 
for enabling works
� Fusion (Morgan Sindall/Bam 
Nuttall/Ferrovial), with Aecom 
and Amey – also prequalified for 
enabling works
� Dragados/Hochtief/Morrison/
Taylor Woodrow, with Capita 
and Ineco (Momentum 
Infrastructure) – also prequalified 
for enabling works
� Carillion/ Kier/Eiffage, with 
Arcadis, Flint and Neill (Cowi) 
– also prequalified for enabling works
� Laing O’Rourke/Murphy/FCC 
(LFM JV) – also prequalified for 
enabling works

HS2 PHASE 1 BIDDERS
KEY STATS

£50bn
Expected UK 

investment 
in both High 

Speed 2 
phases

£625bn
Anticipated 

global 
investment 

in high speed 
rail
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of the British to be the high speed 
experts, following on from the 
Japanese, French, Germans, Chinese 
and latterly the Spanish, who because 
of the rapid construction of their 
own 3,100km high speed network are 
currently the go-to people – certainly in 
Europe – for the latest expertise. 

The consortiums currently bidding 
for the HS2 packages all make a big 
deal of the skills they have within them 
from countries with well developed, 
modern high speed networks. As that 
knowledge transfers the UK can take on 
the reputation of being the high priests 
of high speed. 

The size of the prize in the global 
market a few years down the line could 
potentially be extraordinarily good 
payback for the £50bn investment that 
the British government is, hopefully, 
making in both phases of HS2. 

In terms of potential project 
investment, the number being bandied 
about is around the trillion dollar mark 
at minimum just for infrastructure, 
depending on which schemes you 
pick to put in your high speed rail 
basket. But there is agreement 
that the opportunity for the UK is 
unprecedented and the timing is 
exactly right.

“We are trying to get the data on 

the size of it all, but you could say 
the opportunity is over $1trillion 
(£625bn),” says Peter Woodward, the 
Atkins professor of high speed rail 
at Heriot Watt University. “HS2 has 
come just at the right time for the high 
speed rail explosion and will allow 
the UK to capitalise on her high speed 
experience including research and 
development and new technology.  
Wherever high speed rail goes in the 
future, we will have the technology and 
knowledge required to underpin it and 
become a major exporter of high speed 
experience.”

Heriot Watt is in discussion with the 
Scottish government about setting up 
an advanced rail centre including a 
test facility that will allow it to analyse 
high speed rail and develop the 
most advanced numerical modelling 
techniques. 

And it has just started an MSc course 
in train and track systems. Woodward 
himself has just completed research 
looking at behaviour of railway track at 
high speed including the impact of high 
velocity on bridge decks. He is moving 
on to look at the application of pre-
formed structures for high speed rail to 
enable it to be built more quickly. 

Universities around the country are 
similarly developing their high speed 
rail offering. And allied with the HS2 
high speed rail colleges in Birmingham 
and Doncaster, some of the pieces are 
in place to develop the requisite skills 
in the UK for the new railways.

Those skills won’t all be available for 
HS2 phase one, but “we are building an 
army for 15 years down the line,” says 
Aecom UK and Europe transportation 
managing director Paul McCormick.

They should be coming out of 
colleges ready for phase two of 
HS2 between the Midlands and the 
northern cities, a confi rmed route for 
which – barring any change of policy, 
should be announced this autumn. 

But they, along with colleagues 
from the tunnelling academies 
established for Crossrail, will also 
be available to travel around the 

HS2 PHASE 1 BIDDERS

“HS2 is going to 
provide so many 

British companies with 
very good, solid high 
speed rail capabilities 
that they will be able to 
use overseas

Above: Global 
high speed rail 
investment 
has increased 
substantially since 
the beginning of 
this century. 
Source: 
International 
Union of Railways

� Bouygues/Volker/Sir Robert 
McAlpine – (Align JV) – also 
prequalified for enabling works
� Acciona/Sisk/Lagan – not 
prequalified for enabling works
� Fluor/Sacyr – announced 13/01/16 
& bidding for civils work only

Designers
Arup, Mouchel and WSP Parsons 
Brinckerhoff have won design 
contracts worth a combined 
£150M for HS2 phase two between 
Birmingham and Crewe.
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globe to other high speed projects.
For the consultancy sector there is 

expertise which has already been used 
for HS2 that can be snapped up by 
overseas clients to help develop their 
projects. 

“Early concept design, route 
alignment, documentation, 
environmental assessments, etcetera, 
all this we can already sell,” says 
Aecom business development director 
for transportation, Europe, Derek 
Holden. “HS2 is going to provide so 
many British companies with very 
good, solid high speed rail capabilities 
that they will be able to use overseas.”

Aecom is lead designer for HS2 phase 
one bidder Fusion –  a consortium of 
Morgan Sindall, Bam and Ferrovial. 
Aecom engineering director for civil 
infrastructure in Europe, the Middle 
East, India and Africa, Mark Raiss, is 
looking forward to using the skills of 
the firm’s own high speed rail design 
centre in Madrid, which has worked on 
25% of the Spanish network, in support 
of Fusion’s extensive High Speed Rail 
experience.

Design speed for HS2 is 400km/h, 
though running speed is likely to be 
nearer 350km/h.  That brings with it 
new quirks for rail designers he says. 

“Ground borne vibrations caused 
by the pressures of high speed trains 
create shock waves that have to be 
catered for, bridges have to be stiffer 
or they start vibrating under the 
dynamic influence of the trains and the 
geometry of the bends has to be right 
for higher speeds. We also need porous 
portals at the end of the tunnels so we 
don’t get sonic booms as the trains 
pass through them.

“HS2 needs the Continental 
experience and it is very important 
to the Fusion team that our Madrid 

“High speed 
rail can 

seem expensive per 
kilometre but for 
medium distance it 
doesn’t make sense  
to go up in the air

High Speed    Introduction

Across the world 
the population is 
growing and also the 
drift to city living 
continues. Britain 
is no different. In 
England alone, 
some 40M people 
live in our major 
city regions and by 
2050 that figure will 

be nearer 60M. These bring major challenges 
including for transport. How people travel 
between them; economic health and simple 
liveability depend on the easy and congestion-
free movement of people and goods – in cities, 
commuting to them and, vitally, between them. 
Congestion stifles economic growth and, at a 
human level, it wastes peoples’ lives.

Industrialised nations have seen high speed 
rail as a 21st century solution to transport 
between city regions. It offers dramatic new 
capacity to respond to travel growth; a two 
track high speed line can carry more passengers 
than two new motorways. It offers dramatic 

h s 2  v i e w

Rapid 
Response

Andrew
McNaughton

changes to the way cities grow together as 
people are brought closer together – distance 
becoming measured in journey time not 
distance. And after half a century of rapid 
technical development, which is still continuing, 
high speed rail offers frequency, dependability 
and safety with a very light carbon footprint. 
As a complementary benefit it releases existing 
main railways and roads to provide new 
capacity for passenger commuting and freight 
haulage growth.

High Speed Two is building on the world’s 
collective wisdom and innovating to take the 
system further. The freedom to design a new 
intercity transport mode from scratch – re-
inventing rail in the way our fathers re-invented 
road travel with the motorways in the last 
century, which was (Lord) Andrew Adonis’s 
challenge in 2009 – is being taken to the full.   

We will excite travellers and change the 
perception of inter-city travel as we connect 
our major city regions. Passenger-led and 
engineering driven, we will excite generations of 
engineers too!
Andrew McNaughton is HS2 Ltd technical director
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designers have detailed, hands on 
experience that we in Britain can 
access.” 

High speed rail requires substantial 
investment, but Arup global rail 
director Colin Stewart believes that 
this high level of capacity cannot be 
achieved by alternative modes. “How 
many cars would you need to move the 
1,000 plus people on each high speed 
train?” he asks. 

“And the railway is about one third 
the land take of a motorway, though 
the capacity is the same. High speed 
rail can seem expensive per kilometre 
but for medium distance it doesn’t 
make sense to go up in the air and you 
can connect city centre to city centre, 
preferably by utilising brown field 
regeneration sites.” 

Cities need to be connected within 
themselves first to ensure they 
function. They can then be linked to 
each other to maximise the economic 
development potential for the urban 
areas and the country, he says. Rail 
is the obvious answer, and if you are 
building a new railway, why would it 
not be the up to date technology of 
high speed?

Around the world, demand and 
interest in what the UK is doing with 
HS2 is enormous. Stewart and other 
leading high speed engineers are 
popular interview candidates for local 
television whenever they visit places 
like Malaysia or Singapore for instance.

The big question for the future will 
be: will the UK’s reluctant traveller 
contractors be encouraged to follow 
their consulting partners overseas 
once they have some HS2 experience 
to sell?

“I do hope so,” says Holden. “When 
we go overseas we have often team 
up with contractors but rarely find 
ourselves talking to the British. It would 
be nice to have some back up from our 
compatriots.” N

 

Europe
Apart from the 543km of high speed 
planned for the UK,  in Europe 
alone 10,272km are planned across 
Portugal, Sweden, Russia, Poland, 
Spain, France and Germany according 
to figures from Spanish contractor 
Dragados. Track that is constructed, 
or under construction covers 
10,280km.

United States
There are plans for around 30 
schemes for high or higher speed rail 
(between 125mph and 220mph) in 
the US including the Texas Central 
railway between Dallas and Houston, 
the All Aboard Florida line from 
Miami to Orlando, the Connecticut 
High speed rail line and next 
generation high speed rail in the north 
east corridor including between New 
York and Boston. 

The central section of California 
high speed rail from Merced to 
Bakersfield operating at speeds of 
350km/h is under construction with 
the intention to build the whole 
840km line from Los Angeles to San 
Francisco by 2029. 

Phase two, for which there is no 
start or finish date yet, will take the 
line to Sacramento in the north and 
south to San Diego making a total 
length of 1,300km. 

China
China has 19,000km of track in 
service and is planning another 
30,000km by 2020, although the 
pace of investment has slackened.

South East Asia
Official agreement was reached to 
build the 375km Kuala Lumpur-
Singapore high speed rail project 
linking Malaysia and Singapore in 
2013. Construction was due to start 
last year, but was pushed back to 
2017, with completion in 2022. 

India
In December 2015 India and Japan 
signed memoranda of understanding 
for the development of a Mumbai-
Ahmedabad high speed line using 
Japanese Shinkansen technology. 

The Ministry of Railways in 
September last year awarded 
contracts for three more high speed 
line studies: Delhi-Mumbai; Mumbai-
Chennai; and Kolkata-Delhi, with the 
Spanish and French key players in the 
work. A study for a Delhi-Nagpur line 
is to be undertaken through an inter-
governmental agreement with China.

There are at least 14 high speed  
rail corridor plans on the books 
on Indian Railways with experts 
estimating that India will need to build 
10,000km of line.

potential MarketskeY stats

30,000
kilometres 

of high speed 
rail planned 

for China

10,000
kilometres 

of high speed 
rail planned 

across europe

“ the railway is 
about one third 

the land take of a 
motorway, though the 
capacity is the same

High speed on the go

High Speed    Introduction



Bringing
structures
to life

UK Sale & Hire 0800 389 8231
www.rmdkwikform.com

GROUND SHORING

Find out more

RMD Kwikform offer a complete Ground Shoring Solution for all your groundwork needs with a 
customer focused branch network across the UK dedicated to providing you with the most effi cient 
shoring solution possible.

With an ever growing range of innovative equipment featuring CE marked trench lining systems our 
engineers have the skill and experience to maximise your Ground Shoring requirements.



will put further pressure on design 
resource. A first view of what these 
contracts look like will be unveiled 
soon. But design will again be crucial, 
both for the complex London Euston 
rebuild and for the new build stations 
at Old Oak Common, Birmingham 
International and Curzon Street.

Curzon Street is particularly 
interesting for designers, as HS2 Ltd 
is eying up the opportunity to bring 
in significant private finance from the 
oversite development opportunity.

“It is a major development site 
and there is a real opportunity to get 
private financing,” says West. “It is a 
really exciting opportunity.”

West says that JVs bidding for the 
civils works will not be expected to tie 
down other suppliers at tender stage. 
Instead, she said the door would be 
left open to suppliers working across 
contracts.

“We are not asking to see tied up 
supply chains but we do want to see 
the methodology that bidders will 
use to build their supply chain,” says 
West. “We have talked forever about 
collaboration and we want to see JVs 
sharing good ideas wherever possible.

“So that’s why we’re not going for 
a fully tied supply chain, as JVs might 
be able to put work out across the 
supply chain.”

of design work and we would need 
to see how that design work is being 
delivered,” she says, adding that 
many design firms vying for work with 
the JVs will also be tied up working 
directly for HS2 Ltd.

“We’ve got Phase 2A design work, 
still some Phase 1 hybrid bill design 
work, and Phase 2B design work 
coming along. And we are not the only 
client in the UK. So it is concerning 
that we’re going to get enough of the 
right skills in our works,” she explains.

“We all know how the construction 
industry works; it bids low to win the 
bid and then looks to make claims. I’m 
an advocate of a procurement process 
that tests what’s achievable. A lot of 
what I want to test is that people can 
deliver what they have bid,” she adds.

Station design and build contracts 

P icking designers with a 
demonstrable capacity to 
deliver will be crucial for 
joint ventures bidding for 
major civils contracts on 
High Speed 2.

Project promoter HS2 Ltd’s 
commercial director Beth West is 
clear that design capacity in the 
market remains one of her chief 
concerns, and says the onus will be 
on contractors to prove their bid 
team can to deliver.

West’s procurement colleagues are 
currently assessing prequalification 
documents of nine joint ventures 
vying to make the shortlist for the 
civils work when it is announced in 
the next few weeks.

Consortiums will be competing for 
nine, £1bn design and build contracts 
when bidding begins in earnest. 
Seven of these JVs have already been 
shortlisted for a share of £900M of 
preparatory work.

Many JVs have not publicly 
declared their design partners at 
this stage, but West says this will be 
critical information at tender stage.

“Design is so important for us so 
we will expect to have the design 
houses known through the tendering 
process,” says West.

“The issue is one of capacity in the 
market. We are doing a huge amount 

B Y  M A R k  H A n s f o R d

Winning 
hands
hs2 bidders must shoW design capability

West emphasises 
the importance of 
good design in bid 
teams
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“ 
I’m an advocate 
of a procurement 

process that tests 
what’s achievable. A lot 
of what I want to test is 
that people can deliver 
what they have bid
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A s a dubious reward 
for my 14-year-old 
daughter, Thora, 
spending her Easter 
holidays in a French 
school, I took her 

on a quick tour of European railway 
stations. Our practice had recently 
begun designing Old Oak Common 
station for High Speed 2 (HS2); a 
new station to provide interchange 
between HS2 and Crossrail and with 
predicted passengers of 250,000 per 
day, it will be as busy as Waterloo.  
Initially constructed in the middle 
of railway lands, it will ultimately 
be at the heart of a new quarter of 
London as planned by the Mayoral 
development corporation, the Old 
Oak and Park Royal Development 
Corporation (OPDC). 

So as part of our 10-day inter-railing 
trip we took in Lille in France, Liège in 
Belgium and Berlin in Germany.

Lille is perhaps a well-known 
story – how northern French towns 

B Y  R O B  N A Y B O U R

STATION 
TO STATION
WHAT COULD MAKE THE HIGH SPEED 2 
STATION AT OLD OAK COMMON A SUCCESS?

Berlin Hauptbahnhof: 
Cruciform station at the 
junction of two major rail 
routes

High 
Speed
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competed to have high speed rail 
pass through their constituency 
as part of a drive for regeneration.  
Contrast this to High Speed 1 through 
Kent where the route was designed 
to minimise demolition and nuisance 
and Ebbsfl eet garden city is still on 
the drawing board.

I previously had the benefi t of a 
tour by Lille city council where it 
explained its approach to the project. 
What was striking was the way the 
whole regeneration project was 
led by a co-ordinated government 
approach as part of a public private 
partnership. Rem Koolhaas was 
selected as master-planner of a 
new urban quarter, “Euralille”. As 
well as the station, the masterplan 
included: residential and commercial 
development around and over the 
station; new roads and public realm 
linking to the town centre and Lille 
Flanders station and a large shopping 
and commercial centre between the 
two stations.

It’s diffi cult to imagine that the two 
offi ce buildings that span the station 
would survive a UK Treasury business 
case analysis. But they do lend 
activity and an urban counterpoint to 
the station, which would otherwise 

box and the uppermost on viaducts 
25m or so above.

The main passenger circulation 
follows the cruciform plan and 
is topped by a glazed roof of two 
intersecting arches with a clear span 
of about 85m each. The roof is an 
essay of complex glass engineering 
design and construction by Austrian 
glass specialist Seele, working with 
the architect Gerkan Marg & Partners. 
It is a modern railway cathedral 
reminiscent of the great 19th century 
stations. The light and generosity of 
space make this a pleasant place in 
which to move around and spend time.  

The other key move is to include 
intermediate levels of retail between 
ground level entrances and the upper 
and lower tracks creating fi ve levels 
in total. The retail on these levels 
creates a real sense of place. Like at 
Lille, offi ce buildings span the station, 
giving a total of about 44,000m2 of 
commercial space and support the 
activity within the station.

This is important because 
the development immediately 
surrounding the station has yet 
to arrive. Obviously, the station is 
an embodiment of faith in German 
unifi cation but the key lesson for 
me is that the station creates a 
successful sense of place out of the 
prosaic requirement to change trains.  

Old Oak Common will need to 
achieve something similar if it 
is to successfully seed-corn the 
development of the OPDC. Ultimately 
I would expect the station concourses 
in Berlin and Old Oak Common to 
act as the central public realm of a 
new community. This is appropriate, 
as stations are among the few public 
buildings in which people of all types 
come together in their daily lives. 

Among a string of buildings and 
stations we took in on our way home 
was the recently completed high-
speed station at Liège. 

You can read what I and my 
daughter thought about that station 
at newcivilengineer.com. N 
Rob Naybour is a partner with 
WestonWilliamson & Partners.

KEY STATS

250,000
Expected 

daily 
passengers 
at Old Oak 

Common 
station

400m
Typical high 

speed station 
length

take a 400m long slice through this 
new part of town. This highlights one 
of the issues of high speed stations: 
the sheer size is diffi cult to handle 
within conventional city blocks.  
Even US-sized city blocks, such 
as at Canary Wharf, generally less 
than 100m wide, are of a completely 
different scale. 

On balance, the masterplan does 
a reasonable job, making clever use 
of levels across the site to form a 
coherent connection with the town 
and creating a place based around a 
new civic space. This is particularly 
so when we consider that Lille is 
struggling with post-industrial decline 
and does not naturally command high 
rents and commercial desirability.

Another clear target of our European 
visit was Berlin’s recently completed 
Hauptbahnhof: coincidentally 
handling about the same number of 
passengers as Old Oak Common will, 
and principally an interchange between 
north-south and east-west lines. It is 
typical of the German approach of 
building through-stations within cities. 
The station stacks major rail lines 
on top of one another in a cruciform 
plan, like stacking fi rewood. The 
lowest lines are below ground in a 

“HS2 is building 
no fewer than 

four city termini: 
Euston; Curzon Street; 
Manchester Piccadilly 
and Leeds

Lille High Speed station: 
Helped to regenerate the 
town centre



But also a huge challenge, not least 
because this is a project which will be 
in construction for years. As such it 
has to challenge the design process to 
drive innovation forward and not just 
accept technologies which are used 
today.

“We’re building a railway that’s 
going to be running in 2026, and we’re 
designing today,” explains Hall. “So 
what does that mean? What will it look 
like? What can we anticipate about 
how design is going to change? These 
stations will be around for 150 years 
so you’ve got to design in flexibility,” 
she adds.

There are a number of initiatives 
that HS2 Ltd has put in place in an 
attempt to meet its design aspirations.

The first is a design vision, with the 
mantra: “designing for people, place 
and time” (see box). Hall says that this 
vision is all about adapting the design 
to the needs of future generations.

“Already you’ve got Google Glass 
and in Korea you can do your 
shopping on the platform screen 
doors; that’s the technology you 
can do today,” she enthuses. “How 
can you incorporate the best of 
technology, flexibility, and the best 
design for HS2?”

This question is the basis for the 
passenger profiles which HS2 Ltd has 
built up to give a tangible insight into 
the needs of the end users. These 
profiles are based on actual users, 

H igh Speed 2 (HS2) 
promoter HS2 Ltd 
is embracing its 
newness, taking 
the opportunity to 
rethink every stage 

of the design process, to maximise 
its efficiency and cost effectiveness. 
Above all, its team wants to produce 
a product that goes far beyond being 
just a new railway.

HS2 Ltd is striving to become a 
design exemplar. This new company 
is adopting a fresh new take on the 
way that rail is being designed and 
procured in the UK and is filled 
with expertise from across different 
industries to form a “melting pot of 
ideas”.

So says Kate Hall, HS2 Ltd’s 
design lead and director of built 
environment. 

It is these ideas which it – and 
she – is hoping will make the new 
line, between London and the West 
Midlands in phase one and between 
the West Midlands, Manchester and 
Leeds in phase two, part of a high 
speed network from which other 
countries around the world will want 
to learn.

It is a tremendous opportunity. 

B Y  K a t h e r i n e  S m a l e

Forward 
Thinking
hS2 LTd wanTS iTS projecT To anTicipaTe  
The needS oF FuTure generaTionS “how can you 

incorporate the 
best of technology, 
flexibility, and the best 
design for hS2?
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euston: Computer design of the high Speed 2 terminus

Curzon Street station: terminus in the centre of Birmingham
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from people with small children and 
buggies; the visually impaired and 
wheelchair users; and people with 
large amounts of luggage. 

Designers are not just given pieces 
of paper describing their needs, but 
actually spend the day with these 
people travelling on the existing 
transport networks learning what 
works and where facilities could be 
improved.

“If you follow in the footsteps of 
the people and you live it, you realise 
that what is written in the standards 
– although best practice – may not be 
the best solution or be practical,” says 
Hall. “The barriers out there might be 
different.”

She cites the new Birmingham 
Gateway. “In the new, New Street 
station they’ve got a place for guide 
dogs to go and relieve themselves and 
they’ve got a multi-faith prayer room, 
which I think is great,” she says.

Alongside the design vision is an 
independent design panel (see p38). 
Hall says that normally projects 
consult on design at detailed design 
stage when they are about to dig a 
hole in the ground, but what HS2 
Ltd has proactively done all the way 
through the project is go out and talk 
to people before things are confirmed.

“The point of going out early is 
that it’s not firmed up, so your voice 
counts and what you say will impact 
on what goes on ahead,” says Hall.

“It’s our critical friend and it’s 
challenging us to make sure the 
project goes from good to great,” she 
says. “It’s a great way of getting the 
better minds across the country to 
review the project. 

“It’s not just a review of the 
concrete finish or a bridge’s 
aesthetics, it’s a review of our 
processes. We’re reviewing passenger 
experience. This is not your typical 
infrastructure project, which is just 
concerned about building a system, it 
really is about people.”

The team is also working with 
the Canary Wharf innovation team, 
which is handily situated in the same 
building, to share ideas between the 
industries. 

Behind the scenes this team’s 
function is to come up with new ideas 
to improve future developments and 
then test them out in the Canary 
Wharf area for six weeks. If the 

schemes are successful they can then 
be rolled out.

“It is a ruthless client, so in terms 
of: ‘That’s a good idea, but run it, 
prove it and show the benefits of 
it’,” says Hall. “We can piggy back on 
something which you know isn’t just 
theory on a bit of paper, it works and 
you could roll out.”

Hall also says that HS2 is unique 
because HS2 Ltd is not only building 
it, it will operate and maintain it. 
This simple continuity between the 
different phases of the project has 
had a profound impact on the core 
ways in which it is being designed and 
procured.

