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

We need to champion  
our Work more

ur industry’s focus on Hinkley, High Speed 2 (HS2) and 
Heathrow is strangely at odds with the public’s true 
concern: housing. The infrastructure autumn is under-
way and we’ve already had some decisions. Well, one 
decision: committing to a nuclear future with Hinkley. 

And what a vote of confidence in the British construction industry it 
is by EdF – it’s tried building its European Pressurised Reactor in Fin-
land – no luck there. It’s tried building it back at home in France – still 
no joy. So where does it turn to get this thing built and operational? 
Britain – where else?

Even better news is that University College London says advances 
in renewable technologies mean Hinkley will be obsolete within seven 
years of its 2023 opening – so we can already start to look forward to 
tenders being invited for the decommissioning work.

But we’re still waiting on some other big decisions.
We still don’t know what Brexit actually means. We still know we 

need loads more infrastructure investment, particularly in metros here 
in London and around the other big cities – but we still don’t know how 
we’re going to pay for it.

We’re still planning for HS2 – but still – as the Public Accounts Com-
mittee says – we don’t know when it’s going to open, its cost or precise-
ly where it will go. Small details admittedly.

And we still don’t know if we’re going to build a new runway at Heath-
row, or Gatwick, or both, or neither.

Frankly, we still don’t have a joined up infrastructure strategy –  
although Sir John Armitt’s National Needs Assessment is shortly going 
to give some direction there.

One thing that is emerging is the government’s recognition of the 
need for housing to be central to the infrastructure debate.

It’s clearly high on the political agenda. New chancellor Philip Ham-
mond used the Conservative Party Conference to announce a £5bn 
fund to accelerate the construction of new homes. And in London, new 
mayor Sadiq Khan is making it clear that housing is top of his agenda 
too. It’s on the political agenda because it’s high on the public’s agenda.

There’s a lot of talk that in next month’s Autumn Statement, Hammond 

will  throw some money at infrastructure in the name of fiscal stimulus.
So what should he invest in? Here’s the thing. Opinion polling organ-

isation Ipsos Mori asked that question back in October 2012, the last 
time government was talking about infrastructure as fiscal stimulus.

And, despite our industry’s vocal support, building a new high speed 
line came rank bottom with support from only 4% of the respondents. 

Interesting, isn’t it? Want to know what was second from bottom? 
Yes, you’ve guessed it – more airport capacity with 5% support. 

So do you want to know what was top – and by a country mile? Build 
more homes. Forty per cent of people said this was way to boost the 

economy with infrastructure. And who in our industry is campaigning 
for that?

Improving roads was second and improving rail was third.
This is relevant right now as with this issue you will have received 

your British Construction Industry Awards supplement.
Inside are scores of projects that are delivering for society – and 

there’s not a high speed railway or third runway in sight.
We know that all of those have got a great story to tell and that every 

one is loved by the public or its end user – we know, because we visited the 
schemes in use, something engineers don’t often get to do. It’s revealing.

It tells us we are doing the stuff the public wants. And we need to 
shout about these projects more. These are the projects that govern-
ment should be investing its fiscal stimulus in. Let’s hope that it does.
● mark.hansford@emap.com, twitter @markhansford

New Civil Engineer

“Forty per cent of people said 
that building more homes was 

the way to boost the economy with 
infrastructure
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Innovative Solutions  
for Construction

Ground 
Heave 
Solutions
Cordek provides a comprehensive 
range of products to protect against the 
effects of Ground Heave. 

01403 799 600
info@cordek.com 
www.cordek.com

Cellcore HX Plus  
(with insulation layer)
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big data, visualisation.  
But what is clear is that 

something significant is happening 
and that it is moving rapidly from 
being a niche specialism within our 
profession to becoming a central 
plank of mainstream practice.  

This has to be positive. As one 
ICE member observed wryly to 
me recently, “look, we won’t stop 
digging holes in the ground – but 
digital is going to help us add so 
much more value and quality”.

To date, much of the attention 
has been on building information 
modelling (BIM) and how it will help 
us improve the delivery and – as we 
move to level 3 and beyond – the 
operation of infrastructure. 

And it is vital we get this right.  
In a time of tight public finances  
and low productivity growth we 
need to remove all the barriers  
to realising the benefits that BIM  
can bring.  

Once we begin to systematically 
use data as an asset, all sorts 
of opportunities will come into 
play. We often look enviously 
at other sectors where radical 
transformation has happened.

There is no reason why, in the 
infrastructure world, we can’t 
embrace technology and data to 
make similar shifts, with all the gains 
in productivity and user satisfaction 
that follow.  

But it isn’t just big transform-
ational changes to business models 
that are on offer. 

In an increasingly digitised 
industry, all of our decision making 

New technology  
is here to stay

“Something 
significant 

is happening and 
that it is moving 
rapidly from being a 
niche specialism to 
becoming a central 
plank of mainstream 
practice 

“ In an 
increasingly 

digitised industry, 
all of our decision 
making can be 
improved

his month, we  
will welcome a  
new ICE President 
with professor Tim 
Broyd replacing Sir 

John Armitt.  
Fortunately the days when a 

change of President represented 
a completely new agenda for the 
Institution are long gone. 

On 19 October, one of Armitt's 
final but perhaps most significant 
tasks will be to launch the ICE led 
National Needs Assessment – a 30 
year view of what the UK needs from 
its infrastructure.  

At the heart of Broyd’s year 
will be unlocking the potential of 
technology and digital engineering 
to help meet those needs.  

Your correspondent does 
occasionally find it difficult to 
navigate through the maze of  
related concepts; digital, smart,  

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

T

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

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

can be improved. 
New construction may decline as 

we get better at identifying other 
changes that can achieve the same 
outcome. 

Smart motorways and smart 
railways get a lot of attention, 
but how many new ticket halls 
have not been built since  London 
Underground introduced Oyster 
cards?

The ICE is committed to making 
sure our profession is driving 
these changes. That’s why we are 
dedicating next year’s flagship 
State of the Nation report to this 
subject. We’ve already begun taking 
evidence from experts inside and 
outside the profession. 

The strength of State of the 
Nation is, however, that it has 
become recognised as representing 
the broad sweep of thinking in our 
sector.

 If you think you can contribute 
– or just want to keep in touch with 
the project – do let us know.
l Please address any comments 
about the Lighthouse column to 
policy@ice.org.uk
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ENERGY

The government and French 
energy producer EdF have signed 
a historic agreement for the UK’s 
fi rst new nuclear power station 
for a generation. During a signing 
ceremony in London, business 
secretary Greg Clark, EDF chairman 
and chief executive Jean-Bernard 

Levy and China General Nuclear 
Power Corporation (CGN) 
chairman He Yu signed the fi nal 
documentation to enable Hinkley 
Point C to go ahead. EDF also 
confi rmed again that Hinkley is due 
to start producing electricity in 2025 
and that the construction cost to 
fi rst operation remains at £18bn in 
nominal terms.

KEY STATS

£3bn
Amount to 
be cut from
Heathrow 

third runway  
costs

30
Smart 

motorways 
planned over 

next nine 
years

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

H I G H  S P E E D  2
T O R I E S  WA N T  T O 
P R E S S  A H E A D  W I T H 
H I G H  S P E E D  2

Transport secretary Chris Grayling 
has said the government should 
“press ahead” with the proposed 
High Speed 2 (HS2) rail line. This 
comes just weeks after a Commons 
Public Accounts Committee report 
raised concerns about the delivery 
of the project, and HS2 Ltd chief 
executive Simon Kirby resigned.

