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

IT'S TIME FOR AN  
ENGINEERING REVOLUTION

he COP21 deal late last year was a monumental  
triumph for people and our planet. So said United  
Nations (UN) secretary general Ban Ki-moon  
moments after the historic breakthrough deal to 
combat climate change was announced.

For us civil engineers it is a huge moment in our history. As Ban 
said, we have entered a new era of global cooperation on one of the 
most complex issues ever to confront humanity. And this issue is all 
about civil engineering.

Why? Because the science tells us that carbon is unquestionably 
the cause of climate change, and decarbonisation is fundamentally 
an engineering problem. And a civil engineering problem at that.

As the 2013 Infrastructure Carbon Review highlighted, the infra-
structure sector has full control over 16% of total UK carbon emis-
sions and influence over a further 37% – that’s 515M.t CO2 equivalent 
(CO2e) in 2010.

So it is time for an engineering revolution. Last month New  
Civil Engineer focused on the emerging technologies that can trans-
form how and what we deliver. This month we are focusing in on 
how these new found methods can be used to deliver radically lower 
carbon projects.

It does all start with clients. We do need to see some real leadership. 
As ICE vice president Keith Clarke tells us, whole-life CO2e should be 
the primary parameter by which we decide what gets built and if it gets 
built. All our projects must have a totex primary calculation rather than 
capex. Anglian Water and its fellow water companies can’t keep being 
the only clients that really care about this.

But that is no excuse for complacency elsewhere. Individual  
organisations can take a leading position. Take global engineering 
giant Acciona. It has set itself the goal of becoming a carbon neutral 
contractor in 2016. 

It’s a huge statement. The Madrid-based giant turned over €6.5bn 
(£5bn) in 2014 and builds infrastructure projects across Europe and 
the world – and indeed it is bidding to build High Speed 2 in the UK.

But it has clear ambitions to be not just a sustainable company, 

but the most sustainable company in the world.
That is what chairman and chief executive José Manuel Entrecan-

ales told the COP21 UN Climate Summit in Paris. 
“Our ambition is to be the most sustainable company in the world 

– in our choice of investments, in the services we deliver, and in the 
day to day of our business operations,” he said.

Mitigating the effects of climate change has now been made Accio-
na’s top strategic objective, and carbon neutrality will be achieved 
by a relentless programme of carbon reduction in its projects – with 
major programmes of work in its supply chain – and a massive up-
scaling of its investment in renewable energy.

I spent a couple of days with Acciona in Madrid this month and 
the passion and belief in this as a cause and as a strategic business 
goal is contagious. To them it is a no-brainer. How can you even pre-
tend to be a sustainable business if you are not actively striving to 
leave it to your children and your children’s children in great shape? 
So yes, that means financial sustainability, but also environmental 
sustainability and social sustainability too.

The simple fact that Acciona can cut group CO2 emissions by 
46% in five years through diligent application of a strategy shows 
that major – revolutionary – change is possible. And with new tools  
coming in May through PAS 2080, the first publicly-available stand-
ard for quantifying whole life carbon in economic infrastructure, the 
excuses for inaction are running out.It is time for a revolution. 
● mark.hansford@emap.com, twitter @markhansford

New Civil Engineer

“Science tells us that carbon is 
unquestionably the cause of 

climate change and decarbonisation is 
fundamentally an engineering problem

T
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across the industry and in particular 
the work of the Infrastructure Client 
Group (ICG).

The ICG was formed in 2011 
after studies showed that Britain is 
one of the most expensive places 
in the world in which to deliver 
infrastructure. Facilitated by the ICE 
it brings together most of the big 
players in UK infrastructure to do 
something about it.  

On a new portal at www.ice.org.
uk you can find the group’s new 
Alliancing Code of Practice. 

The code and a bank of 
supporting case studies show 
how clients including London 
Underground, Network Rail, UK 
Power Networks and Anglian 
Water have drawn innovation up 
through the supply chain, delivering 
improved services while reducing 
costs and speeding up delivery.  

Of course no procurement model 
is suitable for all circumstances.   
But the ICG’s work does show  
that alliancing has a lot to offer in 
sectors characterised by complex, 
changing environments and where 
securing a high and reliable level  
of service is paramount. 

These sectors – transport, 
utilities – are of course also the 
sectors that are central to driving 
economic growth.

The campaign will also look 
forward. We want to identify and 
facilitate the next big step change.  
What will this be? There will 
certainly need to be commercial 
and legal innovations. Wafer thin 
margins and the stifling impact 

Better Meeting  
Our Needs

“Alliancing has 
a lot to offer in 

sectors characterised 
by complex, changing 
environments and 
where securing a high 
and reliable level of 
service is paramount

arlier this month 
a parliamentary 
committee criticised 
the UK government 
for the incoherence 

of its plans to improve Britain’s 
productivity.   

The committee did however 
welcome the creation of the new 
National Infrastructure Commission. 

This is a sound conclusion. 
Improved connectivity between 

cities, faster broadband and better 
access to international markets are 
just three of the drivers of future 
growth that must be underpinned by 
better infrastructure.  

The ICE is working closely with 
the commission and in the autumn 
will provide it with a National Needs 
Assessment (NNA). 

The NNA will set out the key 
planks of strategy to meet the 
UK’s needs over the long term. In 
January, ICE President Sir John 
Armitt presented a similar ICE 
assessment to the Hong Kong 
government.  

The thirst for this kind of analysis 
is welcome. Infrastructure is 
expensive and one way or the other 
the public pays. To retain support, 
it will be vital to articulate in plain 
English what assets are needed and 
what benefits they will bring.  

The industry then needs to focus 
on cost effective delivery of these 
benefits. Over the coming months, 
the ICE will take this agenda forward 
with its Procurement and Supply 
Chain campaign.  The campaign 
showcases best practice from 

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

E

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

of insurance are well understood 
barriers to change. 

The ICG’s case studies however 
show that behaviour and leadership 
is a rich seam to be mined.  

Network Rail’s contribution 
observes: “The real challenge 
facing an alliance relates to 
human behaviour. It is people, 
their mindset, behaviour, feelings, 
beliefs and assumptions that 
present the real challenge to the 
alliance achieving a high level of 
performance.” 

So the question is how do we take 
these insights further. 

If we are aiming for a high level of 
service over a long period of time, 
how do we make sure all parties 
have a stake in that outcome? If 
we are looking to drive the right 
behaviours, how do we ensure that 
penetrates all levels of the supply 
chain?  

We hope you will join with us in 
finding the answers.
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L ATEST
A key figure in the development of 
the long-awaited Hinkley Point C 
nuclear power project has left the 
scheme. A final decision on whether 
the project will go ahead  progress 
has still to be  made.

Project promoter EDF Energy said 
Hinkley Point C project director 
Chris Bakken was returning to 
the United States to pursue new 
opportunities.

Bakken, who has driven the 
Somerset nuclear power scheme for 
the last six years, will be replaced by 
EDF Energy Generation chief nuclear 
officer Philippe Bordarier.

Contractors were originally 
expecting EDF to make its final 
investment decision by the end  
of 2014.

But despite a much-publicised 

agreement between the French 
energy giant and China General 
Nuclear Corporation in October,  
no final investment decision had 
been made as New Civil Engineer 
went to press. 

The ongoing wait was described 
by civils firms earlier this year 
as “extremely disappointing”.

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
S T R AT E G Y  T O  M A K E 
U K  A  G L O B A L  R A I L 
L E A D E R  L AU N C H E D

A new plan has been launched to 
make the UK a global leader in rail.
The Rail Supply Group (RSG), which 
represents the rail supply chain in 
the UK, unveiled how it planned 
put the UK at the forefront of rail 
technology.

In a speech launching the strategy, 
transport minister Patrick 
McLoughlin said: “For the first time, 
the rail supply chain has an agreed 
plan for how it will grow in numbers, 
productivity and expertise.

“It is a plan for how, by 2025, the 
industry will more than double 
exports; attract new talent; develop 
new technology; harness the energy, 
drive and innovation of the sector’s 
SMEs; and become a global leader in 
high speed rail.”

The strategy aims to improve 
conditions across the supply chain. 

L A T E S T
I N D I A N  I N V E S T O R S 
A N N O U N C E  M A J O R 
T I D A L  P O W E R  B O O S T
The drive to create a network of 
tidal energy power stations across 
the UK and abroad has been 
boosted by a £10M-plus investment 
from the Indian family behind energy 
giant Simec.

The Gupta family pledged “an 
eight-figure investment” in a holding 
company that was established by 
renewables developer Tidal Lagoon 
Power.

Tidal Lagoon Power’s pioneering 
240MW Swansea Bay tidal project 
received planning consent from the 
Department for Energy and Climate 
Change last summer, with main 
civils works expected to start this 
year.

The power firm is working towards 
submitting planning applications 
for larger schemes in Cardiff 
and Newport in 2017 and 2018 
respectively. These two schemes are 
expected to have a combined cost 
of £10bn. 

Simec owns land on the Severn 
Estuary at Newport that could be 
used for a tidal lagoon.

Hinkley Point project director 
resigns as team awaits decision 
on whether to go ahead  

“EDF Energy 
said Bakken 

was returning to 
the United States 
to pursue new 
opportunities

KEY STATS

4.7%
Drop in UK 
construction 

workers 
between 2013 

and 2015

2.5%
Drop in 

number of 
construction 

companies 
between 2013 

and 2015
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W O R L D  V I E W 

PLASTIC 
LOCKS
Structures claimed 
to be the world’s 
largest fibre reinforced 
polymer (FRP) lock 
gates have been 
installed in the new 
Number III lock on 
the Wilhelminakanaal 
in Tilburg, the 
Netherlands.

The 6.2m by 
12.9m gates were 
manufactured using 
InfraCore Inside 
technology, and can 
withstand a water level 
difference of 7.9m.

The gates have been 
installed as part of a 
project to widen the 
Wilhelminakanaal, 
which is being 
implemented by 
Rijkswaterstaat, the 
Netherlands’ ministry 
of infrastructure and 
the environment.

F U T U R E  E N G I N E E R S
A P P R E N T I C E S H I P 
TA R G E T S  F O R 
I N F R A S T R U C T U R E 
P R OJ E C T S

Civils firms that win major 
infrastructure deals will have 
apprenticeship targets written into 
their contracts, the government has 
announced.

From March, the contracts will 
be key to the delivery of two 
government targets: creating 30,000 
apprenticeships in the road and 
rail sector by 2020; and achieving 
an ambition for women to account 
for at least 20% of new entrants 
to engineering and technical 
apprenticeships in the transport 
sector by the same date.

Contracts with Highways England 
and Network Rail are included.

Suppliers must either create one 
apprenticeship for every £3M to 
£5M of taxpayers’ money spent, 
or increase in the number of 
apprentices employed each year 
during the lifetime of the contract. 

F U T U R E  E N G I N E E R
O V E R  5,000 C I V I L 
E N G I N E E R S  W I L L  B E 
N E E D E D  B Y  T H E  E N D 
O F  T H E  D E C A D E

More than 5,000 civil engineers will 
be needed to meet demand by the 
end of this decade, according to 
training body the CITB.

A CITB report says that 1,270 
people are to join the profession 
every year to 2020 to replace 
those leaving and to match rising 
workload.

The Construction Skills Network 
report added that a further 250 civil 
engineering operatives would be 
required each year.

Infrastructure work levels were 
forecast to grow by an average of 
6.1% per year to 2020, led by  
a whopping 14% surge in output 
next year.

Nuclear new build schemes, the 
water sector’s AMP6 regulatory 
period and the Thames Tideway 
Tunnel were expected to drive 
strong growth in the sector.

L A T E S T
C O N S U LTAT I O N  
O N  T H A M E S  R O A D 
T U N N E L  P R OJ E C T 
G E T S  U N D E R WAY

Highways England has started an 
eight-week consultation on a new 
tunnel proposed for the Lower 
Thames Crossing.

The multi-billion pound road link 
between Essex and Kent aims to 
relieve congestion at the Dartford 
Crossing and provide a new link 
across the River Thames.

In 2013, two locations were 
shortlisted for a bridge or tunnel 
across the river: one near the 
existing Dartford Crossing, and the 
other linking the M2 with the M25 
via the A13.

Now Highways England has 
finished its evaluation and is 
recommending the option which 
links the M2 with the M25 via the 
A13 and a bored tunnel.

The proposed scheme would run 
from the end of the M2, crossing the 
river just east of Gravesend.

KEY STATS

£38.5bn
Vinci’s global 

revenue in 
2015

47%
Vinci’s 
revenue 
outside 

France in 
2015
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Snapshot

T H E  H O O K  

Amey  
names new 
chief exec

70%
Children losing interest in 

maths and science at secondary 
school

Survey

G A L L E R Y  O N L I N E  

Engineers 
in California 
battle huge
methane leak
Race against the clock to stop a massive 
methane leak at Aliso Canyon, which has led 
to a state of emergency being declared.  
Watch at newcivilengineer.com

W A T C H  O N L I N E 

 Dutch
super tunnel
construction

Timelapse footage shows construction of 
the Grontmij engineered Maastricht tunnel  

Watch at newcivilengineer.com

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

THE MONTH ON NEWCIVILENGINEER.COM

“What is going on 
now is very, very, 
very significant.”
CABINET OFFICE CHIEF 
OLIVER LETWIN ON 
AUTONOMOUS VEHICLES

NEWCIVILENGINEER.COM/LATEST

“A new standard 
has been set and 
we need to agree 
we have a new 
problem” 
ICE VICE PRESIDENT KEITH CLARKE 
ON THE ENGINEERING RESPONSE 
TO COP21

“Basically we told 
the men: assume 
you’re handling 
gunpowder” 
DRAX ENGINEERING 
MANAGER JASON  
SHIPSTONE ON HANDLING 
BIOMASS PELLETS
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Climate change  
and engineers  

“The impact 
of climate 

change exacerbated 
the political risks and 
security landscapes

limate change has 
overtaken the water 
crisis as the biggest 
risk to the world over 
the next decade, and 

once again engineers must play their 
part in tackling the challenges it 
presents.

The World Economic Forum’s 
Risk 2016 Report, published last 
month, said failure of climate change 
mitigation and adaptation policies 
was likely to have greater impact 
on the world than weapons of mass 
destruction, large scale involuntary 
migration and energy price shocks.

The forum produces the risk 
report annually, and analyses the 
potential impact of 29 global risk 
events over the next 10 years.

Data was gathered from almost 
750 experts drawn from business, 
academia, civil society and the 
public sector and spanned different 
age groups, areas of expertise and 
geographies.

This year, geopolitical, societal, 
environmental and economic threats 
all ranked within the top five risks in 
terms of impact.

Climate Change  Analysis
K A T H E R I N E  S M A L E

C
Engineers are well tuned to the 

need to reduce the risks presented 
by climate change. The ICE, the 
American Society of Civil Engineers 
and the Canadian Society of Civil 
Engineering last December held a 
summit on resilience and growth for 
the world’s future cities.

And at the WEF launch, attended 
by members of the financial and 
economic press, it became clear that 
they should have made this known.

Particularly because, while 
many of the risks analysed seem 
unrelated, the report highlights 
their interconnectivity. As a result  
engineering interventions can have 
a bigger impact.

While engineers may not be able 
to solve interracial tensions in the 
Middle East, they can exploit new 
technologies to create cities that 
work and source and maintain clean 
water supplies – things that may not 
seem so much on their own, but in 
the global context can all contribute 
to stability and growth.

This was highlighted by a report 
by the United States National 
Academy of Scientists which gave 

T O P  5 R I S K S 
I N  T E R M S  O F 

I M PA C T

1
Failure of climate 
change mitigation 

and adaptation
 
2

WMDs
 
3

Water crises

4
Mass migration

5
Energy price 

shock

strong evidence that the 2007 to 
2010 drought was one of the biggest 
triggers for the conflict in Syria.

“The more conflicts there are, 
the more fragments there are in the 
political landscape, then it’s much 
more difficult to find those solutions 
for climate change,” says Zurich 
Insurance Group chief risk officer 
Cecilia Reyes.

“The impact of climate change 
on the food crisis through the 
impact of clean water exacerbates 
the political risks and security 
landscapes – hence the negative 
feedback loop.”

Here lies the challenge. Can 
this loop can be broken through a 
significant engineering intervention?

Trenchmix for Flood 
Prevention Barrier

Trenchmix for Flood 

S P E C I A L I S T  G E O T E C H N I C S
Permeation
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Ground Anchors
Mini Piling and Soil Nailing
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Camberley Normanton
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The Construction information Service has undergone a huge upgrade, with 
a completely redesigned interface, additional functionality, and even more 
information at your fingertips. 

Registered charity 
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11 June 2016
Rutland Water, 
East Midlands
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Taking apprenticeships 
seriously 

“There are some 
huge projects 

that do not have a  
skills agenda attached 
to them

inisters have 
stepped up their 
determination to 
make the industry 
take apprenticeships 

seriously in recent weeks.
From March firms winning 

contracts with Highways England 
and Network Rail will either have 
to create one apprenticeship for 
every £3M to £5M of taxpayers’ 
money spent, or deliver a 
percentage increase in the number 
of apprentices employed each year 
during the lifetime of the contract. 
The aim is for apprentices to make 
up 2.5% of the workforce.

The move is key to the delivery of 
two government targets: to create 
30,000 apprenticeships in the road 
and rail sector by 2020; and for 
at least 20% of new engineering 
and technical apprenticeships in 
transport to be taken up by women. 

The announcement is part of 
the Transport infrastructure skills 
strategy being masterminded by 
Crossrail chairman Terry Morgan.

Morgan – a former apprentice – is 
strongly believes the industry can and 
should do more to develop them.

Apprenticeships Analysis
M A R K  H A N S F O R D

M
“There are some huge projects 

that don’t have a skills agenda 
attached to them in terms of 
insisting that the supply chain 
actually make a full commitment,” 
he told New Civil Engineer at a  
round table debate on skills late 
last year. “The better [firms] 
do it naturally, but there will be 
some who are … not making a 
commitment who will think they 
have a choice.”

But new government rules mean 
they do not. 

The only words of caution 
concern the kind of apprentices the 
industry is now seeking.

The apprentice target for roads and 
rail is just part of the government’s 
pledge that 3M apprenticeships will 
have started by 2020.

But as Morgan pointed out, that 
hitting that target would mean that 
almost every school leaver between 
now and 2020 must become an 
apprentice.

Morgan says that instead we 
must recognise that there will 
have to be a change in the types of 
apprenticeships on offer.

“We have to create a storybook 
about how  we take people from 
level two [Five GCSEs or equivalent] 
all the way to levels six and seven 
[bachelor’s or master’s degree 
equivalent]. And that could 
mean that individuals might 
find themselves going through 
three different apprenticeship 
programmes in order to develop 
the full set of skills that we need in 
industry,” he said.

The ICE has also highlighted the 
need for these apprenticeships to 
fall under a recognised qualification 
such as EngTech.

But there is potental for confusion, 
as different apprenticeships are 
developed by different companies and 
organisations – all leading to different 
qualifications. 

Which brings value to the 
idea mooted by City & Guilds in 
November last year. It advocates a 
UCAS-style body to administrate the 
apprenticeship application process.

Its report Making Apprenticeships 
Work says that applying for 
vocational positions should be more 
like the process of applying to go to 
university.

It suggests that colleges and 
employers post opportunities with 
a common deadline for applications. 
Offers can then be made for 
applicants to accept or reject and a 
“clearing” stage to fill final vacancies 
with remaining applicants.

The challenge is set, and there are 
sound ideas on how to respond.

Apprentices: 
There are risks 
associated with 
the rush to 
create more 
apprenticeships

30,000
Target for 
number of 

road and rail 
apprentices 

by 2020

20%
2020 target 

for proportion 
of women 

apprentices
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D E S I G N  A N D  B U I L D
CONTRACTORS AND 
DESIGNERS
Peter Gosling challenges your 
assertion that the contractor used 
in-house designers in the delivery 
of the Second Severn Crossing (New 
Civil Engineer 26 November 2015). 
In fact you are both right. At the 
time the design was carried out, 
SEEE was a wholly-owned subsidiary 
of GTM, Laing’s construction 
joint venture partner. Perhaps the 
acclaimed success of the project 
was due in part to the combination 
of in-house SEEE and the 
independence of Halcrow, coupled 
with the complementary skills of 
British and French engineers.

SEEE now trades independently as 
Ingerop and recent trends indicate 
that, as the design & build market 
has matured in the intervening 
years, contractors are increasingly 
looking to divest themselves of the 
design function and return to the 
supply chain model.
Andrew Yeoward (F)  andrew 
yeoward@btinternet.com

F L O O D I N G

COMMUNICATING 
FLOOD RISK

I agree with David Noble’s letter 
regarding flood frequency (New Civil 
Engineer last month). 

When I was an Environment 
Agency area flood defence manager 
nearly 20 years ago, one of my 
biggest problems  was telling 
residents who had been flooded 
several times (sometimes within one 
year) that all the events were greater 
than 100 year frequency, whereas 
saying each flood had a chance of 
occurring in any one year as being 
1%, at least got some recognition, 
although most people still had 
difficulty understanding it. We do 

need a way of explaining flood risk 
and what level protection is to be 
provided or available to houses/
developments.

The Environment Agency seems 
to concentrate on flood warning. 
This is essential but it’s not 
what residents want; they want 
protection.

I was also a member of a Regional 
Flood Defence Committee. I asked 
from my first meeting to my 
last, some six years later, what 
maintenance works were carried 
out in the region, where they were 
carried out and at what cost. 

I never received any information, 
despite these requests. I was 
eventually referred to a programme 
of maintenance works, with no 
planned dates or costs. 

The government and the public 
deserve clarity about what works 
the Environment Agency and local 
authorities are carrying out to 
maintain existing flood defences.

Work to restrict flows in upper 
catchments and having sacrificial 
flood areas, has to be the way ahead 
for some areas (compensation will 
be essential), while higher defences 
and diversionary flood routes 
(including using roads if necessary) 
will be required in more urbanised 
areas. Innovation and radical 
rethinking of existing methods of 
flood defence are required to reduce 
flood risk, with openness and 
clarity on what can and cannot be 
achieved.
Ronald Watson (M Retd), 
ronald.watson10@ntlworld.com

C L I M A T E  C H A N G E
CLIMATE CONUNDRUM

Where is the discussion of 
population control? Energy 
demands, water use, food 
consumption and CO2 production 
are all related to increased 
population. De-forestation, building 

on flood plains, upland management, 
migration and destruction of wildlife 
habitats are all the cause of over-
population.

The Earth is not and never has 
been in a steady state and we must 
control the fundamentals not chase 
pie in the sky theories.
Michael Meadowcroft
Posted online on “Climate change 
“greastest risk to world”

S T R U C T U R E S
ENGINEERING SPECIAL 
EFFECTS FOR FILM
Whether it is films like “Godzilla”, 
“I am Legend”, “X-Men: The Last 
Stand”, “The Dark Knight Rises”, 
“Pacific Rim” or “Terminator”, these 
are all pretty huge, award-winning 
films where in most cases the key 
pivotal scenes involve destroying 
a famous bridge, the biggest victim 
being the Golden Gate Bridge. In 
all the writing, story planning, 
programming and rendering of these 
effects it seems no-one asked the 
question of how the bridges would 
actually fail.

In “I Am legend” the main spans of 
the Brooklyn and Manhattan Bridges 
are destroyed but the back spans 
remain intact with main cables in 
tension. In “X-Men: The Last Stand” 
Magneto breaks the Golden Gate 
Bridge at the anchorages and base 
of the towers and transports it to a 
new location in San Francisco Bay 
– still standing. And in “Godzilla” 
(2014) a missile severs one of its 
suspension cables with the deck 
remaining in position.