“Usually a client commissions a 
bridge, station, railway and then 
moves off. We’re going to operate it 
so we really care about whole life cost 
and the maintenance and dealing with 
the issues,” she says. 

This is filtering into the design 
process with the lines being designed 
for future maintenance in mind.

“A lot of the route touches the ground 
as it’s either on it, in it or above it, and 
there are a huge amount of earthworks, 
so how you treat your side slopes is 
very important,” says Hall. “You don’t 
want trains running slow because there 
are leaves on the line.

“So we’re designing in how 
the landscapes are right for the 
communities, but are also sensible 
and feasible to maintain.”

Overall, the HS2 Ltd vision is to 
provide a new railway that provides 
for the communities it serves and 
brings regeneration to the areas 
along its route. The “people place and 
time philosophy” is being lived and 
breathed by the team and it is hoped 
that this philosophy will make the HS2 
project a design exemplar.

HS2 Ltd’s aim is to 
enhance the lives of future 
generations of people 
in Britain by designing 
a transformational rail 
system that is admired 
around the world.

Its work is based on three 
core design principles: 
people, place and time.

People
Design for everyone to 
benefit and enjoy
l Design for the needs of 
diverse audiences
l Engage with 
communities over the life 
of the project
l Inspire excellence 
through creative talent

Place
Design for a sense of place
l Design places and 
spaces that support quality 
of life
l Celebrate the local 
within a coherent national 
narrative
l Demonstrate 
commitment  
to the natural world

Time
Design to stand the test 
of time
l Design to adapt for 
future generations
l Place a premium on  
the personal time of 
customers
l Make the most of the 
time to design

HS2 deSign viSion

“ This is not 
your typical 

infrastructure project, 
which is just  
concerned about 
building a system, it 
really is about people
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T   he High Speed 2 (HS2) 
Design Vision, launched 
last March by transport 
secretary Patrick 
McLoughlin, sets out how 
all involved with the project 

will help to drive this ambition. It 
aims to instill design excellence in 
every aspect of the project to help 
it reach its social, economic and 
environmental potential. 

The project’s ability to adhere 
to this vision will be policed by a 
40-strong independent design panel 
of extraordinary quality, chaired by 
eminent architect Sadie Morgan. 

And Morgan is super-excited by the 
challenge.

“The UK is renowned for its 
engineering expertise; so what an 
extraordinary opportunity this is to 
bring the best from around the world 
and make something world-beating – 
not world class; world-beating,” she 
reiterates. “What an achievement that 
will be.”

Morgan explains that her panel is 
intended to act as a “critical friend” of 
HS2 and its work.

“My remit is to make sure HS2 
delivers on its design vision. 
Ultimately I report to the secretary 
of state so I think my role is taken 
extremely seriously.

“We have a huge responsibility to 
the general public to hold HS2 Ltd 
to account. HS2 needs to work not 
only for its passengers, but for all the 
communities it affects. 

“It should respect and enhance the 
environment and stand the test of 
time,” she says.

But she wants to emphasise the 
“friend” part of the panel’s critical 
friend role. “I’ve been quite clear 
with the way I’m going to run it – and 
that’s through mentoring, inspiring 
and enabling rather than gate post 
reviewing.

“I’ve spent a lot of time trying to get 
the message across that this is not a 

B Y  M a r k  H a n s f o r d

Future 
vision
HigH speed 2’s design will be monitored 
by a ‘CritiCal Friend’ panel oF 40 experts 

“ 
Hs2 needs to 
work not only for 

its passengers, but  
for all the communities 
it affects
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The Challenge: To provide access for the 
installation of ceiling tiles and lighting in the 
irregular shaped roof of this leisure centre 
pool.

Manchester Leisure Centre were unable to 
erect scaffolding at pool level.

The Solution: Using our NSS aluminium 
scaffold bridge panels, we erected a track to 
the rear balcony and a second track to the 
exposed nodes of the roof framework. 

The tracks spanned 25m over the swimming 
pool and the access platform was fixed to the 
curving features of the ceiling.
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The programme and cost saving potential 
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conventional scaffolding proposals.
Our rapidly installed access solutions can 
be erected at ground level, avoiding many 
of the risks of working at height.
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• hire only
• design and hire
• design, hire and project management
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• design, sale and buy back

Visit our website to see more photos of 
the Leisure Centre and other projects.
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pin up and take down exercise. This 
is about how we can help deliver on 
a vision. 

“That is not to say we are not 
critical. We are a critical friend. 
But if that criticism is done in a 
collaborative and supportive way, and 
if we have trust and have inspirational 
leaders, then we can help make 
things less costly; we can address 
community concerns; and we can 
make this the best it can be.”

It’s all about collaboration. “The 
message is: ‘what you do may be 
great. But let’s take that, add our skills 
and ideas and see how we can take it 
even further’. With the will and proper 
mentoring every single person is able 
to lift themselves and deliver more,” 
she explains.

She also is well aware of the need 
for rapid decision making. “The 
programme is incredibly tight. So 
the design panel needs to be light 
on its feet; making sure it isn’t 
holding anything up. Hence waiting 
and reviewing, with the prospect of 
sending someone back to start again, 
is not the clever way of working.

The key, says Morgan, will be 
getting good design into the project’s 
DNA. That will happen by working 
to ensure management systems are 
engineered to enable teams to deliver 
the highest quality of design.

And by quality of design she means 

much more than architectural design.
“Architecture is a red herring. 

That’s my background but it’s not 
reflective of the panel itself,” says 
Morgan. 

She has picked her 40-strong army 
of experts representing many different 
design disciplines to oversee the 
design development of HS2. It is a 
real mix, with procurement experts, 
engineers, designers, landscape 
architects and more.

The real challenge is going to be 
starting with, and maintaining, a 
future-looking approach.

 “In order to achieve the highest 
quality of design we need to be future-

Members of the HS2 
independent design panel

l Sadie Morgan, chair, HS2 
design panel
l Paul Appleby sustainable 
design adviser
l Reuben Arnold, senior 
vice president, marketing and 
customer experience, Virgin 
Atlantic Airways 
l Hiro Aso regional head of 
transport and infrastructure, 
Gensler
l David Bonnett, consultant 
architect 
l Adam Brown  co-founder 
Landol & Brown
l Patricia Brown, director, 
Central. deputy chair of 
London mayor’s design advisory 
group.
l Tony Burton, executive 
chair, Sustainable Homes; 
independent member of Tarmac 
sustainability panel. 
l James O’Callaghan, director 
Eckersley O’Callaghan
l Caroline Cole head of 
Colander Associates
l Annie Coombs,  
independent consultant
l Nathalie de Vries, director 
and co-founder of MVRDV
l Dan Epstein, director and 
founder of Useful Simple 
Projects 

l Daisy Froud, spatial and 
cultural strategist
l Richard George, managing 
director, Interfleet Technology. 
l Johanna Gibbons, partner 
J&L Gibbons. 
l Clive Grinyer, customer 
experience director Barclays 
Bank design office
l Tom Holbrook, director,  
5th Studio
l Glenn Howells, 
Glenn Howells Architects 
l Hanif Kara, design director 
and co-founder, AKT II
l David Kester head of DK&A 
l Martin Knight, founder, 
Knight Architects 
l Alister Kratt, director LDA 
Design
l Alistair Lenczner, director, 
Useful, Simple Projects
l Mike Luddy, managing 
director Royal Docks
l Selina Mason, director, LDA 
Design 
l Peter Maxwell, head 
of design, London Legacy 
Development Corporation
l Kathryn Moore, president, 
International Federation 
of Landscape Architects 
(IFLA), professor of landscape 
architecture, Birmingham City 
University.
l Marie Bak Mortensen, 
head of exhibitions and 

interpretation, Royal 
Institution of British Architects 
l Lucy Musgrave, founding 
director, Publica 
l Greg Nugent, co-founder, Inc
l Kevin Owens, co-founder 
WilsonOwensOwens Architects 
(WOO)
l Tina Paillet, head of North 
America, General Real Estate
l Carol Patterson director, 
OMA 
l Luke Pearson founding 
partner, PearsonLloyd. 
l Sam Richards, is head of 
urban integration, Crossrail
l Jonathan Sands, chairman, 
Elmwood,
l Ann Sawyer, founder, 
Access=Design 
l Sir Nicholas Serota, Tate art 
museums and galleries
l Les Sparks,. West Midlands 
comittee chair, Heritage 
Lottery Fund 
l Martin Stockley founder, 
Stockley Urban Engineering
l Ben Terrett, group design 
director, Co-Operative Group
l Raymond Turner, founder, 
Raymond Turner Associates
l Paul Watson, independent 
urban design consultant
l Simon Wright, programme 
director, Crossrail 
l Beatrix Young, partner, 
Farrells

HS2 DeSign Panel

“ You cannot 
underplay 

the role of design 
champions. Sometimes 
you just need someone 
who lifts the mood
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proofed,” she states. “We have to 
design now for 20 years ahead, so that 
in 20 years this feels like a modern, 
extraordinary railway.

And Morgan stresses that the 
influence of the design vision extends 
beyond the stations. 

“We are very much focused on the 
route between the stations and the 
communities that are affected. So 
we must commission, for example, 
bridges and hard landscaping that is 
the best it can be.”

And while Morgan accepts 
that much of the design will be 
standardised, that should not mean 
standard designs.

High Speed    HS2 design R E A D  D E S I G N  P A N E L  B I O G R A P H I E S 
A T   W W W . N E W C I V I L E N G I N E E R . C O M
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W hich of the two 
basic generic 
forms of trackbed 
– ballast or slab 
track – is the 
client for Britain’s 

next high speed railway line likely 
to opt for, where a choice has to be 
made? “The question is a good one,” 
says a spokesperson for High Speed 
2 (HS2) HS2 Ltd. A given is that from 
[the London terminus at] Euston to 
the north portal of the Chiltern tunnel, 
rails will be carried on slab track, 
as this form is particularly suited to 
tunnelled infrastructure.

“North of that, for more than 100km, 
we’ve not yet made up our minds. The 
evaluation process is ongoing but has 
to complete in time for the main civils 
work tender documents being issued 
later this spring.”

Expressed simply, ballasted track 
comprises rail fixed to sleepers 
supported by crushed stone. Slab 

B Y  T Y  B Y r d

Which base 
is best?
Which trackbed is best for high speed 2’s 
differing geological conditions? 

“The industry is 
perhaps reticent 

to embrace slab track 
solutions that are non-
proven in the long term
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High  
Speed

France’s new Tours-
Bordeaux LGV features 
ballasted trackbed
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track (of which there is a growing 
number of variants) has rails 
on resilient pads supported by 
a  concrete base. Both have their 
proponents. Both can be used in 
succession (see box), although 
transitions from one form to the other 
have to be engineered with care.

“Ballast is the traditional way 
of supporting railway track and 
the industry is perhaps reticent to 
embrace slab track solutions that 
are non-proven in the long term,” 
comments Mott MacDonald technical 
director and professional head of 
track engineering Alan Cudlipp. 

“There is a long standing knowledge 
of ballasted track.”

The benefits of opting for ballast 
include generally lower construction 
costs, with the ballasted track form 
being quicker to construct than 
slab track, he says. Ballast displays 
an inherent resilience to ground 
conditions, with maintenance via 
tamping to manage alignment plus 
ballast cleaning (a process to recycle 
ballast and restore coherence) carried 
out relatively quickly. If settlement 
occurs, it is much easier to correct 
than the alternative form of trackbed. 

“Ballast is not perfect,” Cudlipp 
says. “It requires higher levels of 
inspection and maintenance which 
is a problem for clients pushing for a 
‘24 hour railway’. The track geometry 
can become misaligned, vertically 
and horizontally, through settlement 
and poor drainage as well as the 
normal passage of traffic. This has 
to be considered particularly when 
developing high speed systems, where 
the need for geometrical compliance 
is more acute.”

Slab track may lack the pedigree 
of ballast but it still displays an 
impressive array of advantages. 
Such systems are designed and built 
to exacting tolerances to provide 
high levels of passenger comfort. 
They are not generally subject to 
misalignment and also require lower 
levels of maintenance. As Cudlipp 
points out, “The 24 hour railway 
concept is easier to achieve with slab 
track.” Construction takes longer than 
ballasted track and initial costs are 
higher, offset by life time costs that 
are generally lower. “And it embraces 
the ultimate aim of a ‘fit and forget’ 
philosophy,” he says.

High Speed 1, formerly 
known as the Channel 
Tunnel Rail Link (CTRL), 
passes over and through 
highly variable geology 
from marshland silt to 
London Clay and chalk,  
on its 109km way from  
St Pancras to the Channel 
Tunnel. 

Combined length of the 
line’s tunnels and viaducts 
amounts to about 29km. 

The varying sub base 
conditions meant – 
according to former 
CTRL director of public 
communications Bernard 
Gambrill –  the choice 
of trackbed was similarly 
diverse.

“It was horses for 

courses,” Gambrill says.
The London tunnels 

were ballastless track  
(slab track) out of  
St Pancras; piled slab  
track (“like a viaduct  
in the ground”) was  
used to traverse the  
highly unstable East 
Thames marshes; with 
concrete and ballast  
being the solution for 
tunnel beneath the  
North Downs in Kent.

Underbridges, 
viaducts and open line 
sections were ballasted 
with concrete sleepers 
throughout. 

“The sub-base  
transitions caused  
great pause for thought,”  
says Gambrill.

HigH Speed 1
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transitions,” he says. “Where a slab 
fails, interventions can be a lot more 
significant. There are high cost and time 
penalties for remediating or renewing 
slabs within the restrictions of an 
operational railway, as well as increased 
maintenance where transitions occur. 
Slab tracks are designed and built to 
stay put, but if they don’t, they are less 
easy to restore.

Where slab tracks do stay put, they 
require fewer interventions and so 
present less risk to operatives. 

“These are the real benefits of slab 
tracks,” says Brough. “If the asset owner 
wants zero maintenance, does not want 
workers out on the line, seeks maximum 
safety, ok, then go for slab track.” 

There are various slab track forms: 
the Swiss Sonneville LVT trackbed 
used successfully in the Channel 
Tunnel springs to mind, as does the 
embedded rail slab system developed 
by the UK’s Balfour Beatty. 

Developments are constantly 
underway. Spanish construction group 
Acciona is working on a modular, 
precast concrete based slab track 
which is particularly rapid to install. 

“The components are of reduced 
dimensions and to very high 
tolerances,” says the company’s 
internal innovation and technology 
manager Javier Bonilla. “The system 
is flexible and cost efficient; and is 
currently nearing homologation.” 

Innovation does not stop with slab 
track. According to Colas Rail’s track 
alliance director Said Lahssioui, the 
company has developed a ballast 
system which incorporates a 100mm 
thick asphalt underlayer designed 
to reduce forces passing into the 
trackbed’s subformation. 

“The object is to minimise 
interventions and the cost of 
maintenance,” says Lahssioui. “The 
system is currently being used in 
France for the Contournement Nîmes-
Montpellier, a 60km long high speed 
railway line being built to bypass the 
two towns.”

Longevity is an important 
consideration of what track form to 
opt for. The life of ballast is 25 to 30 
years, with sleepers and rails lasting 
about twice that. The claim for slab 
track systems is that although they 
may be more expensive from a capital 
expenditure perspective, they will last 
60 years-plus.  

High Speed    Trackbed technology

Spanish company 
Acciona is 
developing 
slab track 
with precast 
components

 Aecom director for transport 
asset management Matthew Brough 
points out that, as slab track systems 
comprise “engineered” layers, this 
has benefits in terms of optimising 
track stiffness and in limiting 
substructure deformation. On the 
negative side, if slab settlement does 
occur, or renewal is required, there 
are no simple solutions. 

“Slab tracks can be viewed as 
potentially providing very real 
problems in the longer term, 
and there are specific issues to 
contend with at ballasted track 
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It’s not a hugely long rail line, and 
as such it is not demanding a huge 
investment: €2.28bn (£1.76bn) overall, 
with £1.15bn of the works being 
delivered under the PPP contract (the 
two stations are being financed and 
built separately). 

But it is the only one of the three 
high speed lines currently under 
construction in France to be using the 
asphalt technique. 

Colas Rail has more experience than 
most in high speed rail track laying, 
having worked on France’s – and the 
world’s – first high speed line in 1981. 
It has now laid the track and installed 
railway systems on over 40% of all 
high speed lines in Europe and Africa, 
and is constantly looking for ways to 
innovate. And Nîmes-Montpelier, as a 
PPP, is offering that opportunity.

“PPPs allow us to use the 
technology we want,” explains 
Lahssioui. “Nîmes-Montpelier is a 
good example,” says Lahssioui.

It is still not as maintenance-free as 
slab-track, but the system retains the 
pure speed of construction offered by 
ballasted rail systems.

So slab track or ballast? As 
Lahssioui explains, Colas Rail is 
open to either: “I understand why 
a client would want the [relatively] 
maintenance free option of slab-track. 
“And in tunnels it’s the only option,” 
he adds, noting that the depth of 
ballast needed drives up tunnel 
diameters – and hence cost.

“But replacing slab-track after its 25 
year life is expensive,” he adds.  

reducing differential settlement. This 
produces a reduction in tamping and, 
importantly, a reduction in the wear 
on rails and the catenaries caused by 
undulations in the ride. This in turn 
reduces the need for rail grinding – 
and ultimately rail replacement – and 
minimises the risk of damage to the 
catenary structures.

“We’re doing it because Oc’via 
worked out that it is cheaper over 25 
years,”Lahssioui explains. And that’s 
important. If you do it for yourself, 
then you have to realise it must be a 
benefit,” he explains.

Behind the thinking is the Oc’via 
consortium, delivering the project as 
a 25 year public-private partnership 
(PPP). Oc’via’s shareholders include 
Bouygues, Bouygues subsidiary Colas 
Rail, Spie Batignolles and, Alstom.

T he 60km long Nîmes 
-Montpellier bypass is 
a first for France. It is 
a high speed railway 
designed to carry 
passenger and freight 

trains. Now well into construction, 
by 2017 the project will be busy 
enhancing the attractiveness of high 
speed passenger traffic towards 
southern France and Spain, aiding 
trans-Continental freight services 
and, crucially, boosting regional rail 
services by freeing up capacity on the 
existing network.

It is also a technical trailblazer – it 
is understood to be the first high 
speed rail line to feature an asphaltic 
layer between the formation level and 
the ballast. 

Why? It’s provate finance initiative 
thinking, through and through – the 
upfront cost of laying the asphalt is 
more than outweighed by whole-life 
maintenance savings.

“Normally you would lay the ballast 
straight on the formation layer,” says 
Colas Rail director Said Lahssioui. 
“So why are we laying 100km of 
asphalt at a 9m to 10m width? It 
wasn’t a contractual requirement.” 
The benefits of the asphaltic are  in 
the improved track bed stability. 
Forces transmitted through to 
the formation layer are reduced, 

B Y  M A R k  H A n s f o R d

Cushioning 
the ride
AsphAlt lAyer Cuts trACk mAintenAnCe

Colas is laying 
100km of  asphalt 
on the Nîmes-
Montpelier  
bypass line
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“We’re doing it 
because oc’via 

worked out that it is 
cheaper over 25 years
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go for smaller slabs for the ease of 
changing geometry. We also have a 
top-down alignment system – which 
means positioning of the slabs doesn’t 
have to be so precise,” says Acciona 
international innovation and technology 
manager Javier Bonilla Díaz.

Acciona’s modular system features 
slabs just 1.2m long by 2.7m wide. The 
most commonly installed slab tracks 
on the market would range between 
5m and 6m in length. 

These shorter slabs are laid on a 
flexible bituminous sub-base to adapt 
better to terrain settlements, and the 
coarse bottom-up slab alignment is 
complemented by the ability to fine 
tune individual blocks.

Rail support via two embedded 
blocks per rail per slab at a spacing of 
600mm.

“Our slabs hold just two blocks. 
These gives some modularity and it 
means you can correct alignments if 
you have settlement,” explains Diaz.

The system also features three 
elastic levels – rail pad, block pad and 
slab mat – for maximum noise and 
vibration absorption.

“It has a very good capability  
to absorb noise and vibration,”  
he notes.

The size of the slabs also lends 
itself to industrial production and 
precasting, and makes it a realistic to 
create precast units even in the tight 
confines of a tunnel.

The modular nature means 
damaged modules can be replaced 
with minimal interference, meaning 
maintenance costs and on-track time 
are drastically reduced.

“We expect to see a 10% reduction 
in the cost of installation and faster 
repairs in service,” notes Diaz.

Right now the system is undergoing 
tests under the auspices of Spanish 
research agency Cedex.

“We’ve finished the resistance under 
vertical load test – and the results 
were good. We’re waiting on durability 
test and then we’ll test it on a high 
speed line in Spain,” explains Diaz.

 M adrid-based 
contracting giant 
Acciona, part of 
the Acciona/Sisk 
High Speed 2 JV, is 
agnostic when it 

comes to trackbed choice. Whether 
it is ballast or slab-track it is happy; 
it just wants to see innovation – as 
innovation is its passion.

Just a stone’s throw away from 
Acciona’s swish Madrid HQ is its 
technology and innovation centre; a 
five storey building where some real 
magic happens – and right now the 
focus of the magic is very much high 
speed rail.

Whether it is in the chemicals lab 
developing its eco-friendlly ballast 
bonding method to prevent ballast 
pick-up on high speed lines, or in the 
composites lab expanding its range 
of auxiliary elements to reduce whole 
life maintenance costs, a team of 
technicians is on the case.

All have great potential. But 
probably of most interest is its 
work to make slab track a more 
palatable option for those concerned 
about construction tolerances and 
adaptability.

The core goal is to develop a 
fast-assembly, modular slab track 
system with multiple vibration 
attenuation levels. “We have tried to 
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Fast track 
slab track
acciona pioneers railway technology

“our slabs hold 
just two blocks. 

These gives some 
modularity and it 
means you can correct 
alignments if you have 
settlement
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High  
Speed

ACCIONA SLAB 
TRACK SYSTEM

Elastomeric rubber boot

Rail support blocks

Rail pad

Under block elastomer

Acciona could complete an innovation 
double-whammy if its innovative new 
slab track system was to be approved 
and used with its equally innovative 
Recytrack sub-base.

currently being developed  
by Acciona with the help of the 
european Union through its liFe 
+2010 programme, recytrack  
would convert shredded end of life 
tyre resin into an elastomeric mat for 
ballasted conventional rail system and 
slab track.

RecYTRAck

Acciona’s slab 
track promises 
more flexibility 
compared with 
traditional 
systems
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M uch attention 
is focused on 
Scandanavia’s high 
speed rail ambitions 
right now, as work 
on the Follo Line 

– Norway’s largest infrastructure 
project – is getting into full swing.

The Norwegian National Rail 
Administration has chosen a 
consortium formed by Spain-based 
Acciona and Italy’s Ghella to build a 
complex twin railway tunnel for the 
line – with the pair bringing their 
extensive tunnelling experience to 
Norway, having worked together in 
Australia building the award-winning 
Legacy Way tunnel in Brisbane.

The pair will design and build the 
20km long twin-tunnel for NKr8.7bn 
(£716M). It is the second, and 
largest, of four such contracts for the 
Follo Line, and will be the longest 
railway tunnel in Scandinavia when 
completed.

Most design work will be carried 
out in-house with Acciona in 
particular drawing on its network 
of global technical leaders. But the 
joint venture has also sourced key 
competencies in Norway through 
Swedish-based contractor Peab and 

High 
Speed

B Y  M a r k  H a n s f o r d

Hard drive
Multi-national teaM works on cultural 
differences before construction begins

“on the follo 
line, once we 

suspected we had 
won, we started the 
talent development 
programme
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the Norwegian branch of consultant 
Atkins.