Speaking at the Conservative 
Party Conference, in October, 
Grayling said: “We need to get more 
freight off the roads and onto rail. So 
how do we do that? Easy. We create 
more space on our railways. And 
how do we do that? We build a new 
railway that links our major cities.”

S T R U C T U R E S
K H A N  L AU N C H E S 
N E W  R E V I E W  O F 
G A R D E N  B R I D G E

London mayor Sadiq Khan has 
announced a review of the £185M 
Thames Garden Bridge project. The 
review will be led by Dame Margaret 
Hodge, the former chair of the 
House of Commons Public Accounts 
Committee. Her review will examine 
whether the project offers taxpayers 
value for money and investigate the 
work that Transport for London, the 
Greater London Authority and other 
bodies have put into the project 
since it was fi rst proposed. Public 
funding of £60M of public money has 
already been pledged to the project. 

Government and EdF sign 
historic Hinkley Point C 
go-ahead agreement  
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C R O S S R A I L 

DIAMOND 
CEILING
Over 100 diamond 
shaped pre-cast 
concrete slabs are being 
installed in the new 
ticket hall at Farringdon 
Crossrail station 
to create a visually 
striking architectural 
ceiling. The station is 
undergoing a major 
redevelopment to 
increase capacity, 
improve accessibility 
and upgrade 
interchanges under 
the Crossrail project. 
Crossrail said that the 
design of the ceiling in 
the western ticket hall 
at Farringdon station 
had been infl uenced by 
the nearby diamond 
and jewellery quarter.

T R A N S P O R T
SMART MOTORWAY 
CONCERNS ‘IGNORED’

MPs have urged the government 
to stop ignoring safety concerns 
about all lane running schemes on 
motorways. A Commons transport 
select committee report says the 
government should not proceed 
with all lane running schemes while 
major safety concerns exist. Its All 
Lane Running Report argues that 
conversion of hard shoulders into 
a running lane is a radical change 
to motorways and creates a real 
challenge for motorists.

L A T E S T
P O W E R H O U S E 
M I N I S T E R  Q U I T S
 
Northern Powerhouse minister Lord 
O’Neill has resigned. He was brought 
into government by then chancellor 
George Osborne to push the project. 
The former Goldman Sachs banker 
and Treasury commercial secretary 
gave no specifi c reason for leaving. 
Reports have indicated that he had 
concerns about Hinkley Point C and 
the Northern Powerhouse, though 
his resignation letter disputes this 
saying he wanted to continue his 
work in a non-governmental role.

T R A N S P O R T 
H E AT H R O W  C U T S 
R U N WAY  C O S T S

The cost of building a third runway 
at Heathrow Airport could be cut 
by £3bn, said the airport operator’s 
chairman Lord Deighton. In an 
interview with The Times, Deighton 
said that  the new plans could speed 
up construction by a year and cut 
£2bn to £3bn off the expansion cost. 
Some of the saving could be made 
by scrapping plans to re-route a 14-
lane section of the M25 via a 600m 
tunnel under the runway. It might 
now be re-routed around the airport.
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G A R D E N  B R I D G E
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DIAMOND 
CEILING
Over 100 diamond 
shaped pre-cast 
concrete slabs are being 
installed in the new 
ticket hall at Farringdon 
Crossrail station 
to create a visually 
striking architectural 
ceiling. The station is 
undergoing a major 
redevelopment to 
increase capacity, 
improve accessibility 
and upgrade 
interchanges under 
the Crossrail project. 
Crossrail said that the 
design of the ceiling in 
the western ticket hall 
at Farringdon station 
had been infl uenced by 
the nearby diamond 
and jewellery quarter.

T R A N S P O R T
SMART MOTORWAY 
CONCERNS ‘IGNORED’

MPs have urged the government 
to stop ignoring safety concerns 
about all lane running schemes on 
motorways. A Commons transport 
select committee report says the 
government should not proceed 
with all lane running schemes while 
major safety concerns exist. Its All 
Lane Running Report argues that 
conversion of hard shoulders into 
a running lane is a radical change 
to motorways and creates a real 
challenge for motorists.

L A T E S T
P O W E R H O U S E 
M I N I S T E R  Q U I T S
 
Northern Powerhouse minister Lord 
O’Neill has resigned. He was brought 
into government by then chancellor 
George Osborne to push the project. 
The former Goldman Sachs banker 
and Treasury commercial secretary 
gave no specifi c reason for leaving. 
Reports have indicated that he had 
concerns about Hinkley Point C and 
the Northern Powerhouse, though 
his resignation letter disputes this 
saying he wanted to continue his 
work in a non-governmental role.

T R A N S P O R T 
H E AT H R O W  C U T S 
R U N WAY  C O S T S

The cost of building a third runway 
at Heathrow Airport could be cut 
by £3bn, said the airport operator’s 
chairman Lord Deighton. In an 
interview with The Times, Deighton 
said that  the new plans could speed 
up construction by a year and cut 
£2bn to £3bn off the expansion cost. 
Some of the saving could be made 
by scrapping plans to re-route a 14-
lane section of the M25 via a 600m 
tunnel under the runway. It might 
now be re-routed around the airport.
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Where does the 
line stop for HS2? 

igh Speed 2 
Ltd (HS2) chief 
executive Simon 
Kirby has resigned. 
His departure from 

the rail mega-project follows that 
of engineering director Chris 
Dulake in March this year and, 
more recently, lead spin doctor 
Ben Ruse.

With three of the top team now 
gone: is the project derailing? 
And what do the recent 
departees know that we don’t?

Kirby’s departure is timely. In 
June this year, HS2 Ltd invited 
the industry to bid for around 
£11bn worth of contracts for 
phase 1 and it is now waiting on 
the government to approve the 
fi rst stage of the Hybrid Bill in a 
matter of weeks. This could lead 
to the start of construction work 
on the £55.7bn project.

But the programme faces cost 
pressures. Phase 1 of the project 
is currently forecast to cost 
£27bn, exceeding the available 
funding by £204M.

In June this year, public 
spending watchdog the National 
Audit Offi ce (NAO) published 

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

H
its report into whether the 
Department for Transport 
(DfT) was managing the HS2 
programme effectively. 

It said that the estimated cost 
of phase 2 exceeded available 
funding by £7bn. And, although 
a separate review commissioned 
by the Cabinet Offi ce identifi ed 
£9bn worth of potential savings, 
only £2bn of these have been 
agreed.

“HS2 is a large, complex and 
ambitious programme which is 
facing cost and time pressures,” 
says NAO head Amyas Morse.

“The unrealistic timetable set 
for HS2 Ltd by the Department 
[for Transport] means they are 
not as ready to deliver as they 
hoped to be at this point.

“The Department now needs 
to get the project working to a 
timescale that is achievable.”

The NAO report was welcomed 
by HS2 Ltd, which said that it 
acknowledged the progress 
made since a similar report was 
commissioned in 2013. 

But behind closed doors, have 
the fi ndings opened a can of 
worms which it cannot contain?

To date, the government has 
been behind the project, but 
it is not clear whether HS2 will 
emerge victorious from prime 
minister Theresa May’s post 
Brexit pondering phase.