You would think that the studios 
would have the money to get their 
effects correct. Using “Interstellar” 
as an example, theoretical physicist 
Kip Thorne was employed as 
a consultant for the film where 
to ensure the visual depictions 
of wormholes, black holes and 

@
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YOUR VIEWS AND OPINIONS

G O O D  P O I N T

PHYSICS KICKBACK
I am very grateful to Michael Rowan for his letter (New Civil 

Engineer last month). 
He has reversed all my preconceived ideas on the art of civil 

engineering. For the last 40 years in the industry I believed 
that a rigorous understanding of mechanics, as learnt firstly 
through A-level physics and applied maths and then reinforced 
by undergraduate studies for a degree in civil engineering, was 
an essential requirement for Chartered Engineer status and 
subsequent responsibility for the design and construction of 
dams, bridges, buildings and all the other works with which 
I have become involved.

Now, it seems, I could have avoided the hard work 
in trying to fully grasp the relationship between 
masses and forces because apparently I should 
have learnt that knowing where to look it up is 
far more important than memorising stuff. In fact, 
the revelation goes on, I could have purchased a 
little machine for my pocket that could have done 
it all for me.

One of the great changes that I have witnessed in 
my career is the reliance on black box solutions. 

A thorough understanding of the basic principles is 
absolutely necessary to avoid the problems that have and 
will ensue from the use of inappropriate computer solutions. 
Rubbish in, rubbish out.

We should never have a situation where engineers 
“memorise” formulae or rely on “little machines” in their 
pockets, and thereby bypass a basic knowledge of why and 
how things work. Rather than being “amused” by setting a 
simple question for prospective graduate employees, I suggest 
we should applaud it. Surely, these concepts should be second 
nature to an aspiring civil engineer.

Maybe some readers will recall government edicts in the 

1980s that children in primary schools no longer needed to 
learn long division because they now had calculators. This 
foolish ideology was soon assigned to the bin, but I see parallels 
in the suggestions that graduates should only know where to 
look for information, or memorise it, or reach for the little 
machine in their pockets.
Jonathan Butterworth (F), jonathan@kingfishergb.co.uk

I was not amused to read the comments regarding the 
questioning of job applicants (New Civil Engineer  last 

month).
If his attitude of “knowing where to look things 

up” is allowed to prevail on topics which are basic 
engineering principles, does he suggest that the 
Chartered Professional Review is altered so that 
when candidates are faced with a question they 
don’t know the answer to, they just reach into 

their pockets and consult their “little machine”?
I agree that we can’t be expected to know 

everything about everything, and the knowledge of 
where to look is a vital attribute, but when it comes to 

basic principles, which graduates will (or should have been) 
taught during their recent degree course, I most certainly do 
expect them to know this without recourse to “little machines”. 
That one in three got the answer wrong says a lot to me about 
their engineering potential.

Possibly my attitude is now old fashioned, but it stems 
from experiences in my early career of being sent off to sites, 
before the era of the internet or mobile phone and when the 
fax was cutting edge technology, and being expected to make 
rational on the spot decisions based purely on my knowledge of 
engineering principles, and to get them right.
Richard Wilson (F Retd), Alcester, Warwickshire

relativity were as accurate as 
possible. New theoretical equations 
were derived and for the first time 
accurate computer simulations 
were created to show what black 
holes and wormholes would look 
like, providing something visually 
spectacular for the audience and 
deserving of an Academy Award.

Maybe there is an opportunity 
for structural engineers to work 
with Hollywood to develop more 
forgiving visual effects while 
benefiting from the computer power 
and finance to develop new ways 
to improve the integrity of new and 
current structures.
David Telbon, david.telbon@
outlook.com

P R O F E S S I O N
DO ENGINEERS HAVE 
INFLUENCE?
I have been looking through some 
of my old files recently, trying 
to reduce the volume of papers 
I’ve retained. I came across a 
“Proceedings of the Institution of 
Civil Engineers – Special Issue”. The 
title was Floods – a New Approach. 
The date of this very earnest 
document? May 2002.

This raises the question – what 
have we been doing for the past 
15 years? It seems that either we 
haven’t yet learned our lessons, or 
we haven’t managed to persuade 
our political masters that we know 

what we are talking about, and that 
they ought to take notice.

Perhaps this is the most telling 
point – politicians do seem to ignore 
our advice. 

Another case is surely the recent 
closure of the Forth Road Bridge, 
where concerns were raised some 
time ago about the robustness of the 
particular element that failed, and 
nothing was done about it 
until too late.

Perhaps our senior Institution 
members should be approaching 
those just down the road in 
Westminster and telling them that 
our voices are worth listening to.
Andy Whatmore (M) andrew.
whatmore@btinternet.com

The Editor, 
New Civil 
Engineer, 
Telephone 
House, 
69-77 Paul 
Street, London, 
EC2A 4NQ 
Email: nceedit@
emap.com 



WHATif...
WORKSHOP

UK 
2016

YOU need to make initial 
savings on your project without 
impacting performance?

YOU were looking to
extend asset life?

YOU were looking to reduce
whole life cost?

YOU need support increasing
your design capacity? 

YOU need to reduce
environmental impact on 
a project? 

YOU had access to software
that produces quick, reliable 
designs?

YOU need to reduce your 
construction programme or 
are behind schedule and need 
a solution to catch up? 

YOU need to lower your overall 
resource cost? 

YOUR site is not accessible and
you need to improve access?  

WHATif...
Consultants

WHATif...
Contractors

WHATif...
Clients

MAR

2016
Birmingham
Subgrade Stabilisation 
& Earth Retaining Systems

APR

2016
Guildford
Subgrade Stabilisation 
& Earth Retaining Systems

OCT

2016
Glasgow
Earth Retaining Systems

APR

2016
Glasgow
Subgrade Stabilisation

OCT

2016
Manchester
Earth Retaining Systems

JUN

2016
Manchester
Subgrade Stabilisation

WHAT if...

To register email chogan@tensar.co.uk
or call +44 (0)1254 266844
tensar.co.uk / workshop  registration

CERTIFIED

If you face similar problems in 
your everyday role let Tensar show 
you the solution with our

WHATif.. WORKSHOP

YOU COULD MAKE
TIME, COST & DESIGN SAVINGS
ON YOUR NEXT PROJECT?



19 M A R C H  2016   |    N E W  C I V I L  E N G I N E E R

Crunching Carbon
S P E C I A L  R E P O R T

PARIS CLIMATE DEAL DEMANDS ENGINEERING RESPONSE / PAGE 20

DRAX SWITCHES FROM COAL TO BIOFUEL / PAGE 24

NEW STANDARD FOR CARBON REDUCTION / PAGE 30 

ACCIONA AIMS TO BE CARBON NEUTRAL / PAGE 34

AIRPORTS LEAD THE WAY/ONLINE



20 N E W  C I V I L  E N G I N E E R    |    M A R C H  2016

T he COP21 deal late last 
year has been heralded 
a historic breakthrough 
in combating climate 
change. Now civil 
engineers must take 

the lead and revolutionise the way 
infrastructure is delivered.

Days of frank, and at times bitter, 
talks at the United Nations (UN) 
Climate Conference in Paris last 
December ended with 195 countries 
signing a breakthrough agreement 
on climate change; a commitment to 
keep global temperature rise to below 
2°C this century.

“The Paris Agreement is a 
monumental triumph for people and 
our planet,” said UN secretary-general 
Ban Ki-Moon in a Tweet, immediately 
following its adoption. 

 It was, in the words of ICE vice 
president and long-time climate 
campaigner Keith Clarke, “a stunning 
agreement”.

“The fact that the vast majority 
of global governments have agreed 
an outline objective to keep global 
warming below two degrees this 

B Y  M A R K  H A N S F O R D  A N D  G R E G  P I T C H E R

EMISSION 
MISSION
PARIS CLIMATE CHANGE DEAL TRIGGERS   
CIVIL ENGINEERING REVOLUTION

Crunching  
carbon

century is phenomenal,” he says. 
”“Now we need a revolution in the 
structure of engineering,”

Alongside the 2°C cap, the main 
aim is to limit the temperature 
increase even further to 1.5°C above 
pre-industrial levels –  and also to 
strengthen the world’s ability to 
cope with the impacts of the climate 
change that does take place.

And civil engineers now have 
a massive role to play in helping 
politicians like Ban Ki Moon and UK 
prime minister David Cameron – who 
heralded the announcement as a 
“huge step forward in securing the 
future of the planet” – to stick to their 
guns with support and solutions.

And first and foremost, a united 
front is needed on the maths.

“A new standard has been set and 
we have to agree we have a new 
problem,” states Clarke. Engineers 
have to unite and accept that that is 
what this now is – maths and science. 
Facts and analysis. it’s as simple as 
that.”

It is a fact that Earth’s 2015 surface 
temperatures were the warmest  
since modern record keeping began 
in 1880 according to independent 
analyses by space agency NASA 
and the National Oceanic and 
Atmospheric Administration.

Globally-averaged temperatures in 
2015 broke the previous record set in 
2014 by 0.13°C. Only once before, in 
1998, has the new record been greater 
than the old record by this much.

The Earth’s climate has changed 
throughout history. In the last 650,000 
years there have been seven cycles 
of glacial advance and retreat, with 
the abrupt end of the last ice age 
about 7,000 years ago marking the 
beginning of the modern climate era 
— and of human civilisation. Most of 
these climate changes are attributed 
to very small variations in Earth’s 
orbit that change the amount of solar 
energy our planet receives.

But that’s not the issue now. And 
Clarke has no truck with those who 
claim otherwise.

He points to the 97% of climate 
scientists who now agree that 
climate-warming trends over the past 
century are “very likely” to have been 
due to human activities.

So the science shows that human 
activities are the cause and also that 
cutting – or at least controlling – 
carbon dioxide and other emissions 
is critical to containing climate 
change.

So who is leading? At the COP21 
negotiations, Cameron claimed – 
with some plausibility – that Britain 
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The rise of carbon dioxide in 
Earth’s atmosphere corresponds 
to a warmer planet and rising sea 
levels. Each year humans release 
nearly 40bn tonnes of CO2 .
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“The fact 
that the vast 

majority of global 
governments have 
agreed an outline 
objective to keep 
global warming below 
two degrees this 
century is phenomenal

subservient to taxes and other 
mechanisms that chase the problem 
rather than leading it.”

So civil engineers really do have 
a role to play. And it involves a 
fundamental rethink of what matters 
when it comes to defining and 
delivering our projects.

“This is a revolution in the 
structure of engineering,” asserts 
Clarke. “Whole-life CO2e should be 
the primary parameter by which we 
decide what gets built and if it gets 
built.”

That goes for everything from 

roads and railways to cities and 
power stations.

“A more complex question needs to 
be answered; the sort of question that 
has not been answered since the first 
engineers became entrepreneurs,” 
says Clarke. “And this requires 
us to change our learning cycle 
from decades to months. We need 
evolution of technology as seen in the 
aerospace and automotive industries.

“We need a knowledge-based 
design process, which building 
information modelling could allow. 
And all our projects need to have a 

totex primary calculation rather 
than capex.”

Ramboll head of environment 
Simon Price agrees that now is the 
time for engineers to act.
“The [COP21] agreement was 

pretty surprising,” he says. “I am 
optimistic. It sets out an agenda that 
will deliver new policies but there is 
a massive obligation for engineers to 
take much more of a lead. We should 
not be waiting for someone to say ‘we 
need these kind of projects’. We need 
to be much more active, with the 
government, saying ‘we have these 
solutions to decarbonise different 
sectors’.

“As well as generating energy in 
less carbon intensive ways, we need 
to use less energy by planning cities 
in ways that don’t require as much 
powered transport, for example. Civil 
engineers should be a more powerful 
voice in planning. There is a big role 
for civil engineers making a wider 
case than they usually do.”

Mott MacDonald global head of 
climate resilience Ian Allison agrees: 
“As engineers, we have to get out and 
talk about the issues. 

The engineering community is 
not used to putting its head above 
the parapet. We have to be less 
concerned about talking about the 
problem even if we don’t have all the 
answers.”

That is what we need – or at least 
what Clarke and other like-minded 
thinkers believe we need. So what 
are we actually doing? Three years 
on from the Infrastructure Carbon 
Review, it could be argued, not very 
much.

Certain clients, and in particular 
Anglian Water, are taking the lead, 
but how many are following? A major 
boost is coming in May with PAS2080, 
a publicly available standard for 
quantifying whole life carbon in 
economic infrastructure.

Costain group carbon manager 
Damien Canning is on the technical 
advisory panel for the standard,  

is already leading the way. The 
government has a legally-binding 
commitment to achieve an 80% 
reduction in its carbon emissions by 
2050 under the Climate Change Act. 
It has also committed to halving UK 
emissions by 2027, relative to 1990. 
That is a little over a decade away.

It is clearly time for action. And 
the infrastructure sector must play 
a lead role. The 2013 Infrastructure 
Carbon Review highlighted the 
fact that, while there are no sector-
specific targets, the sector does have 
full control over almost one sixth 
– 16% – of total UK emissions and 
influence over a further 37%. That’s 
because emissions associated with 
infrastructure accounted for 515M.t  
CO2 equivalent (CO2e) per year in 
2010, or 53% of the UK’s total carbon 
footprint of 981M.t CO2e/year (to put 
that in context the US has a carbon 
footprint of more than 7,800M.t CO2e/
year).

And that’s today. By 2050, 
emissions associated with 
infrastructure will account for over 
90% of the target. We are increasingly 
part of the problem, not the solution. 
And that has to change.

“Decarbonisation is fundamentally 
an engineering problem,” insists 
Clarke. “We do not want to be 

In 2015 the UK emitted 
981M tonnes of CO2. The 
infrastructure sector has 
influence over 53% of these 
emissions, making cutting carbon 
an engineering problem. 

Sea levels have risen about  
226mm since 1880. The ocean 
is projected to rise my as much 
as 1m or more by the end of this 
century.
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Crunching Carbon    Paris climate agreement

and he believes that it will be a  
step change moment when it is 
launched.

“PAS 2080 is going to be a 
comprehensive guidance document 
that provides a set of rules around 
boundary setting, data sources, 
data integrity, how you should 
be reporting and monitoring 
performance,” Canning told a New 
Civil Engineer webinar last year.

“I’m hoping that, when that 
launches, it will force everyone’s 
attention on to this whole-life issue 
and understanding what they can 
do to drive performance – and also 
improve their chances of winning 
work.”

The Infrastructure Carbon Review 
also offered another reason for the 
industry to reduce carbon emissions 
– greed. The report makes clear that 
reductions in carbon often go hand in 
hand with reductions in cost, partly 
because carbon reduction acts as 
a proxy for resource efficiency and 
partly because pursuing a low carbon 
agenda stimulates innovation. The 
report points out that if current low 
carbon best practices were adopted 
across the sector, they would deliver 
a £1.5bn benefit.

While the industry can – and 
should – strive to cut carbon by 
every means possible, cutting carbon 
from energy generation remains a 
huge opportunity. A real push on 
carbon pricing – alongside action on 
subsidies for fossil fuels – is probably 
needed.

Civil engineers are leading efforts 
to make this investment pay.

“Energy production has to go away 
from reliance on fossil fuels, but 
renewable energy has challenges to 
be available on demand. 

“We need energy when the sun 
is not shining and the wind is not 
blowing,” Allison.

“We might see refinement of solar 
panels; carbon capture and storage 
– engineering advances need to be 
made,” he says. “New technology is 
being developed – such as the way 
solar photovoltaics have come down 
in price – but there is a long way to 
go.”

And he stresses that getting a 
proper price for carbon to use in 
benefit to cost ratios for new energy 
projects is crucial. “A culture change 

“To achieve a 
2°C limit we 

are going to require 
a culture change. As 
engineers, we have to 
get out and talk about 
the issues

and government support are needed 
to encourage the energy sector away 
from fossil fuels,” he says.

Aecom UK director of power and 
industrial consents Richard Lowe 
agrees: “Engineers are willing and 
able to help. The technology is in 
formative stages but it comes down 
to having adequate support.

“In the UK we have incentivised 
nuclear new build, and there is also 
a push towards small reactors. We 
need to decrease the cost of offshore 
wind and increase the deployment of 
solar and tidal energy. Opportunities 
have been identified and we need a 
portfolio of options.

“A combination of technological 
improvement and subsidy is 
needed. We need to see how we can 

incentivise low carbon technology 
without overheating the sector.”

Renewable Energy Association 
senior policy analyst Frank Gordon 
believes the energy sector should aim 
to be almost entirely carbon-free.

“The electricity sector is almost 
25% low carbon now, but we need to 
go further. In the long-term we should 
be aiming for 90% to 95%,” he says. 

“The rest of the world needs to do 
it as well, so if we can adapt, then 
there will be expertise and jobs to 
export. There is a real opportunity for 
civil engineers – China and India have 
massive renewables targets,” he adds.

But again, the need to change 
requires political support. “The 
biggest barrier is lack of political 
will. At the moment renewables 
can’t compete without government 
support.” 

Price says that cannot be allowed 
to be an excuse.

“The key thing is to be much 
more vocal and hold policy makers 
to account when things don’t make 
sense,” he says.

And he is optimistic for the future. 
“I have the sense this is the end of 
the first stage of tackling climate 
change and the start of the second 
stage, where we get some real impact 
from a unified programme of works. 
Engineers can play a big role.” N

CLIMATE CHANGE – FACT NOT THEORY

If you’re a climate-denier you 
are in very, very select club.

Satellites and other 
technological advances have 
enabled scientists to see the 
big picture, collecting many 
different types of information 
about our planet and its climate 
on a global scale. This body 
of data, collected over many 
years, reveals the signals of a 
changing climate.

The heat-trapping nature of 
carbon dioxide and other gases 
was demonstrated in the mid-
19th century. Their ability to 
affect the transfer of infrared 
energy through the atmosphere 

is the scientific basis of many 
instruments flown on NASA 
air and spacecraft. There is no 
question that increased levels 
of greenhouse gases must 
cause the Earth to warm.

Ice cores from Greenland, 
Antarctica, and tropical 
mountain glaciers show that 
the Earth’s climate responds 
to changes in greenhouse gas 
levels. They also show that 
in the past, large changes in 
climate have happened very 
quickly, geologically-speaking: 
in tens of years, not in millions 
or even thousands.

Global sea levels rose about 
170mm in the last century but 

the rate of rise, is nearly double 
that of the last century.

All three major global 
surface temperature 
reconstructions show that 
Earth has warmed since 1880. 
Most of this has occurred since 
the 1970s, with all 10 of the 
warmest years occurring in the 
past 12 years.

The Greenland and Antarctic 
ice sheets have decreased 
in mass. Data from NASA’s 
Gravity Recovery and 
Climate Experiment show 
that Greenland lost 150km3 
to 250km3 of ice per year 
between 2002 and 2006, 
while Antarctica lost about 
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is low carbon 
today

95%
Target the 

sector should 
be aiming for
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The new site has nearly half 
a kilometre of tunnels, 
1.3km of elevated 
conveyors and a 
three storey base-
ment constructed 
directly adjacent to 
a live railway and 
coal store

Once on site the biomass 
undergoes a number of 
processes from delivery 
to boiler

Three of the six existing 
boilers have been 
converted to Biomass
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The traditional coal wagons were redesigned to maximise the volume 
of biomass which could be carried, resulting in a 50t to 70t uplift.

Any particles of metal are removed 
from the wood chip in this stage

The atmosphere inside the 
domes is Nitrogen to stop the 
pellets from composting and 
spontaneously combusting

FIRE DETECTION SYSTEMS
State of the art fire detection 
system ‘Firefly’ is used to stop 
the dust exploding

STORAGE DOMES

BOILERS

Four inflatable storage domes 
with sprayed concrete linings 
protect the biomass
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Air lines carry the pellets to 
the mills
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R edesigning freight 
trains, learning about 
dust as an explosive, 
building inflatable 
storage domes on a 
heavily congested site 

this is the story of how Drax power 
station has gone from coal fired 
power station to biomass.

Projects such as this surely do not 
come up very often. Drax, a 4,000MW 
coal fired power station in Selby, 
North Yorkshire was once one of the 
biggest carbon emitters in the UK. 
But after the government announced 
plans to close coal fired power 
stations by 2025, its owners made the 
do or die decision to convert three of 
its six boilers from coal to low carbon 
biomass at a cost of £700M.

The journey saw the chief 
engineers on site having to break 
down the whole fuel delivery 
and energy production process 

from scratch – from setting up a 
sustainable fibre processing 

plant in the United 

Crunching 
Carbon

B Y  K A T H E R I N E  S M A L E

READY 
TO REFUEL
DRAX COAL FIRED POWER STATION 
IS SWITCHING TO BIOMASS FUEL
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States, building new infrastructure at 
four ports in the UK, to redesigning 
the freight trains the power station 
uses and working with Network Rail 
to maximise the volume of material it 
could transport. It also had to design 
and build a vast new processing 
unit, threading around the existing 
infrastructure on site.

All this, while maintaining 8% of the 
UK’s power supply to the grid.

From the moment the power 
station’s operator Drax Group 
decided to convert its boilers to 
biomass, its team faced a steep 
learning curve. The engineers, who 
had spent years working with the coal 
industry, had to examine every aspect 
of the new biomass process with huge 
challenges at every stage. Lessons 
from examples of other biomass 
power stations were drawn on, but all 
had subtle differences which made 
the application of the technology in 
the UK very difficult.

One of the first steps was to 
find a source of biomass fuel. This 
caused some controversy when it 
was suggested in the press that the 
power station was using entire trees 
as a source of wood chip. However 
Drax says that this is not the case and 

processes on site, and it delivers an 
86% saving compared to coal.”

Drax sources the raw wood from 
around the world, but its primary 
source is in the US, where the 
engineers went to great lengths 
to ensure that the end result was 
sustainable. Each stage of the process 
from collecting the waste product 
from the logging industry, processing 
it into pellets to remove the water, to 
transporting it long distances to the 
two ports ready to be shipped to the 
UK, was optimised to minimise its 
carbon footprint (see box).

But sourcing the biomass was just 
the beginning of the story. The web 
of interconnected challenges around 
transporting the pellets in the UK, the 
logistics of how to store the biomass, 
and building the infrastructure on site 
all still had to be worked out.

The starting point was the storage 
of the biomass on site.

“The coal stock is 72 days’ worth 
of storage, when you work out how 
much equivalent biomass volume 
you need, you do it once, you do it 
again and then you do it a third time 
and go, that’s a big number,” says 
Drax Group production and logistics 
director Brian Greensmith. “The 
biomass is twice the volume of coal 
and unfortunately you can’t get it wet 
so it can’t be stored outside.”

With this in mind the team had to 
come up with a way to build the huge 
storage facilities needed around the 
existing power station infrastructure. 
The solution lay in building four 
inflatable domes (see box).

“Each of those four domes holds 
about 112,000m3 of fuel, so we have 
just short of 300,000t of biomass 
storage verses about 2M.t of coal 
stock,” says Drax engineering 
manager Jason Shipstone. “So instead 
of having about 70 days, we have 
about 13 days’ supply. This power 
station has never worked on such a 
limited amount of fuel for three units 
before.”

With the amount of material able 
to be stored on site reduced to just 
13 days’ worth of fuel, the team 
was determined to streamline the 
transportation process.

“The logistics in the railways, the 
infrastructure that supplies coal to 
Drax, it just wasn’t geared up for that 
amount of pressure and that intensity 
of time,” says Shipstone.

The first stage was to work with 
Network Rail to move the freight 
trains on to a passenger train-like 
timetable. This was crucial to making 
sure that the rail network didn’t 
disrupt its supply and vice versa.

KEY STATS

8%
Drax's 

contribution 
to the 

National Grid

4,000MW
Drax capacity 
as a coal fired 
power station

CONSTRUCTION
Construction on site of the new infrastructure 
needed for the biomass conversion took 2.5 years

Excavating and building the two 210m long 5m high 
4m wide tunnels under the domes

Lifting the 250t dome heads into place

Erecting the steelwork for 1.3km of new conveyors

sustainability has been at the heart of 
the project from its very conception.

The raw material which the power 
station will actually use is a by-
product of the logging industry. In 
fact the wood that is used is from 
the tops of trees, weedy branches 
and bent trees which have no value 
to saw mills and would typically be 
burned or left to rot. And it only uses 
wood that comes from sustainably 
managed forests.