The tunnel will link the cities 
of Oslo and Ski to form the core 
part of the InterCity development 
south from the Norwegian capital. 
Construction of the twin tunnel will, 
for the first time in Norway, involve 
the simultaneous deployment of four, 
10m diameter tunnel boring machines 
(TBMs). Two machines will drill 
north towards Oslo and two will drill 
southward toward Ski.

The tunnel works will include the 
blasting of large assembly halls for 
the TBMs (later to be used as an 
underground rescue area), rescue 
tunnels, a 2.7km long escape tunnel 
and two, 420m long transport tunnels. 
The JV will also install all railway 
systems barring the signalling.

The team has just successfully 
completed drill and blast work on 
these tunnels - three months ahead of 
schedule.

Much of this early success is down 
to getting the team right.

“On the Follo line, once we 
suspected we had won, we started 
the talent development programme,” 
explains Acciona head of talent 
management Pablo Félix del Cueto.

“In our team we’ve got Norwegians, 
Swedes, Italians and Spaniards,” 
notes del Cueto, adding that working 
successfully internationally involves 
understanding local cultures, and the 
culture of others on your team. 

“Some are more ‘follow the leader’, 
some are more ‘I have an idea’,” he 
explains.

Acciona’s corporate university 
teaches business skills, technical 
skills and language skills – all crucial 
on a project like Follo.

Work in this team continues with 
the excavation of the 2.7km long 
rescue tunnel and the preparation 
of the underground TBM assembly 
space . It is expected that the TBMs 
will start work in the Autumn.

kEY sTaTs

20km
Length of 
twin bore 

tunnel

46%
Percentage 

of acciona’s 
training 

programme 
devoted to 
languages

For Acciona, construction of high 
speed rail lines began in Spain 
in 1986 with the building of the 
Madrid-Seville link. 

Since then it has laid more than 
1,216km of line, built 165km of 
tunnels, 48km of viaducts, and laid 
1,401km of track.

Innovation has been its buzzword 
from the start. On its first high-speed 
link, the Villanueva de Cordoba-
Adamuz section in Spain’s southern 
region of Andalusia, the firm was the 
first to push-launch a railway viaduct 
in Spain.

In a constant process of 
technological evolution, Acciona 
improved – and later patented – its 
own deck launching system, using 
this mechanism to construct, among 
others, the great viaducts of the 
Arcos de Jalón-Santa María de 
Huerta section in Aragon (north 
eastern Spain) and those over 
the region’s Huerva River for the 

Zaragoza bypass on the Madrid-
Zaragoza-Barcelona-French Border 
line. These were the longest launches 
in Spain.

For tunnel construction on high 
speed lines, Acciona has used boring 
and drill and blast methods. The firm 
used TBMs to build the Guadarrama 
tunnels on the Madrid-Valladolid 
link, the Leon-Asturias (central and 
northern Spain) line tunnels and 
those on the Vigo-Das Maceiras 
Atlantic Axis link (north western 
Spain), as well as the Bologna tunnels 
on the Milan-Naples link in Italy.

The twin Guadarrama tunnels 
are each 28.6km long and 9.9m in 
diameter. There are 114 cross passages 
between the tunnels and they required 
the installation of 52.7km of Rheda 
2000 ballastless track.

The twin Pajares tunnels in 
Asturias, northern Spain are 25km 
long and 10m in diameter and feature 
an innovative use of composite 
waterproofing materials.

acciona’s HigH sPEEd journEY



Valley, one of four construction 
packages on the initial 161km 
central section between Fresno and 
Bakersfield. 

The section, between Wasko and 
Shafter, has planning permission 
and work begins immediately with 
completion scheduled for 2018.

It is the latest major contract to  
be awarded on the project in the  
last six months. 

Last Autumn, Jacobs won the 
contract to provide design services 
for a 105km section towards Kern 
County. It will be responsible for the 
infrastructure design of the Dragados-
Flatiron joint venture’s £770M 
construction package.

Construction of the line is 
being overseen by a Rail Delivery 
Partner team led by WSP/ Parsons 
Brinckerhoff and including Network 
Rail Consulting – the international 
consulting arm of the UK rail operator 
– and management consultant 
LeighFisher.

WSP/Parsons Brinckerhoff beat 
Bechtel to the contract, which runs 
to 2022.

Winning work on California’s high 
speed rail programme will help 
Network Rail boost innovation in UK 
construction works, according to 
Nigel Ash, managing director of the 
consultancy.

“This proves that we can compete 
successfully against strong United 
States and international companies.

“One of our goals when we launched 
Network Rail Consulting in 2012 was 
to export British rail expertise around 
the world and be an ambassador for 
Britain’s rail industry. This long term 
contract firmly establishes us in the 
US and will help channel innovation 
back into Network Rail’s core 
business.”

Network Rail Consulting has 
previously been selected as part of 
a consortium to deliver the North 
South Railway project in Saudi Arabia, 
and to assist with a major upgrade of 
Sydney’s rail network.

beginning a year later.
“This business plan presents a 

clear path forward within available 
funding to deliver the system,” said 
the authority’s chief executive Jeff 
Morales at the plan launch.

“By constructing the line between 
the Silicon Valley and the Central 
Valley, while also making significant 
investments in Southern California’s 
passenger rail systems, a high speed  
rail service will become a reality in 
this state in the next 10 years at a 
lower cost than previously estimated.”

Last month Ferrovial Agroman was 
awarded a $442M (£312M) design and 
build contract for construction of a 
35km section of the line in the Central 

W ork will ramp 
up in earnest 
this year on 
one of the more 
controversial 
high speed rail 

projects out there: California. Still 
battling through legal challenges, the 
California High Speed Rail Authority 
has nevertheless released a draft 
2016 business plan that it describes 
as a “foundational document” that 
reflects the project’s transition from 
planning to construction to providing 
passenger service.

The plan sets out a reduction in 
capital costs from $67.6bn (£47.2bn) 
to $64.2bn (£44.9bn) and identifies the 
funding streams to make the project 
a reality.

The line will run from San Francisco 
to the Los Angeles basin and will 
eventually extend to Sacramento and 
San Diego, totalling some 1,300km of 
rail with up to 24 stations. The first 
phase will link Silicon Valley near San 
Jose and Los Angeles, running via 
the Central Valley. Approaches to Los 
Angeles will be upgrades to existing 
line with the section through the 
Central Valley and north to San Jose 
on new high speed line. By scaling 
back the approaches to Los Angeles, 
it is now hoped that work on phase 
one will finish in 2024, with operations 
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West coast
connection
california’s HigH speed line gets going

Work on the 
first section of 
California’s high 
speed rail link is 
now underway

52 n e w  c i v i l  e n g i n e e r    |    A P r i l  2016

High 
Speed

“ 
A high speed 
rail service will 

become a reality in 
this state in the next 
10 years at a lower 
cost than previously 
estimated
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Systra
Driving high speed innovation

Most new rail projects  require 
innovation and adaptation, a visit to the 
South Europe Atlantic (SEA) high speed 
line being constructed between Tours 
and Bordeaux impresses with the sheer 
number and scale of inventive ideas. 

The SEA line, is an important part of 
France’s burgeoning high-speed network, 
it will provide a two hour journey time 
from Paris to Bordeaux, a saving of 
around one hour, and will further reduce 
journey times to Toulouse and to Spain. 
As well as around 300km of high-speed 
line, the project includes 40km of 
standard railway, linking to existing lines, 
and hundreds of bridges and structures. 

The concession awarded by French rail 
infrastructure manager SNCF Réseau is 
an unusual one: 50-years long with some 
of the most stringent availability targets 
ever seen. Global availability must be 
99.98% which equates to less than 120 
minutes of unavailability per year. 

Concessionaire Lisea, made up of Vinci 
and infrastructure investment funds, will 
provide half of the €7.8bn (£6.15bn) 
capital cost and collect a return on its 
investment via tolls. Lisea awarded the 
design-construction and the maintenance 

to joint venture organisations named 
Cosea and Mesea respectively.

“Perhaps the strongest message 
from our SEA experience is that the 
form of procurement absolutely drives 
innovation,” says Systra Engineering 
director, UK Steve Higham.  The new 
line is expected to bring economic and 
environmental benefits to towns along its 
route. As well as moving traffic from road 
to rail, reducing congestion and pollution, 
SEA will also free up capacity on existing 
lines for passenger and freight services.

The terms of the concession have led 
to a design ethos which looks to optimise 
the system, breeding a raft of innovations 
which have reduced construction and 
future maintenance costs, some of which 
are detailed below.

Logistics
The design team re-thought track bed 
construction to introduce a 140mm-thick 
layer of asphalt below the ballast. As 
well as reducing the depth of track bed 
by 25% this has allowed the line itself 
to be used as a haul road and logistics 
artery, reducing the need for extra 
service infrastructure only required for 
the construction phase. This has kept the 

impact of construction traffic using the 
existing road networks to a minimum. 

Two logistics centres, managed by Systra, 
serve the whole 300km length, with road 
vehicles rather than rail ones used to install 
the overhead lines and ballast. Rates such 
as 20 overhead line masts erected per team 
per day are achieved consistently on the 
project, far higher than those achieved with 
conventional rail plant.

Reduced maintenance
The 250 bridges that cross over the new 
line have been designed so that there are 
no bearings on the piers next to the high 
speed line. Each one has been built using 
the same system: a pre-cast concrete “kit 
of parts”, all fabricated off site.

Standardisation
Standardisation and offsite manufacture 
have delivered huge time savings in the 
construction of seven major viaducts 
along SEA’s route. Using over 400 
standardised post-tensioned concrete 
box sections, Cosea has constructed each 
bridge deck in just two months.  

Extreme weather
Since 2012, Systra has undertaken a 
global study for the International Union 
of Railways on the impacts of natural 
disasters and extreme weather on high-
speed and intercity lines. This has led 
to mitigation solutions, for example to 
tackle the problem of strong wind, new 
track protection and on-board automatic 
speed restriction systems have been 
developed. 

Acoustics
To limit viaduct acoustic impact, Systra 
has been developing solutions to reduce 
noise directly at source. The aim is to 
develop an acoustic system completely 
integrated to the viaduct, while 
preserving the architectural qualities.
 
Station architecture
Systra’s experts in station architecture 
have been enhancing passenger’s 
experience behind the scenes for many 
years, developing solutions to increase 
natural light, heating, ventilation and 
acoustics as well as passenger flow and 
experience.

KEY STATS

400+
Number of 

standardised post 
tensioned box 
sections used 

120 minutes
Maximum 

unavailability 
time for 

maintenance

High Speed    
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Arcadis
Successful station development

Stations are more than somewhere to get 
on and o�  a train. Done right they are a 
place to visit without travelling, according 
to Arcadis, which has come up with a way 
of working out what creates the best mix of 
development.

High Speed 2 (HS2) is understood to be very 
conscious that it has an exciting opportunity 
to use the new stations along the route for 
creating lively places to work, live, shop and be 
entertained as well as being transport hubs. 

The termini at Euston in London and 
Curzon Street in Birmingham have a 
responsibility to add to the life of the cities, 
while Old Oak Common in the capital’s 
west and UK Central at Birmingham 
International cannot be barren, windy halts.

Best evidence for how multi functional 
stations can transform city areas has come 
from King’s Cross St Pancras where bold 
vision and brave decision making led the 
builders of High Speed 1 (HS1) to invest in 

creating a real destination. 
The refurbished Victorian structure, 

shops, hotels, bars and restaurants have 
made St Pancras a meeting place as well as a 
transport hub. It is thought that at any one 
time up to 30% of people at the station are 
not there for train travel. 

Just down the road at mainline Kings 
Cross Station, developer Argent has been 
hard at it for 15 years reviving the land 
around the railway. Far sighted decisions 
such as encouraging Central St Martins art 
and design college to relocate there and not 
crowding the railway lands with spec o�  ce 
development has created another mixed use 
destination with a lively atmosphere from 
dawn into the night. 

But how do HS2 and other station 
owners guarantee the return on investment 
when they come to build and redevelop 
their assets? 

Consultancy Arcadis has come up with an 
answer, it believes, via its Mobility Oriented 

Development Index (MODex); the result 
of a global collaboration with its design 
consultancy subsidiary CallisonRTKL. 
MODex  benchmarks stations against 
the public and private sector-led social 
and economic development they have 
created and their success at placemaking 
and operation as transit hubs. The result 
demonstrates what works, what doesn’t and 
where the gaps are – all hugely useful for 
existing stations and for those planning new 
ones or thinking of redevelopment.

For Arcadis, mobility led development or 
MODe, takes the common understanding 
of transport related development and 
expands it. “The idea is to lead to a 
masterplan and design that shapes not 
just the portals but the wider area around 
a station,” explains Mahmood Faruqi, a 
director of CallisonRTKL. 

“Typically the red line for infrastructure 
development at stations is tight to the 
station footprint. We believe that you need 

Rotterdam’s Centraal Station: Modern rail and local transport hub
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Arcadis and 
Callison RTKL 
have applied the 
MODex tool to 
Madrid’s Prinicpe 
Pio station (top 
and below left) 
and St Pancras 
International in 
London

2

1

3

 The MODex model addresses four key 
values:
� Transit hub connectivity
� Urban environment
� Social placemaking
� Economic development

Grand Central has scored the highest 
overall so far and topped the rankings in 
transit hub connectivity and economic 
development. “It is fully embedded in the 
surrounding high density environment 
and adds to it,” says  Arcadis client 
development director for infrastructure 
Chris Pike.

“More importantly Grand Central 
itself and the area it sits in are socially 
appealing, attracting many types of 

visitor who contribute economically to 
the city.” 

The MODe approach did, however, 
highlight the fact that there is further 
value to be unlocked from the hub. 

“While the quality of public space, 
prosperity and revenue all score 
well, potential remains untapped in 
sustainability, relative property value and 
transit quality,” Pike concluded. 

Sydney Chatswood topped the urban 
environment ranking creating “a vibrant 
and engaging social area”. King’s Cross St 
Pancras was second.

Top in the social place making 
assessment was Dallas DART (Dallas 
Area Rapid Transit) thanks to high quality 
public space and public facilities.

MODEX MODEL VALUES

to move that line out and look beyond 
the stations into the surrounding area to 
establish ‘station zones’ that can be planned 
to create places where people live, work and 
are entertained with transport mobility at 
the heart.”

High density development is better at 
creating a sense of place than low, he says, 
but super high density only works in city 
centres. Similarly, in terms of sustainability 
a good mix of uses scores highly. And too 
much of one type of development attracts 
a low score. 

“But if everything is too equal that may 
not get a high score either,” Faruqi says. 
“That makes for a development that is too 
contrived and results in something with no 
distinctive character.”

Arcadis has put 52 stations through 
MoDex with New York’s Grand Central at 
the top of the ranking, followed by DART 
in Dallas, Texas, then Principe Pio in Madrid 
and King’s Cross St Pancras.

Transport mobility is a key di� erentiator. 
Not only do the developments at stations 
need mixed use but people need to be able 
to get to and from them freely by walking, 
cycling, bus and metro options. 

Having created benchmark stations, 
Arcadis is now working with developers 
to use the knowledge to create aspiration 
briefs, providing evidence based design for 
place making. 

“Why not start with a proven, investable 
proposition which balances the needs of 
the transit provider, the public and private 
sector, and which has a place making 
element to it? And we are arguing that 
it is the customer of the transport that 
should be at the forefront rather than an 
afterthought. You have to put the customer 
at the top of the pyramid and consider what 
their experience will be because if you do 
that you get a much better product.”

The current Euston Station, rebuilt in 
the 1960s, took a solely transport-led 
approach when it was planned, Faruqi 
says. “There was no obvious consideration 
for the traveller, no e� ort to look at what 
happens around the station so it could be 
known as an attractive place.  “HS2 can’t 
miss the opportunity to do better. All the 
stakeholders need to be involved to look 
at the bigger picture. This is investing in 
national infrastructure; it is nation building, 
as important as that.”
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Arup
Maximising high speed rail success

High speed rail is a global technology, but 
it isn’t a case of one size fi ts all. The design 
of the system needs to be customised to 
fi t the particular needs of the country, the 
distance between cities, the layout of the 
cities, and above all, the needs of the users. 

The solution is an international one and a 
local one, requiring creativity and innovation 
to deliver a safe, value for money solution.

Planning is the foundation for any major 
project and high speed rail is no exception. 
It is a complex system involving many 
disciplines and high levels of technology, 
which need to be planned and integrated 
to achieve the desired outcome. In order to 
do  this, absolute clarity is needed on what 
the project is intended to achieve, including 
type type of traveller and their particular 
needs, what will encourage them to use 
it, and the wider benefi ts the system is 
intended to achieve.

Of course there are other modes which 
compete with high speed rail, but people’s 
expectations and lifestyles are changing. 
Generations who would be happy with 
sitting behind the wheel of a car to make a 
long journey, are now giving way to those 
who value their time di� erently, and wish 
to be more free while travelling and able to 
interact with social media. 

So what are the challenges?
A key issue for high speed rail is the 
enormous legacy that we leave for 
future generations. As engineers we are 
continuously adding to the facilities and 
infrastructure in our world. Some of these 
items have short or medium term lives, and 
can be taken down and rebuilt to new tastes. 
Others, if we design them well, will be there 
for hundreds of years; just as our Victorian 
rail systems are today. 

Train speeds have doubled in the last 50 

years and will increase in the future. There 
could be technology changes too which 
may need to be incorporated as time goes 
by. But the trace that we put down now is a 
fi xture and will outlast many generations. It 
is therefore imperative that we incorporate 
good design that is not constrained by the 
limitations of technology today. 

Of course there are engineering 
challenges, such as high speed trains 
running through tunnels which create a 
pressure wave that hits the stagnant air at 
the end of the tunnel, causing a potential 
sudden change in pressure for passengers 
on the train.  At Arup we are overcoming 
engineering challenges like this, using state 
of the art techniques and creative solutions 
for the future. 

A major challenge is to win the hearts 
and minds of the public, who are rightly 
concerned at the e� ects a major project 
could have on them. At Arup we have been 

Beijing South Railway Station – 
Arup provided multidisciplinary design 
for this intermodal transport hub

ARUP
EXPERTISE

Arup is currently 
involved in seven 
high speed rail 
systems globally 
they are in: 

� Britain – HS2
� California
� Texas
� Hong Kong 
�   Malaysia/

Singapore
� Portugal
� Sweden 
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Delivery
Many procurement and delivery 
alternatives have been tried over recent 
years, particularly in Europe, from the 
totally “State” planned and delivered 
early TGVs in France to the private sector 
delivery of HS1 in UK, the combination of 
public and private contracts in Holland, and 
the current Tours-Bordeaux line concession 
in France. 

HS1’s delivery marked the beginning 
of a turnaround in the delivery of major 
infrastructure projects in the UK. While 
the private funding side of the project 
encountered the inevitable fare-box risk 
issues; the innovative integrated project 
management, design and construction 
collaborative approach allowed the complex 
interfaces and stakeholders to be managed 
e� ectively, and the project delivered on 
time and on budget. The lessons learned 
included:
� High speed rail projects have 
complex interfaces, and require a clear 
understanding and hands-on management 
of the whole project interfaces between 
civil infrastructure, control systems 
and rolling stock, from beginning to 
commissioning
� An experienced and secure delivery 
agent is needed to gain the confi dence of 
the funding institutions
� Matching the ability of the industry to 
perform, and sizing contracts accordingly 
is essential
� The private sector can take construction 
over-run risk in some circumstances
� Target price contracts work, but are not 
appropriate for all types of work
� Incentivising neighbouring contracts to 
achieve together can work well
� Build o� -site of route wide items, can 
bring economies of scale
� Appropriate common cost items paid 
by client work well 
� Early contractor involvement is a 
benefi t.

Delivering high speed rail brings together 
a whole range of skills. To successfully 
deliver a quality, well designed, and 
operational railway that will stand the test 
of time requires exceptional planning and 
the best our industry has to o� er.

This article was written by Arup director 
and global rail leader Colin Stewart

constraints, such as with High Speed 1 (HS1), 
where the Channel Tunnel provides paths 
for car and freight shuttles which limit the 
volume of long distance Eurostar services. 

The introduction of medium speed 
domestic commuter services on the Kent to 
London section provided a means of getting 
better value for money by using spare train 
paths, and a win-win solution by providing 
a stopping service to include those in the 
neighbourhoods through which it passed.

But transport benefi ts are only part of the 
story. Putting  a high speed railway station in a 
city can have a transformative e� ect, such as 
in Lille, France, where the declining industrial 
town has been reborn as a thriving city. But 
there are other cities worldwide where the 
e� ect has not been so successful. High speed 
rail has to complement an existing strategy; it 
cannot simply generate activities in a vacuum. 
The high-speed line then becomes a catalyst 
for continuing growth.

developing and using state of the art tools 
to help the public understand high speed 
rail projects and their impact. 

Our SoundLab allows stakeholders to hear 
the sound of a new railway such as High 
Speed 2 (HS2) long before it is built and 
the impact of noise reduction measures, so 
that they can decide for themselves. Our 
visualisation techniques have provided the 
HS2 select committee and other planning 
authorities with verifi ed images to inform 
their decisions, and we use 3-D printing 
and immersive visualisation techniques to 
further demonstrate designs.

Capturing the maximum value
To capture the maximum value of the 
investment is clearly key, and, one size 
certainly doesn’t fi t all. For example, it may 
be that the whole of the potential capacity 
is required to provide high density end to 
end travel. For other projects there are 

1. High Speed 1  
Arup pioneered 
the route and 
formed London 
and Continental 
Railways to 
design, project 
manage and 
deliver it 
2. Tianjin Yujiapu 
Transport Hub – 
Arup designed the 
largest single layer 
roof in China plus 
the ground floor 
3. Soundlab, 
Arup’s innovative 
auralisation and 
visualisation 
solution for 
stakeholder 
consultation
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Momentum Infrastructure
Expertise for high speed rail 

Momentum Infrastructure is a 
collaboration which earned its spurs 
working on construction of Scotland’s new 
Queensferry Crossing across the Firth of 
Forth. Now the joint venture is hoping 
to use its expertise on more major UK 
projects including High Speed 2 (HS2). 

Joint ventures always take a bit of time 
to bed in. Di� erent cultures, project 
management approaches, business 
processes and even di� erent languages 
mean there can be quite a few months 
before the teams are working at full 
e�  ciency.

Momentum Infrastructure, however, 
has been through all the ups and downs of 
creating a slick, single team. The three fi rms 
involved are currently working together 
to build the new Forth Road Bridge or 
Queensferry Crossing as part of Forth 
Crossing Bridge Constructors. And six years 

on from winning the contract they are on 
programme to complete and at the top of 
their game. 

High speed rail in Britain is in their sights. 
Momentum Infrastructure is currently 
shortlisted for one of the enabling works 
packages for Phase One of the new railway 
between London and Birmingham, and is 
confi dent of being selected to bid for the 
design and construction work packages on 
the route.

The three fi rms in the consortium are 
Hochtief, Dragados and Galliford Try. The 
fourth partner in FCBC – American Bridge 
– is not in the Momentum Infrastructure 
venture. “American Bridge builds big 
bridges and there are none of that scale 
on the HS2 route,” explains Galliford 
Try Infrastructure managing director and 
Momentum executive board director Tom 
de la Motte. “But we are on very good 
terms with them.”

De la Motte makes a good case for the 
benefi ts of using a tried and tested joint 
venture which is versed in employing its 
di� erent skills and experiences to produce 
something rather more than the sum of 
the parts.