Who is next? Non-executive 
director David Higgins’ 
contract is up in July next 
year. And although an HS2 Ltd 
spokesperson emphatically told 
New Civil Engineer that he has 
no current plans to leave, the 
question is: will he renew his 
contract or will he be following 
his colleagues and abandon this 
seemingly sinking ship? 

Read the full 
version of this 

article at 
newcivil

engineer.com

£204M
Funding 

shortfall for 
the £27bn 
first phase 
of the High 

Speed 2 
project 
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Do ex-offenders  
get a fair hearing?   

ike many employ-
ees, Michael* often 
wonders what his 
life would be like if 
he wasn’t working 

behind a desk all day. But while 
many others would imagine a 
life of travel and adventure, for 
Michael the alternative is a bleak 
vision of time behind bars.

As an ex-offender, he credits 
his job at Carillion as one of the 
major factors enabling him to 
successfully rebuild his life. His 
story certainly isn’t unique.

Around 10.5M people in the 
UK have a criminal conviction on 
the Police National Computer – 
that’s one in five working adults. 
For anyone with a conviction, 
ticking the box confirming this 
on an employment application 
form can often mean a candidate 
never gets any further in their 
search for work.

Non-profit organisation Business 
in the Community is coming up 
to the third anniversary of its Ban 
the Box campaign, where it urges 
employers not to ask applicants 
about previous offences at the first 

Analysis
E M I L Y  A S H W E L L

L
stage of the application process. 

The scheme aims to give peo-
ple the opportunity to present 
themselves and their skills, 
without a criminal conviction 
being the first thing an employer 
knows about them. Some compa-
nies will ask about convictions 
later in the recruitment process, 
others not at all.

And it’s something the civil en-
gineering sector has embraced. 
The latest firm to sign up to the 
scheme is London’s super sewer 
developer Thames Tideway, 
following in the footsteps of em-
ployers like Amey, Carillion and 
Interserve.

“As a responsible business, we 
have a duty to ensure that we’re 
employing the best people to 
deliver our services across the 
UK, but also making a difference 
to the communities we serve, 
including playing a role in the 
rehabilitation of ex-offenders,” 
says Amey head of social impact 
Emily Davies.

Amey makes a risk assessment 
on each job and carries out back-
ground checks as appropriate, 

but despite the misconceptions 
around employing ex-offenders 
over safety, reliability and repu-
tational risk, it still sees “ban-
ning the box” as an important 
part of an inclusive recruitment 
process.

For many civil engineering 
companies, the difference they 
make to people’s lives is obvi-
ous, whether they’re connecting 
communities with roads and 
bridges or protecting commu-
nities with flood defences. But 
many firms are now seeing 
there’s also an opportunity to 
make a huge difference simply 
by removing a small box.
l Full name withheld to  
protect identity
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was developing. However, this had 
to be delivered in person as they 
did not have a telephone, introduc-
ing a huge delay.

An hour later, shortly before the 
collapse, the same crew noted that 
the slope had deformed by a further 
3m or so, and that the movement 
was now sufficiently rapid to be 
observed with the naked eye. 
When the final collapse occurred 
at around 9.10am, the tipping crew 
reported that the transition from a 
visibly creeping mass to a flowslide 
appeared to be spontaneous and 
dramatic; they then reported the 
mass moving as a series of waves 
down the slope.

The volume of the landslide 
was estimated to have been about 
105,000m3, which is not especially 
large for a flowslide of this type. The 
landslide travelled around 500m be-
fore entering the village. The official 
report suggested that the velocity 
of the landslide front was between 
17km/h and 34km/h.

The landslide struck and relent-
lessly engulfed 16 houses and the 
Pantglas Junior School, killing 144 
people, of whom 116 were children, 
mostly aged between seven and 10 
years old. Five teachers were also 
killed and a further 29 children and 
six adults were injured. The last 
survivor was rescued less than two 
hours after the accident.

Aberfan was a key moment in 
our understanding of landslides, 
and of making mining safer. Sitting 
alongside the 1963 Vajont landslide 
disaster in Italy, the aftermath of 

50 years on, lessons 
from Aberfan are
still being learned

The Aberfan disaster, 
50 years ago, remains 
deeply etched on the 
collective memory 
of the UK populace; 

indeed, it is one of only a few British 
peacetime disasters that are famil-
iar even to those born years later.

Fifty years on, there remains 
tremendous power in the images of 
the aftermath of the accident, which 
caught the moments in which hard-
ened miners dug through mounds of 
mine waste that they had generated 
with their own hands, in a desper-
ate race to save the children of their 
community. 

Their faces show the grim 
reality that miners, all too familiar 
with accidents in which victims 
are buried, knew well – that the 
likelihood of survival when engulfed 
by rock and soil is terrifyingly low, 
rendered worse by the saturated 
nature of the filthy coal mine waste 
that engulfed the school, and by the 
high vulnerability of children to the 
effects of burial.

The events of that day are well-
known, but bear repeating. The 
flowslide occurred from Tip 7 of the 
Merthyr Vale colliery on the valley 
slopes above the village of Aberfan 
on 21 October 1966.  The progres-
sive failure was first noted when the 
crew responsible for waste tipping 
arrived on site at around 7.30am on 
the morning of the disaster.  

They reported that the tip had 
deformed by about 3m overnight, 
and tried to send a message down 
to the mine office that a landslide 

Special Report
D A V E  P E T L E Y

T
which was also graphically depicted 
in monochrome photographs, this 
landslide was hugely significant in 
terms of the development of science 
and understanding.

While elements of the aftermath 
of the landslide were handled in a 
manner that we might now question 
– the use of £150,000 of charitable 
funds to remove spoil tips from 
above the village even though the 
money had been donated by the 
public for the victims, for example 
– the scientific investigation of the 
disaster was undertaken rigor-
ously and involved acknowledged 
authority figures in geotechnical 
engineering.

Professor Alan Bishop, along 
with colleagues at Imperial College 
London, led the scientific investiga-
tion. But it also had input from the 
Meteorological Office, the Institute 
of Geological Sciences (now the 
British Geological Survey), the Na-

“ The 
investigation 

demonstrated 
that the failure in 
Aberfan’s Tip 7 was 
just the latest in a 
long succession of 
similar events
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tional Coal Board and various other 
organisations.  

The investigation demonstrated 
that the failure in Aberfan’s Tip 7 was 
just the latest in a long succession of 
similar events. A significant flowslide 
had occurred nearby at Abercynon in 
1939, an event that was actually larger 
than Aberfan, and which came close 
to causing loss of life. Aberfan’s Tip 4 
had failed in 1944; and Tip 7 itself had 
failed in 1963. 

Indeed the report of the public 
inquiry noted: “Tip slides are not new 
phenomena. Although not frequent, 
they have happened throughout the 
world and particularly in South Wales 
for many years, and they have given 
rise to quite an extensive body of 
literature available long before the 
disaster.” But it added that “there 
was no general apprehension in the 
National Coal Board regarding tip 
stability”.

The public inquiry report, although 
carefully written, was highly critical 
of the way in which tip stability had 
been managed. Thus, Aberfan sent 
a message through the geotechnical 
and mining industries about the 
importance of collecting data on, and 
learning from, previous events. This 
message remains current.