“There are good ways and there 
are bad ways to buy biomass,” says 
Drax Group chief executive Dorothy 
Thompson. “Good biomass is low 
carbon all the way along the chain. All 
the biomass we buy is good biomass. 
We take our wood from large working 
forests from sustainable sources and 
we measure the carbon cost at every 
single stage from the ships to our 

“Good biomass 
is low carbon 

all along the chain. All 
the biomass we buy is 
good biomass
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Crunching carbon      Drax power station

“Traditionally the freight operating 
companies controlled where the 
assets were moving. Our vision was 
to make our logistics perform like a 
passenger train,” says Greensmith. 
“We’ve done a lot of work on site to 
make our turnaround times more 
predictable.”

Realising that simply increasing 
the number of trains to site alone 
wouldn’t be able to deliver the 
volume of pellets required, the 
team then decided to redesign the 
traditional freight trains to maximise 
the volume of biomass they can carry.

“The brief was: NASA wouldn’t 
make a better one,” says Greensmith.

The team started from the wheels 
up. By changing to a more box like 
wagon shape, lowering the body so it 
sits closer to the track, reprofiling the 
top to efficiently fit in the Victorian 
tunnels and bridges and changing the 
position of the unloading doors, the 
new wagons are now able to carry in 

excess of 70t of biomass, compared 
to the 50t which previously designed 
wagons were able to carry.

“We have doors outside of the 
wheels, which is completely new,” 
says Drax Group head of supply chain 
and logistics Graham Backhouse. 
“No one had done anything like that 
before. We designed it to maximise 
the cubic capacity to run within our 
Victorian railway system.”

They also completely redesigned 
the track layout on site to increase 
the efficiency of the deliveries.

“We used to run round our site at 
5mph (8km/h) now we’ve changed 
that to 15mph (25km/h) and change 
the signals as the trains are longer,” 
says Greensmith. “We turn around a 
train in 90 minutes now.”

The new redesigned, longer trains 
and just-in-time delivery meant that 
the entire 2.8km long rail network 
around the site also had to be 
redesigned.

The trains now deliver the 
biomass to site, moving slowly 
but continuously through the 
purpose-built, twin-track unloading 
shed dropping the pellets to the 
hoppers below. But, if the plant is 
to run smoothly and safely, the dust 
created by the movement of these 
near dry pellets has to be rigorously 
controlled.

This dust was one of the biggest 
challenges for the team. If particles of 
the combustible material are allowed 
to build up in the air, they can cause 
an explosion. 

“Each of 
those four 

domes holds about 
112,000m3 of  
fuel so we have just 
short of 300,000t  
of biomass storage

From the managed forests to the processing plants, Drax 
has set some high standards around the sustainability of 
its biomass supply.

The wood itself is sourced from all over the world; 
Portugal, the Baltics and Eastern Canada, but most of 
it comes from two Drax-owned sites, one in Gloster, 
Mississippi and the other in Morehouse Parish, Louisiana. 
Unwanted wood chips, sourced from nearby forests are 
then transported to the two plants by a sub-contractor 
before the moisture they contain is removed. These new 
pellets are much lighter than the original wood chip, 
making transport to the ports far more energy efficient.

As part of the conditions set by Drax, the companies 
transporting the material to the production plants must 
always use the most up to date vehicles, conforming to the 
highest low carbon emissions standards.

From the Louisiana plant, the pellets are transported by 
heavy duty trains to the port at Baton Rouge, Louisiana 
ready to be shipped to the UK.

“In the US we can carry 8,000t by train. We can carry 
1,700t as a maximum in the UK. The trains are 3.2km 
long,  so we run one train a week in the US to Baton 
Rouge,” says Drax head of supply chain and logistics 
Graham Backhouse.

Once at port, the pellets are shipped to the UK. Even 
this process has been optimised to ensure that the amount 
of material arriving at the ports is the right amount to 
then be shipped in the most efficient freighter possible. 
Huge new storage and handling facilities were built at the 
ports in the US and in the UK.

Four UK ports, Hull, Tyne, Immingham on the east 
coast and Liverpool on the west coast were chosen to 
take in the pellet shipments. Liverpool was chosen for its 
proximity to the West Coast Main Line, so that supplies 
could be maintained if there were problems on the East 
Coast Main Line.

D E L I V E R I N G  T H E  
B I O M A S S  P E L L E T S

27m diameter holes cut into top 
of domes with 2.5m high wall 

around the perimeter ready for 
the dome heads to be installed

New look trains delivering biomass to site
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“Basically we told the men: assume 
you’re handling gunpowder,” says 
Shipstone.

To control the dust, teams of 
people with industrial vacuum 
cleaners clean each of the rooms 
daily and there are pointed cones 
of foam on top of all flat ledges to 
prevent a build-up. State of the art fire 
detection systems have also installed 
inside the buildings, conveyors and 
tubes which carry the pellets and 
crushed material.

Inside the domes, the wood pellets 
also presented another problem. To 
store the required volume of biomass 
on site, it had to be piled 50m high 
within the domes. However, left to its 
own devices, this organic material will 
try to compost itself, giving off heat 
in the process. Small stock piles pose 
no particular threat, but as the size 
of the pile increases there comes a 
point where the heat being generated 
is more than the heat being lost to 
atmosphere through convection 
from the pile’s surface and through 
conduction to the floor. At this point 
spontaneous combustion can occur, 
with disastrous consequences.

To control this and prevent the 
biomass from catching fire, the 
team had to limit the supply of air. 
So the team decided to replace the 
surrounding air with inert nitrogen. 
With no real precedent for this, the 
team had to model the flow of the 
nitrogen around the domes to ensure 
that this atmosphere would be 
sufficient to stop the composting effect.

At present, three of the boilers 
have been converted to biomass 
and there are plans to convert the 
remaining three. With all of the 
infrastructure needed to process 
the pellets already built at the site, 
including the domes which have 
enough capacity to feed all six 
boilers, the team is confident that 
converting the remaining units can 
be done quickly and far more cheaply 
than for the original project. N

E N G I N E E R I N G  T H E  D O M E S

"From starting the fans up to having a 
dome fully infl ated was just under an 

hour. We had an instant dome"

“Basically we 
told the men:   

assume you're handling 
gunpowder

Crunching carbon      Drax power station

Putting the infrastructure in place on site to 
cope with the new biomass fuel was no mean 
feat. In two and a half years, the team managed 
to transform an area of the site previously used 
to store huge quantities of coal into a colossal 
new industrial processing plant.

As part of the work, the team had to design and 
build 1.3km of new 5m wide conveyors which rise 
to heights of around 75m above ground. It also 
had to build a huge new three storey basement 
area directly adjacent to the live railway and large 
coal heaps, to process the biomass pellets which 
were delivered at ground level and dropped into 
the hoppers below.

The domes are a triumph of engineering in 
themselves. Each of the four 63m diameter, 
49.2m high buildings were constructed and 
operational in just 20 weeks. Preparatory 
works involved construction of two 210m 
long, 5m high and 4m wide precast concrete 
tunnels underneath the domes which transport 
the stored fuel to the processing plant which 

eventually delivers the biomass to the boilers. 
Reinforced concrete rings were cast for the dome 
foundations. However this is where the normal 
building process stopped. ”Bouncy castle” fabric 
1mm thick was laid out over the area and the 
domes were inflated. It took just 53 minutes for 
each of the domes to be inflated.

“From starting the fans up to having a dome 
fully inflated was just under an hour,” explains 
Drax construction project manager Andy 
Priestley. “We had an instant dome.

“While you construct the dome, there’s an 
airlock, anything which can’t be carried in by 
hand has to be there inside before the dome skin 
is laid out.”

Once the domes were inflated, a 50mm thick 
protective and sacrificial polyurethane coating 
was sprayed on which allowed the 500t of 
reinforcing steel was be fixed. Around 3,500m3 
of sprayed concrete was then built up in 25mm 
layers to a thickness of 280mm. Large openings 
were then cut in the tops of the domes to allow 
the dome heads to be installed.
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actions each part of the value chain 
need to be put in place to deliver 
reduced carbon, reduced cost 
solutions, but the guidance document 
will define ‘how’,” explains Chris 
Newsome, asset management director 
at Anglian Water and chairman 
of the Green Construction Board 
Infrastructure Working Group.

PAS 2080 Infrastructure Carbon 
Management and the associated 
guidance document will be published 
on 4 May and Newsome wants to see 
a fast uptake.

“Our challenge will be how 
quickly infrastructure organisations 
can embed PAS 2080 into their 
organisations and deliver the reduced 
carbon reduced cost assets of the 
future,” he states.

“The key message from the 
Infrastructure Carbon Review was 
the link between reduced carbon 
and reduced cost in delivering all 
infrastructure– including water, 
energy, transport, communications 
and waste ,” says Mott MacDonald 
water sustainability leader Maria 
Manidaki who is project managing the 
technical author team for PAS 2080.

She says the important thing is 
that PAS 2080 will provide a common 
language for different members of the 
value chain.

“When we talk about the value 
chain we’re talking about asset 
owners, managers, designers, 
constructors and suppliers,” adds 
Manidaki. “And when I say a common 
language it’s about developing a 
common approach or system, a 
carbon management system, which 
will trigger the right behaviours to 
deliver low carbon and low cost 
infrastructure.”

You might argue that a strategy 
to deal with the industry’s carbon 
habit is long overdue. Manidaki says 
the Infrastructure Carbon Review 
revealed why it has taken so long to 
come up with a solution.

“A lot of companies in the 
value chain, especially designers, 
constructors and suppliers have 
asked how they are supposed to 

I n 2009, Anglian Water set 
ambitious targets and 
illustrated strong leadership, 
publicly declaring its intention 
to halve capital carbon by 
2015 from a 2010 baseline and 

deliver a real terms 10% reduction in 
operational carbon at the same time. 

Seven years on, and working with 
a fully aligned supply chain, it cut 
54% of its capital carbon in 2015 – 
achieved in association with average 
reductions in capex of 22%. It also 
exceeded its targets in operational 
carbon, clearly demonstrating that 
reducing carbon reduces cost.

It proves that successful action can 
be taken.

So in 2013, the Treasury and the 
Department for Business, Innovation 
and Skills launched the Infrastructure 
Carbon Review (ICR) aimed at leaders 
to catalyse change and release the 
value of low carbon solutions. 

Its stated objective was to reduce 
the greenhouse gas emissions from 
UK infrastructure to the tune of 24Mt 
CO2 equivalent (CO2e). It sweetened 
the deal by suggesting that such a 
move would also save an estimated 
£1.46bn a year by 2050.

This intent has now been endorsed 

by over 50 leading UK infrastructure 
organisations. 

The next really positive step 
forward is the May launch of a new 
publicly available specification 
(PAS) and guidance document to 
enable consistency in the way the 
infrastructure industry evaluates and 
manages whole-life carbon emissions. 

“Not only will the PAS detail what 

B Y  B E N  C R O N I N

CUTTING 
DOWN
DEVELOPING A STANDARD FOR REDUCING  
THE UK'S CARBON DIOXIDE EMISSIONS

“It’s about 
developing a 

system, which will 
trigger the right 
behaviours

Infrastructure and 
energy account for 
roughly half UK 
carbon emissions

Crunching  
carbon
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deliver low-carbon projects if the 
infrastructure asset owner doesn’t 
ask for it,” she says. “But on the 
other hand, the asset owners 
were expecting the value chain 
to be more proactive and knock 
on their doors with low carbon 
ideas. The Infrastructure Carbon 
Review observed that there was a 
disconnection in the value chain.”

To overcome this, different 
strands of the supply chain have 

been brought together to inform the 
document. The Green Construction 
Board Infrastructure Working Group, 
which is sponsoring the specification, 
consists of senior people from across 
different parts of the value chain. It 
includes Anglian Water, Carillion, Clancy 
Docwra, High Speed 2 (HS2), Bentley, 
Skanska, UK Power Networks, National 
Grid, Mott MacDonald and Arup.

“The [specification] had a budget 
shortfall but we realised that the 
quality of PAS we wanted meant those 
members put their hands in their 
pockets to make sure the industry 
got what it needs in this area,” says 
Anglian Water carbon manager and 
GCB chair David Riley.

This level of senior engagement 
gives Manidaki confidence that PAS 
2080 best practice might become 
embedded in the industry.

“The same people who have 
been pushing for people to sign 
up and demonstrate leadership 
towards the Green Construction 
Board Infrastructure Carbon Review 

“We recognise 
different 

enablers in the 
carbon management 
system and one 
of the enablers is 
quantification

commitments are the same people 
who are going to launch PAS 2080 and 
try to push its use,” she says.

However, where the Infrastructure 
Carbon Review was targeted at chief 
executive level, the steering group for 
PAS 2080 also includes people at lead 
practitioner level who are responsible 
for deploying carbon reduction 
methodologies in their organisations 
or people who are leading capital 
delivery programmes. As a starting 
point, Manidaki says PAS 2080 will 
provide them with guidance about 
quantifying carbon.

“We recognise different enablers in 
the carbon management system and 
one of the enablers is quantification,” 
she says. “PAS recognises there are 
different standards out there for 
specific quantification requirements. 
It will try to give an overview of 
important aspects of quantification, 
for example what types of emissions 
need to be included, because we’re 
very keen to promote the whole-life 
carbon message, not only capital and 
operational carbon.”

PAS 2080 is keen for construction 
firms to quantify whole-life carbon, 
not only capital and operational 
carbon

Riley says the specification will 
give the supply chain a framework 
against which it can also manage and 
reduce carbon. 

This will challenge suppliers about 
the way they use materials and the 
energy they use in manufacturing. He 
points to the work suppliers such as 
Tarmac are doing in terms of reducing 
their carbon emissions, but argues 
that the most important thing is that 
the industry now needs a more joined 
up approach.

“At the moment we have a 
fragmented approach,” he says. “This 
is the missing piece to make sure we 
have an aligned value chain.”

Like Manidaki, Riley thinks the 
Infrastructure Carbon Review 
was about calling industry 
leaders to action and PAS 2080 is 
about providing the guidance for 
practitioners. But for the industry 
to embrace the document and 
implement change, he thinks 
leadership will be essential.

“The easy part is writing it,” he 
says. “It’s far more difficult to get it 
embedded.” N

Crunching Carbon    PAS 2080

KEY STATS

24M.t
UK CO2 

emissions 
reduction 

target

£1 .46bn
Estimated 

savings from 
meeting 

emissions 
reduction 
target by 

2050



The Challenge: To provide a safe access 
deck to enable a complete re-roofing of this 
busy London station which serves 30,000 
passengers a day.

The Solution: An interior crash deck erected 
from inside the station, using NSS aluminium 
scaffold bridge panels throughout. The top of 
the deck was covered with nonslip waterproof 
plywood, giving a very clear, safe and gap-
proof platform. To prevent the ingress of rain 
water, a mobile steel sheeted roof was erected 
to one third of the roof on two tracks, with 
a 30m clear span. We erected an external
5kN/m2 crash deck on a side street to store the 
cladding and roofing materials, complete with 
a 2 ton SWL electric hoist, cantilevered 6m 
over the pavement into the roadway, allowing 
deliveries to be made during the night without 
using expensive mobile cranes.

Why choose NSS Special Access?
The programme and cost saving potential 
of our solutions will put you in a winning 
position for contract award ahead of 
conventional scaffolding proposals.
Our rapidly installed access solutions can 
be erected at ground level, avoiding many 
of the risks of working at height.

With flexible support options:
• hire only
• design and hire
• design, hire and project management
• design, hire and erection
• design, sale and buy back

Visit our website to see more photos of 
Marylebone Station and other projects.

NSS SPECIAL ACCESS
The world’s foremost company in the design, fabrication and 
installation of bespoke and innovative rail-mounted access systems, 
capable of unsupported clear spans of up to 45 metres.

www.nssspecialaccess.com • tony.doyle@nssspecialaccess.com • +44 1244 533966 • +44 7976 108155 

MARYLEBONE STATION, 
LONDON, UK
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F or a contractor the size 
of Acciona to announce 
its intention to become a 
carbon neutral company 
in 2016 is a bold call.

The Spain-based giant 
turned over €6.5bn (£5bn) in 2014 and 
builds infrastructure projects across 
Europe and the world – and indeed is 
bidding to build High Speed 2 in the UK.

But it has ambitions not just to  
be a sustainable company, but  
to be the most sustainable company 
in the world.

That is what chairman and chief 
executive José Manuel Entrecanales 
told the COP21 UN Climate Summit in 
Paris at the end of last year.

“Our ambition is to be the most 
sustainable company in the world – 
in our choice of investments, in the 
services we deliver, and in the day to 
day of our business operations.”

“Henceforth, the mitigation of 
climate change will become Acciona’s 
top strategic objective, and we will 
achieve this by investing in new 
renewable energy capacity and by 

building resilient infrastructure for 
21st century societies,” he said.

Carbon neutrality, or having a net 
zero carbon footprint, occurs when a 
business balances  the CO2 emissions 
associated with its activities with an 
equivalent amount sequestered or 
offset, or by buying enough carbon 
credits to make up the difference.

Acciona is already one of the largest 
electricity producers exclusively 
dedicated to renewable energy, with 
8,614MW of installed capacity in 15 
countries. 

Entrecanales said that the company 
plans to invest a further £1.6bn in 
new renewable energy installations 
over the next five years, mostly in 
developing countries, to increase 
installed capacity to 10,500MW. On 
current trends, this will allow Acciona 
to avoid the emission of more than 
20M.t CO2 equivalent per year – the 
equivalent of the annual output of 
more than 4M vehicles.

On top of that, through Acciona’s 
Microenergy Foundation, the 
company will continue to compensate 
for emissions it cannot eliminate or 
offset through contributions to the 
United Nations’ Sustainable Energy 
for All initiative.

The new pledge to achieve 

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

EMISSON
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carbon neutrality by 2016 follows 
the successful conclusion of 
Acciona’s first five-year sustainability 
masterplan, which reduced group CO2 
emissions by 46% in five years.

 “We are setting emissions 
reduction targets from now until 2020 
for every business unit, and each 
year the target is more severe than 
the previous year,” explains Acciona 
sustainability senior executive 
Juan Ramon Silva Ferrada. Ferrada 
explains that they are also linked to 
senior managers’ salaries.

And this commitment is also 
applied to the supply chain.

The company has become 
one of the first in the world to 
measure the CO2 emissions and 
water consumption of its global 
supply chain, totalling 28,000 
suppliers in 75 countries. Water use 
and CO2 emission analyses were 
audited by PWC, using the World 
Business Council for Sustainable 
Development’s accounting and 
reporting standard.

It is demanding and Acciona now 
carries out around 1,000 random 
audits of its suppliers’ reporting of 
emissions and water consumption.

“It is a matter of being stronger 
with our suppliers,” says Ferrada. 
“But on the other hand we make free 
training courses available to them to 
help them improve.

This has also enabled Acciona 
to identify the 500 suppliers using 
water the most intensively and those 
responsible for 70% of the supply 
chain’s CO2 emissions. 

It is preparing to work with these 
firms specifically to promote the 
reduction of CO2 emissions.

“Seven years 
ago it would 

have been unthinkable 
that you would go and 
present to investors 
and financial analysts 
on sustainability

Building contractor 
Willmott Dixon has 
been carbon neutral 
since 2012.

Like Acciona, 
Willmott Dixon has 
aspirations to reduce 
the energy use and 
carbon emissions of 
its operations. But it 
also realises it is not 
possible to eliminate all 
of these emissions in 
the foreseeable future.

So it invests in 
projects overseas 
which will save carbon 

emissions equivalent 
to those it emits. In 
2014 it worked with 
The Carbon Neutral 
Company to offset its 
2013 carbon emissions.

The projects 
it invested in are 
providing significant 
community and 
environmental 
benefits, as well as 
reducing the emission 
of harmful greenhouse 
gases from the 
atmosphere.

Typical projects 
included the Bandeira e 

Capelli project that has 
replaced unsustainably 
sourced wood with 
biomass waste for fuel 
at two small brick and 
roof-tile factories in 
north-east Brazil. 

Willmott Dixon 
self-certifies 
carbon neutrality in 
accordance with PAS 
2060, a specification 
standard detailing  
how to demonstrate 
carbon neutrality, 
produced and published 
by the British 
standards body BSI.

ALREADY THERE: WILMOT DIXON

In the infrastructure sector these 
firms are typically suppliers of heavy 
materials such as concrete and steel.

“In infrastructure we buy a lot of 
concrete and a lot of steel and so it is 
not an easy job to reduce emissions,” 
says Ferrada. “We know it is not easy; 
we are working in sectors where we 
know there are going to be losers; but 
we will work with them to make the 
transition.”

The passion for sustainability may 
well come from the desire to do good 
by the planet, but there is also a 
strong business incentive. Acciona is 
quoted on the Ibex 35 stock market 
and Ferrada explains that investors 
are very interested in the firm’s 
sustainability performance.

“What we are communicating to 
our investors here is critical. The 
interest in sustainability has changed 
radically in the last seven years. 
Seven years ago it would have been 
unthinkable that you would go and 
present to investors and financial 
analysts on sustainability. Now it is 
common,” he says. N

Carbon consumer: 
In the infrastructure 
sector, Acciona buys 
a lot of concrete and 
steel, making reducing 
emissions challenging
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Technical  Excellence

“One key decision 
was to keep 

construction tra�  c o�  
local roads, something 
that was really appreciated
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M ajor civil 
engineering 
surgery to 
eliminate one 
of the worst 
bottlenecks on 

the UK’s highway network is heading 
towards its long-awaited completion.

Junction 19 of the M1 is undergoing 
a £191M makeover that should see 
traffic flowing freely again by the end 
of 2016. 

When the A1-M1 link road opened 
in 1994, it was the final section of the 
new A14, which provided a direct 
route between East Anglian ports and 
the conurbations of the Midlands and 
the North. By 2015, 45,000 vehicles 
a day were using the link, 20% of 
them HGVs. All of them had to pass 
through the infamous Catthorpe 
Interchange.

Originally this was simply Junction 
19, where the M6 diverges from the 
M1, and where the M1 crossed above 
a local road that linked the nearby 
villages of Catthorpe and Swinford. 
Connecting the new A14 to the two 
existing motorways was a major 
challenge with the potential to cause 
massive disruption to traffic flows.

Presumably to minimise such 
disruption the decision was taken to 
construct a dumbbell roundabout 

B Y  D A V E  P A R K E R

EXPANDED 
ARTERIES
M1-M6 INTERCHANGE IS UNDERGOING COMPLEX 
REMODELLING TO ACCOMMODATE A14 LINK

system below the existing M1 
motorway, with all A14 traffic from 
the East squeezing through the 
original underpass. Coming the 
other way was traffic heading to the 
A14 from the M6. Deep, obtrusive 
haunches on the underpass restricted 
the width, so only three lanes could 
be accommodated, with traffic from 
the M6 restricted to a single lane. And 
the junction still had to be used by 
local traffic.

Congestion was inevitable, and 
by the turn of the century it was 
virtually intolerable, especially as 
the interchange became part of the 
Trans-European Transport Network 
in 2006. Accidents on the approaches 
to the interchange were increasing: in 
2008 there were six fatal collisions in 
six months. 

Nor could abnormal loads be 
routed through the underpass. 
Palliative measures were ruled 
out, radical surgery was the only 
realistic option.

In 2005, Skanska and its design 
partner Jacobs won the Early 
Contractor Involvement (ECI) 
contract to develop proposals for 
a much revised junction. Highways 
England project manager Ivan 
Marriott says the first proposal was 
a complex four level design that 

KEY STATS

£191M
Cost of 
project

45,000
Number 

of vehicles 
passing 
through

20%
HGV share of 

the traffic

Catthrope interchange: 
M1-A14 link over local link 
road, looking south with M1 
in background (see diagram 
on next page) 
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Technical Excellence    M1–M6 Interchange

maximised connectivity between all 
three major roads.