“We were a league of nations when we 
started Queensferry,” he explains. “But 
we’ve all adapted to each other’s way of 
communicating and resolved all commercial 
di� erences so we are safely through the 
trials and tribulations of establishing how 
to work together. We are a tried and tested 
joint venture now. We’ve learned a lot 
about each other and I’d say we were shovel 
ready.”

Eighteen months ago when the fi rms 
were looking at HS2 opportunities and 
considering potential partners it made 
sense to discuss whether they wanted to do 
another UK project together. “The answer 
was a defi nite yes,” says De la Motte. 

Queensferry 
Crossing: 
Establishing a 
multinational 
working 
relationship
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Granada line, Dragados built the network’s 
world record-breaking viaduct at Archidona 
which is 3,150m long and something of a 
curved beauty.

Outside home territory, the California 
High-Speed Rail Authority has awarded an 
£860M contract to a joint venture team of 
Hochtief  subsidiary Flatiron and Dragados 
USA for a 97km stretch of the planned 
832km high-speed rail line between Los 
Angeles and San Francisco.

“Dragados has been a major player in the 
development of high speed rail in Spain,” 
says Dragados UK managing director and 
Momentum Infrastructure executive board 
director Javier Teulon. “We have also built 
major stations at Atocha in Madrid which 
includes 15 high speed tracks under the 
city, eight platforms and the new high 
speed terminal.

“Throughout, we have been able 
to introduce innovations, not only in 
technology but in relationships with our 
supply chain. We identifi ed quickly that 
early engagement would bring early 
innovation that can be incorporated into 
design as well as construction. 

“New ideas often help minimise 
impacts on stakeholders and that is really 
important. We have done it in Madrid and 
we have done it in the countryside where 
relationships are often more personal.”

Spanish expertise in high speed rail 
design is also being brought to the 
Momentum Infrastructure joint venture by 
consultant Ineco, which has been heavily 
involved with the development of the 
country’s network and which is working 
with the UK’s Capita as part of the JV.

Dragados has other experience of 
building under capital cities, notably in 
London where the fi rm has been a major 
player on Crossrail. 

Working with John Sisk it drove the 
eastern running tunnels from the Limmo 
Peninsula to Farringdon and then linked 
Limmo to Pudding Mill Lane near Stratford 
under Victoria Dock. The 24km job – the 
longest on Crossrail – is forecast to be 
delivered under budget and ahead of 
programme. It gained good experience of 
London ground conditions such as London 
Clays, Lambeth Group and Thanet Sands. 
It also involved creating the largest sprayed 
concrete lined cavern in Europe at the 
Stepney Green junction crossover.

phase of HS2 while the British build up 
their knowledge and workforce as it is 
constructed ready for phase two north to 
Leeds and Manchester.

Their experience is something the 
Spanish are happy to share.  Back in 2002 
only fi ve cities in Spain were connected by 
high speed rail, now there are 31 and Spain’s 
3,100km network is the second largest in 
the world after China. 

The 400km of the network that 
Dragados has built since it started its 
involvement in developing Spain’s high 
speed railway in 1998 includes a 93km 
section of the 300km/h link between 
Madrid, Barcelona and the French border. 

The company also created the 50km, 
£1bn Figueras high speed link connecting 
the French and Spanish networks, which 
included the Perthus Tunnel,  an 8.3km, 
9.98m diameter twin bore tunnel through 
the Pyrenées. And on the Antequera to 

“We have a good understanding of the 
UK market, its supply chain and workforce 
through Galliford Try. With Hochtief we 
have a fi rm with a reputation for being able 
to tackle complex engineering and with high 
speed rail experience in places like Taiwan 
as well as on the UK’s High Speed1 (HS1); 
and with Dragados, which has built almost 
400km of high speed rail in Spain over 
the last few years, we have a fi rm that is at 
the leading edge of high speed rail, tunnel 
infrastructure and whose knowledge we can 
all share.”

As high speed rail has been built around 
the world, the region which knows the 
most about it has changed every few years. 
Japan, France, Germany, the UK, briefl y 
with HS1, then China have all been the 
repository of knowledge. And latterly Spain 
has had the baton in its hands.

Spanish expertise is likely to play 
a big part in construction of the fi rst 

Dragados brings 
extensive Spanish 
high speed rail 
construction 
expertise to 
Momentum, 
including 
construction 
of Madrid’s 
Atocha station 
(top left), and 
the Guadarrama 
and Perthus 
tunnels (top 
right and bottom 
respectively)
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This confi dence in working under the 
capital is also to be seen at the £564M 
Bank Underground station project for 
London Underground right in the heart of 
the City. This is a job which Dragados won 
in the face of fi erce competition thanks 
to some innovative thinking that seriously 
impressed the client including replacing 
banks of lifts with two 94m long travelators 
to improve passenger fl ow.  

The project will increase capacity and 
relieve congestion by amalgamating 
Monument and Bank stations – creating 
a new ticket o�  ce and entrance, 
constructing a new 570m running tunnel 
and platform for the southbound Northern 
Line, converting the existing tunnel into 
additional circulation space. 

Momentum Infrastructure partner 
Hochtief can likewise point to successful 
work on Crossrail, when demonstrating its 
experience in the UK. It drove the £250M 

Thames Tunnel for the project, plumb on 
line. The German fi rm has been operating in 
Britain for 25 years. 

“We are known for taking on the 
technically challenging projects,” says 
Hochtief UK managing director and 
Momentum Infrastructure executive board 
member Sally Cox. 

This includes launching bridge structures 
and box-jacking of underpasses. On its 
Paddington Bridge slide project , the 
contractor launched a major new bridge by 
elevating the old steel structure above it 
and launching the new bridge beneath. The 
new bridge spans 14 Network Rail lines, two 
London Underground lines, and the Grand 
Union Canal at the entrance to Paddington 
Station. 

And on the East Kent Access project 
Hochtief constructed the 126m long, 25m 
wide underpass via a box-jacking method, 
6m below the operational railway. This was 

also the longest of its kind in the world.
Hochtief also constructed the Poole 

Harbour twin sails, double bascule bridge 
and works with London Underground and 
Highways England. For Network Rail it was 
part of the team delivering the Reading 
Station redevelopment and the complex 
Hitchin Grade Separation, a project 
undertaken as an alliance under BS11000. 
It was a fi rst for Network Rail and set the 
standard for future collaborations.

And Hochtief was unique in being the 
only contractor to be involved in building 
three sections of the Channel Tunnel Rail 
Link through Kent – Britain’s fi rst high 
speed railway now known as HS1. Work 
there included sliding in a three span bridge 
weighing 9,100t, one of the heaviest ever 
slid in the UK.

In other high speed work, the fi rm built 
the 40km section between Taipei and 
Kaoshiung for Taiwan High Speed along 

High Speed 1 
was a key project 
for Hochtief in 
the UK
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with high speed rail projects in Germany.
Hochtief  is a big business, and like 

Dragados is part of the world’s largest 
contracting group ACS. “We have real 
depth of expertise in the company,” 
says Cox. “If we don’t have the expertise 
we need in a country we pull it in from 
around the world from among our 50,000 
employees.” 

Cox is a civil engineer and has built 
railways in Australia so is very comfortable 
with the demands of the rail industry, high 
speed or otherwise.

The third joint venture member is 
Galliford Try. It has been contracting in 
Britain for 125 years, is one of the country’s 
top 10 contractors and has a strong UK 
supply chain to call on. Relationship 
with the workforce is always key on 
major projects and on the Queensferry 
Crossing, Galliford Try has 400 directly 
employed operatives with which it has 

helped the whole joint venture develop 
healthy relations. Its understanding of how 
construction is done in the UK, the focus 
on stretching health and safety targets, 
knowledge of British Standards and rules 
around public sector construction are all 
pivotal to the Momentum Infrastructure jv. 

The fi rm also has a strong record in 
rail and road building – it was part of 
the Interlink team on the £445M M74 
Completion Project which links the 
M74 and M8 in Glasgow. This was built 
on heavily contaminated land through 
the city, close to housing and beside the 
main line rail network. Relations with all 
those stakeholders were central to the 
success of the job and the company says 
it has developed strong skills in listening 
to concerns and taking care of local 
communities.

Most relevant to the credentials of 
Momentum Infrastructure, De la Motte 

2

1. Momentum 
partner Galliford 
Try was part of 
the consortium 
which built the 
M74 completion 
project
2. Hochief built a 
40km section of 
the Taiwan High 
Speed line
3. Crossrail: 
Another key 
Hochtief rail 
project in the UK

believes is that the joint venture has a 
proven ability to collaborate successfully, 
from the top down.

“We have all learned a lot on 
Queensferry, and if we win HS2 work 
there will be a people who move with 
us to create the right culture. Also, as a 
board we have that nailed too. In most 
fi rms, the workforce mirrors the actions 
of the executive board. If the board is in 
confl ict the workforce copies. So it is really 
important to have a leadership team in 
place that knows what to expect from each 
other. It leads to clarity of management and 
behaviour. That wasn’t where we were fi ve 
years ago. But it is where we are now. Along 
with our expertise we think we are in a 
position second to none to deliver the best 
fi nal product for any client.

“We are all passionate about Momentum 
Infrastructure. We really think it allows us 
to start day one with a team that works.”

1 3
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Bentley
Delivering e�  cient operation and maintenance

 Most railways – whether they are high 
speed, conventional intercity, commuter 
or metro – are struggling to maintain 
rail infrastructure at a level that ensures 
steady-state performance.

They are faced with budgetary constraints 
and the challenge of balancing maintenance 
time with the desire to provide a high level 
of service. 

What results is a need to make decisions 
about which maintenance actions are a 
priority to ensure that optimal safety and 
reliability are maintained.

Usually resources are constrained and 
there is not the option to throw more 
money or resources at the problem and this, 
put simply, is driving many rail operators 
to look to technology to help them work 
smarter and more e�  ciently.

Railways don’t tend to be short on data; 

everyone today is creating or consuming 
more and more. For today’s rail operator, 
reams of data come from traditional 
inspection activities that are increasingly 
going hi-tech. They’ll have access to a 
continuous fl ood of data collected from 
activities such as track inspections, 
geometry car surveys, rail defect detectors, 
ground penetrating radar, rail profi le 
measurements, video surveys, infrared 
tests, asset surveys, work records, train 
movement, wayside detectors and more. 

Meanwhile, the world of social media is 
also there to provide details of defects such 
as ride quality and delays. And, for a brand 
new railway such as High Speed 2, there 
should be no excuse for starting on day one 
with anything less than a full suite of data 
on the railway as built. 

In many ways it is data overload, or at the 
very least a signifi cant challenge.

But, if you can harness that data and 
turn it into useful information such as a 
prioritised plan for maintenance, then you 
can fi nd the holy grail and not only deliver 
steady-state asset performance under 
constrained resources, but actually improve 
the asset condition and provide a positive 
return on investment.

Technology is available. For example, 
Bentley Systems has been steadily building 
up interest in its Optram linear asset 
decision support software.

In essence, Optram takes that data, 
cleans it up, analyses it and, by forecasting 
ahead, enables engineers to make better-
informed decisions about maintenance and 
renewals. 

“Optram is not unique in the way it 
looks at linear assets and optimises their 
performance, but it is pretty clever in the 
way it does it,” explains Bentley Systems 

Washington 
Metropolitan 
Area Transport 
Authority is a 
convert to 
Optram
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information, and in doing so improve its 
engineers’ access to information supporting 
their decision making.

A track skeleton was fi rst created from 
existing track schematics. This was used 
as the reference system for all other 
datasets. Next, a link to the enterprise asset 
management system was created, allowing 
access to defects and work records. 

Geometry from WMATA’s track 
geometry vehicle was then superimposed, 
and, fi nally, a set of analysis scripts was 
produced to assist with interpretation of 
the resulting datasets.

In the resulting system, over 100 
WMATA users, including the track and 
structures department, use Optram to 
manage day-to-day maintenance planning 
and work activities.

It’s clearly an approach that could be 
rolled out elsewhere, and the emphasis is on 
developers of new rail systems to bear this 
in mind at the outset. 

After all, it is oft-quoted that in the 
whole-life cost of an infrastructure project, 
the capital cost is usually just 20% – 
the vast majority of the spend is in the 
maintenance.

“If you look at High Speed 2 – or any 
other high speed railway around the world 
– if the data is stored consistently, and 
handed over in the right manner, then that 
is very useful information source for the 
operator,” notes Cockerell.

“For example, right now in the Middle 
East there are ambitious rail schemes being 
planned and delivered, and the focus can be 
on delivering railways as fast and e�  ciently 
as possible – but, just as important, is to 
ensure the focus is also on the future of 
operating and maintaining it,” he adds.

“So, the way in which you procure has 
a bearing. If you do it the way Crossrail is 
doing it and you force the common data 
environment and are very prescriptive 
about data standards and outputs then the 
handover is a lot easier.

“If, on the other hand, you have got 
multiple contracts and let whoever has 
them do their own thing then that is 
fraught with risk as you are likely to get 
di� erent results from each party.”
Which is far from ideal, given the long-
term gain available if, and only if, the data 
is there, and in a format that can yield 
valuable information.

with saving Network Rail over £110M on 
track maintenance renewals in the current 
fi ve-year Control Period 5 alone; this 
through optimised interventions based on a 
better understanding of the rail asset.

And, it’s not just in the UK where it is 
gaining traction.

In the United States, Washington 
Metropolitan Area Transit Authority 
(WMATA) was concerned that it was not 
fully leveraging the asset data it had on its 
track when making maintenance decisions. 

There was no link between manual track 
walk defects, automated track inspection 
data, asset information, and work records. 
Users had to access paper records to 
understand the asset condition: the 
information was all there, but di�  cult to 
access and interpret.

WMATA decided to use Bentley’s 
Optram to collate and manage all of this 

industry marketing director, rail Steve 
Cockerell.

It’s certainly been working for Network 
Rail. Bentley’s Optram software has been 
used as part of Network Rail’s O� ering 
Rail Better Information Services (ORBIS) 
programme as the underlying technology 
for a Linear Asset Decision Support 
(LADS) system.

LADS combines data from 14 disparate 
data sources and more than 60 discrete 
data types to allow Network Rail engineers 
to view many aspects of the track 
simultaneously. 

The data in the system is automatically 
updated on a regular basis – nightly in the 
case of key datasets. 

The system has been rolled out across 
35,000km of track, and 800 engineers 
have access to the system.

The prize is signifi cant: LADS is tasked 

1. Washington 
Metropolitan 
Area Transport 
Authority has over 
100 Optram users
2. Network Rail 
uses Optram to 
help it make asset 
management 
decisions
3. Network Rail 
rolled the system 
out across its 
35,000km of 
track
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A-Plant
Logistical challenges for plant suppliers

The UK’s plant hire industry is gearing up 
to tackle the unique challenges of High 
Speed 2 (HS2).

One of the issues already being considered 
ahead of construction of the UK’s HS2 
project is how to get the right people, 
equipment and materials to all the di� erent 
work fronts at the right time. And, although 
enabling works have not yet started and the 
construction contracts have not yet been 
awarded, the fi rms likely to be involved 
have all started tackling this logistical 
conundrum.

Among those contributing to this 
discussion are the industry’s leading hire 
companies, which traditionally get involved 
a lot later in the project lifecycle. 

“Usually, hire companies are brought 
onto projects quite late in the day, so we 
don’t necessarily feel part of the team, and 
we’re not contributing to new or innovative 

ways of working, or developing solutions 
during the bid process,” explains A-Plant 
commercial director Dave Harris. But 
HS2 Ltd has been really good in terms of 
organising events so that our teams are able 
to meet the tier one joint ventures that are 
bidding.

“We are developing relationships with all 
the main consortiums, and will be working 
with them as part of their teams as they’re 
bidding,” he adds.

Harris says he has been very impressed 
by these meetings and forums, and believes 
client HS2 Ltd is genuinely trying to 
promote problem solving and debate. 

“That desire for real collaboration 
is defi nitely coming from HS2 Ltd,” 
he says.

According to Harris, the biggest logistical 
challenges presented by HS2 are the 
geographical scale of the project and the 
sheer volume of resources needed over a 

long and sustained construction period.
“This is a monster civil engineering 

project,” he says. “Other large construction 
projects have tended to be on small sites 
– like the Olympics; but here, phase one 
is all the way from Birmingham to London, 
so one of the logistics challenges is being 
able to support activity over such a long 
distance.

A-Plant is hoping 
to develop 
collaborative 
partnerships with 
the consortiums 
charged with 
building High 
Speed 2

“One of the 
logistics 

challenges is being 
able to support activity 
over such a long 
distance.
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induction programmes, and provide labour 
through our re-hire partners.”

He says A-Plant is looking to extend its 
own apprenticeship scheme to service centres 
located along the route, in order to feed 
appropriately skilled people into the project. 

“We’ve split the project into four zones 
– greater Birmingham, London, the central 
section, and Euston – and we’ve got a 
genuine desire to use local people in each of 
these four zones,” Harris explains. 

“And from a sustainability point of view, 
we don’t want to be dragging people and 
equipment regularly from far and wide.”

He says A-Plant’s aim is to make delivery 
routes as short and e�  cient as possible, 
using the most sustainable equipment 
delivered through the most sustainable 
means. 

 This is likely to include establishing  
temporary on-site service centres and 
storage facilities, as well as embedding sta�  
within the construction teams.

“This is a really exciting project,” says 
Harris. “It’s huge, and we’ve got to think 
through all these issues because we may be 
lucky enough to win a supporting role on it. 
We are demonstrating to the consortiums 
that we are trying to think innovatively 
and out of the box – not just about the 
equipment but about all aspects of the 
logistics.”

Having said that, innovative equipment 
will play a big part in the project, including 
telematics that can provide constant real 
time information on machine productivity, 
fuel e�  ciency and CO2 emissions.

“HS2 Ltd has been to see the 
[equipment] manufacturers, so they 
understand the art of the possible,” says 
Harris. “I’m sure the leading manufacturers 
are well positioned to produce what’s 
needed.”

services companies will be required to 
deliver HS2,” says Harris. 

“We had good experience of that on the 
Olympics when a number of companies 
got together to ensure they could provide 
the contractors with a one stop shop. We 
are already talking to existing partners and 
looking at new potential partners.

“We want to be able to o� er all the 
bidding consortiums a range of services 
– not just the hire of machines but also 
purchase of materials, PPE, training and 
labour supply,” he adds. 

“To do that is going to involve more 
collaboration than even the Olympics. 
There’s just so much to do.”

Labour supply is a huge issue for all the 
bidding consortiums on HS2. “When we 
go to HS2 meetings and forums, a lot of 
the questions are about the availability of 
competent, skilled people,” says Harris. 
“We want to help with training and 

“It will involve having service centres, 
labour and equipment throughout the 
length of the route; and we are already 
looking at how to do that,” he adds.

The second challenge identifi ed by Harris 
is the scale of the project. “The numbers 
being talked about are incredible,” he says. 

“You’re looking at £2bn or £3bn a year 
over a period of six or seven years. I think 
the Olympics only had one year with a 
spend like that; so the sheer volume of 
equipment and service needed presents a 
challenge.”

One thing the project will have in 
common with the London 2012 Olympics 
construction programme is that partnership 
and collaboration will play an important 
role, among the winning consortiums and 
within the supply community – including 
the hire sector. 

“We fi rmly believe that partnership 
and collaboration with other hire and hire 

Plant hire firms 
like A-Plant 
are planning to 
establish service 
centres at key 
points along the 
High Speed 2 
route, to supply 
the project with 
the wide range of 
equipment it will 
need

“We are 
demonstrating 

to the consortiums 
that we are trying to 
think innovatively and 
out of the box 
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Hall Fuels
Biodiesel

The diesel fuel industry has come in for 
a large amount of criticism recently as 
the Volkswagen emissions scandal has 
brought the issue of nitrogen dioxide 
(NO2) pollution firmly into the public 
consciousness. 

For a long time diesel has been cast as a 
more efficient alternative to petrol, and 
celebrated for its lower carbon dioxide 
(CO2) emissions. But there has been a 
volte face in perceptions now that people 
are beginning to realise that the downside 
is that diesel engines are the single 
biggest contributors to unhealthy levels 
of nitrous dioxides (NO2) in our cities. 
In some European capitals, including 
London, NO2 levels are double World 
Health Organisation (WHO) guidelines, 
and early this year the United Nation’s 

public health arm described air pollution 
as a “public health emergency”.

The problem is not limited to the cars on 
our roads. Given that most construction 
equipment and heavy goods vehicles 
run on diesel or rather red diesel, major 
construction clients are now looking very 
closely at the environmental impact of 
the plant they use on site. 

“A lot of the equipment, the generators 
and the mobile plant runs on gas oil,” says 
Hall Fuels specialist product manager 
Peter Bamber. “We can definitely see 
moves on the part of clients to reduce 
NO2 emissions by using bio-diesels and 
bio-diesel blends.”

As a key fuel supplier to Crossrail 
and to 95% of the large construction 
businesses operating in the UK, Bamber 
says the company is keenly aware of 

the imperative to reduce emissions and 
is constantly evolving its products to 
address this.

Bamber joined the company when 
Hall Fuels became part of World Fuels 
Services (WFS), an American company 
which took over what used to be Watson 
Petroleum and Hall Fuels in 2014. He 
says Hall Fuels now has access to WFS 
technical support and product supply to 
help meet evolving customer needs.

“We’re starting to get involved in what’s 
known as second generation bio diesel,” 
says Bamber. “The product is known as 
HVO – hydro treated vegetable oil – 
and can offer better performance and 
significantly reduced NO2 and particulate 
emissions, particularly for things like 
mobile generators.”

Keen to emphasise the fact that the 

Crossrail: A major 
source of biodiesel 
orders
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also extend to the way it delivers goods 
to site. She points out that Hall Fuels is 
one of the first companies to become a 
gold-accredited member of the Freight 
Operators Recognition Scheme run by 
Transport for London (TfL). 

Under the scheme, Hall Fuels truck 
drivers must spend a day cycling on public 
roads before sitting a classroom assessment 
to prove that they have a safe approach to 
driving in urban areas and on site. Vehicles 
are also fi tted with sensors to detect if a 
cyclist gets too close. 

“To retain the accreditation we also 
have to prove that as a haulier we are 
reducing our own carbon emissions 
through being smarter with our planning 
and logistics,” says Devos. 

For Hinkley Point Power station, which 
will soon be starting on site again, Hall 
Fuels has been the supplier to the core 
enabling team for the last year. For this 
project, a premium will also be placed on 
the safety of freight deliveries.

“We conduct risk assessments before 
we make a delivery,” says Devos. “We 
want to be on site in the cleanest and 
most time-efficient way.”

In additon, the company is conscious 
that its clients working on long term 
projects need reassurance on pricing.

 “One thing we have been doing, 
particularly in the last six months or so, 
is hedging for customers, what we call 
fixed forward pricing,” says Bamber. “A 
number of customers have taken a look 
at it and fixed themselves into a price for 
the next couple of years. We have the 
ability to lock that in for them.

“We can generate a price over the next 
period and generally a customer would 
look to fix the price on 70% to 75% of 
their demand to allow for fluctuations, 
but that has been very popular over the 
last few months. Realistically, nobody 
knows where it is going next but it doesn’t 
look like a bad buy at current levels.”

Devos says this gives bigger projects 
the reassurance that they will not go 
massively over budget on fuel spend. 

“That really applies to the civil-
engineering-type contractors, because 
they sometimes have to put a price in for 
a job that is going to take 12 to 18 months 
and that means a fixed price can often be 
the best way to go,” says Bamber.

same as diesel and has more of the good 
quality paraffinic compounds found in 
conventional diesel without some of the 
problem compounds such as aromatics.”