But it is also true to note that the 
mechanics of flowslides of this type 
were poorly understood prior to 
Aberfan. Flowslides in finer-grained 
materials were reasonably well 
described, particularly in relation to 
coastal failures in the Netherlands 
and quick clay slides in Norway. Bish-
op wrote a summary of his analyses 

of Aberfan, and other flowslides, in a 
1973 paper in which he highlighted 
the tendency of soil mechanics at the 
time to focus on processes up to the 
point of failure, and to ignore what 
happens thereafter. 

He demonstrated the importance 
of the brittleness index – the ratio 
between peak and residual strength, 
in determining post-failure behaviour. 
In particular he noted that where the 
Brittleness Index is large, high strain 
rates could develop in the post-failure 
domain. He used multiple examples 
to highlight and interrogate this be-
haviour. This observation has proven 
to be astute.

The Aberfan flowslide also depend-
ed on the availability of large volumes 
of water. In this case the tip had 
been constructed on top of a spring 
that created saturated conditions 
after periods of heavy rainfall. Thus, 
Aberfan highlighted the importance 
of understanding site hydrogeology 
prior to and during tipping. 

Nonetheless, the investigations 

immediately after Aberfan did not 
fully solve the problems of flowslides, 
and in particular static liquefaction 
behaviour. Bishop himself noted that 
aspects of this behaviour remained 
poorly constrained, and even specu-
lated that air entrainment might play 
a role, which we now know is not the 
case in most flowslides of this type. 
These problems had to wait for sever-
al more years to be resolved, but built 
upon the Aberfan work.

But the investigations of Aber-
fan were more than sufficient for 
the public inquiry to make strong 
recommendations in terms of mine 
waste management. In particular, 
they highlighted the need for proper 
understanding of the hydrology and 
hydrogeology of tip sites, and of the 
materials upon which the tip is con-
structed, as well as proper manage-
ment of the tips themselves.

The government and the National 
Coal Board subsequently took up 
these recommendations, and to a 
large degree they have also been 
implemented internationally. Many 
dangerous spoil heaps were removed 
or re-engineered, even though in 
the public inquiry the National Coal 
Board argued that this might be pro-
hibitively expensive.

Far greater attention was paid to 
the properties of the location of spoil 
heaps, in particular in relation to 
the hydrogeology; to the mechani-
cal properties of the waste itself, in 
particular in relation to the amount of 
fine-grained material present; and to 
the density of the tipped waste.

No large-scale repeat of the Aberfan 
disaster has occurred in the UK, and 
given the limited mining that now 
occurs, and the strict regulatory 
environment, a similar event does not 
seem likely.   

Of course the accident at Aberfan 
also had a profound impact in other 
areas of understanding of such disas-
ters. Subsequent studies looked at the 
impact of trauma on communities by: 
evaluating changes in the birth rate in 
the village after the disaster; looking 
at the impact of post-traumatic stress 
disorder on survivors; and consider-
ing the interactions between govern-
ments and large-scale disasters. Many 
of these studies have proven to be as 
influential in their own fields as was 
the investigation of the geotechnical 
aspects of the failure.

However, even after 50 years the 
lessons of Aberfan have not been 
learnt universally. In many less devel-
oped countries the rate of mining and 
quarrying related flowslides remains 

“The tip 
had been 

constructed on top  
of a spring that 
created saturated 
conditions after 
periods of heavy 
rainfall

The landslip 
engulfed Pantglas 
Junior School: In 
total 144 people 
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was developing. However, this had 
to be delivered in person as they 
did not have a telephone, introduc-
ing a huge delay.

An hour later, shortly before the 
collapse, the same crew noted that 
the slope had deformed by a further 
3m or so, and that the movement 
was now sufficiently rapid to be 
observed with the naked eye. 
When the final collapse occurred 
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reported that the transition from a 
visibly creeping mass to a flowslide 
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mass moving as a series of waves 
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report suggested that the velocity 
of the landslide front was between 
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survivor was rescued less than two 
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Aberfan was a key moment in 
our understanding of landslides, 
and of making mining safer. Sitting 
alongside the 1963 Vajont landslide 
disaster in Italy, the aftermath of 

50 years on, lessons 
from Aberfan are
still being learned

The Aberfan disaster, 
50 years ago, remains 
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collective memory 
of the UK populace; 

indeed, it is one of only a few British 
peacetime disasters that are famil-
iar even to those born years later.

Fifty years on, there remains 
tremendous power in the images of 
the aftermath of the accident, which 
caught the moments in which hard-
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reality that miners, all too familiar 
with accidents in which victims 
are buried, knew well – that the 
likelihood of survival when engulfed 
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high vulnerability of children to the 
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The events of that day are well-
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Merthyr Vale colliery on the valley 
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sive failure was first noted when the 
crew responsible for waste tipping 
arrived on site at around 7.30am on 
the morning of the disaster.  

They reported that the tip had 
deformed by about 3m overnight, 
and tried to send a message down 
to the mine office that a landslide 
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which was also graphically depicted 
in monochrome photographs, this 
landslide was hugely significant in 
terms of the development of science 
and understanding.
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above the village even though the 
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– the scientific investigation of the 
disaster was undertaken rigor-
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authority figures in geotechnical 
engineering.

Professor Alan Bishop, along 
with colleagues at Imperial College 
London, led the scientific investiga-
tion. But it also had input from the 
Meteorological Office, the Institute 
of Geological Sciences (now the 
British Geological Survey), the Na-
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tional Coal Board and various other 
organisations.  

The investigation demonstrated 
that the failure in Aberfan’s Tip 7 was 
just the latest in a long succession of 
similar events. A significant flowslide 
had occurred nearby at Abercynon in 
1939, an event that was actually larger 
than Aberfan, and which came close 
to causing loss of life. Aberfan’s Tip 4 
had failed in 1944; and Tip 7 itself had 
failed in 1963. 

Indeed the report of the public 
inquiry noted: “Tip slides are not new 
phenomena. Although not frequent, 
they have happened throughout the 
world and particularly in South Wales 
for many years, and they have given 
rise to quite an extensive body of 
literature available long before the 
disaster.” But it added that “there 
was no general apprehension in the 
National Coal Board regarding tip 
stability”.

The public inquiry report, although 
carefully written, was highly critical 
of the way in which tip stability had 
been managed. Thus, Aberfan sent 
a message through the geotechnical 
and mining industries about the 
importance of collecting data on, and 
learning from, previous events. This 
message remains current.

But it is also true to note that the 
mechanics of flowslides of this type 
were poorly understood prior to 
Aberfan. Flowslides in finer-grained 
materials were reasonably well 
described, particularly in relation to 
coastal failures in the Netherlands 
and quick clay slides in Norway. Bish-
op wrote a summary of his analyses 

of Aberfan, and other flowslides, in a 
1973 paper in which he highlighted 
the tendency of soil mechanics at the 
time to focus on processes up to the 
point of failure, and to ignore what 
happens thereafter. 

He demonstrated the importance 
of the brittleness index – the ratio 
between peak and residual strength, 
in determining post-failure behaviour. 
In particular he noted that where the 
Brittleness Index is large, high strain 
rates could develop in the post-failure 
domain. He used multiple examples 
to highlight and interrogate this be-
haviour. This observation has proven 
to be astute.