“But this included an 800m long 
viaduct, and would have been very 
expensive. It would also have a major 
environmental impact on the area,” 
he says.

By 2009, a simpler three-level 
design had been adopted. This lacked 
direct links from the A14 to the M1 
southbound and between the M6 and 
M1 north, but otherwise ticked all 
the boxes. High priority was given 
to building good relationships with 
local residents as they would have 
no direct links to the junction, says 
Skanska project director Duncan 
Thompson.

In exchange, there would be a 
dedicated connection to the trunk 
road network via the nearby A5. 
Local roads and cycleways would 
be improved and rights of way re-
established.

Thompson adds: “One key decision 
was to keep all construction traffic off 
local roads, something that was really 
appreciated.”

Naturally, top priority was to 
minimise disruption to the main 
traffic flows. Then in 2010, following 
the economic crisis, the project was 
suspended.

However, Skanska was given the 
green light to replace the original 
and ageing Catthorpe Viaduct which 
carries the southbound M6 over 
the M1 a short distance away to the 
south. “We were concerned about 
excessive movement at the hinge 
joints,” Marriott explains.

“We also took the opportunity 
to extract lots of concrete samples 
that were sent off to the Transport 
Research Laboratory for analysis.”

In late 2011 the project, 
officially dubbed the M1 Junction 
19 Improvement Scheme, was 
relaunched, with the tough target 
of starting on site before 2015. “We 
had to back engineer the statutory 
processes from the desired starting 
date,” says Marriott.

“This gave us just 18 weeks for the 
Public Enquiry – which was enough.”

Detail design began in March 2013. 
There were a number of challenges 
apart from traffic management. The 
site sits in a hollow adjacent to the 
infant River Avon, and initially it 
was thought the interchange would 

need its own pumping station to 
handle run-off drainage. Underlying 
the site is weathered Blue Lias, rich 
in ammonite fossils but with a high 
sulphate content.

All concrete in contact with the 
ground had to be sulphate resistant. 
This was achieved by adding 
pulverised fuel ash (PFA) to the mix. 
Weathering steel was chosen for all 
exposed structural steelwork.

Finding room to build the six new 
bridge structures was the biggest 
challenge. More than 20 traffic 
management phases over two and a 
half years were devised after much 
burning of the midnight oil. The final 
plan turned out to be so effective it 
has required virtually no modification 
to date.

“The key to the project’s success 
is the network of temporary roads,” 
Thompson says. “In all, there are 

Above: The new 
interchange 
improved 
connections 
between the M1, 
M6 and A14
Top right: bridge 
construction
Bottom right: M1-
A14 link flyover 
meets the M1 
looking south

“The key to 
the project’s 

success is the network 
of temporary roads

eight individual roads totalling more 
than 3km, all built to motorway 
standards, at a cost of £4M.”

He adds that the challenge of 
co-ordinating all the diversions 
and contraflows, along with the 
associated 4,000 traffic cones and 
600t of VarioGuard temporary 
barriers was akin to “a child’s brain 
teaser”.

In the longer term, as many as 
possible of the temporary roads 
will be converted into emergency 
access roads into the interchange. 
Any unwanted roads will be recycled, 
part of an overriding policy to keep 
all excavated material and demolition 
waste on site.

One area turned out to be a former 
borrow pit used to win material 
for the original construction of the 
A14. “Basically it was backfilled 
with uncompacted site arisings, 
which isn’t helpful,” says Skanska 
construction manager Mark Sutton. 
He says the crushed concrete from 
the various demolitions has been 
used as sub-base over much of the 
site, a positive boon.

A better solution to the drainage 
challenge has also been adopted. 
Sutton explains: “To avoid having to 
install a pumping station, with all the 

M1 - M6 INTERCHANGE

N
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costs that would entail, we went for 
gravity drainage.

“But because of the ground profiles 
this could have meant trenches up 
to 11m deep. So we brought in Active 
Tunnelling to install 200m of 750mm 
diameter drains using a combination 
of pipe jacking and a microtunnel 
boring machine.”

Run-off is mitigated by a series of 
attenuation ponds, one equivalent 
to the size of 12 Olympic swimming 
pools. The ponds are ‘future-proofed” 
against climate change, being capable 
of dealing with a 20% increase in 
current rainfall levels.

Each of the six main structures 
posed a different logistical challenge. 
Top down construction was selected 
for the bridge that carries the M1 
over the M6-A14 link, the rest were 
more conventional. Towards the 
end of 2015, the overall plan was 
really coming together, with main 
road traffic starting to switch to new, 
permanent alignments.

In December the link between 
the A14 westbound and the M1 
northbound opened, four months 
ahead of schedule. Work is well 
advanced on the two remaining 
bridge structures that will complete 
the scheme. N

At 11pm on a Saturday night in late March 
2015, under a strict media blackout, 140kg of 
explosives were detonated below the redundant 
M6 southbound to M1 southbound bridge. 
Almost 3,000t of concrete crashed down onto 
the M6-A14 link road below. Fifteen hours 
later, traffic was flowing along the link road 
again, and Skanska had a clear field to continue 
construction of the new dual carriageway M6-
A14 link.

“Leaving the old bridge until later would really 
have complicated our work on the new structure,” 
says Highways England project manager Ivan 
Marriott. “But normal methods of demolition 
were not really practical.

“The bridge deck was really high. Building up 
a working platform high enough for machines 
to reach the deck wasn’t a realistic option in the 
short 18 hour closure window we would have to 
work with.”

There were worries about the potential stability 
problems on such a high working platform as well. 
Dropping the viaduct down to ground level where 
it could be broken up safely and quickly seemed a 
very attractive alternative.

Originally built in 1971 to a Sir Owen Williams 
& Partners design, the bridge featured 28 
concrete columns and an insitu concrete deck.

The articulation of the deck was somewhat 
unusual, raising questions as to the safety 
of conventional progressive fragmentation 
demolition methods.

So explosive demolition was chosen. 
International demolition expert Dick Green was 
called in, and complex safety procedures devised 
by Highways England traffic officers and the 
police.

A total of 560 holes had to be drilled into the 
columns to hold the explosive.

Blast curtains were hung from the deck to help 
contain flying debris. A 1,000t layer of crushed 
concrete formed a protective mat on the M6-
A14 link road below.

This link and the adjoining M6-M1 link roads 
were closed for the actual demolition. On the 
A14 and the M1 “co-ordinated rolling road 
blocks” were in operation, with police cars slowing 
down traffic to create a gap that lasted for 10 
minutes on both roads in both directions on the 
approaches to the junction.

Watched only by the site staff and a handful of 
local residents the explosives did their job exactly 
as planned. 

When the dust had settled and the protective 
mat had been removed a slight depression in 
the link road surface was discovered, but no 
significant damage occurred.

D E M O L I T I O N

“Normal methods of demolition 
were not really practicable.” 

Demolition: All concrete will be recycled

R E A D  M O R E  T E C H N I C A L  F E A T U R E S  A T
N E W C I V I L E N G I N E E R . C O M
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“With consultants, if 
it’s not in the brief, 

then they are not going to 
deliver it. With clients, it’s 
about owning the network 
and wanting to save money

C onstruction 2025 draws ever 
closer, and with it, targets 
for the UK to lead the world 
in research and innovation. 
Highways need to be 
transformed by digital design 

and smartly constructed, but with increasing 
pressure on budgets, can these ambitious 
targets be met? These questions were 
discussed at a recent New Civil Engineer/
Tensar round table.

“The feedback we are getting is that this 
is a no brainer,” said Tensar technology 
manager for pavements Craig Andrews. 
“We’ve seen a very piecemeal adoption of 
the innovation and technologies, and we 
need to accelerate this to ensure we meet 
the government’s vision of 2025.”

Norfolk County Council lab manager, Bob 
Noakes agreed. “Innovation is the key. It’s 
what civil engineers do, and we should be 
looking at things differently and not what we 
have always done.”

Bringing innovation into practice
“It’s very hard to get innovation into 
practice” added the University of  Derby 
senior lecturer in asphalt engineering Tony 
Stock, speaking from experience. “It’s a long, 
long, long process.”

Tensar’s UK, Ireland and Sub-Sahara 
business director Peter Wills agreed. 
“We need to break out of the traditional 
civil engineering conservative attitude to 
innovation and break down the barriers,”  
he said.

When asked what enables good ideas 
to find their way through the myriad of 
approvals, Noakes said the expert client 
role was missing and that was making the 
innovation difficult. 

“The role was ubiquitous but seems to 
have disappeared. With consultants, if it’s 
not in the brief then they are not going to 
deliver it. With clients it’s about owning the 
network and wanting to save money. The 
expert client is the custodian of innovation.”

Stock thought that privately funded 
projects were more positive about 
innovation, especially those outside the UK.

“In the right environment you can [work 
innovatively], but it is extremely hard in the 
UK,” he said. “There are so many barriers.”

Skanska pavement consultant Lucia 
de Ferrariis agreed. “It’s about finding 

the expertise and having an intimate 
understanding of the work.”

Mouchel Consulting director of public 
services Matthew Lugg, who is also 
a Highways Maintenance Efficiency 
Programme (HMEP) advocate, thought that 
as a country we weren’t particularly good at 
sharing good practice. “There are plenty of 
fantastic nuggets of good practice, but these 
aren’t shared well enough. 

“The HMEP is looking drive 30% savings 
in local highway authority maintenance, 
and this is achievable. But it will demand a 
change in mindset and how we do things. 
This won’t happen without innovators and 
innovations.”

Stimulating innovation
“Innovation is really difficult to drive 
through, and we don’t always do ourselves 
justice” continued Lugg. “Some of the 
materials we’ve used in the past have not 
been good, and not added much credibility 
to the industry. We need to give people 
confidence that if we are going to do 
something different it is worth taking the 
risk  and it will work. We need to be sharing 
evidence-based case studies. Highways 
authorities should not be working in 
isolation.”

There were opportunities in the private 
sector to take [innovation] risk on behalf of the 

public sector added Aecom associate director 
of infrastructure Alastair Mckenzie. “There 
is a different risk evaluation between having 
the client take that risk, and where the client 
transfers that risk to another body.”

Vinci highways sector director Peter 
Whitman argued that it is difficult for all 150 
local authorities to be experts. “It’s not really 
efficient. Some are very innovative and have 
an excellent understanding of where the risk 
should lie. Seventy five are below average 
and 75 are above average. If you could just 
bring the bottom 75 in the top half, there 
would be a real improvement.”

Improving local authority performance
“All 150 local authority clients are doing 
the same job.  Ninety per cent of what they 
do is exactly the same” added Aecom local 
authorities director Adrian Coy. “They 
are all maintaining roads. Each feels they 
are unique, facing different problems and 
requiring different specifications.”

“It’s difficult for any local authority to 
admit they might be in the bottom 75. 
And very difficult to admit that resources 
have got so weak that they may no longer 
be satisfying the public. Examples such 
as the MHA and HMEP demonstrate that 
one way round this is to work together; 
but fundamentally, is the [local authority] 
structure still fit for purpose?”

Hampered by red tape
Norfolk County Council’s Noakes thought 
the fundamental problem with bringing 
innovation into the public sector market, 
was the restrictions in place within local 
authorities. “There is no system or process 
for delivering innovation. If you want 
innovation, you say to the people offering it 
‘yes give it to us’ and the whole process is 
about managing the risk. You open the door, 
let the industry trial it, and then in the long 
run each one of these new things becomes 
the standard.” 

“The innovators need nurturing and the 
data needs collecting,” added Noakes. 

“We need to give 
people confidence 

that if we are going to do 
something different it is 
worth taking the risk  and 
it will work. 

R E A D  M O R E  D E B A T E S  A T 
N E W C I V I L E N G I N E E R . C O M
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The University of Derby’s Stock wanted to 
know where the research investment was. 
“The civil engineering industry has one of 
the worst records for investing in research 
and development. But the money is there. 
The investment required is a very small 
amount in comparison with the value of 
contracts.” 

Over duplication
“We duplicate too much” added Lugg. “We 
need to capture research at a national level, 
and stop reinventing the wheel.”

“If an innovative company wants to make an 
impact on the UK highways market, is it from 
top down or the bottom up?” asked Wills. 

HMEP advocate Lugg thought that 
geographical clusters were working very 
well. “The way into the local authority 
market is not through 150 different entities,” 
he argued. “There is really good geographic 
clustering and that can be seen in the 
framework contracts. Local authorities 
are going to market with better entities to 
get a better deal, and I think that is where 
innovators need to influence.”

“The devolution agenda is going to be 
a massive thing, and I think [innovators] 
should look at the shape of where local 
government is going.”

Noakes disagreed. “The problem with 
innovation delivery will not be solved with 
devolution. There will just be fewer people 
to talk to,” he said. 

Individual perceptions
Aecom associate director Dermott Doyle 
argued that it will still be down to the 
individuals and how perceptive they are to 
innovation. “It’s the individuals who can be 
a real problem. If we can’t get [innovation] 
past them, and we have all the evidence, 
often six months later we are still no further 
forward.”

“The bigger problem is accessing a 
library of good practice,” added Doyle. 

“The information 
is all gathered and 

kept in a big repository, 
but why aren’t people  
using it? Information 
is being lost and every 
time you do a job, we are 
starting from scratch

“ It’s bonkers. The 
Department for 

Transport has tasked 
Highways England with 
innovating to deliver 
savings, but with no 
process to the deliver it

In association with

Technical Excellence    Roads

“Highways England holds that resource. The 
information is all gathered and kept in a big 
repository, but why aren’t people using it? 

“The information is being lost and every 
time you do a job, we are starting from 
scratch again. It’s crazy, we keep going round 
in circles.”

Collaboration and contract models
Vinci’s Whitman thought that if innovation 
was savings in cost and time, then 
collaboration was the solution. “The bulk of 
money is spent in the delivery of any project. 
The way to manage the cost and time is with 
collaboration and that begins with the right 
contractual models embedded in developing 
that solution.”

Stock believed that a “team” was needed 
to bring innovation into the industry. “A 
team which can tear up specifications and 
codes and which is all engineers,” he said.  
“It’s essential that everyone is there from the 
supply chain, who can be open-minded, and 
put aside so-called established practice and 
just get on with the engineering.”

Noakes asked who was winning when it 
comes to innovation. “Who are we making 

Whitman: Collaboration is the solution

the savings for, today, tomorrow, a few years 
down the line? There are different winners as 
time passes by.”

Tensar vice president and general manager 
Stephen Ewer was still concerned that 
innovation was knocking on a closed door. 
“Collaboration is the key obviously, but who 
do innovators collaborate with?” he asked. 

“We meet people across the world, 
where innovation is the standard. We put 
our money in, and see a return on our 
investment over a few years. It’s not as 
clear in the UK, so there isn’t the financial 
incentive to invest and this ultimately holds 
back innovation.”

Ultimately the structure of Highways 
England needs looking at, agreed Noakes.  
“It’s bonkers. The Department for Transport 
has tasked Highways England with 
innovating to deliver savings, but with no 
process to the deliver it.” 

Craig Andrews: technology  
manager for pavements,  Tensar;  
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“We’ve got a lot 
more visibility than 

we have ever had before, 
and because of regulatory 
legal spend we’ve got far 
more confi dence than 
we’ve ever had before

T he Government’s £15bn roads 
programme sets out the first 
ever five-year programme to 
modernise, maintain and operate 
England’s 6,900km of strategic 
roads. Delivering this ambitious 

programme requires the highways sector to 
put at its core improved customer service, 
better planning and stronger relationships 
across the supply chain.

At a recent New Civil Engineer/Tarmac 
round table, key figures from the industry, 
came together to discuss the best way 
to achieve this more enlightened and 
collaborative approach. Here are the key 
points from the discussion.

Greater visibility is a blessing and curse
Costain programme director Tony Scutt 
celebrated the progress made by the road 
industry, but warned that it would now face 
a new range of problems. 

“We’ve got a lot more visibility than 
we have ever had before, and because of 
regulatory legal spend we’ve got far more 
confidence than we’ve ever had before. 
What we have to realise is that because 
we have the longer visibility, the schemes 
that are further ahead in the future are less 
developed,” he said. 

“We as an industry have to acknowledge 
that. There will be changes as these schemes 
mature and the supply chain needs to accept 
that. We have to be patient and understand 
that schemes will change and not complain 
about it, otherwise Highways England will shut 
up shop and it won’t give us that information.”  

Meanwhile Connect Plus chief executive 
officer Tim Jones said Highways England 
would also have to manage upwards. “I think 
the biggest issue is how Highways England 
prepare themselves to have a dialogue with 
government not just about spending the 
£15bn, but knowing exactly where it’s going 
and the benefits it will deliver,” he said. 

A NEW 
FUTURE FOR 
HIGHWAYS
DELIVERING THE ROADS PROGRAMME
W I T H  B E N  C R O N I N

Technical Excellence    Roads

DEBATE
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Finding the mid-level skill sets is tricky
Skanska executive vice president Greg Craig 
said he was confident that the industry 
would be able to respond to the challenge 
laid down by Highways England but he 
worried about a shortage of mid-level 
recruits. 

“Although there’s a lot of effort going on 
at the moment in the front end in terms of 
apprentices and graduates, which is great, 
and we’re a big supporter of that, the big 
challenge is right in the middle – it’s the 
sheer volume of experienced people. That’s 
the really challenging bit because you can’t 
just manufacture them in one year, two years 
or even three years.”    

Highways England pavements team 
leader Ramesh Sinhal was concerned about  
the supply chain's readiness. “Are people 
geared up to provide the required services? 
There are always fluctuations in these 
programmes, but knowing the five-year 
period, are we ready to deliver as a team?” 
he asked.

What works for local roads is trickier on the 
strategic highways network
Colas executive director David Craik thought 
it was easier to make the case for highways 
PFI contracts in urban areas because the 
road improvements would directly benefit 
local users and advocates could use local 
meetings and local media to make their case. 

“[However] on the strategic road network, 
and on the principal local authority road 
network, the problem is that the people 
you are delivering to are driving along, and 
getting the message to them is difficult,” he 
said. “The local community gets little benefit 
and the people you want to get the message 
to are travelling past at 50 miles per hour.” 

Matrix signs ought to be less apologetic
Tarmac senior vice president Martin Riley 
said the industry needed to do more to 
communicate the positive benefits of road 
infrastructure improvements and that new 
matrix signs could help to communicate  
with the transient customers using the 
strategic road network and he argued that 
they should be used more positively. 

“It should be so much easier with the 
matrix signs that are now available to 
actually create a positive message,” he  
said. “Rather than only focusing on 
something that might be perceived as 
negative – such as ‘repairing worn out road 
surface’, why not say ‘installing smoother, 
quieter road – improving the journey for  
you and your family’?”

Short term disruption, long-term gain
Mathew Lugg, Highways Maintenance 
Efficiency Programme advocate, for the 
Department for Transport said he thought 
that, from a local authority perspective, 
client demands should sometimes come 
second to those of the supply chain.  

“All too often priorities are based on  
the client’s consideration rather than  
sitting down with the supply chain and 
asking how they can be helped to maximise 
their resources to deliver an outcome.”  

Tarmac managing director, contracting, 
Paul Fleetham said that, speaking as a 
supplier, extended access to a road would  
be appreciated. “We currently do all our 
work on the motorway between eleven 
at night and three in the morning, so our 
capacity is shoe horned into delivering  
a short shift,” he said. “If we could double 
the duration of our working window,  
then our trucks could make two visits  
to site, effectively halving our unit  
transport charges.

Research into disruptions could help
Transport Focus road user policy advisor 
Phil Carey suggested that the research  
body could conduct a study to determine 
whether road users preferred short sharp 
shocks, or punctuated closures over 
extended periods. 

“Transport Focus is planning research  
into the user experience of delay and 
disruption on the Strategic Road Network, 
including from planned roadworks,” he said. 
“There could be real value in using that 
to explore attitudes to a few days of total 
closure of a road, as opposed to a longer 
period of overnight-only work.”

Early engagement can appease the public
“We’ve talked a lot about public perception 
and I think we all realise what the public 

wants,” said Tarmac head of business 
development Geoff Fawkes. “Twenty years 
ago, if you said you were going to extend 
a quarry, then [the public] had no idea of 
what you were going to do. Now, with early 
engagement you can explain what you are 
going to do, what the public will see and 
when they see the reality, they realise the 
impact is nowhere near what they feared.”

Clients need support
Tarmac commercial director, contracting 
Andrew Rowley said that the supply chain 
should be aware that clients often lacked 
technical expertise and need support to help 
them make transport planning decisions.  
He described how, on a successful PFI 
scheme in Blackpool, Tarmac worked with 
the local authority to provide advice on 
interventions. “We helped them in terms of 
deterioration modelling and planning their 
interventions and the different treatments 
they might apply, which then allowed  
them to plan the whole life of that asset  
in a more joined up way. That’s what drove 
the improvements.”

So far so good, says regulator
When asked to rate the performance of 
Highways England so far, Office of Rail  
and Road (ORR) highways director Peter 
Antolik said he was largely happy with the 
body that replaced the Highways Agency. 
“This year, [2015] the capital programme 
seems to be very much on track. We can  
see some potential warning signs coming 
down the road but then it’s a five-year 
programme and you’d expect that,” he said. 

“If we could double 
the duration of our 

working window, then  
our trucks could make two 
visits to site, effectively 
halving our unit transport 
charges

R E A D  M O R E  D E B A T E S  A T 
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

Ramesh Sintal: Supply chain readiness concern
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SHARING 
NETWORK

B Y  A L E X A N D R A  W Y N N E

BASETONE FOUNDER ALEX SILJANOVSKI ON 
FREEING ENGINEERS FROM ADMIN TO CREATE 

T alking to software firm 
boss Alex Siljanovski it 
becomes immediately 
clear why the adage 
“frustration is the root 
of innovation” resonates 

with him so much.
It is at the heart of why he moved 

out of traditional engineering from 
his career with consultant Halcrow 
and made the leap into the apparently 
peripheral world of technology.

His firm, Basestone, germinated 
out of that frustration — a frustration 
that the craft of civil engineering so 
often becomes mired in paperwork 
and process. Paperwork that he 
believes should no longer hamper 
real engineering work.

Simply, he says the burden of 
process in the industry means: “You 
have more and more senior engineers 
doing less and less engineering.”

But Siljanovski is at pains not to do 
engineers down. It is in part thanks 
to the great engineers he has worked 
with that he left to set up his firm.

His career could have worked 
out differently. Eager to get a job 
on completing his first degree 
in electrical engineering, he was 
interviewed simultaneously at 

Rolls Royce and Halcrow. With his 
keenness for aviation and fast cars, 
the former was a pull. But Halcrow 
came in swiftly with an attractive 
offer and he was sold. “It turned out 
to be a blessing,” he says, delighted 
that he experienced working with 
“world class engineers at the firm”.

A few years in, however, and those 
frustrations began to take hold.

His career began to become more 
managerial. “I was going up the ranks,” 
he says. “And I sensed that frustration. 
You become involved in these really 
impressive projects and you’d be going 
to site and, even though you’re the 
principal engineer for that particular 
site, you’d end up doing so much 
admin and management when in fact 
you were thinking ‘I just want to build 
this thing’.”

A pattern started to emerge.
“I remember I used to do this all 

the time,” he exclaims. “I’d find the 
drawings, and I’d print them out and 
go to site. I’d be doing a particular 
kind of inspection — it could be 
progress, it could have been defects, 
surveying. I’d got my drawing, then 
I’d be making notes on my drawing 
and taking photographs of things I’d 
seen that were going wrong. Then 

2004 
Starts professional career at 
Halcrow as electrical engineer. 
Moves to post of communications 
engineer before a brief stint in 
Australia as a telecommunications 
engineer for Parsons Brinckerhoff. 

2011
Takes senior position as 
communications systems manager 
with Halcrow in Malaysia.
Awarded the Sir Robert Malpas 
Bursary from the Royal Academy 
of Engineering, leading him to 
complete a MSc in Technology 
Entrepreneurship at University 
College London, where he is 
currently a guest lecturer. 