Hall Fuels commercial manager Lynn 
Devos thinks tighter legislation on 
emissions in tunnelling projects will force 
major clients to look at cleaner fuel 
options. But she also thinks there will be a 
market to provide more efficient fuels to 
projects which have a more acute sense 
of their social responsibilities .

“Take High Speed 2,” she says. 
“Because the project is so high profile 
and there are a lot of public concerns, I 
believe there will be a desire to deliver 
the project with as small an impact on the 
environment as possible.” 

But Devos thinks that a supplier’s 
environmental and social obligations 

fuel “doesn’t rob Peter to pay Paul” 
Bamber stresses that the new product 
can be manufactured from used vegetable 
oil and, more specifically, from the “fat 
bergs” that block Britain’s sewers.

He adds that it has none  of the filter 
clogging issues that bedevilled first 
generation bio diesels.

“Conventional bio diesels don’t have 
very long shelf lives and often resulted in 
fouling of fuel tanks because of microbial 
growth,” he says. “They also tend to act 
as  fuel tank cleaning agents, but this 
ultimately  causes problems because 
freed-up material ends up in equipment 
filters and the equipment then fails.

“As a result, engine manufacturers 
often delayed approvals for using bio-
diesel with their machinery. The new 
product, however, is chemically the 

Hall Fuels truck 
drivers are given 
cyclist awareness 
training
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A s the canoe became 
the preferred 
mode of transport 
in large parts of 
Yorkshire during last 
Christmas’s fl oods, 

two areas of the North York Moors 
with a history of inundations were 
being congratulated in the media for 
remaining distinctly dry.

One of them, the town of Pickering, 
is thought to have survived as a 
result of a fl ood defence scheme 
which involved a catchment 
management approach incorporating 
a combination of soft and hard 
engineering measures. The other, 
Sinnington village, avoided fl oods 
as a result of an exclusively soft 
engineering approach to fl ood 
prevention (see box).

While the precise amount of 
rainfall the river catchments were 
subjected to was a matter of some 
conjecture in the media, engineers 
will look to evidence of the long term 
performance of this approach to draw 
conclusions about the success of the 
£2M project.

Environment Agency fl ood and 
coastal risk management senior 
advisor Dean Hamblin was the 
Agency’s project manager for the 
Pickering fl ood defence scheme and 

B Y  B E N  C R O N I N

SOFT WATER 
SOLUTION
HOW SOFT ENGINEERING KEPT THE YORKSHIRE 
TOWN OF PICKERING FLOOD FREE THIS WINTER

even he admits that it has yet to be 
comprehensively proven.

“The evidence is there, certainly 
anecdotally, that these measures are 
having a signifi cant impact but I think 
the science has yet to be conclusive 
and we need that longer record of 
rainfall to prove their effectiveness,” 
he says.

Hamblin is speaking at the 
Forestry Commission’s Pickering 
headquarters, having invited New 
Civil Engineer to see the project 
and judge the theory for itself. He is 
joined by the Forestry Commission 
project manager for the scheme, 
Philip Roe, and Arup global fl ood 
resilience leader David Wilkes whose 
company designed some of the more 
traditional water storage measures 
in the project. The fact that they are 
all together, points to the unusually 
collaborative nature of the scheme.

“The Slowing the Flow at Pickering 
project is one of three pilot projects 
funded by the Department for 
Environment Food and Rural Affairs 
(Defra) in response to the Pitt Review 
[of the 2007 fl oods],” explains Roe. 
“The review called for Defra, the 
Environment Agency and Natural 
England to work with partners 
to deliver fl ood risk management 
involving greater work with natural 

KEY STATS

£2M
Cost of 
project

£7M
Amount of 

damage cause 
in 2007 

Pickering 
floods
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processes.”
The Forestry Commission was 

one such partner in the project. It 
controls a third of the land covered 
by the scheme and, as such, was 
able to implement some of the more 
natural river management measures 
he is talking about.

Roe describes the 66km2 area of 
the project as being split into two 
butterfly wing shapes. It includes the 
neighbouring catchment of the River 
Seven, to the west of the site, and the 
catchment for the Pickering Beck to 
the east.

Previously the steep sides of 
the valley, the narrowness of 
the catchment and elements of 
historical straightening had led to 
repeated flash floods in Sinnington, 
downstream of the River Seven, and 
Pickering, which is downstream of 
Pickering Beck.

“The issue in Pickering itself is 
[that there are] constrictions on the 
river as it flows through the town, 
primarily due to bridges and road 
crossings,” says Hamblin.

The principal pinch point was at 
Ropery Bridge which runs through 
the centre of the town. This was 
shown to have a safe conveyance 
level of 14.5m3/s. 

“We decided that what was needed 
was a comprehensive scheme all the 
way through the catchment,” says 
Hamblin. “We needed to attenuate 
and drop peak flow upstream so that 
when it comes into Pickering it’s 
about 14.5m3/s.”

Wilkes describes the final 
engineering solution for Pickering as 
involving “two strands”. The first, led 
by the Forestry Commission, involved 
natural catchment management 
measures while the second, led by 
the Environment Agency, with design 
input from Arup, involved more 
traditional flood plain storage.

Using a specific catchment scale 
overflow model, which combined 
hydrology and hydraulic modelling 
developed by Durham University, 
the Forestry Commission identified 
17 areas in the Pickering catchment 
where it could plant trees and 
construct large wood debris dams to 
slow the flow of the river. This was 
later extended to include the River 
Seven catchment. The delicate nature 
of the project was evident in the 

fact that of out of 96 sites surveyed, 
only a third were identified as having 
positive impacts.

In total, 129 large timber debris 
dams were constructed in the upper 
catchment of the Pickering Beck in 
an attempt to reconnect the water 
course with its flood plain and slow 
the flow.

“We were looking at the tributaries 
as inputs into the wider hydrograph 
and trying to disaggregate each of 
them rather than amalgamate them,” 
says Hamblin. “If you spread them 
out and slow some of the small 
ones down you can stretch that 
hydrograph and reduce the peak 
flow.”

A survey of 100 of the dams revealed 
that the volume of water that could be 
temporarily stored on their banks in 
times of peak rainfall ranged from 0.1m3 
up to 110m3 depending on the size of 

Above: A large 
wooded debris 
dam.
Top right: The 
steep sides of the 
valley and the 
narrowness of the 
catchment had 
led to repeated 
flooding
Bottom right: 
The Environment 
Agency took the 
lead with design 
input from Arup 
on a project to 
build a bund, 2km 
upstream

“The dams 
are leaky 

structures, so there is 
no impedence to fish

the dam. Together they combine to 
provide 1,300m3 of storage for Pickering 
Beck alone.

“The [dams] are leaky structures, 
so there is no impedance to fish 
migration,” says Hamblin. “So at low 
flow the channel flow is unimpeded, 
maybe 300mm below the bottom log.”

Roe says the low cost of 
constructing the dams has helped to 
keep the overall project price down. 
“This kind of structure would be a 
three-man day build in one day, so 
you’re looking at £550 to £600 to build 
them,” he says.

In addition to these measures, 
the Forestry Commission planted 
19ha of woodland along the banks 
of the water courses, 15ha of farm 
woodland, carried out 3.2ha of 
heather reseeding and installed a 
total of 187 heather bale check dams 
to stop immediate run off into the 
moorland drainage system.

The model calculated that all of 
these measures together would 
contribute to reducing the height 
of a one in 25 year flood peak by 4% 
and that of a one in 100 year event 
by 8%. This represented a significant 
contribution to efforts to reduce 
flood flows in the river but would still 
only succeed in cutting a peak flow 
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of 18.9m3/s, recorded during the 2000 
flood in Pickering, to 17.5m3/s. This 
was still short of the 14.5m3/s safe 
conveyance figure for the Ropery 
Bridge in Pickering town centre.

It was at this point that more 
traditional measures came into 
play. The Environment Agency took 
the lead again with design input 
from Arup on a project to build a 
bund or “large raised reservoir” as 
Wilkes puts it, 2km upstream from 
the village. This consists of roughly 
1km of embankment split into two 
main parts: a spillway some 2m to 
2.5m above natural ground level 
and a lateral embankment that runs 
alongside the North York Moors 
railway to protect the railway should 
the reservoir overflow.

In the centre of the reservoir, 
a concrete control structure was 
constructed and completed in 
September 2015 that throttles the 
flow of water heading towards 
Pickering, restricting it to the 
target flow rate of 14.5m3/s. In total 
the reservoir is designed to hold 
120,000m3. 

Hamblin says the local community 
was consulted and involved in all 
of the decisions about where best 
to target flood protection measures 

The £2M Pickering flood defence scheme is 
not the first to employ natural measures high 
in the catchment to slow the flow of a river in a 
flooding blackspot. 

In 2008, the Environment Agency, working 
with Newcastle University, proposed a series 
of small-scale, interventions to slow the rush 
of water downstream to the town of Belford in 
Northumberland.

The town flooded seven times between 1997 
and 2007 but the £3M price tag for a traditional 
flood defence scheme was too great for the 
35 properties at risk. Without the evidence 
to back up the new solution, Grant-in-Aid 
funding for flood defence schemes could not 
be made available so a request was made to 
the Northumbria Regional Flood & Coastal 
Committee. Funding was granted and in 2008 
the project started.

Like Pickering, the flood defence scheme 
includes large wooded debris dams to increase 
hydraulic roughness and to create storage in the 
channel and across the flood plain.

The project also includes overland flow 
interceptors. These are bunds, quite often in 
locations away from the watercourses, which 
intercept the overland flows that occur in storms. 

B e l f o r d  d e f e n c e  s c h e m e

“The town flooded seven  
times between 1997 and 2007” 

Wooded dam

F o r  M o r E  T E c h n i c A l  E x c E l l E n c E  F E A T u r E s  g o  T o  
N E W C I v I L E N G I N E E R . C o M / T E C h N I C A L  E x C E L L E N C E

“The flood defence 
scheme includes 

large wooded debris dams 
to increase hydraulic 
roughness and to create 
storage in the channel 

Intercepting these flow pathways, with leaky 
soil, wood or stone barriers, slows rainwater’s 
progression to the watercourses. These features 
also have a significant additional benefit of 
trapping huge amounts of rich sediment that 
is washed from fields when this overland flow 
occurs.

Finally the scheme includes offline storage 
areas. These are small bunded structures located 
on the floodplain where water is diverted during 
high flows. The diversion can take the form of a 
restriction within the channel or a lowering of 
the riverbank. The earth bunds are drained with 
outflow structures while timber dams can be 
designed to leak.

Research by Newcastle University has 
quantified the impacts of the individual features 
in the Belford catchment. By analysing historical 
events in this relatively small catchment (less 
than 10km2), the modelling has determined that a 
network of attenuating features has the potential 
to reduce peak flow by up to 30% in the type of 
storms that caused the more frequent flooding. It 
is clear that the approach is transferable to other 
catchments but clearly for larger catchments the 
approach must be scaled up.

During the recent storms in Northern England 
the Belford scheme operated and protected 
property from flooding, with only one case of 
minor inundation. It is clear that the risk has not 
gone away as flooding has been close on a couple 
of other occasions. The research has shown 
that in Belford the natural flood management 
techniques have reduced the frequency of 
flooding and is very effective in small to medium-
sized  storms.
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and, because of the limited funds 
available, some tough decisions had 
to be made.

“There was a realisation from the 
start that what was going to be done 
wouldn’t solve all flood risk, and 
so there was engagement with the 
community to understand what their 
needs were,” he says.

“There’s a low lying area in the 
village called Beck Isle which consists 
of a few residential properties and a 
museum. To protect that area through 
these means would have reduced 
the effectiveness of the volume of 
the storage that was available, so 
actually, through working with the 
community, we worked on providing 
those properties with property-level 
protection.”

Put together, Hamblin likes to think 
of the measures as a ”patchwork” of 
soft and hard measures that dovetail 
to provide protection against a one 
in 25 year event. He adds that the 
project is a model of stakeholder 
engagement.

“The catchment sensitive aspects 
are led through Natural England, 
the North York Moors National Park 
has done work on top of the moors, 
blocking moorland drains and 
addressing other areas of increased 
run off such as footpaths as well as 

establishing no-burn buffer zones of 
heather adjacent to watercourses,” 
he says.

“The Forest Estate has installed 
wooded debris dams, carried out 
planting and drainage management 
and on top of that that there’s the 
Environment Agency-led flood storage 
reservoir.”

In the area of Pickering known as 
Beck Isle, the local community has 
been working on property protection 
and the Pickering Town Council is 
contributing £5,000 a year towards 
the operating and maintenance costs 
of the flood storage reservoir.

The fact that there were only 
three landowners to deal with – the 
Duchy of Lancaster, the Forestry 
Commission and the National Park 
also made life easier as far as Hamblin 
is concerned.

“Buy-in from landowners is a 
key success criterion to flood risk 
management, especially when you’re 
taking it out to the catchment scale and 
the land management scale,” he says.

Since the project was completed 
in September 2015, Roe says there 
have been two flood peaks and the 
town remained dry. Initial estimates 
suggest that the 9.9m3 peak flow 
experienced was up to 2m3 less than 
would have been expected. This is 

Technical Excellence    Pickering flood defences

thought to be around 50% down to 
the reservoir and 50% down to the 
other measures. What the peak flows 
have also done is show the predictive 
model to be fairly accurate.

“No two flood events are the same. 
There are differences in site wetness, 
levels of water flow, the nature of 
the storm event, its duration and 
the intensity of rain,” he says. “To 
determine the effectiveness of 
the measures, we’re plotting what 
has happened against what we 
theoretically thought might have 
happened and they’re pretty close, so 
we think we’ve got it fairly right.”

Hamblin argues that the project 
offers the optimum amount of 
protection for the money spent but 
will not protect against the most 
extreme weather.

“They’ve got one in 25 year 
protection that will combat the 
middle order and regular flood events 
but it’s not a panacea,” he says. 
“After that, it’s about being prepared 
and making sure the community is 
prepared for flood risk and that it 
signs up to flood warnings.”

Given that the town flooded four 
times between 1999 and 2007, with 
the last of those disasters causing 
£7M of damage, this would so far 
appear to be £2M well spent.

construction 
of the concrete 
control structure 
that restricts flow 
into Pickering
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L iverpool city centre has 
no shortage of beautiful 
heritage buildings, but 
sadly over the years many 
have become empty and 
unloved and are following 

the same patterns of dereliction 
with plants growing randomly out 
of brickwork, broken windows and 
defaced walls.

Campaigns such as the Liverpool 
Echo’s “Stop the rot” are aiming to 
change this and one building, which 
has thankfully been saved is the old 
Royal Insurance building, now the 
Aloft Hotel. 

This exuberant grade II* listed, 
Edwardian Baroque building, which 
originally opened its doors in 1890, is 
unique among the others though, as 
it is thought to be the first ever fully 
steel framed building in the UK.

Only a few years ago, the building’s 
future looked bleak. The cost of 
renovating such a place meant that 
it had fallen into disrepair for 20 
years, and had earned itself a place 
on English Heritage’s “At Risk” 
Register. However, in 2013 Liverpool 
City Council bought the freehold 
for £1.95M and the developer, 
Ashall, used the Business Premise 
Renovation Allowance Scheme to 

secure investment to restore the 
building and convert it into a hotel. 
Architects, Falconer Chester Hall 
together with consultants Clancy 
Consulting and main contractors, 
Balfour Beatty were then brought in to 
carry out the £18M renovation work.

It was the high level of 
collaboration between all of the 
parties which won the project the 
Building of the year £10M to £50M 
award at the BCIA last year.

Restoration of such historically 
important buildings can be a 
contentious issue, with developers 
and conservation experts not 
necessarily having aligned goals. But 
on this project all parties recognised 
the value of the building and the 
extent of the work needed to save it 
and worked collaboratively to reach 
sensitive and pragmatic solutions.

“I have to give Liverpool [City 
Council] credit,” says Balfour Beatty 
design manager Nicola Duerden. 
“Chris Griffiths, the conservation 
officer was quite heavily involved in 
working with us and the engineers. 
And he was quite pragmatic with his 
solutions because he knew that they 
had to be viable.”

The original structure of the 
building is quite special. The first 

B Y  K a t h e r i n e  S m a l e

RewRiting 
HistoRy
Complex RefuRb of one of bRitain’s 
eaRliest steel fRamed buildings

KeY FaCtS

120
age of steel 

frame in 
years

£18m
Cost of 

renovation

BCi awards

Stay tuned 
for 2016’s 
shortlist to 

be announced 
this June.  

bcia.newcivil
engineer.com

Technical Excellence the first and second 
floors are hung from a 
series of arched trusses
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and second floors are hung from a 
series of arched trusses between 
second and third floor levels which 
are supported by columns around 
the perimeter of the building. This 
allows the ground floor to be column 
free, making it an impressive opening 
space for what will now be the lobby, 
bar and reception area of the hotel. 
Internally the walls in the board 
rooms are clad with Brazilian Walnut 
panelling. The floors are “clay pot” 
with concrete infils and the external 
cladding is Portland stone.

Converting this 120-year-old steel 
framed structure into a 116 room 
boutique hotel was a challenge. Out 
of 116 new rooms, there were 80 
different bedroom layout variations 
because of the complexity of the 
original structure. There were a few 
surviving drawings of the existing 
frame, but none were accurate 
enough to work from, so the team 
had to design all of the elements 
and connections by taking onsite 
measurements of the existing frame. 
And the walls of the rooms had to be 
carefully laid out to incorporate the 
trusses on the second floor and make 
the best use of the space.

There were many logistical 
challenges to overcome, not least 
when it came to working around the 
existing steel frame.

“In terms of working around the 
steel frame, at the rear of the building 
there was a dormer extension and 
we had to connect to the existing 
frame, which created some logistical 
issues,” says Duerden. “Bays at a time 
were removed so we could survey 
the existing steelwork, so we could 
design the connection details and 
then erect it in the next crane lift.”

When the team uncovered the steel 
frame, in all but in one area, it found it 
to be in miraculously good condition.

“The worst elements of it were at 
the ground floor level where, back 
in the 1960s, there had been some 
conversion work to put in a roof light 
at first floor level,” says Duerden. 
“Those works were insufficient and 
led to a lot of water ingress and the 
steel down there was delaminating.

The steelwork was cleaned and 
repainted to preserve it.

The board rooms are clad with 
Brazilian walnut panelling

To make sure the building complies 
with today’s fire regulations, the team 
brought on board a specialist fire 
consultant Trenton Fire to analyse 
the existing structure to see if it had 
enough capacity to withstand a fire 
without requiring further protection. 
Adding protective boarding to the 

structure would have meant moving 
the internal finishes, something the 
team was keen to avoid.

“With a structurally engineered 
fire solution, we found that we 
didn’t need to then overprotect 
the columns,” says Duerden. “This 
would have caused difficulties with 
the listed building consent because 
that would have meant amending the 
timber panels which were part of the 
protected building.”

An English Heritage grant assisted 
with the repair of the dormer and 
slate roof to current codes. On 
the external façade, stone masons 
agreed cleaning techniques with the 
conservation officer for an allegorical 
panel, metalwork and stonework. 
Stone masons also restored the 
internal faience tiled corridors.

As well as working around the 
existing frame of the building, 
the team had to minimise the 
impact of the work on the existing 
internal fabric of the building when 
incorporating the new lift shaft. The 
clash between new regulations and 
the listed building consents meant 
that visually the lift had to blend into 
the existing structure while cutting 
through as few structural members 
and internal finishes as possible.

“There were challenges to 
incorporating a new lift shaft,” 
explains Duerden. The first was 
in terms of cutting it through the 
existing structure; the second was 
that it would be visible on the rear 
side of the existing façade and the 
third was that on the ground floor, 
there was quite a lot of historical 
plaster work and cladded plastered 
beams, so we came to an agreement 
that the lift shaft would be put in one 
corner to minimise the impact.”

Construction took 70 weeks and 
the total cost to develop the building 
was £18M. It is now a building which 
is one of the lucky few to be removed 
from the at risk register.

“Bays at a time 
were removed 

so we could survey the 
existing steelwork, so 
we could design the 
connection details and 
then erect it in the 
next crane lift

One of the new 
hotel’s conference 
rooms
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STARTING A 
REVOLUTION
BLACK & VEATCH SMART INFRASTRUCTURE HEAD 
FRED ELLERMEIER ON BUILDING MOMENTUM
B Y  M A R K  H A N S F O R D

Future Tech
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Global understanding 
of what a smart city 
is, along with the 
foundational role of 
the smart utilities that 
serve it, is coming into 

sharper focus. That’s the clear fi nding 
of consultant Black & Veatch’s 2016 
Strategic Directions: Smart City/Smart 
Utility report.

Smart, integrated infrastructure is 
the new big thing. It has the power 
to make cities more liveable in, more 
sustainable and more resilient. Black 
& Veatch’s report details the growing 
awareness that technology can 
reshape service delivery and raise the 
quality of life, while better managing 
energy, connectivity, consumption and 
our fi nite supply of water. 

And it is fair to say one of the driving 
forces behind it, Fred Ellermeier, is 
pretty passionate about it.

“We’re resetting the way we 
look at the world and we see data 
infrastructure as a new world of 
infrastructure,” he says. Ellermeier is 
a Black & Veatch vice president and 
chief operating offi cer of its smart 
integrated infrastructure division. 
He has 20 years experience in energy 
management, energy optimisation and 
sustainable design.

“What we see emerging is it all 
being connected: packaging of data 
through our apps and the world of 
ubiquitous telecoms – that’s the nexus 
of what we’re looking at,” he says.

To many it all seems fanciful, or 
scary, or both. “We’ve watched our 
clients go through the process and 
there are three different phases,” 
explains Ellermeier. “We see many still 
in the realm of ‘OMG, what do I do 
with all this data? I can’t get my arms 
round this.’

“But we do see a lot of municipal 
customers moving to the next stage 
where they now know what it is and 
can tell what to do with it. But there 
is a stage that goes beyond that; the 
‘I need more data – more sensors in 
my tunnels; more sensors in my pipes’ 
stage. That’s the exciting part.” 

We are not there yet – Black & 
Veatch’s report shows that.

It is built on a survey of almost 
800 municipal governments and 
utility companies across the United 
States. In this year’s survey, the 
third it has carried out, more than 

F U T U R E  T E C H  F O R U M  2 0 1 6
D E T A I L S  C O M I N G  S O O N

90% of government and municipal 
respondents said they viewed smart 
city initiatives as “transformational” 
with the potential for long-term 
positive impacts on cities globally. 
Yet, more than half of respondents 
said their organisation did not really 
understand the smart city concept.

“This is the third year we have put 
together the report,” he says. “We 
can start to see how the thinking is 
changing. Now over 90% of survey 
respondents believe they are living 
in an era where they are working in 
smart cities. Today, people accept that 
they can’t avoid it.

“But at the same time, the survey 
shows that more than half are sitting 
on the sidelines, not taking action.”

This points to the importance 
of municipalities, smart service 
providers and industry groups 
converging on a smart city defi nition 
and more effectively communicating 
examples and best practice from 
successful smart city programmes.

And, crucially, says Ellermeier, they 
must accept the importance of strong 
and visionary leadership.

“As people, we’re just really hard 
to convince that [smart technology] 
is going on around us, right now: 
whether it’s Über or Hive or any other 
app,” he observes. “People talk about 
being scared of Clouds when pretty 
much everything on their iPad is in 
the Cloud already. It’s happening 
quickly and I don’t think people are 
willing to acknowledge it.”