The Aberfan flowslide also depend-
ed on the availability of large volumes 
of water. In this case the tip had 
been constructed on top of a spring 
that created saturated conditions 
after periods of heavy rainfall. Thus, 
Aberfan highlighted the importance 
of understanding site hydrogeology 
prior to and during tipping. 

Nonetheless, the investigations 

immediately after Aberfan did not 
fully solve the problems of flowslides, 
and in particular static liquefaction 
behaviour. Bishop himself noted that 
aspects of this behaviour remained 
poorly constrained, and even specu-
lated that air entrainment might play 
a role, which we now know is not the 
case in most flowslides of this type. 
These problems had to wait for sever-
al more years to be resolved, but built 
upon the Aberfan work.

But the investigations of Aber-
fan were more than sufficient for 
the public inquiry to make strong 
recommendations in terms of mine 
waste management. In particular, 
they highlighted the need for proper 
understanding of the hydrology and 
hydrogeology of tip sites, and of the 
materials upon which the tip is con-
structed, as well as proper manage-
ment of the tips themselves.

The government and the National 
Coal Board subsequently took up 
these recommendations, and to a 
large degree they have also been 
implemented internationally. Many 
dangerous spoil heaps were removed 
or re-engineered, even though in 
the public inquiry the National Coal 
Board argued that this might be pro-
hibitively expensive.

Far greater attention was paid to 
the properties of the location of spoil 
heaps, in particular in relation to 
the hydrogeology; to the mechani-
cal properties of the waste itself, in 
particular in relation to the amount of 
fine-grained material present; and to 
the density of the tipped waste.

No large-scale repeat of the Aberfan 
disaster has occurred in the UK, and 
given the limited mining that now 
occurs, and the strict regulatory 
environment, a similar event does not 
seem likely.   

Of course the accident at Aberfan 
also had a profound impact in other 
areas of understanding of such disas-
ters. Subsequent studies looked at the 
impact of trauma on communities by: 
evaluating changes in the birth rate in 
the village after the disaster; looking 
at the impact of post-traumatic stress 
disorder on survivors; and consider-
ing the interactions between govern-
ments and large-scale disasters. Many 
of these studies have proven to be as 
influential in their own fields as was 
the investigation of the geotechnical 
aspects of the failure.

However, even after 50 years the 
lessons of Aberfan have not been 
learnt universally. In many less devel-
oped countries the rate of mining and 
quarrying related flowslides remains 
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surprisingly high, and these take 
a terrible toll. The table (see right) 
lists major fatality-inducing mining, 
quarrying and waste management 
flowslides in the last five years; 
most of these involve sliding in 
mine waste, and thus are analogous 
at some level to Aberfan. Some are 
remarkably similar. The impact has 
been almost 1,000 deaths, mostly in 
China and Myanmar. 

A cumulative plot of human loss-
es over this period shows acceler-
ation in the last three years. This is 
driven primarily by the sequence of 
major flowslides in the Hpakant area 
of Myanmar in the last two years, 
which have involved the collapse of 
waste heaps created from jade min-
ing. The high death tolls reflect the 
dangers of unregulated extraction of 
jade from the waste piles by artisan, 
usually poverty-stricken and often 
blameless miners. 

The socio-economic background 
to these mining operations is 
complex, but the intensity of jade 
mining in this area has increased 
dramatically in recent years as op-
erators try to maximise extraction 
rates prior to anticipated increased 
levels of regulation as Myanmar 
transitions towards a democratic 
governance system. The conse-
quences for the poor, artisan miners 
in the Hpakant area are severe.

And of course the failure of tailings 
dams, and the transition of the waste 
into highly mobile flowslides, as illus-
trated by the Bento Rodriguez failure 
in Brazil in 2015, remains alarmingly 
common. It is hard to think of any 
other area of geotechnical engineer-
ing that has such a high failure rate 
with such devastating impacts, and 
at least superficially it remains deeply 
surprising that this level of impact is 
tolerated.

The legacy of Aberfan lives on, 
and will continue to do so for the 
foreseeable future. Aberfan high-
lighted the risks posed by types of 
materials, changed the ways that 
mining operations are undertaken in 
most countries, drove an under-
standing of the processes of static 
liquefaction and inspired consider-
able future research. The challenge 
now is to ensure that these lessons 
are applied everywhere.
● Dave Petley is University of East 
Anglia pro-vice chancellor 

 Date Location Deaths Facility Trigger

09/05/2011 Luojiang, Guilin, Guangxi Zhuang, China 22 Quarry Rainfall

17/09/2011 Baqiao District Xi’an, Shaanxi, China 32 Quarry waste Rainfall

04/01/2012 Napnapan, Pantukan, Campostela Valley, Philippines 84 Mine Rainfall

24/01/2012 Tumbi Quarry, Hides and Komos, Papua New Guinea 25 Quarry Unknown

13/08/2012 Pangoyi, Orientale province, Democratic Republic of 
Congo

60 Mine Unknown

30/08/2012 Mati City, Mindanao, Philippines 20 Mine Rainfall

07/09/2012 La Pan Tan Commune, Yen Bai, Vietnam 20 Mine waste Rainfall

28/03/2013 Jiama Mine, Maizhokunggar county, Tibet 83 Mine waste Unknown

06/03/2015 Maw Mau Layang, Hpakant, Myanmar 24 Mine waste Unknown

30/03/2015 Hpakant town, Kachin state, Myanmar 30 Mine waste Unknown

09/04/2015 Lonekhin village, Hpakant, Myanmar 70 Mine waste Unknown

05/11/2015 Bento Rodriguez, Brazil 28 Mine waste Tailings 
dam 
collapse

21/11/2015 Hpakant township, Myanmar 214 Mine waste Unknown

20/12/2015 Hengtaiyu Industrial Park, Shenzhen, China 77 Construction 
waste

Unknown

25/12/2015 Hpakant township, Myanmar 55 Mine waste Unknown

12/01/2016 Hpakant township, Myanmar 40 Mine waste Unknown

23/05/2016 Wehkahmo , Hpakant, Myanmar 112 Mine waste Unknown

flowSlIdeS In mIneS, quarrIeS and conSTrucTIon  
waSTe SToreS: January 2011 To PreSenT

16 n E w  c i V i L  E n g i n E E r    |    n o V E m b E r  2016

Cu
m

ula
tiv

e n
um

be
r o

f f
at

ali
tie

s

Date

2011 2012

0

200

400

600

800

1000

1200

2013 2014 2015 2016 2017

deaTHS SInce January 2011 cauSed By flowSlIdeS In
quarrIeS, mIneS and conSTrucTIon waSTe SToreS

OUR SUPPORT
YOUR SOLUTION

Groundforce Shorco (Major Projects) has a large fleet
of equipment combined with a first class technical
team to support both designers and site personnel.
Groundforce’s hydraulic props range from 50T to 500T
capacity that includes a well-established market
leading Wireless Load Monitoring system.

www.vpgroundforce.com/shoring
T: 0845 602 9963    E: majorprojects@vpplc.com

>>>>>

50m 500T

EC
3U

P 
TO

PROPPING CAPACITYCLEAR SPAN

WIRELESS
LOAD
MONITORINGSPECIALISTS

BASEMENT EUROCODE

DESIGN
COMPLIANT

AVAILABLE STRUT

Version 3.1 Technical File Available Now
The latest version of the Technical File is available to view and download on the Groundforce website. 