2012
Siljanovski sets up Basestone.

Siljanovski is an ICE member and a  
Fellow at the RSA and a Queen 
Elizabeth Prize Ambassador for 
Engineering

PATH TO BASETONEBASESTONE 
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60%
Cost savings 
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Sensing his frustration, Halcrow 
offered him the chance to work in 
Malaysia. That helped, but Siljanovski 
was helped more when his employer 
allowed him to take a sabbatical.

He simultaneously applied for — 
and was successfully awarded — the 
Sir Robert Malpas Bursary from the 
Royal Academy of Engineering and an 
MSc in Technology Entrepreneurship 
at University College London — the 
former funding him to take up the 
latter.

That year — 2011 to 2012 — was 
pivotal. The frustration he felt within 
engineering had begun to turn into 
disillusionment and this was a chance 
to make a break away from all that. 

The course exposed him to the 
perhaps more dazzling world of 
tech. “I wanted to explore, and I was 
learning about all these cool apps,” 
he says. 

His experience in engineering 
began to feel like a weakness 
in the face of this exciting new 
subject. When it came to writing his 
dissertation he rebelled against doing 
anything on engineering.

But then something changed: “I 
had this realisation towards the 
end of the programme that actually 

my biggest strength was what I was 
considering was a weakness — that 
I was an engineer and I knew about 
construction,” he says.

The subject of his dissertation 
signalled the birth of Basestone. 

Described broadly as a 
collaboration tool, it is a web-based 
and tablet app for architects and 
engineers that connects the site to 
the office — essentially making a 
lot of that analogue work, digital. 
Rather than aiming to replace current 
document management systems it 
simply connects, or points, to where 
firms’ hold their documents and 
enables notes, amends and alerts to 
be made digitally, instantly. 

It is a subscription model, so the 
firm can evolve the product and 
ensure customers get the most up 
to date, improved version. And it is 
designed mobile-first in recognition 
of how important it is to enable 
engineers to remain in the field rather 
than needing to return to the office to 
complete work.

“We desperately try not to change 
the workflow that engineers go 
through, we just make the steps 
easier,” he says.

“For instance, if you take a senior 
field engineer,” he explains. 

“We’ve linked to the back end 
system so you see a digital drawing 
on our system. So you are absolutely 
certain the drawings you are working 
from are the most up to date. You 
get an alert that says you are now no 
longer looking at the latest version. 
And it takes you to the right one.”

“We reduce cost because we really 
shorten the process of back and 
forth review that happens between 
the field and the office, and we cut 
out loads of redundant steps. No one 
needs to repeat their work.

“The really nice thing is engineers 
are paid to be engineers. They 
are very expensive admin. So let 
technology — let our technology 
— take the admin away and let 
engineers be what they want to be.”

“I’d be realising, 
the guys on site 

are making mistakes 
because of not having 
access to the right 
information in the 
right sort of time

“We reduce cost 
because we really 

shorten the process of 
back and forth review 

Basestone has 
eight permanent 
employees and 
four on flexible 
arrangements –
with two abroad

Alex Siljanovski, 
Basestone chief 
executive

I’d remember somehow that it was 
connected to reports that were 
written by either us or someone else. 
I’d get all this information.

“Then my next task was go back 
to the office and repeat all of that 
again because it had to be neat. So I’d 
reprint all my drawings, meticulously 
marking them up, typing up the 
comments. Perhaps for the third 
time now — it could be in Excel or it 
might be in Word or in an email. And 
then that would be put in to some 
document management system. 

“When in fact at that point I’d be 
realising, the guys on site are making 
mistakes because of not having 
access to the right information in the 
right sort of time. And why am I doing 
the same thing? I’ve already done this 
and why am I having to do it again?

“I suddenly realised, all our 
documentation, our drawings and 
everything was in digital space and 
then we’d take it out of digital into 
analogue space then we’d do stuff to 
it and spend time putting it back into 
digital space.”

“That analogue step was Basestone. 
I thought ‘is there a way to do this 
that’s better’?”

Not that it was quite that simple. 
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The aim is to keep it simple and 
if there is any doubt, the Basestone 
team carries out its training on site 
with engineers so it can ensure any 
sceptics are persuaded of its ease of 
use and so it benefits from immediate 
feedback — enabling it to modify the 
product according to user needs.

Siljanovski is passionate about 
changing the industry, and while it 
may be in small increments right 
now, he wants to see more change, 
particularly in adopting technology to 
improve efficiency.

“Construction is one of the few 
remaining industries that hasn’t yet 
been truly disrupted by this latest 
wave of technology.”

Yet it has the potential to be one of 
the most adaptable. 

“Engineering is about solving 
a problem,” he says. “The best 
engineering in the world is always 
creative. It’s easy to forget that 
sometimes.

“Having a bit of disruption, a gentle 
rebellion, it can stir up potential 
solutions. Some things may fail, but 
occasionally you will get one thing 
that’s really good and that can make a 
real difference.”

He accepts that pitiful profit 
margins and contractual constraints 
mean it can be hard to justify taking 
time to develop ideas but urges 
engineers not to let that stop them.

“You want to incrementally 
increase profit but then be brave 
enough to invest that back into 
innovation.”

Contracts that encourage 
collaboration rather than pit 
small-margin firms into adversarial 
battles could also be key, he says, 
ones that “incentivise, rather than 
punish” in the high risk industry 
that is construction would be game 
changing. N

M O R E  O N  A I R S H I P S 
N E W C I V I L E N G I N E E R . C O M / F U T U R E - T E C H

“Construction 
is one of the 

few industries that 
hasn’t yet been truly 
disrupted by this latest 
wave of technology

The widespread 
flooding in the 
north of England 
this winter was 
some of the worst 
the country has 
seen. With climate 
change fuelling 
increasingly 
extreme and 
unpredictable 

weather events, managing flood risk requires 
a rethink. Greater integration between 
stakeholders will be critical if authorities, 
industries, communities and private 
landowners are to better manage flood risk to 
people across entire catchments, and protect 
infrastructure from costly disruptions each 
time an extreme weather event occurs.

But a holistic approach to flood risk 
management is not without challenges. There is 
no “one size fits all” solution, so managing flood 
risk across multiple boroughs or catchments can 
be complex. A mix of measures will be needed 
but they must be part of a bigger picture, with 
flood defence infrastructure incorporated within 
wider catchment management.

Importantly, integration provides 
opportunities for greater innovation and cost 
efficiencies. With asset maintenance, much 
can be learned from other sectors, including 
the wider water industry. Water companies 
have specialist expertise in monitoring and 
maintaining their assets over large areas. 
Gathering and analysing data across networks 
of buried pipes helps determine the optimum 
time to invest in asset renewals. This reduces 
costs, improves efficiency and optimises the 
life of assets. Crucially, this approach begins 
to proactively address incidents, such as 
sewer flooding, before they’ve occurred.

Technologies used in road and rail to 
identify damage to assets can also be 
transferred to flood risk assets. Flood defences 
are checked relatively infrequently, often using 
simple techniques such as photographing 
flood walls to check for cracks. The road 
and rail sectors use lasers to create detailed 
pictures of assets. These technologies, 
attached to drones or waterborne craft, are 
able to capture information quickly and over 
large areas. This data can be integrated with 
flood modelling software to predict the impact 
of flooding on assets and help local authorities 
invest maintenance in the right areas. 

 Given the rising cost of repairs to flood 
defences and transport infrastructure 
damaged by recent storms, increasing asset 
resilience should be a priority. But there must 
also be a focus on increasing the number of 
defences, using a combination of hard and 
soft engineered methods, and new ways of 
managing extreme rainfall. A multi-pronged 
approach is the only solution. This will require 
stakeholders to learn to work together and 
understand their own responsibilities.

Perhaps the biggest challenge to flood 
risk management is delivery at a time of 
departmental revenue cuts. The Department 
for Environment, Food and Rural Affairs must 
make significant cuts this Parliament, which 
will necessitate greater collaboration with 
the private sector. While the National Flood 
Resilience Review announced in December 
to assess how the country can be better 
protected from future flooding is welcome, 
improving flood prevention and protection 
will surely require further budget increases.
Jon Robinson is Aecom water director

W A T E R  V I E W

TACKLING  
FLOOD RISK

Jon 
Robinson
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An American academic has 
developed a concrete mixture 
designed to carry enough 
electrical current to melt ice. 
University of Nebraska-Lincoln 
professor of civil engineering 
Chris Tuan has patented the 
mix, which he says is safe 
to touch. Tuan added steel 
shavings and carbon particles 
to make up 20% of an otherwise 
standard concrete mix.
Now the research team is 
demonstrating the concrete’s de-
icing performance to the Federal 
Aviation Administration for use 
in runways and taxiways.

Engineers have called for 
a removal of barriers to 
development of energy storage 
in the UK. The ICE said this 
could be done by exempting 
schemes from balancing 
charges, reclassifying licences 
and modifying  feed in tariffs. 
University of Oxford deputy 
director of energy research 
Philipp Grünewald – and 
co-author of ICE’s recent 
Electricity Storage: Realising 
the Potential report – said 
electricity storage should be 
part of a “systems” approach to 
Britain’s energy infrastructure.

Driverless, electric vehicles 
slash air pollution, reduce the 
need for new roads and almost 
eliminate traffic accidents, a 
senior minister has proclaimed. 
Cabinet Office minister Oliver 
Letwin told MPs on the 
Environment Food and 
Rural Affairs select 
committee that huge 
changes were on 
their way for Britain’s 
roads. “You will get into 
a machine that looks 
something like a car, 
you punch some data 
into and it takes you 

M A T E R I A L S
C O N D U C T I V E 
C O N C R E T E  T O 
C O M B AT  I C E

E N E R G Y
C A L L  T O  U N L O C K 
E N E R G Y  S T O R A G E 
P O T E N T I A L  I N  U K

T R A N S P O R T
D R I V E R L E S S  E L E C T R I C  V E H I C L E 
R E V O L U T I O N  C O U L D  C U T  O U T 
N E E D  F O R  N E W  R O A D S

M A T E R I A L S
M A J O R  T R I A L  F O R 
‘L O W  C A R B O N 
C O N C R E T E ’

A water utility company has 
used a Portland cement-
free form of concrete in a 
construction project in a bid 
to slash carbon emissions. 
Anglian Water used Cemfree in 
the base for a kiosk to house 
technical monitoring equipment 
at a water treatment works in 
Norfolk. The material, which is 
produced by Cambridgeshire-
based David Ball Group, uses 
ground blast furnace slag and  
is designed to reduce embodied 
carbon in structures. Anglian 
Water has pledged to deliver 
a 70% reduction in embodied 
carbon emissions by 2030. 
Fionn Boyle, innovation 
technologist at the water firm, 
said: “We’re starting small, 
but this new material has big 
potential.”

silently from where you are to 
where you want to go,” he told 
the committee.
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Uretek
Crossrail overground works

In Ilford, Essex, principal contractor 
Volker Fitzpatrick is carrying out 
a £50M upgrade of existing rail 
facilities to create 10 new sidings 
for Crossrail trains. 

Volker is now working on the final 
stages of the refurbishment at the 
Ilford Train Yard ahead of the planned 
2016 completion date. Its work has 
involved detailed design, enabling works, 
construction, as well as installation, 
testing and commissioning of the new 
facilities. 

Volker’s consultant RPS proposed 
working with Uretek to use a geopolymer 
injected system to overcome the 
challenges in dealing with foundation 
issues relating to the steel framed 
workshop building.

Work took 10 days to complete with 
four teams from Uretek working on the 
site simultaneously.

The treatment involved four 52mm 
diameter, 5m deep injection points per 
3m by 3m pad foundation – two were 
drilled vertically and two were inclined 

through the foundation itself. The inclined 
injection points were designed to treat 
areas on the boundary of the site without 
the need to access parts of the workshop 
that were under different ownership.

The injection was carried out 
continuously as the injection tube was 
extracted at a rate that was based on 
calculations determined by the flow rate 
of the pumps and the results of on-site 
plate load tests. Uretek engineering 
manager Dan Hadfield is keen to 
underline that the geopolymer material 
used by Uretek is very different from 
cementitious grouts. “The geopolymer 
is injected at low pressure and the 
ground improvement comes as a result 
of the chemical reaction that causes the 
geopolymer to expand horizontally and 
vertically and from the strength of the 
hardened polymer material itself,” he says.

“During the injection process the 
material expands five to 10 times its 
liquid volume filling any voids  until 
thrust is applied to the underside of the 
foundation,” he says. 

“Despite the expansion in volume, 

the movement of the ground can be 
controlled to within 0.5mm.”

Injection work at Ilford was monitored 
in real time using a series of sensors and 
laser levels. In total, 19 pad foundations 
had to be treated and each 5m injection 
was completed in just 10 minutes.

For the strip footings, the whole 168m 
length of the building under Crossrail 
ownership was treated by injecting at 
1.5m centres along the wall.

“One of the main benefits of the 
system meant that no excavation was 
needed and work could be carried out 
where there was minimal access,” says 
Uretek project engineer Liam Bromley. 

“In the past we have been involved 
late in the process but working with 
clients through the proposal stage of 
the project enabled us to identify areas 
where additional time and cost could be 
minimised and offer a more engineered 
solution.”

With the ground improvement now 
complete, work on site has progressed 
well and Volker expects to hand the site 
back to Crossrail on schedule.

Client
Crossrail
Prinicipal 
contractor
Volker Fitzpatrick
Consultant
RPS
Ground 
engineering 
contractor
Uretek
Ground 
investigation
ESG
Completion
2016
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research shows that construction 
costs in Hong Kong were the third 
highest in the world behind London 
and New York, running between 40% 
and 60% higher than those in cities in 
Continental Europe.

But last year the workload boom in 
Hong Kong tailed off.

“As far as we’re concerned, 2015 
was slower than expected,” says Mott 
MacDonald development director 
Mike Barker. “Political unrest caused 
a constriction in work emanating from 
the government.”

Consultants believe the pro-
democracy demonstrations, which 
made headlines in early 2015, 
triggered political disputes within 
the Hong Kong Legislative Council. 
Infrastructure spending decisions got 
caught up in the disputes between 
elected representatives, with the 
result that officials failed to sign off a 
series of key infrastructure spending 
decisions. The result was that less 
consultancy work was commissioned, 
although output remained high. 
According to research body Timetric 
Construction Intelligence Centre, 
output increased from US$14.3bn 
(£9.9bn) to £13.8bn last year.

The Hong Kong government also 
seems to be trying to clear the 
market of the major projects which 
have caused the local construction 
economy to overheat. 

One, the West Island line metro 

extension to the Island Line has now 
opened, and projects like the South 
Island Line and the Kwung Tong 
extension and Wan Chai expressway, 
which threads a motorway in tunnel 
along the congested waterfront of 
Hong Kong island, are also nearing 
completion.

Civil engineering work for the high 
speed link to China is also nearing 
completion, and the line, originally 
expected to open last year, is now 
expected to open in 2018.

Slowing workload has increased 
competition, with consultants feeling 
the effects first. Fee bids have started 
to drop with some firms reporting 
undercutting by as much as 80% as 
their competitors have sought to hold 
together teams built around major 

“The Hong Kong 
government 

seems to be trying to 
clear the market of the 
major projects which 
have caused the local 
construction economy 
to overheat

M arket overheating, 
project delays 
and cost overruns 
are giving way 
to a period of 
steady, rather than 

spectacular, construction growth 
across key markets in the Asia Pacific 
region over the next few years.

Hong Kong, Singapore and Australia 
are expected to maintain, and in 
some cases increase, the pace of 
infrastructure output as markets 
adjust to a new era of public spending

Hong Kong has been a major 
focus for construction in the region 
in recent years, with an ambitious 
series of major transport projects 
sucking in labour, resources and 
engineers from across the globe. 
These include the HK$180bn (£14bn) 
rail investment programme and the 
Hong Kong to Macau road crossing, 
which incorporates long sections of 
viaduct and the Tuen Mun-Chek Lap 
Kok undersea tunnel (see p58).

The resulting pressure on labour, 
materials and engineering resources 
has caused cost increases and delays, 
notably on the Guangzhou-Shenzhen-
Hong Kong express high speed line 
between Kowloon and the border 
with China, and on the Hong Kong 
Macau road crossing.

A report published by consultant 
Arcadis highlighted Hong Kong’s 
overheating problems in January. Its 
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projects together in the hope that 
they will win new work.

But the lull is not expected to last.
Consultants like Atkins sense 

a change in spending emphasis. 
Aviation is taking over from rail as a 
key infrastructure spending focus. 
The Hong Kong Airport Authority is 
gearing up for a major programme of 
work centring on the construction of 
a third runway at the international 
airport on Chek Lap Kok island. 
Atkins is working with the Authority 
to design the third runway, which is 
to be built on 650ha of reclaimed land

The project also includes a huge 
terminal building, the size of the 
airport’s massive existing 550,000m2 
terminal. Design work for this is to be 
put out to tender later this year.

The new terminal will also be 
connected to the existing terminal 
area via a 2.5km long people mover 
to be built in tunnel. A tunnel of 
similar length with also be needed 
for the baggage handling system, as 
passengers will be expected to check 
in or pick up their luggage in the 
existing terminal area before heading 
out to the new terminal.

Barker is also looking forward to 
new projects from Hong Kong metro 
operator MTR, which is expected to 
let design contracts in the next 12 to 
18 months. Although large, they are 
smaller in scale than the high speed 
rail line, now expected to finish in 
2018, or the massive £5bn, 17km 
Shatin to Central line, phase two of 
which is expected to be complete in 
early 2020s

In the property market, the 
redevelopment of the site of the 
former international airport at Kai Tak 

“Major cities 
are becoming 

increasingly  
urbanised with 
population growth 
bringing with it the 
need for investment  
in  infrastructure
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is also expected to get going
But as these major projects near 

completion, Atkins also expects 
the focus to shift away to existing 
infrastructure. “The next phase is 
asset upgrading,” says Atkins Asia 
Pacific chief executive office Chris 
Birdsong. This is likely to include 
electrification and signalling work on 
the MTR subway system, now almost 
30 years old.

There is also expected to be 
a renewed emphasis on housing 
expenditure, which, in space 
constrained Hong Kong and 
Kowloon translates into tower 
block construction. Hong Kong has 
committed to building 250,000 homes 
in the next 10 years.

“That equates to around 40 
towers a year, a massive expansion 
programme, says Barker.

Housing and infrastructure 
spending are also going to be major 
drivers in the wider region, notably 
Singapore, which is also recovering 
from a construction downturn.

In Singapore, the property market 
slowed considerably last year, 
contributing to a major drop in 
construction output. 

Consultant Arcadis forecasts that 
construction output in Singapore 
will have fallen from £19.5bn in 2014 
to between £14.6bn and £17.4bn last 
year.

But next year spending fuelled by 
major infrastructure projects like 

the Changi Airport third runway is 
expected to grow again. Singapore’s 
Building and Construction Authority 
expects construction contracts worth 
between S$27bn (£13.1bn) to £16.6bn 
to be awarded in 2016. Sixty five per 
cent of this will come from the public 
sector.

Like Hong Kong, Singapore also 
expects to spend more on housing, 
public buildings and water and 
sewerage projects. Steady growth 
is predicted to continue until 2020, 
boosted by metro projects, the 
20.5km North-South Expressway 
which incorporated an 8.8km viaduct 
and 9.6km of tunnel and the Deep 
Tunnel Sewerage System phase 2 
which includes 30km of tunnel and 
70km of link sewers.

There are also longer term plans to 
build a high speed railway between 
Kuala Lumpur in neighbouring 
Malaysia and Singapore, although the 
two countries are still some way off 
agreeing details.

Comparable in size to the 
Singapore market is that of Thailand, 
which has slowed down during the 
recent global financial crisis, but 
which is starting to pick up again. 

Forecasting organisation Timetric 
Construction Intelligence Center 
predicts that increased spending on 
infrastructure and housing will boost 
the value of construction output to 
£12.11bn to £13.8bn between 2014 
and 2019. N

KEY STATS
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Hong Kong’s rapid evolution 
into a densely populated, 
high growth city and trade 
hub has been accompanied 
by increasing pollution, 
creating need for a low carbon 
strategy.

Key challenges facing Hong 
Kong are the need to build 
new housing and infrastructure 
to accommodate a population 
increase from 7M to 8M over 
the next 20 years.

To help develop this, 
the ICE, working with the 
Chinese University of Hong 

Kong, has urged the Hong 
Kong Government and local 
property owners to develop 
low carbon expertise.

“How we design, build 
and operate the city’s 
infrastructure will have a 
huge influence on efforts to 
reduce the carbon impact of 
how we travel, cool and light 
our buildings, provide clean 
water and deal with sewage 
and solid waste.” says the 
report, entitled Infrastructure: 
Shaping Hong Kong, published 
in January.

It suggests that the Hong 

Kong Government 
l Sets a more ambitious long 
term carbon reduction target
l Sets up an inter ministerial 
committee to drive carbon 
reduction
l Explores the establishment 
of an infrastructure council to 
establish long term spending 
priorities
l Looks at ways to encourage 
the private sector to adopt 
green procurement policies
l Boosts research and 
development
l Educates people to change 
their behaviour

CUTTING CARBON HK-STYLE
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A fter the successful 
completion of Hong 
Kong’s West Island 
Line extension in 
2014, the focus for the 
territory’s transport 

operator MTR has shifted to finishing 
its South Island Line. The £1.5bn 
project is one of five schemes that 
will together add an extra 56km to the 
MTR network by 2020, and has been 
underway for the last five years.

The South Island line is a 7km 
standalone medium capacity railway 
that will carry passengers between 
the Admiralty business district 
on Hong Kong Island and South 
Horizons, a housing area on Ap Lei 
Chau island, in just 11 minutes. The 
project includes five new stations, 
one of which is a very complex 
structure linking the new line to three 
other MTR lines at Admiralty. 

According to Cuzner, the project 
faces many challenges common to all 
large infrastructure and construction 
schemes in the territory. “Hong Kong 

Island has very high land values, so 
it is not possible to use private land; 
and space is sought after and hard to 
get hold of,” he explains.

In addition, this is just one of 
many major infrastructure projects 
underway in the region. MTR itself 
has five network expansion schemes 
on the go, and other projects under 
construction include the $10.6bn 
(£7.4bn) Hong Kong-Zhuhai-Macau 
bridge – all of which mean that 
construction resources are scarce and 
construction costs in the region are 
escalating.

However, the South Island Line is 
progressing well, with all five stations 
and connecting tunnel and viaduct 
sections nearing completion.

In all, 4km of the line will run in 
tunnels that are being excavated 
using drill and blast, and 2km will be 
on viaduct. In addition, there is one 
bridge, one section of cut and cover 
tunnel, and four ventilation buildings. 

There are three below ground 
stations and two above ground, and 
the project also includes a new depot. 
Temporary facilities built to support 
construction include two barging 
points and an explosives magazine. 

Almost the entire section of the 
route on Ap Lei Chau is within tunnel, 
including both Lei Tung and South 
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Admiralty station is set to become 
Hong Kong’s first fully integrated 
interchange between four MTR 
lines: the new South Island Line, 
the existing Island Line and Tsuen 
Wan Line running east-west, and the 
Shatin to Central Link, due to open 
in 2020.

“Admiralty is one of the most 
demanding parts of the project,” says 
Cuzner. “It is surrounded by high 
rise buildings, roads and structures. 
And, although the current waterfront 
is a long way away, we encountered 
a 19th century sea wall during the 
excavation.

“The existing station has three 
levels below ground, and our station 
is extending three levels below that 
– including installing 37 additional 
escalators.”

At a depth of 40m below ground, 
contractor Kier, Laing O’Rourke, 
Kaden JV has excavated a new 26m 
diameter cavern to accommodate 
the platforms for the new South 
Island Line and to give access to 
the Shatin to Central Link lines. 
Around 300,000m3 of rock has been 
excavated to form this new cavern, 
the platform tunnels and passengers 
adits between them, more than half 
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Horizons stations. This section – 
known as the Lei Tung Tunnel – is 
1,092m long, of which 873m is being 
excavated using drill and blast, and 
219m in cut and cover.