“We’ve got very involved in learning 
about what’s going on globally. It all 
begins with a visionary leader. That’s 
the driving force. It takes that person 
– and often it’s a mayor, a governor, 
or – in the case of India – a prime 
minister to show leadership and 

RESUME

2008 
Director of 
engineering, 
Black & Veatch

2010 
Energy 
performance 
contracting 
business lead at 
Black & Veatch

2013 
Chief operating 
officer of Black 
& Veatch’s 
Smart Integrated 
Infrastructure 
team, an innovation 
and technology 
business that 
looks at smart 
city system design 
and construction, 
asset management, 
capital 
prioritisation, 
resource 
sustainability, 
and advanced 
predictive analytics.
 

“People talk 
about being 

scared of Clouds 
when pretty much 
everything on their 
iPad is in the Cloud 
already
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Future Tech    Fred Ellermeier

vision,” he says.
India is the most fascinating 

example and is arguably the world’s 
most ambitious application of smart 
integrated infrastructure.

The government is seeking to 
facilitate the creation of 100 smart 
cities through the Smart Cities 
Mission. The process has identified 98 
areas for Smart City Mission funding, 
including 24 state capitals. The first 
20 cities to receive money were 
named in January. 

But there are other visionaries. “We 
see a visionary leader in Barcelona,” 
says Ellermeier. “In the UK, London 
and Birmingham have them.

“Here in the US, Kansas City is 
one example where we are involved 
where the mayor is going to use it 
[smart technology] for resiliency 
and efficiency and the whole city is 
rallying around.

“No single city is way out in front 
for actual development. It is in a 
nascent phase. Some are better at 
promoting what their plans are, 
but the reality is we are in the early 
stages,” he says.

Nervousness holds them back, as 
do worries around costs.

Notably, fewer respondents to 
Black & Veatch’s survey this year 

believe smart cities will become 
widespread in the US in the next 
five years. More believe it will be in 
the six-to-10-year or 11-to-15-year 
timeframe.

Ellermeier believes this is likely 
because reality is taking hold: as 
more municipalities move to building 
masterplans and consulting with 
stakeholders, they realise more 
infrastructure, resources and funding 
are needed than they originally 
contemplated.

But these barriers will be overcome, 
says Ellermeier. “It really is old thinking 
that it is going to take six to 15 years 
before we see major developments in 
smart cities,” he says.

“There is an issue around the 
pace of development of technology 
and when do I jump in. And also 
available funding is very limited 

and restricted,” says Ellermeier. 
“But innovation around financing is 
coming.”

He cites New York City, where Black 
& Veatch is involved in the Google-
backed LinkNYC project where every 
phone booth is being replaced with 
a connected kiosk that will provide 
WiFi and will enable a host of other 
smart things – smart parking, smart 
traffic management.

“It is completely funded by the 
advertising that will come from it,” 
enthuses Ellermeier.

Clearly not every town and city 
is going to attract the attentions 
of Google. “Every city has its 
constraints,” he accepts. “Smaller 
cities will say they don’t have the 
revenues.”

But in smaller cities this kind of 
move can be funded by creative 
financing plans, explains Ellermeier.

“First, there is the idea that 
infrastructure provides its own 
revenue stream. So, instead of 
investing in a street light that is a 
net cost, you can use the pole as 
a distributed antenna, for digital 
signage, or for a photovoltaic panel. 
There are ways to generate revenue 
off of infrastructure that would 
support something else.

“Look at a roadway – again 
instead of it just being a cost, install 
embedded technologies such as 
advanced GPS and inductive charging. 
These are real technologies available 
today,” he says.

And engineers clearly have a huge 
role to play in making a vision like 
Hawaii’s a reality. And Ellermeier 
certainly feels that engineers must be 
alert to the challenge.

“This isn’t another area we could 
go work in: this is an area we have to 
go work in,” he says.

Getting people with the right skills 
and mindsets remains a challenge. 
Ellermeier explains Black & Veatch’s 
strategy: “We attack this from three 
different angles,” he says.

“There was a push to use some 
of our core competencies and 
apply them to this. Then we had 
to go and challenge ourselves to 
create a competency that is data. 
The third is to go and challenge 
university systems to provide us 
with people conversant in connected 
infrastructure and data.”

“No single city 
is way out 

in front for actual 
development. It is in  
a nascent phase.

US ATTITUDES TO SMART CITIES
What do you see as the primary driver 
for cities/communities to implement 

smart city initiatives?

What are the top three hurdles that 
must be overcome to enable utility, 

city/community or campus systems to 
be managed in a smarter, more 

integrated way?

What, if ever, do you believe there will be 
widespread adoption and implementation 

of the smart city model across the US?

30.1%
Improve e�ciency

of operations/
reduce costs

19.6%
Environmental/

resource
sustainability

15%
Better overall

management of
community systems

8.6%
Increasing critical

infrastructure
resilience

8%Attracting business
investment

4.3%
Increasing
customer

satisfaction

3.4%
Increasing

satisfaction/attracting
new residents

3.4%Improving safety
and security

3.8%Never

7.7%In the next
1-5 years

35.9%In the next
6-10 years

21.7%In the next
11-15 years

7.1%In the next
16-19 years

11.9%In the next
20+ years

11.9%Don’t know

69.8%Budget
constraints

48.6%Lack of resources
or expertise

32%Policy hurdles

22.2%Ownership across
departments

20%Gaining stake-
holder support

16.3%Short-term
mindset

14.8%Technology
availability

14.8%Time constraints/
other priorities

13.8%Security concerns

Source: Black & Veatch 2016 Strategic Directions: Smart City/Smart Utility Report

Black & Veatch’s 
report reveals 
the drives and 
challenges 
for smart city 
adopters
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A project to develop 
construction robot drones 
that can fly into sensitive areas 
and print structures has won 
funding. The Engineering & 
Physical Sciences Research 
Council and its industrial 
partners awarded almost £3.5M 
to work being led by Imperial 
College London professor 
Mirko Kovac. The team aims 
to miniaturise the additive 
building manufacturing process 
and is exploring ways of 
creating flying factories capable 
of working as teams to create 
complex high rise buildings. 

Weston Williamson has 
proposed a new Hyperloop 
scheme for Australia. 
Hyperloop – a high speed 
transportation system 
conceptualised by entrepreneur 
Elon Musk – incorporates 
reduced-pressure tubes in 
which pressurised capsules 
ride on an air cushion driven 
by linear induction motors and 
air compressors. The proposed 
track in Australia could allow 
commuters to travel from 
Melbourne to Brisbane within 
90 minutes – instead of a day 
and a half by train.

Contractor J Murphy & Sons 
claims to have reduced its rate 
of traffic accidents by a third 
with the use of technology 
and training. The firm fitted a 

D R O N E S
FLYING ROBOTS TO 
BuILd TOWERS IN 
dISASTER AREAS

E N E R g y
P L A N S  F O R 
Au S T R A L I A N 
H Y P E R L I N K

T R a N S p O R T
T R A C K E R  H E L P S  
C O N T R A C T O R 
R E d u C E  T R A F F I C 
A C C I d E N T S

T R a N S p O R T
F u T u R I S T I C  H S 2 
I N T E R C H A N G E 
P L A N S

Biometric scanning and 
augmented reality could  
have roles to play as people 
change trains between High 
Speed 2 and Crossrail from 
2026, according to a report 
published by the Old Oak 
and Park Royal Development 
Corporation and internet of 
things consortium Hypercat. 
The report says augmented 
reality “offers a potential 
opportunity to integrate 
digital navigation technology 
with static elements through 
wearable technology” in the 
area, adding that biometric 
authentication could be used 
at Old Oak Common station. 
“Emerging technology could 
enable easy access and 
payment to use transport 
services,” it said.

tracking device to almost 2,000 
commercial vehicles to monitor 
driver performance and has 
held workshops using the data 
to discuss the choices drivers 
made. The contractor said 
53 drivers who had exhibited 
poor choices and negative 
driver behaviour had a zero 
reoffending rate. It noted a 
35% decrease in road traffic 
accidents per £1M turnover 
since 2012.



84 n e w  c i v i l  e n g i n e e r    |    M A r c H  2016

B Y  B e n  C r o n i n

Balance  
Builders
Princess anne and industry figures recently 
met to discuss diversity Best Practice

Equality
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“organisations 
that create an 

inclusive culture have 
been shown to have 
39% better customer 
satisfaction scores 
than those that don’t

At the HQ opening event, WISE convened 
a panel discussion so that women who had 
pursued careers in construction could share their 
experiences. Here is a selection of quotes from 
the discussion:

“It was only when I went into industry that they 
really supported me. The careers advisors, they 
wouldn’t help me at all, so I think now I put a 
lot of focus on going in and speaking to careers 
advisors because I think they need to get on 
board and they need to educate themselves.”
Fionnuala McGowan, Laing O’Rourke

“We get a more positive reaction from the elderly 
because often they’re quite frightened about 
having a male present in their homes and also 
those who have experienced domestic violence.”
Dionne Flemming, East North East Homes

“When I told my head of sixth form that I 
was planning on doing an apprenticeship in 
construction, her exact words were: “Oh, what a 
shame.”
Louise Verney, Balfour Beatty

KeY disCussion quotes

M O R E  E Q u A L I t y  N E W S  O N L I N E 
n e W c I v I l e n g I n e e r . c O m / e q u a l I T y

Left: Princess 
Anne at 
the Wise 
headquarters 
openingW e are making 

a difference. 
Generally 
speaking there 
are many more 
businesses and 

educational establishments that 
understand that there really must be 
more openings for women.”

This what Princess Anne said as 
she opened the official headquarters 
of  Women into Science and 
Engineering (WISE) in Leeds in early 
February. Speaking as the patron of 
the organisation, she commended 
the work it had already done to 
inspire more girls and women to build 
careers using science, technology, 
engineering and maths (STEM).

“We need to spread the word more 
widely and I hope some of you here 
will help us do that in terms of the 
opportunities available for women in 
science and engineering,” she said.

At the event, WISE chief executive 
Helen Wollaston said there were 
still barriers to women working in 
construction. “We’ve got to change 
perceptions,” she said. “It’s not 
something WISE can do by itself. If 
you were to add together all of the 
people we can reach between us [...] 
we can reach a lot of people.”

Judging by the reactions to some 
of the interactive sessions and panel 
discussions at the event, Wollaston 
was preaching to an audience which  
had already embraced the diversity 
message. In one of these sessions, 
trainer and WISE associate consultant 
Fay Best challenged the audience’s 
perceptions about women and found 
them to be refreshingly enlightened.

They knew, for example, that girls 
achieve marginally higher grades at 
all levels in science subjects and that 
a higher proportion of women were 
choosing science but not physics at 
all educational levels.

“If you’re an employer, can you 
afford to be missing out on these 
bright young people and not 
employing them?” asked Best.

The problem, she added, was getting 
these girls to convert their interest in 
the sciences into engineering careers. 
Three out of five STEM teachers do 
not feel confident about giving careers 
advice about engineering, while three 
out of four parents do not know what 
engineers do, she said.

“Pupils’ understanding of what 
engineers do has increased from 11% 
to 30%, but that still means 70% don’t 
know what engineers do.”

To overcome these hurdles, Best 
explained how WISE had published 
a report called Not for People Like 
Me, which explains how the industry 
adresses women.

One of the conclusions of the 
report, was that girls prefer to 
describe themselves using adjectives 
while boys tend to describe 
themselves in terms of what they 
do – “I kick a football” or “I mend 
cars”, for example. This meant women 
and girls found it hard to identify 
with engineering or construction job 
descriptions that outlined what a 
person would do in a role.

“It’s important that they can see 
they can be like you and that a job is 
not unattainable,” said Best.

The upshot of the research was 
WISE’s People Like Me resource pack 
and app. The pack helps teachers 
and STEM Ambassadors show girls 
that, if they continue with at least 
one STEM subject, post-16, they are 
likely to have better prospects and 
more career choice. It also contains 
a quiz to show girls that people just 
like them are happy and successful in 
their work. 

By using the pack, girls can identify 
what kind of people they are from a 
list of 12 types. It then matches these 
types with potential careers, so a 
“communicator” for example, could 
become a quantity surveyor. The most 
important thing, said Best, was that 

girls and women had role models.
The young women in the audience 

heard from just such a role model in 
High Speed 2 (HS2) client HS2 Ltd’s 
commercial director Beth West. 

“Organisations that are successful 
at creating an inclusive culture have 
been shown to have 39% better 
customer satisfaction scores than 
those that don’t,” she said.

Showing a fine appreciation 
of WISE’s recommendation that 
employers talk about jobs in 
ways that appeal to women, West 
described HS2 in dynamic terms.

“HS2 is designed, built and will be 
operated in a digital context. This 
is not your grandmother’s Victorian 
railway. This is a software and 
technology driven railway. 

“To deliver HS2, we need more 
people to consider careers in 
infrastructure but at the moment 
we’re missing nearly 50% of the 
population from the construction 
workforce.”
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infrastructure project, investors get 
much more interested. 

As one said: “If they can see a long 
term income stream then they will 
get more interested in supporting an 
increased capital outlay.”

Bringing it all together, it is clear 
that engineers can assist more with 
the planning stage. For example, they 
can use technology to communicate 
and collaborate with the public to sell 
a long term vision. 

Technology must also be used 
to better deliver projects with less 
disruption; this reassures the public, 
government and fi nanciers in equal 
measure.

Technology plays a key role 
here: the industrialisation of the 
construction process will demand 
building information modelling 
and total information exchange. 
Technology will also drive down the 
transaction cost.

Technology will also play a major 
role in helping visualise what is 
possible and to quantify the value 
proposition.

New Civil Engineer 
has teamed up with 
Autodesk to try and 
capture a common 
vision for what the 
future of fi nancing for 

major projects should look like.
In two gatherings, a panel of 

infrastructure and fi nance experts 
came together to thrash out some of 
the issues around project fi nance. 

Firstly, the group tried to identify 
how the position of governments, 
bankers and engineers could be more 
closely aligned. 

Secondly, they asked how project  
risk profi les during the construction 
phase could be ma de to match 
investor risk appetite. 

It was felt that the public needs 
educating about why we need 
to make the investments we do, 
especially long-term investments 
such as maintenance or improved rail 
signalling. “This is not sexy stuff,” as 
one of the panel said.

The view was also that engineers 
must make ministers understand the 
importance of maximising the whole 
life value of an asset.

When it came to the gap between 
bankers and the government, the 
panel agreed that once there is clarity 
about the whole life cost/benefi t of an 

CLOSING 
THE GAP
GETTING THE INFRASTRUCTURE 
CAPITAL TO FLOW INTO PROJECTS

RISK

Understanding the dynamics between 
the three major players is paramount 
and key to accelerate thinking around 
major project delivery. It will be 
essential to closing the gap 
between each and rethinking 
risk throughout delivery 

The infrastructure
equation

Challenge: uphold a long-term strategy 
for the provision of infrastructure systems 

against a back-drop of short-term 
expectations

GOVERNMENT

Challenge: Understand genuine 
risk to better match investor 
appetite for risk with project 

profiles

Challenge: Improve infrastructure 
lifecycle performance by transforming 
client engagement from cost-focus to 

outcome focus

CLOSING
THE GAP

Ministers need to buy into 
and sell “whole life” systems 

approach as sexy 
and more important than 

ribbon cutting CLOSING
THE GAP

Help Government 
understand how to 

monetize wider 
economic benefit

CLOSING
THE GAP

Demonstrate that 
commissioning and 
operating risk is well 

managed

CLOSING
THE GAP
Accept that

private sector takes 
appropriate reward as 

well as risk

CLOSING
THE GAP

Assist more at the planning 
stage and impart the 

importance of maximising 
‘whole life value’ of

an asset

CLOSING
THE GAP

Use technology to 
communicate and sell 

projects

Too much gaming of 
risk; business models not 

fit for purpose

RISK
The information gap 
between design and 
construction is too 

large

RISK
Procurement models 
that focus on costs 
rather than value

RISK
The need to innovate
in a risky environment 

applies to all parties

CLOSING
THE GAP

Explain more clearly fears 
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RISK

Understanding the dynamics between 
the three major players is paramount 
and key to accelerate thinking around 
major project delivery. It will be 
essential to closing the gap 
between each and rethinking 
risk throughout delivery 

The infrastructure
equation

Challenge: uphold a long-term strategy 
for the provision of infrastructure systems 

against a back-drop of short-term 
expectations

GOVERNMENT
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client engagement from cost-focus to 

outcome focus
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CLOSING
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well as risk

CLOSING
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stage and impart the 

importance of maximising 
‘whole life value’ of
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Mabey Hire
Derby energy from waste project 

Temporary works specialist Mabey Hire has 
successfully completed one of its largest 
ever excavation support schemes as part 
of a major energy from waste project in 
Derby.

Interserve Construction is currently 
building an energy from waste facility 
for Derby City and Derbyshire County 
Councils. The new £145M plant, due to 
open in April 2017, is expected to divert 
up to 98% of residents’ residual waste, 
and generate enough electricity to power 
14,000 homes.

When the facility is up and running, 
waste delivered to the site will be deposited 
in the reception pit where it is held before 
being sorted for processing within the plant. 
Construction of this pit began last summer, 
with temporary support provided by 
Mabey Hire’s proprietary waling beam 

and propping systems.
It is one of the largest excavation support 

projects ever undertaken by Mabey Hire, 
according to regional sales director Pat 
Flannery. “Our major projects division 
undertakes a lot of basement propping 
in the centre of cities, like London and 
Birmingham,” he says. 

“But in terms of the physical size and 
depth – and the tonnage of equipment – 
this is one of biggest we’ve done. With fi ve 
levels of support, you can appreciate there 
was a signifi cant volume of equipment 
within the excavation.”

The pit was excavated within a 39m long, 
19.2m wide and 12.3m deep steel sheet piled 
co� erdam, with subcontractor Ivor King 
Piling installing the 600mm wide sheet 
piles to a depth of 19m. To get the piles 
through competent mudstone, Ivor King 
pre-augured to a depth of up to 18m using a 

twin rotary cased auger. The piles were then 
installed to full depth using a Bauer RTG 
21T universal piling rig. 

With the sheet piled wall complete, civils 
subcontractor Clumber Construction began 
excavating the material and installing the 
fi ve levels of frame required to support the 
excavation as it progressed to formation. 
The top frame was constructed using 
Mabey Hire’s Super Shaftbrace waling 
beam, propped with its Super Bracing Strut 
400; the remaining four frames consisted 
of Supershaft Plus waling beam propped 
with Super Bracing Strut 600. 

Mabey Hire’s Super Shaftbrace waling 
system was developed typically for 
supporting large sheet piled excavations, 
while the Supershaft Plus was designed 
specifi cally for high load capacity and 
even larger excavations. Supershaft Plus 
can resist bending moments of up to 

Waste reception pit under construction

KEY STATS

£145M
Cost of Derby 
energy from 
waste project
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by as few frames as possible. Jones says 
the advantage of a proprietary system 
over a fabricated steel frame included 
immediate availability and – in line with 
Interserve’s commitment to reducing its 
carbon footprint – the equipment would be 
removed and reused elsewhere when the 
job was fi nished.

Interserve provided Mabey Hire with 
information from two borehole locations 
to aid the design of the temporary support. 
The boreholes helped to identify the 
expected groundwater level, as well as the 
prevailing geotechnical conditions.

There was some variability in the ground 
conditions across the excavation, as it 
is partly located in a backfi lled tannery 
settlement pond. This clearly showed up as 
variability between the boreholes and the 
di� erences in strata levels. 

Discussions continued into spring 
2015, with the design being refi ned as 
the construction programme was fi rmed 
up. “There was a lot of collaboration 
between our engineering department and 
Interserve’s temporary works team,” says 
Flannery.

Constraints on the support system 
included the fact that it had to work around 
the permanent pile design, which put space 
constraints on constructing the permanent 
structure inside the excavation. 

“Through early involvement with the 
reinforced concrete contractor Bell 
Formwork Services, as well as some 
minor design tweaks from the permanent 
works designer GHD Livigunn, this was 
overcome,” says Jones.

But the biggest challenge in the design 
and installation of the excavation was 
groundwater. “Prior to commencing 
the works, various ground investigation 
elements were undertaken, in addition 
to the various historical site investigation 
reports for the site,” says Jones. 

New boreholes were undertaken, trial 
holes dug, and perforated steel tubes 
were sunk into the area to be excavated 
in an attempt to verify the location of 
groundwater.

 “Unfortunately, none of the data could 
conclude the exact water profi le for the 
excavation, and thus the design had to take 
a conservative approach until such time 
as we had undertaken partial excavation. 
Buildability was another challenge, as the 

developed over a number of months, with 
Mabey Hire’s engineering team working in 
collaboration with Interserve’s temporary 
works designers.

Interserve site temporary works and 
constructability manager Rhys Jones 
explains why the steel sheet piled solution 
was chosen: “Due to an Environment 
Agency requirement for a membrane to 
surround the pit, contiguous/secant piling 
was ruled out, as there would have to be 
a lining wall built in front of the piles. The 
lining would then have required a concrete 
facing applied to the inside of the pit while 
maintaining the lining integrity. Essentially 
the secant walling would have only been a 
temporary works option incorporated into 
the permanent works.”

Having ruled this out, the best solution 
was to build the concrete lined pit within a 
sheet piled co� erdam solution, supported 

2,300kNm, allowing the beam to cater for 
much greater waling loads while maintaining 
substantial prop centres, which provides 
greater working room within the excavation.

Both waling beam systems were designed 
to work with Mabey Hire’s Super Bracing 
Strut, which can provide unsupported 
spans from 2m to 31m. The Super Bracing 
Strut was primarily designed for providing 
intermediate propping within an excavation, 
although this has now expanded to other 
applications such as the propping of capping 
beams and other reinforced concrete 
structures.

The Super Bracing Struts have square 
cross-sections. At Derby, the 400mm 
square strut was used for the top frame and 
the 600mm section for the lower frames. 
They were installed as straight horizontal 
props, but can also be used in raking 
applications. The co� erdam design was 

1. Piles being 
installed
2. The top level of 
waling beams
3. Props 
supporting the 
upper level of the 
excavation

2
3

1 2

3
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sheet piles had to be designed as light as 
possible to economise on the cost, but also 
so they could be pre-driven to the required 
depth.”

All of these issues had an impact on the 
temporary support design, but the early 
discussions enabled them to be overcome 
within the required timescale.

“By engaging with Mabey Hire at an 
early stage, they were able to understand 
the project requirements in full,” says 
Jones. “There was a collaborative approach 
from the onset between their engineers 
and our technical services department. 
It allowed Mabey to fully understand the 
project requirements, which led to a more 
economic outcome during the detailed 
design phase.”

Once Mabey Hire got the go-ahead to 
provide the support system, a lot of work 
went in to make it happen, says Flannery. 

“We had a logistical challenge of 
preparing the equipment in such a manner 
that each frame was clearly identifi able 
for both our internal operations team and, 
more importantly, the site team. 

“To do that we needed to pull together 

lots of di� erent departments within Mabey 
Hire: this meant a collaboration between 
our engineering, operations, transport and 
fabricating teams.”

In all, Mabey Hire supplied around 450t 
of equipment to support the excavation.

Every frame was colour coded, and every 
component was numbered, “so the guy on 
the ground who was installing the beams 
knew exactly where on site it needed to 
go”, says Flannery. Deliveries were phased 
to fi t in with crane availability, and the 
equipment was single handled straight into 
the excavation.

“We worked really hard as a team to 
ensure that, when the equipment arrived 
on site, everything went together as per 
our discussions with the site team,” he 
adds. “Speed of installation was a critical 
component.”

Mabey Hire supplied an on site 
demonstration team to support Clumber 
during the installation. “It was very much a 
joint approach between us and Interserve,” 
says Flannery. “We designed and delivered 
it together. And because there was such 
early collaboration between all parties, the 

design was worked out at an early stage, 
which resulted in no last minute surprises.”