Major Projects

Groundforce Shorco

00000-Groundforce Advert 1 265x210 .qxp_Layout 1  23/09/2016  16:10  Page 1



Special  Report

surprisingly high, and these take 
a terrible toll. The table (see right) 
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most of these involve sliding in 
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at some level to Aberfan. Some are 
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been almost 1,000 deaths, mostly in 
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A cumulative plot of human loss-
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ation in the last three years. This is 
driven primarily by the sequence of 
major flowslides in the Hpakant area 
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dangers of unregulated extraction of 
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to these mining operations is 
complex, but the intensity of jade 
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erators try to maximise extraction 
rates prior to anticipated increased 
levels of regulation as Myanmar 
transitions towards a democratic 
governance system. The conse-
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common. It is hard to think of any 
other area of geotechnical engineer-
ing that has such a high failure rate 
with such devastating impacts, and 
at least superficially it remains deeply 
surprising that this level of impact is 
tolerated.

The legacy of Aberfan lives on, 
and will continue to do so for the 
foreseeable future. Aberfan high-
lighted the risks posed by types of 
materials, changed the ways that 
mining operations are undertaken in 
most countries, drove an under-
standing of the processes of static 
liquefaction and inspired consider-
able future research. The challenge 
now is to ensure that these lessons 
are applied everywhere.
● Dave Petley is University of East 
Anglia pro-vice chancellor 
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E n E r g y
Ethics vErsus 
frEEdom of spEEch

I object most strongly to members of 
our Institution making accusations 
of immorality against fellow 
members because of differing beliefs 
(New Civil Engineer, October). We 
are a professional body and as such 
should be able to express our views 
honestly without the threat of being 
accused of being immoral.

Nuclear power has served this 
country extremely well. There is 
a challenge as to the best means 
of dealing with high level nuclear 
waste, but with the knowledge 
gained and the right political will 
this challenge can be overcome.

The government’s aim is to produce 
15% of our electricity from renewables 
by 2020. The reality is what 
percentage of our total requirement 
is produced when the wind does not 
blow and the sun does not shine? 
I would suggest that we could not 
run our essential services, including 
hospitals, if we argue that renewables 
are the end game.
Derek Godfrey (F) derek_g_
godfrey@btopenworld.com
Editor’s note: Fair point regarding 
making accusations Godfrey, but it’s 
worth pointing out that although the 
wind does not always blow and the 
sun does not always shine, the tides 
do come and go twice a day without 
fail.

E n E r g y
Will rEnEWablEs 
ovErtakE nuclEar?
The proposed Hinkley Point nuclear 
reactor will take more than seven 
years to implement. By that time 
there will be a revolution in both 
alternative and nuclear energy with 
production prices dropping to a 
quarter of the negotiated Hinkley 

rates. New developments in solar 
and air-lithium batteries will allow 
individual house owners to produce 
and save their own electricity. 

Other alternatives include LENR’s 
(the new name for cold fusion) 
with the Italian, Andrea Rossi’s 
company developing prototypes and 
aspiration to build micro-systems 
that could provide home electricity 
and heating. 

And then there are the small 
modular reactors including thorium 
salt reactors being developed in 
Canada, Norway, India and China 
that do not require expensive 
pressure vessels, are fail safe and 
can burn up nuclear waste.

Consequently the Hinkley Point 
investors, developers and political 
supporters could end up with egg 
on their faces as the public declares 
home rule or obtains its electricity 
from small alternative providers.
David Meigh (M) jdavidmeigh@
gmail.com

S t r u c t u r E S
adapting to survivE

The idea of adaptive structures 
seems to be an innovative and 
rightly praised design theory. 
My main concern would be the 
application to combat wind loading 
on tall buildings. 

Wind loading is generally a very 
instantaneous load - especially in 
the extreme events for which it 
would be used. How quickly can 
these structures change shape to 
resist the extreme force? Would it 
need localised weather forecasting 
to determine when it should change 
shape and for how long, or could 
it respond as instantaneously as 
the load is applied to prevent a ‘lag 
time’?

Stewart Marshall, posted online 
on article headed  “Super tall, 
super smart: adaptive structures” 

@
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I n f r A S t r u c t u r E
planning rEform  
is urgEntly nEEdEd

The Lighthouse article, 
“Engagement is the key to driving 
the infrastructure agenda” New Civil 
Engineer October) is incorrect. The 
key to driving the infrastructure 
agenda for UK is a better planning 
system. It takes twice as long in 
UK as France to get the spade in 
the ground because France has 
an ascription of major schemes 
to be of national importance and 
an associated recognition in its 
planning system. How many of 
the schemes announced by then 

chancellor George Osborne three 
years ago will be on site within the 
next five years?

Before politicians announce such 
programmes the best and first 
strategy they could instigate for 
the benefit of the country is a much 
improved planning system which 
gets spades in the ground within five 
years of a scheme’s announcement.
John Franklin (F), 11 The Ridings, 
East Horsley KT24 5BN

E n g I n E E r I n g  E q u A l I t y 
Quotas QuEstionEd

By introducing quotas, companies 
become forced to employ women 
based on their gender, rather 
than their ability to do the job. 
This could also result in men 
being overlooked for a position 
because of their gender. From a 
personal perspective, I would feel 
discouraged applying for a position 
where there is a quota, because if 
I was successful, I would always 
wonder if my success was down to 
my ability or down to my gender.

infrastructure: over-long planning

Your View
l e t t e r s  to  t h e  e d i to r  A N d  C o M M e N t s  o N l i N e
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Engineers will of 
course be familiar 
with the need to 
identify a reasonable 
means of building 
a structure – but in 
my experience this 
is rarely the method 
that contractors 
eventually choose. 

Complex structures 
such as lightweight cable roofs or tall buildings 
are generally at their most vulnerable during 
the construction phase – a concept that bridge 
engineers understand well. 

The final sequence of construction often 
needs to be carefully evaluated by complex 
structural staged analysis which can reveal that 
alterations are necessary in the design. Design 
consultants are understandably sometimes 
reticent to become involved for commercial and 
legal reasons.

Contractors are therefore having to carry out 
long and complex analysis after contracts are 
awarded with all the problems that this entails. 

Clients may not realise the complexities and 
costs involved with this type of work as it is 
often classed as a contractor overhead, but 
the reality is that, as structures become more 
complex to build, it is not unnatural for there to 
be an engineering cost attached to innovative 
construction methods. 

The number of engineers able and willing to 
carry out this type of work is relatively limited.

Flint & Neill was recently involved with the 
new roof of the London Olympic Stadium where 
we provided erection analysis and engineering 
services to main contractor Balfour Beatty. 

The roof now covers approximately 45,000m2 
and is the largest cable net roof in the world. 

This involved analysing some 600 load 
stages during the build process. A construction 

sequence was developed to ensure that the 
final structure had the same stresses in it that it 
would have had if the entire structure had been 
magically built in the air and gravity had been 
suddenly “switched on”– no small task.

The traditional approach of a design team 
giving a contractor a design to build is giving 
way to a more collaborative approach involving 
many more professionals, some on the clients’ 
side and some on the contractors’ side, but in 
more niche areas. 

This collaborative approach ultimately 
results in some of the most innovative and 
exciting structures around, but it is essential 
that the right input is given at the right time 
from the right person. 