The excavation is mainly in volcanic 
tuff, a fairly soft, porous form of 
consolidated rock. The total volume 
of material excavated to form the Lei 
Tung Tunnel is 130,000m3, requiring 580 
separate explosive blasts.  

“One of the challenges is the 
density of population,” explains 
Cuzner. “Ap Lei Chau is one of the 
most densely populated islands in 
world.”

This was one of the factors the 
MTR team took into consideration 
when it opted to move the portal 
and a section of platform of the 
predominantly cut and cover South 
Horizons station into the rock face, 
excavating it by drill and blast rather 
than mechanical excavation. “It took 
a lot of explaining, but it did allow for 
the works to progress more quickly, 
which meant less disruption and less 
noise,” says Cuzner.

North of the Lei Tung Tunnel, 
the new line runs on viaduct before 
heading into the 3.2km long Nam 
Fung Tunnel. Again, the predominant 
rock type is volcanic tuff, with short 
sections of granite at each portal. 
Rock cover is up to 320m, and the 
excavation has been affected by high 
water inflow at the portals and at 
faults along the length of the tunnel.  

“There are two major fault zones, 
so we have been grouting ahead of 
the excavation face for 50% of the 
tunnel, and have had a computer 
controlled jumbo to drill the blast 
holes,” says Cuzner.

At its northern end, the new South 
Island Line joins the rest of the MTR 
network at Admiralty station, feeding 
either side of a cavern housing 
platforms for the terminus of the 
Shatin to Central Line which  is  
being constructed at the same time 
(see box).  N

A D M I R A L T Y  S T A T I O N

of it by drill and blast. The proximity 
of existing buildings and the operating 
railways means that, for many of the 
571 individual blasts, the maximum 
instantaneous charge that could be used 
was just 1.25kg.

To reach these lines, passengers will 
enter through a new station box being 
constructed in the rock adjacent to the 
existing Admiralty station. This extends 
for the equivalent of six storeys below 
ground and was originally intended to be 
formed using “bottom up” construction, 
but MTR felt that “top down” methods 
would better suit the site constraints.

“The box is surrounded by two [MTR] 
lines, an underground car park and the 
existing station,” says Cuzner. “We 
chose top down because it gives better 
stability to the existing structures, and 
an opportunity to carry out blasting for 
the bulk excavation.”

Cuzner says the key challenges for 
the box excavation were achieving 
groundwater cut-off prior to excavation; 
extending the existing station concourse 
above the existing Island Line platforms, 
and ensuring the stability of the adjacent 
structures. These challenges have been 
addressed by using diaphragm-wall, 
secant piles and curtain grouting to 
make the excavation watertight; making 
use of existing sheet piles and caissons 
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for the concourse construction; and 
combining top down construction 
with plunge columns and partial 
permanent slabs for the main box 
excavation.

The construction team also had to 
excavate below a “finger platform” 
of the existing Island Line running 
tunnels without disrupting services on 
the line. “Trains run with a 112 second 
headway, which equates to around 
50,000 passengers per hour; so 
there really could be no disruption to 
the existing line,” says Cuzner.

The contractor used underpinning 
to create a 26m deep excavation 
beneath a 58m length of the insitu 
concrete platform box, with the 
excavation done in three stages, using 
an incremental top down sequence 
with staged load transfer. Steel 
underpinning columns were installed 
in sections, all fitted with computer 
controlled jacks that have built in 
redundancy and failsafe systems, as 
well as extensive instrumentation 
with real time monitoring of load and 
movement. 

With the excavation complete, 
some of the steel underpinning 
columns were filled with concrete 
and incorporated into the permanent 
works.
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O ne of the most 
ambitious projects 
currently under 
way in Hong Kong is 
the Tuen Mun-Chek 
Lap Kok Link, a new 

road that will link the New Territories 
with Lantau and provide a vital 
alternative route to the airport.

At present, the only road link to 
the airport is via the North Lantau 
Expressway and the bridges that 
form the Lantau Link, a route that 
is prone to closure and restrictions 
during heavy rainfall and typhoons. 
The Tuen Mun-Chek Lap Kok Link 
should be more resilient, as it is 
predominantly in an undersea tunnel 
between the New Territories and 
Lantau Island.

The scheme has been planned 
since 2005, when a feasibility study 
recommended a 9km dual two-lane 
road in an immersed tube subsea 
tunnel with elevated approach 
structures. 

By 2008, consultant Aecom had 

carried out further investigations and 
preliminary design, and suggested it 
should be changed from immersed 
tube to bored tunnel. This proposal 
was accepted in 2011, and design and 
construction have been continuing 
since, with construction contracts 
awarded in 2013. 

“Immersed tube is the traditional 
way to build tunnels in Hong Kong,” 
says Aecom executive director Alan 
Boden. “But the original design 
tunnel would have involved extensive 
dredging; diversion of the main cables 
to the airport; a lot of impact on busy 
navigation channels; and considerable 
environmental issues – including 
the impact on the endangered pink 
dolphins.”

A tunnel boring machine (TBM) 
solution avoids all of these issues, 
but, says Boden: “Taking forward 
a TBM scheme shouldn’t be taken 
lightly. Immersed tube tunnels are 
done very successfully in Hong Kong, 
and TBM tunnelling brings risks, 
including the selection of the TBM, 
tunnel stability, constructing the 
cross passages, and how to manage 
tunnel health and safety when you are 
55m deep at a pressure of 5.5 bar.

“You need a contractor with 
innovative solutions to address these 
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challenges,” he adds.
That contractor is Bouygues 

subsidiary Dragages Hong Kong, 
which has been working with Aecom 
to develop the best – and safest 
– method for excavating the 14m 
diameter twin-tube tunnels and the 
56 cross passages between them. 
Construction started in March last 
year, with the excavation of the 
approach ramps at the north end 
of the tunnel. Subsea tunnel boring 
followed in December, using two 14m 
diameter TBMs.

“The biggest challenges are 
ahead”, says Bouygues Travaux 
Publics project director Seved Robin. 
These include working in very high 
pressures, changing worn out cutting 
tools, and excavating the cross 
passages – while minimising human 
intervention ahead of the machines.

Two innovations have been 
developed specifically to reduce 
the need for manual operations in 
hyperbaric conditions. The first, 
“Mobydic”, is a system of sensors 
incorporated into disc cutters in the 
heads of the TBMs, that will enable 
wear on the cutters to be monitored, 
as well as providing real-time 
geological mapping of the rock face.

The second innovation is “Snake”, a 

“TBM tunnelling 
brings risks, 

including the selection 
of the TBM, tunnel 
stability, constructing 
the cross passages, and 
how to manage tunnel 
health and safety when 
you are 55m deep at a 
pressure of 5.5 bar

remote controlled robotic exploration 
arm equipped with a high pressure 
jet that can clean and replace cutters 
in the TBM heads. “It works in 
hyperbaric pressure,” explains Robin. 
“The cycle of cleaning, taking out 
and replacing is one and a half hours, 
which is similar to the time taken by 
divers, but we don’t have to send 
anyone out in front.”

Robin says the robotic arm can 
perform about 60% of the disc cutter 
changes, but is unable to reach 
to cutters at the centre of cutter 
head, so divers will be needed for 
some of the changes. They will 
work in “saturation mode” to avoid 
decompression sickness.

Bouygues has addressed the 
challenge of building cross passages 
every 100m by opting for a TBM 
solution for the majority of them. 
“We initially thought of using ground 
freezing, which is very safe as long 
as you have enough time, but is very 
sensitive to ground conditions,” says 
Robin. “So we decided to use a pipe 
pushing TBM technique for the cross 
passages, pushing from one segmental 
tunnel to another. You get strength 
from the segments on both sides.”

Construction of the first cross 
passage took place in January. N
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of these are being extended under 
the Land Authority’s masterplan, 
but there will also be an entirely new 
north/south line, a regional line and 
a cross-island line running from the 
north east to the west.

One of these new routes is the 43km 
Thomson-East Coast line, which will 
run underground north/south, and 
then along the south east coast, taking 
in 31 stations and seven interchanges 
with other lines.

All of the stations will be built in 
cut and cover, with tunnel boring 
machines (TBMs) being used to 
excavate the running tunnels between 
stations. 

But at two stations – Havelock and 
Stevens, in the congested central area 
– the Land Transport Authority and its 
contractors will be using a rectangular 
cross section TBM for passenger 
underpasses, to improve construction 
productivity. 

The underpasses were due to be 
built in cut and cover, but this would 
have involved ground treatment 
to control settlement, as well as 
protecting and diverting utilities and 
installing piles and beams to support 
the excavation. 

Instead, the Authority looked for 
trenchless technologies that could 
excavate lengths of up to 150m in 
soft soils at shallow depth, and 
found two possible rectangular TBM 
options in Japan and China. The two 
machines operate quite differently, 
with the Japanese machine including 
segmental lining erection within the 
shield, while the Chinese machine 
uses a technology that is similar to 
pipe jacking, with lining segments 
being pushed into the tunnel.

Both machines are suitable for 
soft and homogeneous ground, but 
the Japanese machine requires a 
minimum overburden of at least 1.5 
times the depth of the excavation. As 
this is not the case at the Singapore 
sites, the Authority commissioned the 
rectangular box jack TBM from Chinese 
supplier China Railway Equipment 
Engineering Group. The TBM was due to 
arrive at Havelock station in February, 
as part of contractor Gammon’s station 
construction contract. Tunnelling 
contractor is China Railway Tunnelling 
Group. N

S ingapore has embarked 
on a huge programme 
of public transport 
expansion to encourage 
people out of their cars 
and onto buses and 

trains. The country has an area of just 
71,800ha and a growing population, 
which is currently around 6M.

“It is a very small country, but there 
is a lot of private transport use,” 
explains Henry Foo, who is a project 
director on one of Singapore Land 
Transport Authority’s most ambitious 
new public transport schemes, the 
Thomson East-Coast Line. “We would 
like to do much more to encourage 
people to take public transport.”

The Land Transport Authority 
plans to double the length of the 
island’s rail network from 178km to 
360km by 2030, as well as introducing 
80 new bus routes, 24 of which will 
run parallel to existing mass rapid 
transit lines. The aim, says Foo, is to 
have 75% of all journeys in peak hours 
to be made using public transport, 
compared with 62% now; and for 80% 
of households to be within 10 minutes 
walk of a train station. 

The existing light rail and MRT 
network consists mainly of radial 
routes converging in the central 
business district in the south. Many 

S I N G A P O R E  |  B Y  M A R G O  C O L E

SHIFTING
SHAPE
RECTANGULAR TBM FOR EAST COAST LINE 

“It’s a very small 
country, but 

there is a lot of private 
transport use

The Chinese 
TBM will drive 
underpasses 
beneath a busy five 
lane road
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F R A N C E
F R E N C H  T O  B U I L D 
S O L A R  R O A D S

France is to install solar panels in 
1,000km of roads across the country.
The country’s minister for ecology 
Ségolène. French company Wattway 
is behind the solar panels that 
will be applied to the highways, 
combining traditional road 
construction with photovoltaics.

C A N A D A
B R I D G E  B O LT S 
T E S T E D  A F T E R 
N E W  B R I D G E 
D E C K  FA I L U R E 
I N  J A N UA R Y

Engineers started testing 
bolts from the Nipigon 
River Bridge after sections 
of its deck disconnected 
in January, less than two 
months after the structure 
was opened to traffic.
Surface Science Western 
and the Faculty of 
Engineering at Western 
University, and the 
National Research 
Council of Canada, were 
appointed to test the 
bridge’s bolts to try to 
establish the cause of  
the damage.

U R K A I N E 
C A R PAT H I A N  T U N N E L 
B R E A K T H R O U G H  I N 
U K R A I N E

Ukraine has moved a step closer 
to faster transport links with the 
European Union following the 
breakthrough of a 1.8km  rail tunnel 
under the Carpathian Mountains in 
the south-west of the country.

D U B A I
S U N D E C K 
F L O AT E D  T O 
D U B A I  H O T E L

A 10,000m2 sundeck is 
to be added to the Burj 
Al Arab Jumeirah hotel 
in Dubai. The 5,000t 
steel North Deck was 
manufactured in Finland 
by marine construction 
firm Admares and 
shipped to the United 
Arab Emirates. On arrival  
in mid-February, the 
structure’s six sections 
were due to be lifted by 
crane on to a grid of  
90 steel piles, each 
914mm in diameter.  
The deck will stretch 
100m into the Arabian 
Gulf, and contain 
32 cabanas, 400 sun 
loungers, a restaurant  
and bar and a range of 
swimming pools.

World View
I N S P I R I N G  C I V I L S  A C R O S S  T H E  G LO B E

N E W C I V I L E N G I N E E R.C O M /W O R L D-V I E W 
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RMD Kwikform
Ascent formwork system

Across the globe, investment in high-rise 
towers continues and with the challenges 
of constructing increasingly ambitious 
projects, the focus on available resources 
and new construction methods continues 
to gather pace. 

With 263 towers over 20 storeys high 
already in the pipeline for London in the 
next decade, and cities like Melbourne 
investing heavily in high-rise projects, 
with 40 in the pipeline, the globalisation 
of high-rise construction methods 
is leading to a much larger focus on 
productivity and safety enhancements. 

Interestingly for the UK market, the 
boom in 2015, which saw 70 projects 
beginning construction, compared to the 45 
projects started in 2014, has really opened 
the door to innovation. With this 56% 

leap in demand for labour and equipment 
solutions for safe access, egress and working 
at height safety screen systems, the market 
has made a major shift away from more 
traditional solutions.  

This in turn has led to a huge uplift 
in the demand for just-in-time, 
prefabricated solutions, especially when 
it comes to high-rise screen and core 
formwork. For example, RMD Kwikform’s 
Ascent system, which is currently being 
used on multiple projects in the UK and 
United States, is virtually always delivered 
to site in prefabricated panels. 

In the last two years there has been 
a step change in the rate of adoption 
of systems like Ascent by contractors 
in the US, even though the system was 
developed initially for the UK market. 
In past experience, it has been very 

challenging to introduce UK systems 
into the US, mainly due to the perceived 
difficulty of converting a product 
developed on a UK, metric-based 
measurement system, to that of a US-
based imperial system. 

But, from RMD Kwikform’s experience, 
once the investment is made in the design 
solution for the US imperial market, 
taking into account elements like the 
height of concrete pours, customers are 
open to adopt new equipment solutions 
and therefore construction techniques.  

With the design of high-rise structures 
becoming increasingly complex in their 
architecture, with changes in curvature 
and dimensions as the structures climb 
from level to level, the task of wrapping 
each structure to ensure no debris 
escapes throughout the build process, 

Ascent screen 
system on the 
Lumina Towers 
project in San 
Francisco



A D V E R T I S I N G
F E A T U R E
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working at height. With much more 
support at senior management level 
for new ideas and solutions that tackle 
health and safety issues and allow for new 
methods of construction, it is important 
that the global industry remains open to 
innovation and collaboration.    

In particular, when costs and 
timeframes for construction are 
squeezed ever tighter, it is important 
that innovations in safety also support 
productivity benefits. This is why RMD 
Kwikform has recently modeled new 
design solutions for the Ascent system, to 
show how it could be used to support post 
tension slab construction techniques. This 
involved the ability to supply multiple 
“internal” platforms within the screen. 

The benefit of this approach is that the 
platforms could then be used to hold the 
post tension machines, allowing each 
slab to be post tensioned as the concrete 
cures and the screen moves up. This type 
of solution would encompass all of the 
screen safety features, whilst speeding 
up the build process, giving contractors 
the option to dramatically reduce the 
structure’s overall slab sizes. 

By using the latest technology and 
integrating with building information 
modelling, there is also an opportunity to 
introduce clients to new solutions using 
virtual reality. 

Here, someone who is unfamiliar 
with a system like Ascent can take the 
opportunity to walk through a virtual 
model to get to grips with how it would 
practically work on a live site.

A virtual model with all the relevant 
components also gives an individual 
the opportunity to control their own 
walkthrough, using a virtual reality headset. 
This allows them to tailor their own personal 
experience, so they can explore all of 
the features and visually compare the 
di� erences, to legacy systems. 

So, by focusing on the higher risk 
factors of working at height and the 
design of solutions using the latest 
technology, the industry has a really 
good opportunity to change construction 
methods and in turn reduce injury or 
fatalities from high-risk activities. But 
this can only be achieved through a 
greater focus on early engagement, 
innovation and collaboration. 

110k
Of the construction materials 

were recyclable

buildings got taller. For US construction 
specialist Webcor, this created the 
main safety challenge for the project, 
as part way through construction, the 
team had to be able to simply adapt the 
Ascent screen system, without totally 
dismantling the existing solution. 

Through early engagement with the 
RMD Kwikform engineering team, a 
solution was designed to allow for a 
number of panels to be removed and 
replaced with different sized units, using 
the onsite cranage. This then allowed the 
team to continue construction, knowing 
the building envelope was sealed. 

This project was a clear example of 
how contractors and clients are now 
taking a more focused and proportionate 
approach to risk, putting greater effort 
into tackling the highest risk areas, like 

becomes equally more challenging. 
This is why early engagement in the 

construction planning process is so 
important; to ensure the design of 
safety solutions is developed within the 
overall building construction model. For 
example, solutions can be developed 
to allow for a system to be partially 
altered by replacing the size and shape 
of individual screen panels to cope 
with structural and alignment changes 
from one level to the next. Equally if a 
customer is restricted with site cranage, 
a safety screen and access system can be 
developed to be self-climbing, using its 
own hydraulic lifting system, rather than 
being crane handled. 

This approach was carried out for the 
construction of the Lumina Towers in San 
Francisco, which change in radius as the 

1. Lumina 
Towers under 
construction
2. Completed 
Lumina Towers 
with changing 
curvature
3. Double height 
Ascent screen 
protecting workers 
against wind and 
vertigo
4.  Birds eye view 
of Ascent screen 
system in action

1

3

2

4



64 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

LEADING 
THE WAY
CONTRACTORS REWARDED BY
CECA FOR EQUALITY INITIATIVES

Equality



65M A R C H  2016   |    N E W  C I V I L  E N G I N E E R

“Some of the board members, who 
shall remain nameless said, ‘Why 
would you want to do that? There 
aren’t any gay people that work in 
construction’,” she said.

She explained how Network Rail 
now had 38 workstreams to improve 
diversity. “They range from looking at 
recruitment and retention to looking 
at how we procure services, and how 
we design our infrastructure and our 
facilities in our workplaces,” she said.

Martins also commended Ceca 
and the CITB for recently creating a 
Fairness, Inclusion and Respect (FIR) 
Toolkit for the construction industry. 
� Ceca and CITB’s Fairness, Inclusion 
and Respect Toolkit is available at: 
www.supplychainschool.co.uk/fir/fir-
toolkit.aspx

“Commitment 
to equality 

and diversity should 
be more than paying 
lip service

C ivil Engineering 
Contractors 
Association (Ceca) 
chief executive 
Alasdair Reisner said 
his organisation’s 

recent Inspiring Change Awards mark 
an important moment where the 
industry could begin to measure and 
celebrate the important steps the 
industry is taking to further diversity 
in the workplace.

“To be brutally honest I was going 
into meetings and being asked 
what our industry does in terms 
of inclusion and respect and I was 
thinking that I didn’t really know,” 
said Reisner. “I’m really pleased that 
the entries that came in for these 
awards showed me that there is really 
great practice going on out there.”

Reisner was speaking at a 
parliamentary reception where four 
award winners were announced.

At the event, the audience heard 
from women and equality minister 
Caroline Dinenage; Network Rail 
diversity and inclusion director 
Loraine Martins and Construction 
Industry Training Board (CITB) 
education, training, and skills 

development director Andy Walder. 
“Commitment to equality and 

diversity should be more than 
paying lip service,” Dinenage told the 
audience.

She described how the government 
had removed the cap on student 
numbers in the UK so more places 
were available for girls to study 
science, technology, engineering and 
mathematics (STEM) subjects. She 
added that government was funding 
the Institute of Physics to deliver the 
Stimulating Physics Network.

“The Network is all about 
increasing the number of students 
taking physics A-Level – and we’re 
already seeing improvement in 
student totals,” she said. “But it is 
also about increasing the number of 
girls taking physics.”

Martins then described how 
her experience working as head of 
equality and inclusion at the Olympic 
Park informed her approach to 
diversity at Network Rail. She told of 
how her efforts to introduce diversity 
monitoring and monitoring of lesbian, 
gay, bisexual and transgender groups 
was met with an alarming response at 
an Olympic executive board meeting.

Inspiring Change in the 
Community Winner: London 
Highways Academy of Excellence

This ground-breaking pre-
apprenticeship programme, 
developed by contractor FM 
Conway and the Worshipful 
Company of Paviors, provides 
genuine equality of opportunity. 
It attracts candidates from 
diverse backgrounds, ranging 
from the homeless to people 
with first-class civil engineering 
degrees. Candidates are given 
structured support to overcome 
some of the barriers that would 
otherwise prevent candidates 
from completing courses. This has 
led to a high rate of completions, 
which have subsequently been 
converted into apprenticeships 
and other jobs.

Inspiring Change in 
Education Award Winner: Esh 
Construction, Build My Skills

Esh Construction is a North 
East-based contractor that 
has taken an industry-leading 
approach to engagement with 
schools in its area. Rather than 
work alone, it has attracted more 
than 100 other businesses to 
work with it, going into schools 
to provide sessions with industry 
speakers, mock interviews and 
work placements. In the last year 
alone more than 9,000 school 
children have been through 
the Build My Skills system, 
each meeting with six different 
employers to get a taste of 
construction and other sectors.

Inspiring Change in the 
Workplace Joint Winner: John 
Graham Construction

John Graham Construction has 
undertaken to build a culture of 
fairness, inclusion and respect 
within the business that is 
industry-leading. Leadership 
came from managing director 
level down through the business 
and out into the supply chain. 
Fairness Inclusion and Respect 
(FIR) champions at all levels in 
the business drove rapid changes 
in the company’s approach, 
leading to benefits including a 
significant uplift in recruitment 
from under-represented groups 
and a massive reduction in staff 
absenteeism.

Inspiring Change in the 
Workplace Joint Winner: Balfour 
Beatty

Balfour Beatty’s LGBT Affinity 
Network is seen as a good 
example of what a company can 
do to inspire change, not only in 
its workplace but in workplaces 
across the sector. Since its launch 
in 2014, the network has doubled 
in size and is supporting Balfour 
Beatty’s efforts to deliver its 
Diversity Blueprint strategy. The 
network works with counterparts 
at other leading construction 
businesses to increase visibility 
of LGBT issues across the sector, 
as does its work with Stonewall 
and the Considerate Contractors 
Scheme to develop LGBT toolbox 
talks.

INSPIRING CHANGE AWARD WINNERS

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: Attendees 
at the Ceca 
Inspiring change 
awards event 
celebrated 
initiatives to 
encourage 
workplace 
diversity
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“It’s about getting 
all parties working 

as one seamless team for 
a common goal, starting 
with procurement and 
continuing through the 
delivery phase

A ccording to many, the success 
of the London 2012 Olympics 
owed a great deal to the way 
in which it was procured. 
The London Organising 
Committee of the Olympic 

Games and Paralympic Games drew on best 
practice from existing organisations and 
built them into a bespoke framework, with 
sustainability integrated into its methods 
and processes. 

At a recent roundtable, convened by New 
Civil Engineer and Bam Nuttall, development 
experts came together to ask how this 
approach could be replicated for the benefit 
of developers, the public, and the private 
sector.

Here is a summary of the key points from 
the event, at which a number of London case 
studies were discussed.

Common goal
“It’s about getting all parties working as one 
seamless team for a common goal, starting 
with procurement and continuing through 
the delivery phase,” said Bam Nuttall 
business development director Malcolm 
Stephen. 