Mabey Hire also created a complete 
building information modelling (BIM) 
model of the excavation support system, 
using its in house Revit library of 
components. 

“The reason behind this was to provide 
a clear and visual representation of what 
the co� erdam would look like from both an 
external and internal viewpoint” explains 
Flannery.

The whole Derby and Derbyshire 
Waste Treatment Centre development 
has no requirements for works to be 
BIM compliant, but Interserve chose to 
incorporate the reception pit temporary 
works into the project’s BIM strategy. The 
model included the various phases of the 
project, allowing the site teams to visualise 
the complex installation and removal 
sequence of the support frames around 
the excavation, concrete construction and 
backfi ll operations. 

“We utilised the BIM design in our 
Q&A procedures in terms of complex 
design,” says Interserve senior temporary 

KEY STATS

450t
Weight of 
excavation 

support 
equipment 

supplied

Concrete base 
of the waste pit 
being poured
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works design engineer Shaun May. “It is 
not currently a mandatory requirement 
for temporary works, but the industry and 
Mabey Hire’s procedures are heading that 
way – so this was the fi rst step.

“There were huge benefi ts in the 
visualisation from the subcontractor in 
getting a feel for how the excavation would 
look and, in particular, the sequencing of 
the scheme in line with our hold points,” 
he adds. “Mabey Hire’s sequencing 
drawing was printed out large, laminated, 
and various copies cable tied to the edge 
of the excavation. This, in turn, aided 
the health and safety of the scheme as 
the site operatives had prior knowledge 
and understanding of the purpose of the 
scheme, allowing them to plan accordingly.

“It also highlighted possible construction 
constraints we could encounter on 
site through the process. It brought up 
questions from all levels of the site team 
that ordinarily may not have been raised.”

The base of the reception pit is 1,700mm 
thick reinforced concrete, poured 
continuously over more than 24 hours. 
Mabey Hire’s design allowed the three 

The £145M Derby and Derbyshire 
Waste Treatment Centre in Sinfi n, 
south Derby, is a mechanical 
biological treatment facility and on-
site gasifi cation plant which will use 
household waste that would otherwise 
go to landfi ll to generate electricity. 

The electricity – enough to power 
around 14,000 homes – will be 
supplied to the national grid.

The project is being delivered 
by Resource Recovery Solutions 
(Derbyshire) (RRS), a special purpose 
vehicle that has a 27-year, £950M 
Public Private Partnership (PPP) 
contract with the two local authorities. 
It worked with the councils to secure 
planning permission for the new 
facility. RRS has raised non-recourse 
debt funding for the PPP through 
the UK Green Investment Bank and 
two international banks, BayernLB 
and Sumitomo Mitsui Banking 
Corporation.

RRS appointed Interserve to 
construct the plant, which is due 
to be completed by April 2017, at 
which point Shanks will take over as 
operator.

“This facility will help both councils 
signifi cantly increase their recycling 
rates, reduce the amount of waste 
being sent to landfi ll sites and boost 
Derbyshire’s local economy,” says 
Interserve chief executive Adrian 
Ringrose.

Councillor Dean Collins, 
Derbyshire County Council’s cabinet 
member for highways, transport and 
infrastructure, adds: “The county 
council is facing massive budget cuts 
and our current landfi ll bill is one we 
cannot a� ord in the future. We do 
not know how much landfi ll will cost 
in coming years, but it certainly won’t 
cost less than it does now.

“This waste treatment facility will 
give us certainty about the cost of 
managing waste in the future, help us 
to manage our budgets and protect 
us from future rises in the cost of 
landfi ll – including Landfi ll Tax, which 
is currently set at £82.60 a tonne.” 

DERBY WASTE 
TREATMENT CENTRE

lower frames to be removed after the base 
had been cast, as this then acted as a prop 
against the sheet piles.

The reinforced concrete walls of the 
reception pit were designed to be poured 
in two lifts, each 6m high. The walls in 
the lower half are between 1,200mm 
and 1,400mm thick, and the upper half 
between 800mm and 1m. With the lower 
three levels of frames removed, the fi rst 
wall lift could be poured without any frames 
obstructing the shutters.

Once the fi rst lift was fi nished, the 
excavation was backfi lled to this level, 
allowing the upper two levels of frames to 
be removed and the remaining sheets to 
stand in cantilever while the top 6m high 
wall section was cast. 

As a result, the bottom frame was in 
place for a total of around fi ve weeks and 
the upper levels progressively longer, with 
the top frame in place for around four 
months.

The wall sections are now complete, and 
the sheet piles are being extracted using an 
ABI TM16/20 leader rig. The entire project 
is due to be completed in March 2017.

1

2

1. Three levels of 
support
2. Space to work 
below the props



 N E W  C I V I L  E N G I N E E R    |     A P R I L  201692

(with some supervision of course). 
That experience of having to sort out 
every aspect of a building’s structure, 
from the foundations to the cladding 
support details, is very rewarding.

What specific skills have you learned 
through the job?
I learn something new everyday, 
which I sometimes find hard as it 
makes me realise how much I don’t 
know. But on the other hand, it’s 
exhilarating and I think pretty special: 
how many bankers learn something 
new every day? The skills that are 
important in my job are prioritising, 
knowing how to make decisions 
fast, and most important of all, good 
communication.

How does your role impact on the built 
environment?
The “high mass” elements of a 
building (structural frame and 
foundations) account for over half 
of their embodied carbon. We’re 
going to have to do something 
about reducing those emissions 
if we’re serious about tackling 
climate change, and as the people 
responsible for designing and 
specifying those elements. Structural 
engineers have a massive role to play 
in reducing the carbon footprint of 
the built environment.

B Y  K a t H e r i n e  S m a l e

Carbon 
Crusader
Katie Symons of consultant 

Smith & Wallwork 
describes how a human 
model of the Forth Rail 
Bridge inspired her to be 
a structural engineer.

Describe your job
I’m a structural engineer, designing 
building structures. I work for Smith 
& Wallwork, a small company of 10 
people, and we work on all sorts of 
construction projects, but being in 
Cambridge we do have a particular 
expertise in the education sector: 
from small primary schools up to 
the master planning of university 
campuses.

What do you most look forward to  
on a monday morning?
I’ve always got a long list of things to 
do so I am always keen to get in and 
get stuff done. I find communication 
and collaboration the most rewarding 
part of my job. Talking to architects, 
contractors and clients about how we 
approach a particular design issue is 
really important. Bouncing ideas off 
colleagues is also really useful and fun.

What’s the most exciting part  
of your week?
Going to site and seeing a building 
I have designed rising out of the 

“Structural 
engineers have 

a massive role to play 
in reducing the carbon 
footprint of the built 
environment

ground. We do a lot of cross laminated 
timber buildings, and the speed at 
which they are erected is incredible. 
It’s a prefabricated building system so 
there is very little waste on site and 
it’s watertight very quickly.

Why does your job matter?
Because globally we have a growing, 
urbanising population, and that 
means more buildings will be needed. 
We also have a carbon problem, so we 
can’t afford to keep doing what we’ve 
done in the past in construction. We 
need to use innovative technologies 
to deliver buildings more carbon 
efficiently.

What’s the most interesting project you’ve 
worked on?
As an engineer, I’ve been lucky to 
have had opportunities to work 
abroad as well as in the UK. I worked 
in Denmark for a while on large waste-
to-energy plants: it was fascinating 
to get to know a completely new 
industrial process, and contribute 
to the development of a plant. Apart 
from when I was in Denmark, I’ve 
always worked in small offices, which 
means I haven’t much experience in 
big headline-grabbing buildings. But 
the projects I have worked on have 
been solely my responsibility, right 
from when I started after graduation 

Future Engineer    Katie Symons
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a completely redesigned interface, additional functionality, and even more 
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Most people in England think 
devolving some responsibility 
to local authorities would have 
a positive impact on their local 
area, according to a survey 
commissioned by the ICE. 

Devolution measures could 
include establishing a new 
fund to support skills growth; 
more local flood management 
control; and the introduction of 
integrated ticketing systems 

The survey of over 1,700 
adults – which marks the start 
of the ICE’s State of the Nation: 
Devolution campaign – shows 
that public attitudes to local 
infrastructure decisions are 
largely positive. Only 26% think 
devolution will make local 
services less efficient and only 
33% want it to slow down.

When asked how measures 
would affect their area, 64% of 
people said a new skills growth 
fund would have a positive 
impact and 61% said greater 
control of flood management 
would have a positive impact. 

Fifty two per cent said 
devolution could boost local 
economies and 63% said plans 
for multimodal travel tickets 
would have a positive effect.

But the survey also suggested 
that the public is less positive 
about devolution plans being 
implemented without their 
views being sought. 

Seventy eight per cent said 
local people should vote on 
whether powers should be 
devolved to their area.

Public survey kicks 
off ICE State of the 
Nation: Devolution 
campaign

I n f r a s t r u c t u r e

Most people back devolution  
of infrastructure powers

motorways should be made 
locally, with 71% they should be 
made by central government.

“To get the most out of 
devolution, we need a greater 
understanding on how and 
where it can work most 
effectively,” said Jonathan 
Spruce, a member of the ICE’s 
State of the Nation: Devolution 
steering group.

 “Our State of the Nation: 
Devolution campaign, which will 
culminate in a major report in 
June, will examine this, drawing 
on wide pool of expertise. The 
public has a huge stake in this 
debate and while this survey 
suggests a positive attitude, 
there is a desire to be more 
involved in the process, and 
strong views are emerging on 
which decisions should be 
devolved. These views will be 
explored and incorporated into 
our evidence base.” 

spruce:  Ice campaign will draw on results of opinion poll

When asked what should 
be controlled locally, bus 
franchising came out top, with 
76% wanting local control, 
compared to 14% wanting 
centralised control.

Forty six per cent of those 
polled said decisions on new 
renewable energy facilities 
should be made locally, while 
42% wanted central control. 
Forty one per cent said local 
government should make 
decisions on fracking, with 
the same proportion believing 
these decisions should lie with 
central government. Thirty five 
per cent want local control over 
new railway lines or stations, 
with 55% wanting decisions to 
be made centrally. Twenty three 
per cent said local government 
should decide about power 
stations, and 66% want those 
decisions made centrally. Only 
19% said decisions about new Big Bang fair: Inspiring children

I c e 

Ice joins 
industry stand  
at Big Bang fair

The ICE teamed up with the 
industry to develop a stand 
showcasing the diverse and 
exciting careers on offer in civil 
engineering at last month’s Big 
Bang Fair. 

The Big Bang Fair  was 
due to take place between 16 
and 19 March at the NEC in 
Birmingham. it is the largest 
UK celebration of science, 
technology engineering and 
maths careers.

The “Civil engineers: 
Shaping the world” stand was 
assembled with the support 
of Mace, Morgan Sindall, Mott 
Macdonald, Galliford Try, 
the Institution of Structural 
Engineers, Bam Nuttall, Black 
& Veatch, Kier and Skanska. 
It gives seven to 19 year olds 
the chance to explore civil 
engineering through  interactive 
and problem solving activities. 

A “Find the Civil Engineer 
within you” interactive quiz was 
introduced this year to help 
young visitors find out which 
civil engineering job best suits 
their personality. 

The “prop up Pisa” activity 
also returned – challenging 
students to steady the famous 
leaning tower. There were also 
challenges to create the tallest 
tower and design the sturdiest 
bridge. 

Institution of Civil Engineers    Record
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Institution of Civil Engineers    Record

What does your job involve?
I carry out various tasks 
including specification writing, 
pavement material analysis and 
investigating new technologies. I 
work out why various materials 
may or may not work for each 
project.

career highlight?
My company asked me to 
work in Europe on an asphalt 
reconstruction project. It 
proved difficult in more ways 
than just the language barrier 
and the challenge increased my 
confidence and knowledge.
When did you know civil 

engineering was for you? 
When I finished college I 
didn’t even know what civil 
engineering was. I had a diploma 
in sports and a lack of direction. 
I needed a job and I haven’t 
looked back since I started at 
Aecom in 2009.

What would you say to others 
considering this route?
I gained valuable knowledge 
of the industry and became a 
valued team member. If you put 
your mind to something and 
work hard there is always a 
great reward at the end, such as 
achieving EngTech MICE.

Lizzie Pincombe, senior materials technician 
at Aecom, explains her path to achieving her 
EngTech MICE qualification

P r O f e s s I O n 

How I reached my 
civils career goal

Pincombe collects her certificate Ice vice president tim Broyd

P u B l I c a t I O n s 

Ice launches smart 
infrastructure journal 
in digital format

The ICE is launching a journal 
called Smart Infrastructure 
and Construction, as part of 
its Proceedings series. It will 
provide a learned forum for 
documenting changes caused by 
the global adoption of emerging 
digital technology in the design, 
construction and management 
of infrastructure. The journal 
will appear quarterly in a digital-
only format and access to its 
content will be free throughout 
2017 and 2018. For more 
information about the journal 
visit www.icevirtuallibrary.com/
page/jsmic/promo

I c e  a W a r d s

entries sought for 
Ice awards in time 
for 8 april deadline 
The ICE is seeking nominations 
for the 2016 ICE Annual 
Awards which will celebrate 
civil engineering excellence 
over the past year. The 
deadline for submissions is 8 
April and the winners will be 
announced in October. Four of 
the medals honour individual 
achievements and three are for 
projects. The Edmund Hambly 
Medal celebrates sustainable 
development, the Chris Binnie 
Award is for sustainable water 
management, and the Brunel 
Medal is for international 
excellence. More information at: 
www.ice.org.uk/iceawards16 

s k I l l s 

civils firms praised 
for apprenticeship 
take up
ICE membership director 
Séan Harris has welcomed 
the growing support for 
apprenticeships across 
the sector. “An engineering 
apprenticeship is a gateway 
to a rewarding career which 
can result in men and women 
reaching the top”, he said. 
“The ICE welcomes aspiring 
professional engineers and 
technicians on apprenticeships 
and we support them 
throughout their careers. The 
growing interest from civil 
engineering firms – and the 
political will to create more 
apprenticeships – is extremely 

promising.” He was speaking 
during National Apprenticeship 
Week (14-18 March), a 
nationwide drive to promote 
apprenticeships.
But Harris said the quality of 
the schemes was as important 
as the quantity. “Schemes must 
be set to rigorous standards, 
so apprentices are equipped 
to progress on the career 
ladder and go on to achieve 
a recognised professional 
qualification.”
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IndIan  
InnovatIon

While researching 
for a lecture on 
Indian Railways, in 
the Victorian Society 
series on masterpieces 
of engineering, I 
compiled some 
statistics on the 
numbers of engineers 
working in India in the 
19th century. 

I suspect they would challenge many 
assumptions about the primacy of ICE 
membership among civil engineers during that 
period, and even resonate today. 

The ICE’s plan for 2016/18 aims to recruit 
more graduates from around the world into the 
profession, and the Institution is collaborating 
with the UK India Business Council to help raise 
the ICE’s profile in India.

The data also gave an impression of how  
many engineers were pursuing careers in the 
Indian Empire, then stretching from Aden to 
Hong Kong.

In the early 19th century, public works in India 
were carried out by seconded military engineers. 
From 1809 they were generally trained at the 
East India Company’s College at Addiscombe.

As the territorial empire of the Honourable 
East India Company grew it became apparent, 
when work began on the Ganges Canal in the 
1840s, that there were not enough engineering 
recruits to manage the volume of civil 
engineering projects underway and recruitment 
of British civil engineers began. 

Examinations were introduced to test their 
competence, and the majority of applicants 
failed, leading to the establishment of Coopers 
Hill College in the 1870s to educate engineers for 
the India Public Works Department (PWD). 

The Railway Companies began recruiting 

large numbers of civil engineers in the 1850s, 
attracting even more British and Irish civil 
engineers to India. 

The numbers reveal that a significant 
proportion never joined ICE, and that the Indian 
Empire was a significant place of employment for 
British engineers, even as the numbers of Indian 
engineers increased. 

The ICE was keen that its members were 
recruited for Indian service, but the poor general 
performance of British engineers in the India 
PWD examinations made it difficult to persuade 
the Government of India. 

Instead, the ICE relied on the influence of 
senior members to encourage engineers in India 
to join. Among the senior ranks of civil engineers 
in India they had some success, and many 
Coopers Hill graduates also joined the ICE as 
student members.

Some distinguished engineers working in India 
never joined however. An example is Charles 
Henfrey, agent for Thomas Brassey and others 
on the Eastern Bengal Railway, Delhi Railway, 
and East Indian railway chord line. 

Henfey was the son and grandson of civil 
engineers. His father was a partner with the 
contractors Joliffe & Banks on the construction 
of London Bridge in the 1820s. 

He and his brother were pupils of Sir John 
Rennie who was ICE President in the 1840s. 
Perhaps his career as a contractor meant he was 
never encouraged to join. 

He was a man of considerable influence, 
hosting Queen Victoria at his villas beside 
the Italian Lakes and at Menton on the French 
Riviera. 

To a degree, he fits the popular conception 
that the social status and influence of civil 
engineers in the Victorian era was higher than 
today.
Mike Chrimes is an engineering historian

n e W  c I V I l  e n G I n e e r
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What did you want to do before that?
Due to severe dyslexia I wanted 
something that was practical 
and that led me towards 
hairdressing at one extreme to 
sports at the other!

Why did you choose a technician 
apprenticeship route?
I didn’t enter the company as an 
apprentice, but I jumped at the 
chance to have day release to 
attend university. 

did you face any challenges?
Organising university alongside 
a full time job on site was hard, 
but with good planning and 
organisation this is manageable.

Many females are put off by 
engineering – what would you say 
to that? 
I am accepted just as a male 
is. More exposure for females 
within the industry would help.

What are you career goals? 
To successfully complete my 
BSc in civil engineering, work 
towards getting Chartered with 
ICE, and continue my growth 
through gaining knowledge and 
confidence.

Mike 
chrimes

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 16). 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 16



98 N E W  C I V I L  E N G I N E E R    |    A P R I L  2016

New Civil Engineer
3rd Floor, Telephone House
69-77 Paul Street, London EC2A 4NQ

EDItORIal ENQUIRIEs
Email: nceedit@emap.com
Editor | Mark Hansford
(020) 3033 2821 mark.hansford
Deputy Editor | Alexandra Wynne
(020) 3033 2822 alexandra.wynne
Chief sub Editor | Andy Bolton
(020) 3033 2814 | andy.bolton
Online access Enquiries
Email: customerservices@nce.co.uk

EDItORIal aDVIsORy BOaRD
Robert Mair (chair), Bill Grose, Alan 
Clucas, Andrew Mylius, Martin Knights, 
Michelle Hicks, Mike Napier, Miles 
Ashley, Rob Naybour, Tim Chapman, 
Tony Gates, Zakiyya Adam, Aimi Elias, 
John Dillon, David Caiden, Andrew 
Crudgington, Fay Bull, Sophie McPhilips, 
Stephen Wells, Jennifer Cooke
 
Magazine of the 
Institution of Civil Engineers
1 Great George Street,
London SW1P 3AA
020 7222 7722 www.ice.org.uk

ICE MEMBERs’ aDDREss
CHaNGEs/ sUBsCRIPtIONs
QUERIEs
www.ice.org.uk/myice to update your 
address quickly online. For subscription
queries, please phone 020 7665
2227, or email subs@ice.org.uk

ONlINE aCCEss ENQUIRIEs
Email: customerservices@nce.co.uk

NON ICE MEMBER sUBsCRIPtIONs
Annual subscription rates are £150 UK, 
£200 Europe, £220 overseas by air.

sUBsCRIPtIONs HOtlINE
0844 848 8859 (UK)
+44 1858 438804 (overseas)
For subscription queries contact 
NCE Subscription Department,
Tower Publishing Services, Sovereign
Park,Market Harborough, Leicestershire, 
PO Box 5891, LE94 7ZT

Back issues £10 per copy (£15 overseas)
Tel: 0844 8488858, fax: 01858 461739
or email nce@subscription.co.uk

All rights reserved © 2016 New Civil 
Engineer. An Emap service – Powered by 
Ascential; Printed by Headley Ltd
Registered as a newspaper with the Post 
Offi  ce ISSN 0307-7683; Issue No: 2036
Statements made or opinions expressed 
in New Civil Engineer do not necessarily 
refl ect the views of ICE council or ICE 
committees

r e G I O n a l  V I e W

SCottISH 
ManIFESto 

The Scottish 
Government “gets” 
infrastructure. In 
the 16 years since 
taking control of the 
country’s networks 
it has invested 
heavily in connecting 
Scotland’s cities, and 
upgrading the rail 
network, including 

the new Borders Railway. The new Queensferry 
Crossing across the Firth of Forth is the most 
eye-catching feature of this investment, which 
safeguards and improves vital connections in 
Scotland’s transport network. Improvements 
in drinking water quality and fl ood prevention 
also form part of the investment, which has 
driven consistent economic growth since 
mid-2012. Even in energy, which is reserved to 
Westminster, Scotland has done what it can to 
drive a renewables revolution using planning 
policy and setting ambitious carbon reduction 
targets. 

But as the fi nancial settlement underpinning 
the further powers to the Scottish Parliament is 
agreed and several key infrastructure projects 
reach completion, how will infrastructure 
investment fare during the next Scottish 
Parliament?

In common with other developed countries, 
Scotland has a growing and ageing population, 
growing cities, and more frequent extreme 
weather events. These issues are already 
increasing pressure on our networks, changing 
how people use them and putting a strain on the 
resources available to fund them. We need to be 
confi dent that the right infrastructure – and the 
people to design, build and maintain it – are in 
place. Failure to commit to future infrastructure 
investment will further increase such pressures.

ICE Scotland’s 2015 State of the Nation report 
highlighted sectors requiring attention while our 
new Manifesto lays out a vision of what needs to 
be done to ensure Scotland has networks fi t for 
the future, with three key asks for policy makers.

Resilience is top of the list – our networks 
must be able to cope with future challenges such 
as climate and demographic change. 

The events of recent months, including 
fl ooding in Aberdeenshire and the Borders 
and closures of the Forth Road Bridge and M8 
motorway, have underlined the importance 
of maintenance investment and tested our 
resilience plans.

The infrastructure pipeline comes next, with 
calls from business leaders, economic think 
tanks and environmental campaigners for a 
Scottish Infrastructure Commission. A long-
term, cross party vision for infrastructure, 
underpinned by sustainable investment and 
delivering maximum value for public money is 
the aspiration here.

Finally, we stress the need to ensure we have 
enough civil engineers to design, build and 
maintain our future infrastructure by investing 
in skills. Recent years have seen a drop off in 
the numbers of young people pursuing a career 
in civil engineering at college or university in 
Scotland and the lack of diversity in the industry 
is reducing the talent pool further.

Our Manifesto sets out a 10 point plan of how 
these commitments can be delivered. It forms 
part of a series of Manifestos from across the 
UK refl ecting the devolved nature of much of the 
UK’s infrastructure decision making. 

What each of these Manifestos have in 
common is the clear call for each of our 
administrations to commit to infrastructure. 

Get involved with ICE’s #Commit2Infra debate 
on Twitter. 
Sara Thiam is ICE Scotland director

sara
 thiam

Institution of Civil Engineers    Record
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drilling specialists

M & J Drilling has established a reputation
of delivering outstanding service

to its broad client base over the past 34 years.
Operating a fl eet of modern geotechnical drilling rigs 

throughout the United Kingdom.