The design process is a cyclic one and 
this needs to include the erection analysis. 
Computer software is becoming more and more 
adept at reducing the design cycle within the 
design team.

My hope for the future is that we can develop 
tools that allow the contractor to assist and 
collaborate with the design team so that a 
particular method of construction can be 
evaluated not just in cost terms but in design 
terms as well. 

We may need some re-evaluation of 
contractual mechanisms to allow this to 
happen, but it will ultimately be to the benefit of 
the industry as a whole.
l John Cutlack is Flint & Neill project director

D E S I g n  v I E w

Collaboration  
brings better  

solutions

John 
cutlack

Gender balance in engineering 
can only be solved by starting at 
grass roots - changing stereotypes 
and promoting engineering to 
children as a job that both men and 
women can do.  
Frances McCord posted online on 
article headed “Analysis ‘Quota’ is 
not a dirty word”

r o A D S
arE smart motorWays 
such a good idEa?

Can’t say I’m terribly comfortable 
using smart motorways. Overhead 
variable signage – on which it all 
depends – can be rather hit and 
miss, with restrictions being altered 
apparently randomly, messages 
displayed relating to problems that 
don’t seem to be there, etc. 

A worrying percentage of drivers 
seem to think the red cross means 
that lane is specially reserved 
for them. Does anyone ever get 
prosecuted – or is that left for the 
poor unfortunate who ends up 
running into the back of them as 
they swerve out of lane at the last 
moment?  
John David Gartside, posted 
online on article headed “Go-
ahead for £860M M4 smart 
scheme”

r o A D S
smart motorWays 
spEll disastEr for 
motorists

If it goes anything like the M25 
between J5 and J7 it will be a 
disaster. Every time a car breaks 
down, which happens at least three 
times a day, there is a massive tail-
back of traffic. 

Why not just widen the motorway 
and have a new hard shoulder? 
Alternatively, if cost savings are 
required, fast reaction breakdown 
vehicles at regular spacings along 
the motorway are required that 
can clear broken down vehicles 
immediately. 

However, it must be noted that 
once the inside lane is blocked, 
there is no route for emergency 
vehicles to pass.  
David Weller, posted online on 
article headed “Go-ahead for 
£860M M4 smart scheme” 
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E n E r g y
Ethics vErsus 
frEEdom of spEEch

I object most strongly to members of 
our Institution making accusations 
of immorality against fellow 
members because of differing beliefs 
(New Civil Engineer, October). We 
are a professional body and as such 
should be able to express our views 
honestly without the threat of being 
accused of being immoral.

Nuclear power has served this 
country extremely well. There is 
a challenge as to the best means 
of dealing with high level nuclear 
waste, but with the knowledge 
gained and the right political will 
this challenge can be overcome.

The government’s aim is to produce 
15% of our electricity from renewables 
by 2020. The reality is what 
percentage of our total requirement 
is produced when the wind does not 
blow and the sun does not shine? 
I would suggest that we could not 
run our essential services, including 
hospitals, if we argue that renewables 
are the end game.
Derek Godfrey (F) derek_g_
godfrey@btopenworld.com
Editor’s note: Fair point regarding 
making accusations Godfrey, but it’s 
worth pointing out that although the 
wind does not always blow and the 
sun does not always shine, the tides 
do come and go twice a day without 
fail.

E n E r g y
Will rEnEWablEs 
ovErtakE nuclEar?
The proposed Hinkley Point nuclear 
reactor will take more than seven 
years to implement. By that time 
there will be a revolution in both 
alternative and nuclear energy with 
production prices dropping to a 
quarter of the negotiated Hinkley 

rates. New developments in solar 
and air-lithium batteries will allow 
individual house owners to produce 
and save their own electricity. 

Other alternatives include LENR’s 
(the new name for cold fusion) 
with the Italian, Andrea Rossi’s 
company developing prototypes and 
aspiration to build micro-systems 
that could provide home electricity 
and heating. 

And then there are the small 
modular reactors including thorium 
salt reactors being developed in 
Canada, Norway, India and China 
that do not require expensive 
pressure vessels, are fail safe and 
can burn up nuclear waste.

Consequently the Hinkley Point 
investors, developers and political 
supporters could end up with egg 
on their faces as the public declares 
home rule or obtains its electricity 
from small alternative providers.
David Meigh (M) jdavidmeigh@
gmail.com

S t r u c t u r E S
adapting to survivE

The idea of adaptive structures 
seems to be an innovative and 
rightly praised design theory. 
My main concern would be the 
application to combat wind loading 
on tall buildings. 

Wind loading is generally a very 
instantaneous load - especially in 
the extreme events for which it 
would be used. How quickly can 
these structures change shape to 
resist the extreme force? Would it 
need localised weather forecasting 
to determine when it should change 
shape and for how long, or could 
it respond as instantaneously as 
the load is applied to prevent a ‘lag 
time’?

Stewart Marshall, posted online 
on article headed  “Super tall, 
super smart: adaptive structures” 
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I n f r A S t r u c t u r E
planning rEform  
is urgEntly nEEdEd

The Lighthouse article, 
“Engagement is the key to driving 
the infrastructure agenda” New Civil 
Engineer October) is incorrect. The 
key to driving the infrastructure 
agenda for UK is a better planning 
system. It takes twice as long in 
UK as France to get the spade in 
the ground because France has 
an ascription of major schemes 
to be of national importance and 
an associated recognition in its 
planning system. How many of 
the schemes announced by then 

chancellor George Osborne three 
years ago will be on site within the 
next five years?

Before politicians announce such 
programmes the best and first 
strategy they could instigate for 
the benefit of the country is a much 
improved planning system which 
gets spades in the ground within five 
years of a scheme’s announcement.
John Franklin (F), 11 The Ridings, 
East Horsley KT24 5BN

E n g I n E E r I n g  E q u A l I t y 
Quotas QuEstionEd

By introducing quotas, companies 
become forced to employ women 
based on their gender, rather 
than their ability to do the job. 
This could also result in men 
being overlooked for a position 
because of their gender. From a 
personal perspective, I would feel 
discouraged applying for a position 
where there is a quota, because if 
I was successful, I would always 
wonder if my success was down to 
my ability or down to my gender.

infrastructure: over-long planning

Your View
l e t t e r s  to  t h e  e d i to r  A N d  C o M M e N t s  o N l i N e
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Engineers will of 
course be familiar 
with the need to 
identify a reasonable 
means of building 
a structure – but in 
my experience this 
is rarely the method 
that contractors 
eventually choose. 

Complex structures 
such as lightweight cable roofs or tall buildings 
are generally at their most vulnerable during 
the construction phase – a concept that bridge 
engineers understand well. 

The final sequence of construction often 
needs to be carefully evaluated by complex 
structural staged analysis which can reveal that 
alterations are necessary in the design. Design 
consultants are understandably sometimes 
reticent to become involved for commercial and 
legal reasons.

Contractors are therefore having to carry out 
long and complex analysis after contracts are 
awarded with all the problems that this entails. 

Clients may not realise the complexities and 
costs involved with this type of work as it is 
often classed as a contractor overhead, but 
the reality is that, as structures become more 
complex to build, it is not unnatural for there to 
be an engineering cost attached to innovative 
construction methods. 

The number of engineers able and willing to 
carry out this type of work is relatively limited.