“This should include the customer, the 
contractor, commercial team, the designer 
and supply chain partners to deliver the 
most efficient solution.

“There is the point that the Olympics’ 
procurement had a finite end date, but that 
doesn’t mean that other projects shouldn’t 
adopt the same approach and see similar 
benefits. 

BNP Paribas Real Estate corporate real 
estate director Johnny Dunford agreed 
and stressed the importance of early 
collaboration and trust.

 “I think the theme of collaboration and 
trust and getting in the discussion early to 
nurture various parties is important,” he 
said. “I think it’s much more productive to 

LEARNING 
FROM 
THE 2012 
OLYMPICS
IMPROVING PROPERTY PROJECTS
W I T H  K A T H E R I N E  S M A L E

Development    Debate

DEBATE
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have a meaningful conversation even if it 
takes some time. It’s much more of a risk, 
because you don’t earn any money out of 
it in the short term, but I think it’s a much 
more valuable way to go.”

Adding value
Stephen said there is desire among policy 
makers to add value to projects and for the 
industry to take note and think of the wider 
issues.

“When you talk to the policy makers, 
whether government or major delivery 
organisations, their business case is to 
achieve something more than an end 
product,” said Stephen . “They are looking 
for added value and they want the industry 
to think of the wider issues. This includes 
whole life costs and the overall sustainability 
of a project and not necessarily the cheapest 
price.”

Clearing the red tape
Bam Nuttall divisional director Richard 
Prime said that the red tape surrounding 
large developments can make it hard to get 
projects off the ground.

“There are some valuable lessons from 
the Olympics with regard to the five 
neighbouring boroughs each with their own 
drivers and requirements of how they would 
interact with this huge development on their 
doorstep,” said Prime. 

“I think what the Olympic Delivery 
Authority (ODA) did exceptionally well was 
to clear the path in terms of setting up the 
combined Planning Decision Team and going 
to the boroughs with one clear voice that 
removed a huge amount of red tape and got 
things happening quickly.”

However, as Old Oak & Park Royal 
Development Corporation chief executive 
Victoria Hills pointed out, this isn’t always 
the easiest thing to do.

“I can say that having taken the planning 
powers from three London boroughs, it’s not 
popular to do that,” she said.

The Corporation is developing a new 
centre and community for west London on 
brownfield land around the new High Speed 
2 and Crossrail interchange. 

Land owners
Crossrail was hot on the agenda, and 
participants were keen to delve into both the 
successes and not so successful aspects of 
the scheme.

Weston Williamson founding partner 
Rob Naybour thinks that the cheapest and 
best value underground Crossrail station is 
Woolwich because its savvy developer made 
the most out of its own land. 

“Berkeley Homes designed it to 
accommodate an oversite development, and 
it has a massive basement,” said Naybour. 
“They were able to do that because it was 
all their land. So those groundworks include 
car parking, structure and servicing for the 
residential towers. It is a truly integrated 
project.”

But he contrasted this with the Victoria 
Underground upgrade project which is 
located right next to a Land Securities 
development site.

“No partnership was formed [between 
Land Securities and the Victoria upgrade 
plan] because of huge challenges involved in 
the approvals process, and this process was 
almost exclusively transport-based, hence 
the issue. 

As a result, we are constructing Victoria 
on a sliver of land, meanwhile, and perhaps 
a happy coincidence, the whole of the 
Land Securities site was empty at the same 
time. They were an objector to the scheme, 
yet the station upgrade supports their 
development.”

Infrastructure investment
Silvertown Partnership development 
manager Steve Eccles said that the 
regeneration of the Royal Docks was a case 
in point where the Greater London Authority 
had recognised the amount of up-front 
infrastructure investment required for major 
redevelopment schemes.

“Schemes such as Silvertown and Royal 
Albert Dock have been able to take a much 
more strategic view,” he said. 

“Local planning authorities need to also 
adopt this strategic approach and agree 
mechanisms which facilitate development 
while also ensuring that the local authority 
receives the contributions that it needs.”

Infrastructure and growth
London Underground programme director 
Miles Ashley said that more needed to be 
done to recognise the role that infrastructure 
plays in the growth of an area.

“The business case [cost benefit ratio] 
for the Jubilee Line Extension was 0.96, so 
the business case was under water, but 
imagine a London without Canary Wharf,” he 
said. “We need a better articulation of how 
infrastructure drives growth.

“Infrastructure creation in London today 
always drives growth. For example the 
Tottenham Court Road upgrade is presenting 
a unique opportunity for retailers and 
developers to create value in Eastern 
Oxford Street.” 

“I think what 
the ODA did 

exceptionally well was to 
clear the path in terms of 
setting up the combined 
Planning Decision Team 
and going to the boroughs 
with one clear voice 
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Victoria Hills: Old Oak Common development

Naybour: Woolwich Crossrail sets standard 
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 I trained as an architect and 
an engineer, gaining a Bachelor of 
Architecture at the University of 
Venice in Italy before studying for 
my Masters in civil engineering 
at the Massachusetts Institute of 
Technology in 2007. I first worked 
as a graduate engineer in New York 
before moving to the UK in 2010. I 
started at Aecom in 2014 where I 
have worked on a range of iconic 
projects all over the world. I’ve 
always been interested in earthquake-
resistant design and chose to gain my 
Professional Engineer licence (United 
States equivalent to chartered status) 
in California so that it could include 
seismic design. 

     
What advice would you give to someone 
thinking about becoming an engineer? 
Don’t be put off by the stereotypical 
view that an engineer is a "fixer"-  
an engineer must solve problems 
in a creative way. We are technical 
artists. I would also advise that it is 
important to have a dream in mind 
and to follow clear milestones, as 
well as to study hard. I would love 
to encourage more women into 
the industry. I have never felt that 
my gender has held me back – a 
rewarding career in the industry is 
open to anyone who possesses the 
right skills. 

B Y  B E N  C R O N I N

BUILDING
A CAREER
R ossella Nicolin’s interest 

in engineering started 
with a visit to Notre 
Dame Cathedral in Paris. 
Here she describes a 
typical working day 

and discusses the most interesting 
projects she has worked on to date. 

Describe your job
I am a principal structural engineer 
in Aecom’s sports structures team in 
London, specialising in large sports 
venues and stadium projects. Since 
joining the company I have taken 
on responsibility for a number of 
high-profile projects, including major 
international stadiums in Northern 
Ireland and Saudi Arabia. My job 
includes all stages of technical design 
delivery for large projects, from 
inception through to construction. 
Building relationships with clients 
and architects is an important part 
of my role, as coordination and 
collaboration across the design team 
are key to successful project delivery. 
I also take time to mentor the less 
experienced members of our team. 
  
Tell us about being shortlisted for the 
Young  Woman Engineer of the Year award.
As a woman working in a 
predominantly male industry, it is 
important that I act as a role model 

“It is important 
that I act as a 

role model to other 
women entering the 
industry as I progress 
my career.

to other women entering the industry 
as I progress in my career. I was really 
proud to be nominated as a finalist 
for the Institution of Engineering and 
Technology’s (IET’s) Young Woman 
Engineer of Year award in December. 
Recent statistics from the IET’s Skills 
and Demand in Industry survey 
showed that women represent only 
9% of the engineering workforce. It 
is essential that role models come 
forward to encourage women into the 
engineering profession.

  
What is the most interesting project  
you have worked on so far 
I’ve worked on some really exciting 
new stadium projects, including 
Northern Ireland’s national football 
stadium at Windsor Park, as well 
as the Al Wakrah 2022 FIFA World 
Cup Qatar Stadium. But I also feel 
passionately about the role of 
engineers in helping to prepare for 
and respond to natural disasters. 
  
How did you get into engineering? 
Being an engineer is the perfect job 
for me. It combines my love of art and 
science. A visit to Notre Dame in Paris 
during a school trip was when I first 
realised I wanted to design buildings. 
I was inspired by the creative use of 
pillars and other structural forms 
supporting the building.  

CAREER 
HIGHLIGHTS

E D U C AT I O N
Master of Science, 
Structural 
Engineering
Massachusetts 
Institute of 
Technology (MIT)
 
2007 to  2012
Structural 
engineer and 
senior structural 
engineer,
Buro Happold
 
2014 to  present
Principal structural 
engineer, Aecom

Future Engineer    Rosella Nicolin
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ICE Northern Ireland has called 
for the introduction of a new 
civil engineering apprenticeship 
to ensure the delivery of key 
infrastructure projects and give 
young people a chance to make 
Northern Ireland a better place 
in which to live and work.

The apprenticeship call was 
one of 10 recommendations 
in ICE Northern Ireland’s 2016 
Manifesto, Building Our Quality 
of Life, launched at Stormont. 
It follows the results of a Skills 
Barometer which revealed 
that civil engineering faces 
the second highest level of 
undersupply over the next 10 
years.

ICE Northern Ireland director, 
Richard Kirk, welcomed the 
Northern Ireland Executive’s 
commitment to infrastructure 
projects over the next five 
years, but stressed that action 
was needed to ensure delivery.

“In recent months – 
particularly after the flooding 
– more and more people have 
realised how vital resilient 
infrastructure is to our economy 
and to our quality of life. It is 
encouraging to see heightened 
interest.” he said.

“We know infrastructure 
delivers clear economic and 
social outcomes – every pound 
of investment generates £2.84 
in the wider economy, and 94% 
of surveyed businesses cite 
infrastructure as a decisive 
element when planning future 
investment. But the benefits 

ICE Northern 
Ireland calls for new 
civil engineering 
apprenticeship

P R O F E S S I O N

New apprenticeships key to 
Northern Ireland infrastructure

The report also calls for the 
North-South Interconnector 
electricity connection to be 
delivered by May 2021 to 
ensure affordable and secure 
electricity supply. It also calls 
for construction of a publicly 
owned Energy from Waste 
facility by May 2021 to manage 
waste resources and generate 
local energy. 

Kirk said: “Funds for 
maintaining infrastructure and 
delivering services to people 
have to come from somewhere. 
We risk having to pay more in 
the future for problems we do 
not solve today. We hope that 
our political parties will have 
the foresight to address the 
issues we’ve highlighted. In 
doing so, they will secure a more 
prosperous future for Northern 
Ireland and better quality of life 
for the people here.” 

Kirk at the launch with regional development minister Michelle McIlveen

of resilient infrastructure will 
not be fully realised without 
sustained investment.

“We also need to see steps 
taken to deliver a skilled 
workforce for the future. This 
presents a great opportunity 
for our young people to make 
Northern Ireland a better place 
in which to live and work, and 
we believe a civil engineering 
apprenticeship should be 
established.” 

The ICE NI Manifesto included 
a needs assessment of five 
industry sectors: flooding, 
water, waste, energy and 
transport. Three sectors earned 
a C grade, and energy and waste 
were graded D, meaning they are 
“at risk”. Kirk said ignoring these 
ongoing issues means “we risk 
making Northern Ireland unsafe, 
inefficient and ill-prepared for 
the future.”Portal promotes best practice

I C E 

ICE launches 
procurement 
portal

The ICE has launched an 
internet portal to give members 
information, tools, training 
and events to encourage best 
practice in collaboration, 
supply chain integration 
and transparency. The new 
Procurement and Supply 
Chain portal aims to respond 
to the demand for smarter, 
faster and more collaborative 
procurement. 

“Enormous reserves of time, 
money and materials could 
be saved if best practice is 
consistently adopted,” said 
ICE knowledge director Nathan 
Baker. “We hope this new 
knowledge resource expands 
our members’ knowledge of 
procurement, and ultimately 
helps in delivering projects 
more efficiently.” 

The portal’s launch is part 
of the ICE’s wider procurement 
campaign, which culminates in 
the ICE Procurement and the 
Supply Chain 2016 conference 
on 13 April. The event will 
explore lessons from major 
projects, give an update on the 
new procurement regulations 
which come into force on 18 
April. It will also look at how to 
balance budgetary constraints 
with the need for innovation.
 l Find out more at  
www.ice.org.uk/procurement

Institution of Civil Engineers    Record
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Three young chartered engi-
neers featured in the respected 
“Forbes 30 Under 30” Europe 
list published last month.

The Forbes list highlights the 
brightest and most talented 
under 30 year olds who are 
already shining in their career.

Sakthy Selvakumaran, a 
chartered innovation engineer 
working for Laing O’Rourke in 
London, James Holloway, an 
Arup chartered civil engineer 
based in Edinburgh, and Louise 
Ellis an Arup chartered civil en-
gineer based in Bristol all made 
it into the industry category. 

Selvakumaran, who was one 
of ICE past president Geoff 
French’s apprentices in 2013-14, 

is currently doing an Industrial 
Case PhD at the University of 
Cambridge. 

Before this, she was in Laing 
O’Rourke’s the Engineering 
Excellence Group, and spent 
time on site helping to deliver 
the ExCeL Footbridge. 

She also developed and ran 
an education initiative with 
Serious About Youth (SAY) 
called “Construkt” on behalf of 
the ICE. 

She is influencing the further 
development of the scheme to 
help young people better un-
derstand different engineering 
career paths, and is engaging 
with other companies and 
institutions to encourage them 

Chartered engineers work recognised by  
Forbes 30 under 30 Europe list

P R O F E S S I O N 

Young engineers 
make Forbes list

S K I L L S

Baveystock welcomes 
government’s 
apprentices pledge
ICE Director General Nick 
Baveystock has welcomed 
the government’s pledge 
to deliver 30,000 new rail 
and road apprenticeships 
by 2020. “Development 
of apprenticeships has 
traditionally been an area in 
which we have underinvested, 
so it is good to see progress. 
It is important that the 
apprenticeships meet an 
existing industry standard, such 
as EngTech, and are tailored to 
meet the technological challenges 
involved in delivering future 
transport projects,” he said.

Selvakumaran: Was one of Geoff French’s Presidential apprentices

R E C O G N I T I O N 

Engineering Oscars 
nominations sought 
for ICE awards

The ICE  is seeking nominations 
for the 2016 ICE Annual 
Awards. Four of the awards are 
for individual achievements 
and three are for projects. 
The Edmund Hambly 
Medal celebrates design for 
sustainable development, 
the Chris Binnie Award for 
sustainable water management, 
and the Brunel Medal for 
international excellence. 
Winners will benamed at a 
ceremony in October. The 
deadline for submissions is 
Friday 8 April. Find out more at 
www.ice.org.uk/iceawards16 

P R O F I L E  R A I S I N G 

ICE launches civil 
engineering photo 
competition 
The ICE has invited entrants for 
its new amateur photography 
competition to share their 
civil engineering images on 
Instagram. The competition 
is part of the ICE’s “This is 
Civil Engineering” campaign, 
which raises the profile of civil 
engineering. The competition 
focuses on different types of 
civil engineering with winners 
announced at the end of each 
month. Post pictures to @ice_
engineers on Instagram using 
the #thisiscivilengineering tag. 
Find out more at: www.ice.org.
uk/photochallenge 

S K I L L S 

Regional heats for 
comms competition – 
enter now
Regional heats of the ICE’s 
2016 Graduate and Student 
Communications Competition, 
which promotes effective 
communication among 
young members, are open for 
entry.  Teams must deliver a 
presentation about an imaginary 
project using their interpersonal 
skills to convince the judges and 
audience of its benefits. Teams 
must be made up of three to five 
student or graduate members 
with no more than seven years’ 
experience each. Find out more 
at www.ice.org.uk/careers-and-
professional-development 
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REALISING THE HONG 
KONG VISION
In 2015 the World  
Economic Forum 
ranked Hong Kong 
number one for the 
quality of its infra-
structure, among 140 
global economies. 
The city has held the 
number one spot for 
six consecutive years. 
This is a testament 

to the enormous effort in Hong Kong to build 
world-class infrastructure and support the ambi-
tion to be Asia’s world city. 

Continued improvements in infrastructure are 
crucial if Hong Kong is to meet the people’s as-
pirations for better quality of life and sustained 
economic prosperity. 

As a small territory at the southern tip of 
China’s mainland, the socio-economic linkages 
between Hong Kong and the mainland have 
resulted in the dramatic growth of cross-bound-
ary movements of goods and people. So our 
infrastructure planning has to consider more 
than our own needs. 

Hong Kong’s urban districts are also located 
along the low-lying coastal areas susceptible 
to the impacts of climate change. So the future 
of Hong Kong as Asia’s world city – with that 
top-notch infrastructure status – depends on its 
ability to face up to many challenges, not least 
economic and spatial restructuring, regional 
integration, an ageing population, and climate 
change.

ICE’s Infrastructure: Shaping Hong Kong report, 
which was presented to the Hong Kong Special 
Administrative Region (HKSAR) Government 
by ICE President Sir John Armitt, sets out some 
recommendations to deal with these challeng-
es. It calls for a long term vision for the city’s 
infrastructure beyond 2030, integrating whole 

life carbon assessment and “systems thinking” 
into decision making, and sharing a common 
goal across the built environment professions 
to establish Hong Kong as a regional leader in 
quality, low carbon urban development. 

It also recommends the HKSAR Government, 
asset owners and the supply chain take actions 
on two prioritised areas – namely improving 
energy efficiency in buildings and increased use 
of retrofit, renewal and lifetime asset manage-
ment techniques to reduce the demand for new 
infrastructure. The report argues these actions 
will help to preserve Hong Kong’s status.

Until now, the ICE’s informing opinion work 
has largely focused on UK policy. The Hong 
Kong report is one of a series of projects 
planned to give the Institution greater insight 
into infrastructure development and policy 
around the world, and help to establish the ICE 
as a centre for international thought leadership 
on infrastructure. 

This work is vital if we are deliver infrastruc-
ture that minimises the emission of greenhouse 
gases. We also need to work together with other 
professionals and stakeholders to develop a 
more holistic understanding of the complex rela-
tionships between socio-economical, technolog-
ical and ecological systems. We have to turn a 
hard engineering approach to tackling develop-
ment issues, into one that seeks to understand 
and respect environmental limits.

It is important to appreciate that sometimes 
“less is more” and explore ingenious ways to 
enhance or restore the ecosystem in the course 
of development, minimising resource inputs 
without compromising the ability to satisfy the 
various socio-economic needs of humankind.

The challenge for us is to operationalise these 
principles for sustainability, turning them into 
viable business practices and project cycles. 
Patrick Chan is ICE Hong Kong director

N E W  C I V I L  E N G I N E E R
F E B R U A R Y  2 0 1 6

P R O F I L E  R A I S I N G 

Last year, the  
ICE’s media  
coverage increased
The ICE’s media activity, 
which forms part of its work to 
position the ICE at the forefront 
of the infrastructure debate 
in the media, resulted in 3,339 
media hits in 2015. Figures 
are up 12% on 2014 and there 
has been a 36% increase in 
volume since 2012, according to 
Institution figures.
Of the media hits generated 
last year 118 were in national 
newspapers, 682 were in trade 
publications and 793 were 
in regional press. ICE and its 
members also featured in 176 
radio and TV interviews.

to become involved. 
Holloway works on the £1.4bn 

Forth Replacement Crossing 
project, Scotland’s biggest 
infrastructure project for a 
generation. 

Ellis works for Arup on coastal 
flood and urban drainage 
projects, was nominated for her 
work to improve the New York 
subway system climate change 
resilience.

She said: “I am honoured to 
be included on the inaugural 
Forbes Europe 30 under 30 list. 

“I would like to thank my Arup 
colleagues for their support on 
the outstanding multi-discipli-
nary projects I’ve worked on in 
both the UK and United States.”

Holloway added: “I’m absolute-
ly delighted to have been recog-
nised by Forbes, it’s an honour to 
be included alongside so many 
talented individuals. 

“I’m also glad that the civil en-
gineering profession has been 
so strongly represented in the 
industry category.”

All three ICE members have 
been invited to a special  
summit in April, along with 
other members on the 30  
under 30 list.

Patrick 
Chan
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F L O O D I N G 

Pioneering Welsh 
SuDs retrofi t drives 
innovation

A pioneering project in Llanelli, 
South Wales, has showed that 
retrofitting Sustainable drainage 
schemes or “SuDs” across a 
large built-up area can be done, 
and can save money. A paper 
published in the latest ICE Civil 
Engineering Journal explains how 
the coastal town’s combined 
sewage system led to frequent 
flooding. It faced costs of £377M 
for building further flood water 
storage, and Welsh Water found 
it could achieve the same result 
for a quarter of the price using 
Suds. Author Christopher Ellis 
of Arup said: “A modelling 
assessment was undertaken 

to develop a pioneering, 
community-focused strategy 
based on retrofitting Suds. While 
the systems are small scale, 
mostly road-side swales and 
planters, they have performed 
better than expected and have 
significantly ‘greened’ the town.”
Ten schemes have been 
completed so far at a cost of 
£15M, these have already cut 
sewer overflows by nearly 40%.  
l ICE members can access ICE 
Journal papers at http://www.
icevirtuallibrary.com

S C O T L A N D

ICE Scotland calls for 
greater commitment 
to infrastructure

ICE Scotland has challenged 
policy makers to commit to 
improving the delivery and 
resilience of the country’s 
infrastructure, and act to secure 
a skilled engineering workforce 
for the future.In its Manifesto for 
Infrastructure, launched ahead 
of May’s Scottish Parliament 
elections, ICE Scotland director 
Sara Thiam said publicly-funded 
investment had helped to drive 
growth since mid-2012. But she 
said a long term commitment 
was required as Scotland has 
a growing population, growing 
cities, and is experiencing more 
frequent extreme weather. 

The Institution of Civil Engineers is pleased to 
announce that the following candidates have 
been admitted to ICE membership following 
their Professional Review or panel assessment.

Transfer to Fellow Perez Sanchez, Mariye

Direct Entry to Fellow, including registration 
as a Chartered Engineer Cairns, Kate

Chartered Professional Review via Experienced 
Engineers Pathway Harle, Wayne

Chartered Professional Review via Technical 
Report Route 
Awoyokun, Awogbade Awodamola
Gopidas, Sijith

Recognition of EU professional qualifications
Batkowska, Barbara / Bouillard, Philippe / 
Cupani, Giovanni / Ferrarese, Roberto / 
Gallus, Pietro / Garcia, Luis / 
Neofytou, Valentinos / Ocio Moreno, David / 
Perales Momparler, Antonio / Photiou, Nikolaos 

Member Professional Review via Experienced 
Engineers Pathway Hartfree, Paul

Technician Professional Review 
Ahmadian, Babak / Akhyani, Ramin / Ali, Haider 
Anders, Mark / Bainbridge, Peter / Beaumont, Luke 
/ Bell, Mark / Blackburn, Chris / Bradford, Joseph 
Brookes, Stella  /Conroy, Christopher
Craig, Philip / Cusack, Adam / Daniel, Peter 
Dimitri, Foti / Edwards, Kieran  
Fitzmaurice, Kieran / Flynn, Stefan 
Freeman, Jonathan / Furtado de Pina, Nara 
Gibbons, Ian / Gilbert, Irene / Goodyear, Tom 
Gordon, Malcolm / Gray, Jonathan  
Hanson, Andrew Philip / Hendry, James  
Hitchen, Simon / Holder, Anthony Frank 
Hughes, Jon Joseph / Jack, Matthew  
Johnson, David / Jones, Robert
Jones, Melanie Jane / King, Tom / Kirby, Glenn  
Knight, Colin / Laycock, Matthew / Mackin, Neill  
Mandaluniz, Ben / Manley, Harry / Masrat, Roheel 
McBride, Eleanor / Mcnamara, Edward 
Moore, Rene Lindon / Moores, Lee / Moran, Jason 
Nolson, Matthew / O'Sullivan, Samuel / Oswin, Joe 
Parker, Adam / Peters, Zoe / Phillips, James  
Pike, Alastair / Powell, John / Redford, David  
Reyneke, Darren / Roberts, Stephen / Santos, Zoe  
Shaw, David / Spanou, Afroditi / 
Walker, Sam Watt, Daniel / Wells, Elizabeth / 
Whenman, Gregory  / Williams, Dean

ICE PASS LIST



SPONSORSHIP OPPORTUNITIES
Emma Rowland 020 7391 4546
emma.rowland@emap.com

What are the most outstanding civil engineering practices?
Who are delivering for their clients?