• Stabilisation of Mine Workings
• Rotary Core Drilling Investigations
• Location & Treatment of Mine Shafts
• Sewer Abandonment Grouting
• Ground Anchors & Soil Nails
• Utility Pipeline Annulus Grouting
• Sonic Rotary Core Drilling
• Ground Source Heating Boreholes

APPLYING REALISTIC SOLUTIONS TO COMPLEX PROBLEMS

enquiry@mandjdrilling.com  |  Tel: +44 (0)1902 885241
www.mandjdrilling.com

Macrete NCE 93x50mm Oct 14-paths.indd   1 10/10/2014   12:41

precast concrete

Understanding the true strength of an 

existing reinforced concrete slab greatly 

benefits engineers involved in 

refurbishment projects, where slabs are 

often crucial to both structural strength 

and project cost.

The yield-line method provides a proven 

means of revealing hidden strength, and 

LimitState:SLAB is the only software to 

systematically automate the method. It 

will identify the inherent strength of 

existing structures by rapidly finding the 

critical failure mechanism for problems 

of any geometry.

The software can also be used to 

generate new designs which are more 

economic, with less ireinforcement and 

simpler layouts.

According to a Concrete Centre report, 

yield-line design provides “a great 

opportunity for more competitive 

concrete structures” and LimitState:SLAB 

helps make this a reality.

Visit our website and find out more at a 

free technical webinar, or download it to 

try it for yourself.

For more information email

info@limitstate.com or visit

www.limitstate.com/SLAB2

Reveal hidden slab strength with LimitState:SLAB

geotechnical

Geotechnical Solutions

01236 467 000     
www.bamritchies.co.uk

timber software rc detailing specialist

geophysical surveys

SMITHS 
of the Forest of Dean Ltd. 
The tank and Drum Experts 

Buy now from stock. 
We’ve a huge choice 
of tanks, drums & 
fittings for fast 
nationwide delivery. 

 Visit www.smdd.co.uk  
 or call on 01594 833308 

tank supplies

newcivilengineer.com
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Computer GraphiCs

All you’ll ever need..

0800 856 0057
www.welwyntoolgroup.com

tools

software

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

Courses

  

 
  
  
 
 
 
 

 
 

 

  
 
 

  
 

Training Courses 
 

Design of Retaining Walls to EC7 
Bristol: 21 Apr 

 

Ground Conditions Identification & Interpretation 
Bristol: 12 May 

 

Essentials of Effective Project Management 
Bristol: 28 Apr 

 

ICE Technical Report Route 
Birmingham: 5 May 

 
Forms of Contract 
NEC3 - Introduction 

Glasgow: 6 Apr; Birmingham: 17 May; Cardiff: 1 Sep 
 

JCT 2011 Design & Build Contract (2 Days) 
Bristol: 10-11 May 

 
Environmental 

Drainage Design (Foul & Surface Water) 
Glasgow: 25 May; Cardiff: 8 Jun; Belfast: 16 Jun; Manchester: 14 Sep 

 

SuDS – Engineering Aspects 
Birmingham: 13 Apr; Belfast: 21 Apr; Glasgow: 5 May; Bristol: 16 Jun 

 

Land Drainage Law for Non-Legal Professionals 
Cardiff: 21 Apr; Heathrow: 12 May 

 
Health, Safety & Welfare 

Legislation 
Birmingham: 7 Jul 

Regulations & Codes 
Birmingham: 27 Apr; Glasgow: 12 May; Bristol: 6 Jul 

Site & General Safety 
Bristol: 14 Apr; Birmingham: 16 Jun; Glasgow: 27 Sep 

 

CDM Regs 2015 
Overview for Designers, Principal Designers & Clients 

Bristol: 5 May; Cardiff: 15 Sep; Belfast: 22 Sep; Manchester: 29 Jun 
 

Temporary Works Coordinator/Supervisor 
Birmingham: 14 Apr; Glasgow: 20 Apr; Cardiff: 19 May 

 
Highways 

(Endorsed by CIHT for CPD) 
Highway Law in Development Control - Introduction 

Glasgow: 1 Jun; Cardiff: 20 Jul; Belfast: 7 Sep 
 

Pavement Design using the DMRB 
Glasgow: 18 May; Bristol: 2 Jun 

 

Practical Highway Design - Introduction 
Glasgow: 2 Jun; Manchester: 4 Aug; Belfast: 8 Sep 

 

        01446 775959/admin@symmonsmadge.co.uk           
                             www.symmonsmadge.co.uk 
                        



102 n e w  c i v i l  e n g i n e e r  /  a p r  16

Careers
c O n T a c T  s t e v e n  f o x  0 2 0  3 0 3 3  2 8 5 9  s T e v e n . f O x @ e m a p. c O m

It is an exciting time to be an engineer 
and an equally exciting time to be an 
engineering journalist.

We at New Civil Engineer cover the full 
breadth of infrastructure news, insight 
and project reports – at a local and 
global level.

New Civil Engineer has transformed 
itself in 2016 into a multi-platform 
brand. A bold new look for our 
responsive website, newsletters, and 
a completely redesigned monthly 
print magazine, allows us to deliver 
news digitally and interactively, and 
in-depth analysis of the major issues 
and global projects via our app and 
print magazine. 

As a result of the transformation we 
have opportunities for a Features 
Editor and two Technical Reporters.

New Civil Engineer

WE ARE RECRUITING
FEATURES EDITOR 

This role will be vital in ensuring our 
core content on mega-infrastructure 
schemes and the key issues of the day 
are enhanced for digital-fi rst delivery 
on our website and in app, in addition 
to supporting their delivery for the 
new-look print magazine.

A thirst for ensuring technical content 
is made accessible and tells a great 
story through interactive elements, 
technical drawings, great images and 
of course, lively words, is vital.

In addition, this role will be critical 
in ensuring future feature-focused 
digital platforms cater for our diverse 
and busy readership. And it has the 
potential to become infl uential in 
building on the team’s digitally-focused 
editorial strategy.

Key skills
� Digital native who has proven skills 
in developing new content platforms
� Ability to get involved with 
technical profession and build great 
relationships
� Highly organised with a meticulous 
attention to copy editing and delivering 
all elements for digital and print 
features content
� Natural marketer of content through 

social media channels and agility in 
responding to reader demands through 
analytics.

Apply by sending your CV and cover 
letter to alexandra.wynne@emap.com

TECHNICAL REPORTERS (X2) 

Your passion for engineering and the 
future role of the profession will be 
key to your success in this role. It is an 
excellent opportunity for an engineer 
looking to move into the exciting world 
of journalism or a qualifi ed journalist 
eager to learn more about civil 
engineering.

Key skills
� Demonstrable knowledge of civil 
engineering profession and/or ability 
to quickly grasp technical issues
� Passion to understand profession’s 
future role
� Eager to explore how technology 
will change what and how engineers 
build
� Ability to write concisely, accurately 
and informatively in an engaging style
Comfortable presenting to camera and 
networking with industry

Apply by sending your CV and cover 
letter to nadine.buddoo@emap.com
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www.menasaandpartners.com

Searching Executi ve Talent Globally

We have a wide variety of Internati onal vacancies available so if you are seeking your next overseas assignment 
please email info@menasaandpartners.com for a confi denti al discussion.

Middle East
Design Manager - Water
Qatar
£95k-£105k TAX FREE Package
A globally recognisable Engineering 
consultancy requires an experienced 
Design Manager with extensive 
experience in the design leadership 
on large-scale Water/Wastewater 
projects to review designs and liaise 
extensively with clients. You must hold 
a degree in Civil Engineering and have 
a minimum of 10 years’ experience 
on Water/Wastewater projects with 
reputable consultancies.
gareth@menasaandpartners.com

Contracts Manager - Infrastructure 
Middle East  
£150k TAX FREE Package
Leading consultancy is looking for an 
experienced degree qualifi ed Contracts 
Manager to join their team to work on 
major infrastructure projects within the 
region. The positi on requires someone 
to manage commercial and contract risk 
across the project portf olio, and prepare 
regular reports parti cularly on the status 
of the risk and claims miti gati on.

veema@menasaandpartners.com

Project Director - Infrastructure
Middle East 
£170k TAX FREE Package
You must have proven project 
experience of delivering infrastructure 
works and extensive experience 
managing and leading a diverse team 
of professionals including Architects, 
Engineers, Designers, Quanti ty 
Surveyors, Contractors and other 
supporti ng services.

veema@menasaandpartners.com

SE Asia
Design Manager - Uti liti es
Hong Kong
£80k-£100k Total Package
An opportunity to grow and lead a 
team, and be ‘hands-on’ in creati ng 
designs for relevant authoriti es and 
D&B contractors. Must have 10+ years’ 
experience of projects such as water 
treatment, waste water treatment, 
sea water to potable water system and 
incinerator projects (for solid waste). 

jon@menasaandpartners.com

Senior Rail Systems Engineers
South East Asia
£70k-£90k Total Package
Seeking experienced Rail Systems 
Integrati on specialists for multi ple 
projects across South East Asia. You 
must have 15+ years of successfully 
overseeing the constructi on and 
integrati on of major rail technology 
systems, and have well-rounded 
knowledge of Rail Systems such as 
signalling, communicati on, driverless 
controls and more.

jon@menasaandpartners.com

Country Director
KL, Malaysia
£110k-£125k Total Package
Engineering Consultancy with a variety 
of infrastructure projects including 
power, mining, oil & gas, water 
treatment, transport, and buildings 
is seeking to hire a Country Director. 
Ideally you will have an existi ng 
network of contacts in Malaysia and 
the surrounding region, and a working 
knowledge of preparing proposals and 
successfully winning work. 

jon@menasaandpartners.com

Middle East South East Asia UK
Technical Directors - Bridges
Glasgow/London
£65k-£75k p.a.
Two exciti ng opportuniti es exist with 
a reputable internati onal engineering 
consultancy to join their teams in 
both Glasgow and London. As a Senior 
Manager in the Bridges team, you will 
be responsible for providing team, 
technical and project leadership to all 
involved. You will be a degree qualifi ed 
and Chartered Engineer with 15+ 
years’ experience on major bridge and 
structural projects.
greg@menasaandpartners.com

Programme Manager/Head of PM
London/Manchester
£85k-£95k p.a.
Our client, a global Engineering 
Consultancy, seeks someone with 
excellent experience with regards to 
both the design review and constructi on 
delivery of multi ple small/medium 
scale infrastructure projects. These 
will include roads, uti liti es & drainage, 
urban development, regenerati on and 
environmental projects. The value of 
these projects range from £5k - £100k. 
You should be degree qualifi ed, 
Chartered and have a strong history of 
working with reputable fi rms. 
greg@menasaandpartners.com

Marine & Ports Design PM
UK/Europe
£Negoti able
A renowned Engineering Consultant 
currently seeks a Marine Design Project 
Manager with a strong technical design 
capability to work on global complex 
Port related Engineering projects. You 
will have 15 years’ experience in the 
design of complex major Marine & Port 
Structural projects as well as strong 
communicati on skills.

ed@menasaandpartners.com

UK & EuropeAfrica & Sub-Conti nent
Senior Dams RE
Pakistan
£100k-£110k + Full Expat Benefi ts
Global Engineering Consultancy seeks a 
degree qualifi ed and ideally Chartered 
Civil Engineer to work on a major Dam 
project in Pakistan. You should be 
experienced in the civil site supervision 
of major Hydropower schemes globally 
under FIDIC including the Powerhouse 
and associated Tunnels. LIVE role with 
long term contract on camp conditi ons 
and excellent employer.

ed@menasaandpartners.com

Design Manager - Marine
India
£Negoti able
Global Engineering Consultancy seeks 
a Principal Engineer or Design Manager 
experienced in the technical design 
of Marine Structures such as Quay 
Walls, Revetments, Jetti  es & Dredging 
projects globally. You must be capable 
of managing a local workforce and 
ensuring the quality of design is of 
the highest quality for the company’s 
Marine & Port projects worldwide.

ed@menasaandpartners.com

Team Leader - Water Supply
Sub Saharan Africa
£80k-£90k + Full Expat Benefi ts
We are seeking a degree qualifi ed 
Chartered Civil Engineer with over 
20 years’ experience in the feasibility 
studies, planning, design & constructi on 
supervision of semi urban and rural 
Water Supply and Sanitati on projects 
across Africa. The initi al 6-9 months 
contract will include the technical design 
and the remaining period will require 
extensive site supervision experience 
under FIDIC.

ed@menasaandpartners.com

Africa & Sub-Conti nent



104 n e w  c i v i l  e n g i n e e r  /  a p r  16

Careers
c O n T a c T  s t e v e n  f o x  0 2 0  3 0 3 3  2 8 5 9  s T e v e n . f O x @ e m a p. c O m

Flood Risk Manager Vacancy
Highways and Transportation 

Flood Risk Manager - £33,857 – £36,571, 
permanent, full-time

This is a fantastic opportunity for an exceptional professional to 
be at the heart of shaping Flood Risk Management in Calderdale, 
an area of outstanding natural beauty known for its heritage, 
culture and creativity, located in the heart of the Leeds City 
Region between Leeds and Manchester. 

On Boxing Day 2015 many of the residential areas of the 
district were devastated by unprecedented levels of flooding. 
Calderdale Council is now looking for an innovative and 
dynamic individual giving an opportunity for them to put 
their imprint on the future of the region. 

The role will be pivotal in the recovery and future prospects of 
the area, rising to the challenge of leading the Council’s flood 
response and providing technical and strategic leadership 
across the flooding arena.  

Working with multi-agency partnerships and local stakeholders 
you will ensure the right schemes in the right place with various 
mix of funding sources. 

In light of the historic Boxing Day flood you must 
work with the Environment Agency’ to review the 
current £27 million flood programme to ensure it remains 
fit for purpose and any additional schemes required.

You will be leading a small team of engineers as 
statutory consultee for the Council in its role as Lead 
Local Flood Authority. You will also provide technical 
advice on surface water drainage strategies and designs 
put forward for new major developments ensuring that 
flood risk is managed in a safe and sustainable way and in 
compliance with current standards, advice, guidance and 
legislation. The role will also include developing flood resilience 
in the district including management of the upper catchments.

Applications are invited from candidates with recognised 
Engineering qualifications and hold Chartered/Incorporated 
status with an appropriate body (e.g. ICE) or equivalent 
relevant experience. 

For information, and to apply: 
www.calderdale.gov.uk/v2/council/jobs-and-volunteering  

Key dates

Deadline for applications: Sunday 3 April

Assessment Centre and Interviews: Monday 11 April 2016

Staff benefits include enrolment in the West Yorkshire Pension 
fund, discounted travel with Metro/First and access to car 
leasing scheme.

Project Manager
Nationwide Rail Ltd is an engineering contracting organisation providing 
services to many tier 1 suppliers throughout the country and also direct to 
Network Rail, following the achievement of being awarded our Provisional 
Principal Contractor’s licence last year.

Description: As a PM you will be responsible for the overall direction, 
coordination, control and completion of specific projects ensuring 
compliance with company strategy, commitments and goals.

Person/Responsibilities: Ability to work on own initiative, excellent 
communication and interpersonal skills, willingness to lead by example, 
comprehensive understanding of engineering principles, competent in 
the use of general IT functions, with the ability to formulate programmes 
to plan projects at all stages, knowledge of current market conditions 
together with the regional supply chain, ability to work hard to meet tight 
deadlines and have a passion for perfection.

Qualifications and Experience: A relevant HNC/HND or 2:1 or higher 
degree, or equivalent qualification, or significant demonstrable 
experience in a relevant role.

Location: Currently within South Yorkshire/East Midlands region, but with 
flexibility to work further afield.

Package: Negotiable relative to experience, but will be unbeatable for the 
right candidate. Apply to enquiries@nationwiderail.co.uk

Nationwide Rail Ltd is part of the Nationwide Engineering Group.

N AT I O N W I D E
R    IL

Santiago Calatrava seeks experienced STRUCTURAL  
ENGINEERS, CAD TECHNICIANS and 3D SPECIALISTS to 
work on unusual and demanding international building and 
bridge projects in our Head Office in Zurich, Switzerland.

You will have extensive experience in the design or drafting  
of buildings and/or bridges. All Candidates should be fluent  
in English and must be eligible for employment in Switzerland.

Engineering Candidates will be Chartered, Professional  
Engineers or have equivalent status. Proficient use of Sofistik, 
SAP2000, ANSYS or Cubus software suites will be treated 
preferentially.

CAD Technicians must be highly proficient in AutoCAD,  
Revit or other BIM programs. 

3D Specialists must be highly proficient in Autodesk Inventor 
or similar parametric modelling software.

Should these opportunities be of interest to you, please  
apply with accompanying letter and CV to the email address  
job.engineer.zurich@calatrava.com. 

Further details are available at www.calatrava.com.

     SA N T I AG O  C A L AT R AVA  
A R C H I T E C T S  &  E N G I N E E R S
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Find more jobs online at
conradconsulting.co.uk
For more information about any 
of these positions, please contact 
graham@conradconsulting.co.uk 
or call 0203 1595 387

Senior Infrastructure Engineer 
Leeds
£44,000-£48,000 Plus Benefits

Our client is seeking a Senior Infrastructure 
Engineer to join their expanding team in 
Leeds.  Your CV will evidence a broad 
range of project knowledge and excellent 
communication and client facing skills.   A 
Chartered experienced engineer with a first 
degree in civil engineering having worked 
on roads and drainage design projects 
across all sectors.  A talented engineer able 
to work well with others in your team, who 
will be given the opportunity to take a lead 
role on projects for some major clients.  
Excellent career opportunity.

Senior Infrastructure Engineer  
Coventry                     
£45,000-£48,000 Plus Benefits

This dynamic consultancy are seeking a 
senior engineer in their Coventry o�ce to 
manage the provision of a complete 
engineering design service for residential 
and commercial development projects.  You 
will oversee and produce infrastructure 
designs ensuring projects are completed on 
time and within budget.  Previous 
experience of heading roads and drainage 
design schemes is required, as well as 
proficiency in PDS and WinDes.  Excellent 
long term career prospects.

Associate Engineer 
Bristol                         
£58,000-£65,000 Plus Benefits

The successful candidate will have a proven 
track record of taking a lead role on a range 
of infrastructure projects.  Fully competent in 
all types of design of sustainable drainage 
systems, you will be a confident team leader 
with a strong desire to achieve high results 
in your career.  You will play a vital role in 
the progression of the o�ce.
 

Project Engineer  
St Albans                     
£48,000-£52,000 Plus Benefits

Our client is currently seeking candidates 
with experience of development 
infrastructure design, particularly drainage 
schemes. You will be responsible for the 
assessment and design of the 
infrastructure associated with the 
construction of commercial, retail, 
residential and industrial developments 
(value £3 - £100 million) from feasibility, 
through planning to construction stage.

Senior Infrastructure Engineer 
London                                                
£48,000-£55,000  Plus Benefits

Our client seeks a talented engineer able 
to o�er an innovative approach to 
environmentally friendly engineering 
schemes covering a varied project base.  A 
problem solver as well as a designer, who 
can interpret and provide client needs and 
exceed expectations.  Up to date with 
adoptable standards and practices, you will 
have experience of liaising with Local 
Authorities.  A relevant engineering degree 
is required, and you will be either 
Chartered or working towards Chartership.  

Flood Risk Assessment Specialist 
London 
£35,000-£45,000 Plus Benefits

Our client o�ers an excellent benefits 
package, including bonus and pension 
schemes, private healthcare and life 
assurance.  The ideal candidate will have at 
least 3 years’ experience working on 
detailed flood risk modelling and the 
production of water resources for 
Environmental Statements within a 
consultancy.  You will be Degree qualified 
and your CV will demonstrate previous 
work on major infrastructure projects. 

Associate Engineer 
Swindon                  
£55,000-£60,000 Plus Benefits

A leading engineering consultancy are 
seeking a Chartered or incorporated 
associate civil engineer to join their 
Swindon o�ce, to oversee project and 
team management within the development 
infrastructure division.  Taking a lead role 
on schemes for both public and private 
sector clients, you will be responsible for 
the day to day running of projects and will 
oversee all aspects from concept to 
completion.  A skilled communicator 
capable of carrying out a business 
development role, as well as being 
proficient in bid preparation and financial 
management.  A natural team leader.

Infrastructure Engineer 
She�eld   
£35,000-£38,000 Plus Benefits

We are seeking an experienced 
infrastructure engineer to prepare drainage 
and road infrastructure designs for 
residential and commercial developments. 
The ideal candidate should be able to 
demonstrate that they can take a leading 
role on projects, along with being 
technically competent on roads and 
drainage designs.  You will also need to 
have experience with WinDes / Micro- 
Drainage / PDS have good communication 
skills, both written and oral, have 
experience of CAD using AutoCAD or 
similar. Opportunity for career progression.

For a confidential chat, call us 8am to 8pm on 0203 1595 387

further your career
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The Grade 1 listed Clifton Suspension Bridge is an international 
symbol of engineering achievement and attracts visitors from around 
the world. The 150 year old bridge still functions as an important 
route into the city of Bristol, carrying up to 10,000 vehicles per day. 

Bridge Master
A unique opportunity has arisen for an experienced civil or structural 
engineer to take the lead professional role in maintaining and 
managing the bridge for the registered charity the Clifton Suspension 
Bridge Trust.

The successful candidate will be a practical and hands-on engineer 
with a thorough knowledge of bridge maintenance procedures. The 
capability to lead and manage a diverse team is essential, as is a 
fl exible attitude to work.

This is a high profi le public-facing role with regular media contact.

For further details please visit www.cliftonbridge.org.uk/about-us/
opportunities. The closing date for applications is 1st April 2016.

To advertise in the next issue of 
New Civil Engineer please contact  
Steven Fox on  020 3033 2859 or  
email steven.fox@EMAP.com

Our multidisciplinary engineering teams are 
working on  a range of challenging and exciting 
projects in the waste, industrial, transportation  
and land development markets.

Due to an increased demand for our services,  
we are now looking for Civil Engineers at all 
grades to join our team across a variety of 
locations in the Midlands and Southern UK.

To learn more and apply, please send your CV  
to  recruit.ukenvironment@amecfw.com

Join our  
global team  
of experts

amecfw.com
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At Opus, we have many different types 
of people, and it’s our belief that the right 
balance of diversity and inclusion drives 
better business performance and enables 
greater creativity.

We operate a highways management 
contract with Hertfordshire County 
Council and we’re looking for 
experienced and talented Highway 
Engineers at all levels to join our 
growing team in Hertford. 

Opus, together with Arup, has teamed 
up with Hertfordshire County Council 
to form the Whole Client Service (WCS). 
As a unit, the WCS is responsible for 
providing a complete highway service 
to the residents of Hertfordshire, with 
a strong focus on customer service and 
asset management.

Why Opus?
Our goal is simple, to be “a great  
place to work”. We want employees  
to feel valued and proud of the work  
they do, so we provide an award-
winning staff development  
and training programme.

We attract and retain talented people 
through competitive remuneration and 
by rewarding performance. We also 
offer a flexible working and benefits 
programme, so you can structure your 
remuneration package to suit  
your lifestyle. 

The Opus Type
Don’t just take our word for it – here’s 
what members of our Hertford team 
have to say about working at Opus:

Tom – Graduate 
Bridge Engineer 
“At Opus there’s 
a great sense of 
family. Managers are 
receptive to my ideas, 

and push me to seek out innovations 
and challenge the norm within the 
industry to find new efficiencies and 
better engineering practices.”

Juliet – Assistant 
NEC Project Manager
“The ability to try 
something different 
and make it happen 
myself has given 

me invaluable experience and job 
satisfaction, and further cements my 
reasons for joining Opus.”

Follow us on     #TheOpusType

So if you think you’re our type of person, we want to hear  
from you. To apply for our vacancies, please visit:
www.opusinternational.co.uk/opustype

Are you the type of person who  
thinks traffic lights are the answer… 
or do you always go with the flow?

Are you our type of person?
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