Where is the best place to forge a civil engineering career?

 #NCE100      @ncedigital

REWARDING THE BEST  
CIVIL ENGINEERING FIRMS 

THE NCE100 AWARDS WILL REVEAL ALL

11 May 2016 11 May 2016 
Grosvenor House HotelGrosvenor House Hotel

LondonLondonLondonLondon

29 JANUARY 2016

ENTRY DEADLINE

Find out more at: 100awards.newcivilengineer.com/2016Find out more at: 100awards.newcivilengineer.com/2016

ENTRY & TABLE INFORMATION
Chris Williams 020 3033 2611
christopher.williams@emap.com

Sponsored by
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Piling • Dredging 
Cable & Pipe Laying 
Rock Placement 
Commercial Diving 
Sea Walls & Quays 
Bank Stabilisation 
Landing Stages 
Pontoons & Jetties 
Infrastructure Repairs 
Renewable Energy 
Flood Defences
Principal Contractor Experience
Design Capability

Marine Plant Hire
Crane & Spud Leg Barges 
Hopper Barges 
Pontoons • Workboats 
Survey Vessel 
Safety Boats • Tugs 
Dredge Pumping System

TMS Maritime is a 
leading UK specialist in 
marine civil engineering, 
ancillary floating plant 
and diving services

Tel: +44 (0)1626-866066 
Email: info@tmsmaritime.co.uk 

www.tmsmaritime.co.uk

International Tug and Towing 

www.griffintms.com

Marine Construction Services

Marine Civil engineering

All you’ll ever need..

0800 856 0057
www.welwyntoolgroup.com

Tools

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

For sale

FOR SALE
• Structural & Architectural practice
• M25 location
• Established 20+ years
• £1M-£1.5M turnover
• Profitable
• Commercial client base
• Good core staff
• 1-2 year workload confirmed
• 2-3 year handover

Replies in confidence to Pearce Campion 
020 3033 2767 pearce.campion@emap.com



75n e w  c i v i l  e n g i n e e r  /  m a r  16

Classified
c O n T a c T  r i c h a r d  s p a n t o n  0 2 0  3 0 3 3  2 9 7 9  r i c h a r d . s p a n T O n @ e m a p. c O m

Software
Macrete NCE 93x50mm Oct 14-paths.indd   1 10/10/2014   12:41

PrecaSt concrete

courSeS

  

 
  
  
 
 
 

 
 

 

  
 
 

  
 

Training Courses 
 

Ground Conditions Identification & Interpretation 
Heathrow: 25 Feb; Birmingham: 9 Mar; Bristol: 12 May 

 
Forms of Contract 

Contract Law and Forms of Contract 
Cardiff:  10 Mar 

 

NEC3 - Introduction 
Bristol: 25 Feb; Glasgow: 6 Apr 

 

JCT 2011 Design & Build Contract (2 Days) 
Bristol: 2–3 Mar 

 
Environmental 

Drainage Design (Foul & Surface Water) 
Glasgow: 10 Mar; Cardiff: 8 Jun; Belfast: 16 Jun 

 

Assessment & Remediation of Contaminated Land 
Cardiff: 25 Feb 

 

SuDS – Engineering Aspects 
Belfast: 3 Mar; Birmingham: 13 Apr; Glasgow: 5 May; Bristol: 16 Jun 

 

Land Drainage Law for Non-Legal Professionals 
Birmingham: 24 Feb; Cardiff: 21 Apr; Heathrow: 12 May 

 
Health, Safety & Welfare 

Legislation 
Glasgow: 9 Mar; Birmingham: 7 Jul 

 

Regulations & Codes 
Birmingham: 27 Apr; Glasgow: 12 May; Bristol: 6 Jul 

 

Site General Safety 
Bristol: 14 Apr; Birmingham: 16 Jun 

 

CDM Regs 2015 
Overview for Designers, Principal Designers & Clients 

Glasgow: 25 Feb; Bristol: 5 May 
 

Temporary Works Coordinator/Supervisor 
Belfast: 10 Mar; Heathrow: 16 Mar; Birmingham: 14 Apr; Glasgow: 20 Apr 

 
Highways 

(Endorsed by CIHT for CPD) 
Various Types of Pavement Design 

Manchester:  29 Feb; Belfast: 7 Jul 
 

Pavement Design using the DMRB 
Heathrow: 3 Mar; Glasgow: 18 May; Bristol: 2 Jun 

 
 

        01446 775959/admin@symmonsmadge.co.uk           
                             www.symmonsmadge.co.uk 
                        

comPuter GraPhicS

marsotti
Digital Construction

Paint a thousand words

Visit www.marsotti.co.uk or call 0114 345 0323

From logistics layouts to phasing diagrams, our graphics will help you 
clarify tenders, win bids, convey intentions and improve planning

to tender documents,
bid submissions, interview shows and pre-construction
presentations with Marsotti’s digital construction service
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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

Engineered Hydraulic Solutions

Lifting, Launching, 
Tensioning, Monitoring, 

Temporary Works, 
Transportation

Tel: 020 8843 6501
www.hevilifts.com   info@hevilifts.com

Jacking & MovingTiMber SofTware

rc DeTailing SpecialiST

geophySical SurveyS

Slab & Multi-Strand Post 
Tensioning, Bar Post Tensioning, Cable Stay Systems,  Structural 

Strengthening

Tel: 020 8843 6500 
www.structuralsystemsuk.com info@structuralsystemsuk.com

Post Tensioning & 
Structural Remediation  Design & Install



poST-TenSioning

Glenigan are the leading supplier of construction project 
leads in the UK. We add over 5,000 projects every month, 
containing details on the stage, value, online plans and 
contact details of key decision makers involved.

Looking for 
construction 
project leads?

Receive 5 free construction project leads relevant 
to your business - visit www.gleniganleads.com/leads

Glenigan are the leading supplier of construction project 
leads in the UK. We add over 5,000 projects every month, 
containing details on the stage, value, online plans and 
contact details of key decision makers involved.

Looking for 
construction 
project leads?

Receive 5 free construction project leads relevant 
to your business - visit www.gleniganleads.com/leads

Glenigan are the leading supplier of construction project 
leads in the UK. We add over 5,000 projects every month, 
containing details on the stage, value, online plans and 
contact details of key decision makers involved.

Looking for 
construction 
project leads?

Receive 5 free construction project leads relevant 
to your business - visit www.gleniganleads.com/leads

To aDverTiSe 

pleaSe conTacT 

richarD SpanTon 

020 3033 2979
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Hanson is one of the UK's largest suppliers of construction
materials and part of the HeidelbergCement Group.

We are a seeking an experienced contracting director to head
our national road surfacing and infrastructure business, based at
Shepshed, near Loughborough, Leicestershire.

Reporting to the divisional managing director, you will manage a
team of over 130 commercial and operational staff and be
responsible for the division’s health and safety, profitability and
environmental performance. 

Applicants must be degree qualified with excellent strategic and
budget control skills, and the ability to drive business development
and customer service excellence. Experience in the asphalt and
surfacing sector is essential for this senior management position,
which offers a competitive salary, company car and other benefits. 

To apply, please send your CV and covering letter to: 
Brian Charleton, Managing director, Hanson Asphalt and
Contracting, Ridgewood House, The Ridge, Chipping Sodbury,
Bristol BS37 6AY, or e-mail amy.funnell@hanson.com

Closing date for applications: February 26, 2016

For more information about Hanson, or to apply on line, visit
www.hanson.co.uk

We are an equal opportunities employer.            
Please ensure that you are legally able to          
work in the UK before applying for this role.

National contracting director

Did you know that Solution are now specialists in 
Rail, London Underground, Civil Engineering 

and Utilities recruitment?

In 2015, Henry Recruitment merged with Solution 
to become one. One agency providing a highly skilled workforce to 

service both client and candidate. With over 20 years’ collective industry 
experience, Dave and Alex are best placed to help source quality talent. 

So, if you are struggling to fi ll a diffi cult role or are looking for 
your next move, please get in touch.

Alex Prime
CIVIL ENGINEERING

Dave Rowe
RAIL & LONDON UNDERGROUND

new part of 
and trading as

Dave Rowe
RAIL & LONDON UNDERGROUND

T: 0207 855 9644
M: 0796 005 4752

E: drowe@sol-rec.com

Alex Prime
CIVIL ENGINEERING & UTILITIES

T: 0207 855 9644
M: 0792 328 8857

E: aprime@sol-rec.com

TECHNICAL MANAGER 
Competitive Salary and Attractive Benefits Package 

PAYE are one of the UK’s leading companies in the field of high quality stone and brick facades, refurbishment and adaption of  
historic buildings.  
 
We have worked on numerous prestigious projects in and around Central London including Battersea Power Station, Tower of 
London and The Royal Albert Hall. We hold a Royal Warrant for building  façade restoration and conservation.  
 
We are looking to recruit a Technical Manager with a degree in Civil or Structural  Engineering and a minimum of 5 years design 
or site engineering experience.   
 
Experience of façade engineering preferable. Responsibilities will include:- 
 

To apply, please send your CV to our Recruitment Manager, Joanna Curtis 
joannacurtis@paye.net   www.paye.net 

 

 Provide technical support to directors and senior management 
 Liaise with the clients project team during design development 
 Monitor quality standards 
 Resolve project specific design issues, proposing practical buildable solutions 
 Attendance at pre-construction and design development meetings  
 Liaise closely with site based project teams 
 Lead value engineering design workshops  
 Manage compliance checks against specification and client requirements  
 Manage design output to agreed programmes  
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In collaboration with

Short Course in 
Post Tensioning Design & Construction 
& Hands‐on Workshop 
13  ‐ 15 April 2016
Presented by Dr. Bijan O. Aalami and Dr. Florian Aalami

If so, register for this course and learn about the tools
needed for efficient, economical and serviceable
designs.  Early booking discounts apply. 

Would you like to update your knowledge on the latest
developments in construction technology? Are you
interested in the economics of post tensioning, design
procedures and software? 

Contact: Stephanie O’Mahony | CPD 
e: cpd@imperial.ac.uk | t: +44 (0)20 7594 6882
or register at: www.imperial.ac.uk/cpd/tension 

@ImperialCPD

In collaboration with

Short Course in 
Post Tensioning Design & Construction 
& Hands‐on Workshop 
13  ‐ 15 April 2016
Presented by Dr. Bijan O. Aalami and Dr. Florian Aalami

If so, register for this course and learn about the tools
needed for efficient, economical and serviceable
designs.  Early booking discounts apply. 

Would you like to update your knowledge on the latest
developments in construction technology? Are you
interested in the economics of post tensioning, design
procedures and software? 

Contact: Stephanie O’Mahony | CPD 
e: cpd@imperial.ac.uk | t: +44 (0)20 7594 6882
or register at: www.imperial.ac.uk/cpd/tension 

@ImperialCPD

How do you see the world?
MAKE A DIFFERENCE, JOIN OPUS

Contact Victoria Farrell Recruitment Manager at: 
recruitment@opusinternational.co.uk
www.opusinternational.co.uk/careers

A GREAT PLACE TO WORK - FOLLOW US:

Civil Engineering 
Vacancies Across 
all Levels 
UK O�  ces 
Nationwide

Rendel Limited, a subsidiary of Ingérop Group, 
is a specialist civil and structural engineering 
consultancy. With a heritage of more than 
175 years, Rendel is proud to have worked on 
prestigious and technically demanding projects 
such as the Thames Barrier, Sheikh Zayed 
Bridge, the Mersey Gateway Crossing and the 
New Europe Bridge Vidin-Calafat between 
Bulgaria-Romania.

Based in London and operating internationally, 
Rendel is engaged on some of the world’s largest 
transport infrastructure projects including bridges, 
tunnels, highways, ports and maritime facilities. 
We provide design, engineering, independent 
checking, technical advisory and construction 
supervisory services in the UK, Europe, Africa,  
the Middle East, Asia and Australia.

Current and future projects include High Speed 
2 (UK), The Garden Bridge (UK), Padma Bridge 
(Bangladesh), KNPC New Refinery (Kuwait), Tema 
Port (Ghana), NWRL Rail Link (Australia), M05 
Supervision (Ukraine) and Cairo Dry Port (Egypt).

If you would like the opportunity to join our team 
to work on technically challenging and interesting 
projects we would like to hear from you.

Current opportunities include: 

• Principal Bridge Engineer  
• Senior Geotechnical Engineer  
• Senior Drainage Engineer 
• Senior M&E Engineer 
• Principal Maritime Engineer 

Current International opportunities include:

•  Chief Resident Engineer  
(Ukraine Highways project)

•  Senior Project Finance and Accounts Specialist  
(Bangladesh Bridge project)

•  Principal Bridge Engineer  
(Bangladesh Bridge project)

 
Please send full details of your qualifications and 
experience to: recruitment@rendel-ltd.com

For further details, please visit the Careers 
section of our website at: www.rendel-ltd.com

Closing date for applications: 29 February 2016

Agency applications will not be accepted 
Rendel Limited is an equal opportunity employer

Engineering Opportunities in the UK and Internationally

Seeking an exciting challenge?

Rendel Limited, 61 Southwark Street, London SE1 1SA                                  rendel-ltd.com

 Manhattan Loft Development, London North West Rail Link, AustraliaDung Quat Refinery, VietnamGarden Bridge, London

CD2830_HPR_NCE_Advert_190x138_130116.indd   1 13/01/2016   14:54
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Transport Projects and 
Policy Manager
£58,359 - £62,343 pa inclusive 
Grade CB6 
Ref: EJR6394
Influential and rewarding management opportunity in an  
award-winning transport team.

Ealing is a richly diverse authority with a population of over 340,000.  
It is London’s third largest borough with one of the strongest 
economies in the UK. In 2015, Ealing won the coveted National 
Transport Awards “Transport Borough of the Year” prize, and has a 
track record of numerous awards for innovative transport projects.

The council has an ambitious agenda to build on its biking borough 
status to become a leading transport authority in cycling and urban 
realm renewal, whilst also reducing congestion, improving safety, 
and maximising the contribution transport can make to development 
and local regeneration.

A suitably experienced person is required to fill the vacancy of 
transport projects and policy manager to lead, direct and deliver 
the annual transport programme valued at c. £5m p.a. The role 
includes line management of a dedicated and experienced team 
of nine transport planners, coaching, developing and directing the 
team to deliver consistently high quality projects. In addition, the 
post-holder will have the ability to influence numerous high profile 
stakeholders, including TfL, councillors, and directors.

The key skills being sought for this post are:
•  an extensive track record as a manager or team leader in a transport 

planning related field, in a services-oriented organisation, influencing 
multiple teams to deliver service improvement

•  significant depth of understanding of transport planning, policy 
development, transport economics and assessment

•  excellent communication skills – especially in presentation of 
complex proposals and influencing external support behind 
schemes and policies meeting Council objectives

•  advanced motivational and performance management skills 
to galvanise staff and other interested parties in support of 
approved direction

•  comprehensively manage and deliver programmes of work 
containing multiple projects simultaneously, prioritising 
workload, with numerous suppliers.

You will need the ability to work under pressure, making evidence-
based decisions on complex matters, balancing strategic, technical, 
economic and political issues.

You will also be able to demonstrate a track record of programme 
and project delivery, within budget and deadlines.

A degree in transport planning, civil engineering, transport 
operations is required for this post.

This post is subject to Ealing’s enhanced vetting process.

Closing Date: 3 March 2016 
Interview Date: Week commencing 14 March 2016
If you are interested in this post please apply online at 
www.ealing.gov.uk/careers

An equAl 
opportunities 

employer
www.menasaandpartners.com

Successfully recruiting 
Civil Engineering talent 
across South East Asia

With the opening of our new offi  ce in Singapore, we 
are working with a range of clients across a number of 

industry sectors to source quality talent from across the 
globe. We have the following opportunities available.

In addition to these roles, we have other fantastic 
opportunities available across the Middle East, 

UK & Europe, Africa & SE Asia regions. 
If you are looking for a new role in SE Asia please email 

asia@menasaandpartners.com or if elsewhere around the 
globe info@menasaandpartners.com

Team Leader - Rail
Vietnam - $Neg

We are seeking a candidate to oversee an Engineering 
Design Team responsible for Track Alignment design of 

Metro & Road related projects. You should be degree 
qualifi ed and have a minimum of 15 years’ experience in 
Metro/Rail Design including Track & Alignment, previous 

SEA experience benefi cial but not essential.

jon@menasaandpartners.com

Rail Systems Integration Engineer
Hong Kong - $Neg

An opportunity to work for a Global Engineering 
Consultancy assisting with the integration of Rail Systems 

such as signalling, driverless trains, door automation, 
power & telecommunications. You must be Chartered and 

have a total of 15 years’ experience on Metro & Transit 
schemes. Chinese language skills would be benefi cial but 

not essential.

jon@menasaandpartners.com
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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

Everyone wants a great place to live in – here’s your opportunity  
to play a key role in making sure people get exactly that. You’ll  
enjoy plenty of variety too, not least as you’ll be giving expert  
technical advice and carrying out assessments, as well as  
reviewing foundation, substructure and superstructure designs. 

You’ll be working from home, so get ready for real flexibility and an excellent 
work/life balance. What’s more, as well as a high level of responsibility and 
autonomy, you’ll have the full support of our dedicated management network. 

NHBC (National House-Building Council) is a non-profit distributing  
company and the leading warranty and insurance provider and standards setter 
for UK house-building for new and newly converted homes. It reinvests all 
income in achieving its primary purpose: improving quality in house building to 
protect homeowners. 

We offer a comprehensive employment package in a great working environment 
– including a regional salary uplift where applicable, company car, bonus, 
generous pension scheme and contributory private healthcare, ongoing training 
and excellent opportunities for career progression.

Principal Engineers £45,000 - £58,000

Senior Engineers £41,000 - £53,000  
Nationwide
A Chartered Engineer (MICE or MIStructE) with substantial construction  
industry experience, you have a good understanding of the housing and 
commercial sectors. In-depth knowledge of superstructure, foundation and 
geotechnical design is also key, together with first-rate communication and 
presentation skills. In addition to the role undertaken by our senior engineers, 
as a Principal Engineer you will be required to provide both technical and 
managerial support, undertake monitoring and review reports as well as 
coaching and mentoring staff. 

Senior Geotechnical Engineer £41,000 - £46,000  
North East and Scotland 
As a Chartered Engineer (MICE or MIStructE) with substantial construction 
industry experience and comprehensive knowledge of UK ground conditions, 
geotechnical analyses, ground remediation techniques including vibro, piling 
systems and designs, slope stability assessments, foundation 
solutions and forensic investigations. 

For further information and to apply online,  
please visit: www.nhbccareers.co.uk/vacancies 
Closing date: Friday 4 March 2016.  
Interviews will be held: Week commencing 14 March 2016.

A Career Built on NHBC Standards
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In the Kier Services Property & Assets team we always have one eye on the future. 
Because we focus on the entire life cycle of an asset, we’re creating tomorrow’s 
facilities while delivering today’s.

We have the same approach to the development of our people. Whatever your 
experience, wherever you join us, we’re investing in your long-term potential - 
and we’ll provide industry-leading training and career pathways to fulfill it. That 
includes the freedom to progress into new areas across the entire organisation.

Now we’re looking for the people to help us realise our and their unique potential. 
Building on the strengths of our order book, our client portfolio and our refreshingly 
versatile structure, we’re going to break new ground in terms of what a property 
and assets business can achieve. We’re going to build exciting new partnerships 
that will rewrite what’s possible, across the public and private sectors.

We’re going to double in size over the next five years. Are you coming with us?

To apply for any of the positions please visit our website.

ARCHITECTS

BUILDING SURVEYORS

MECHANICAL & ELECTRICAL ENGINEERS

STRUCTURAL ENGINEERS  

COST MANAGERS/QUANTITY SURVEYORS  

PROJECT & PROGRAMME MANAGERS

ESTATE MANAGEMENT PROFESSIONALS

Our job is to keep  
our world working.

Your job is to keep us at the leading edge.

www.kier.co.uk
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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

Associate Director 
Chelmsford
£50,000-£55,000 Plus Benefits

Our client is a highly successful consultancy 
who are expanding their operation by 
opening a new o�ce in Chelmsford.  This is 
an ideal opportunity for a driven engineer at 
Associate Director level who is looking for a 
new career which will o�er varied working 
days.  You will develop the o�ce and the 
team, and will therefore have excellent team 
leading, management and business 
development skills.  A Chartered Engineer 
who has retained their technical knowledge 
and ability, working on roads and drainage 
schemes. 

Infrastructure Engineer 
Tunbridge Wells                           
£55,000-£60,000 Plus Benefits

An industry leading national developer 
whose projects include award winning, high 
quality residential and commercial 
developments is seeking an experienced 
infrastructure design engineer who has 
worked on residential schemes.   You 
should be proficient in WinDes 
Microdrainage, PDS and AutoCAD with a 
minimum HNC qualification.  You will be 
familiar with all Local Authority requirements.  
This is a dynamic firm who o�er outstanding 
career prospects.

Infrastructure Engineer 
Central London                           
£33,000-£37,000 Plus Benefits

Our client is seeking an experienced 
engineer skilled in using Windes and PDS 
to design roads and drainage 
infrastructure for large residential estates.   
A Chartered or near Chartered engineer, 
with excellent knowledge of highway 
design and Sectional Agreement 
processes. 
 

Infrastructure Engineer 
Cheltenham
£36,000-£43,000 Plus Benefits

Our client is a national company with an 
enviable reputation for creating high quality 
residential developments.  They are 
seeking a self-motivated and ambitious 
Engineer to work within their 
Gloucestershire o�ce.  You will be 
competent in roads and drainage design 
for large mixed use developments, and will 
have experience of carrying out site 
investigations.  A confident engineer who 
can liaise at all levels, including attending 
site and Local Authority meetings.  A 
minimum HNC in Civil Engineering is 
required, and you will be fully competent in 
WinDes Microdrainage and PDS.  

Principal Infrastructure Engineer 
St Albans                                                   
£45,000 Plus Car Allowance

Our client is a multi-discipline international 
consultancy seeking candidates with 
experience of leading development 
infrastructure design projects, particularly 
drainage schemes. For this position design 
experience of WinDes (MicroDrainage) is 
required, as well as proficiency in PDS. You 
will be responsible for the assessment and 
design of the development infrastructure 
from feasibility through planning to 
construction stage on projects up to multi 
million pounds in value.  The ability to 
mentor and motivate more junior engineers 
is vital.

Civil Engineer 
Oxfordshire    
£31,000-£33,000  Plus Benefits

Our client is seeking a civil engineer to 
work within their infrastructure team in 
Oxfordshire.  Contact us for further 
information on this great opportunity.
   

Associate 
Central London                     
£50,000-£60,000 Plus Benefits

This highly successful structural 
engineering practice is looking for an 
engineer/associate to help expand the 
business into civil engineering.  You will 
be the first infrastructure engineer they 
take on and a major part of your role 
will be to build a new team, implement 
standards and ensure the division 
complies with all relevant regulation.  
The project orderbook is in place, and 
you will work on a broad range of 
projects. This is an exciting opportunity 
for a motivated individual who is 
looking for a highly rewarding career 
move.

Senior Infrastructure Engineer 
Watford   
£48,000-£52,000 Plus Benefits

Our client is a prestigious award winning, 
international engineering consultancy.  
Their Watford o�ce is seeking an 
experienced senior engineer.  You will 
take a lead role on residential projects as 
well as education, healthcare, retail, 
commercial and leisure.  The ideal 
candidate will have at least 5 years’ 
experience at senior level providing roads 
and drainage design schemes, and 
experience working on S278 and flood risk 
or transport assessments.  Chartered or 
near Chartered engineer seeking their next 
career move. 

For a confidential chat, call us 8am to 8pm on 0203 1595 387

further your career
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