Flint & Neill was recently involved with the 
new roof of the London Olympic Stadium where 
we provided erection analysis and engineering 
services to main contractor Balfour Beatty. 

The roof now covers approximately 45,000m2 
and is the largest cable net roof in the world. 

This involved analysing some 600 load 
stages during the build process. A construction 

sequence was developed to ensure that the 
final structure had the same stresses in it that it 
would have had if the entire structure had been 
magically built in the air and gravity had been 
suddenly “switched on”– no small task.

The traditional approach of a design team 
giving a contractor a design to build is giving 
way to a more collaborative approach involving 
many more professionals, some on the clients’ 
side and some on the contractors’ side, but in 
more niche areas. 

This collaborative approach ultimately 
results in some of the most innovative and 
exciting structures around, but it is essential 
that the right input is given at the right time 
from the right person. 

The design process is a cyclic one and 
this needs to include the erection analysis. 
Computer software is becoming more and more 
adept at reducing the design cycle within the 
design team.

My hope for the future is that we can develop 
tools that allow the contractor to assist and 
collaborate with the design team so that a 
particular method of construction can be 
evaluated not just in cost terms but in design 
terms as well. 

We may need some re-evaluation of 
contractual mechanisms to allow this to 
happen, but it will ultimately be to the benefit of 
the industry as a whole.
l John Cutlack is Flint & Neill project director

D E S I g n  v I E w

Collaboration  
brings better  

solutions

John 
cutlack
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Future  
Engineer

A s Britain seeks to 
deliver 21st century 
infrastructure, there 
is a tremendous 
opportunity to  
rethink the skills 

needed – and find new ways of 
tapping into them.

What is a future engineer?
The infrastructure challenges of 

today are very different to those of 20 
or 30 years ago. Back then, the nation 
still saw the construction of new 
roads, water treatment works and 
power networks as the way to solve 
the problems of overcrowding and 
under-capacity, and civil engineering 
graduates could anticipate a lifetime 
of designing and constructing these 
new assets.

But in today’s world, most 
engineers are being asked to work 
out how to get more out of the 
infrastructure we have, rather than 
build something new.

It may well still start with the 
basics. As incoming ICE President Tim 
Broyd tells New Civil Engineer this 
month: you do have to start with the 
basics – as he says, “no-one wants the 
bridge to fall down” (see page 26)

Technical excellence is very much 
the bedrock on which all engineering 
is founded. But what else?

What skills are desired in an 
engineer who is fit for the future? 
Over the last 12 months New Civil 
Engineer has teamed up with Costain 
to research just that – the findings will 
be unveiled at an event at the ICE next 
month and published in New Civil 
Engineer’s January 2017 issue.

The most important point to 
stress is that this is not a crisis, even 
if Engineering UK’s 2016 State of 
Engineering report suggests it very 
much is. It says that 44% of firms are 
struggling to recruit experienced 
staff with the right qualifications, and 
that overall, there is a 69,000 annual 
shortfall of engineers in the UK.

“Skills is something we are always 
grappling with, but I don’t think 
we should jump on the bandwagon 
of there being a skills crisis,” 

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

Time To 
evolve
The civil engineering profession is 
remodelling iTself for The 21sT cenTury

“I don’t think  
we should  

jump on the 
bandwagon of there 
being a skills crisis 

kEY faCTs

44%
Percentage of 
engineering 

firms 
reporting 
difficulty 

finding 
experienced 

recruits

2.56M
recruits 

needed by 
engineering 

companies by 
2022

69,000
annual 

shortfall of 
engineers
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“Many engineers 
who think they 

are technologically 
aware, are in fact some 
way off the pace

says Costain managing director, 
infrastructure Darren James. “While 
we think there is a skills challenge, 
it only turns into a crisis if people 
don’t do the right thing to meet the 
challenge.

“We need to ask ourselves what 
we need to be in the civil engineering 
and construction industry. You don’t 
necessarily need to be a civil engineer 
with a triple honours degree. There 
are other ways into the industry, and 
so many other things you can do to 
address the skills challenge,” he says.

But it would be no surprise to 
say that in addition to technical 
skills, there are three obvious needs: 
technology skills, social skills and 
commercial skills.

Technology is the big one.
Over the next decade, technology’s 

role in delivering, maintaining and 
operating infrastructure is likely to 
grow out of all recognition, and the 
industry is busily adapting.

A glance at the top 10 future 
technology firms in the NCE100 
confirms this.

The fact that all the firms in the top 
10 have a digital strategy and a board 
director responsible for its successful 
implementation reflects the fact that 
many have an awareness of how 
critical it is.

Yet if intelligent transport firm 
Zipabout’s technical director Daniel 
Chick is to be believed, this is the 
area of biggest challenge. Because, as 
Chick would argue, many engineers 
who think they are technologically 
aware, are in fact some way off the 
pace.

And this will be huge. As Broyd 
tells New Civil Engineer, this year is 
the year the ICE takes digital seriously 
– the year that the industry’s leaders 
move past BIM Level 2 as a means to 
collaborate on construction projects 
and into the world where technology 
is informing how assets are operated, 
maintained and replaced.

And as Sharon Kindleysides who 
is UK managing director of global 
intelligent transportation systems 
(ITS) specialist Kapsch TrafficCom 
says, it is a major leap. Traditional 
skills alone will not cut it (see p30).

“A road now includes sensors and 
communications equipment; it’s not 
just a bit of blacktop,” she observes. 
“There is a blurring of boundaries, 
and you can’t cubbyhole things  
any more. You’ve got roads talking  
to vehicles, and traffic lights talking 
to cars.”

She is a firm believer that inter-
institutional boundaries must come 
down. “When we start looking at 

autonomous vehicles, we will have 
to have changes in the rulebook, and 
we have got to stop having these 
divisions between civil engineering, 
mechanical engineering, architecture 
etcetera,” she tells us.

She adds: “We need more people 
who haven’t just got maths and 
physics – we need people who can 
understand the human side, and they 
are as likely to be psychologists or 
anthropologists.”

So on to the social skills. As 
outgoing ICE President Sir John 
Armitt observes this month, there is 
now – arguably there always has been 
– a real need for engineers to be able 
to engage with the public (see p68).

“The engineer’s role is to talk to 
the public a lot more and understand 
the expectations,” observes Armitt. 
“If you can show to a politician that a 
person is going to vote for him or her 
[because of an investment decision], 
I think that’s quite important,” he 
notes.

It is important. But just how 
attuned to the public voice is the civil 
engineering community?

Over the last two years, the 
professional bodies, the trade 
associations and the big employers 
of civil engineers have repeatedly 
urged the government to commit to 
the grand projects – be they High 
Speed 2, Heathrow’s third runway or 
otherwise – to boost the economy.

There are compelling arguments for 
them. But what does the public want?

There is a lot of talk that chancellor 
Philip Hammond will use this month’s 
Autumn Statement to spend money 
on infrastructure in the name of fiscal 
stimulus. The then government did 
the same thing around 2012.

Back in 2012, opinion poll 
organisation Ipsos Mori asked the 
public what was the best way to 
boost the economy? 

Was it high speed rail? Not a 
chance. That was ranked bottom with 
4% in favour. Second from bottom was 
increasing airport capacity with only  
5% in favour. More people wanted 
high speed broadband improved than 
they did a third runway at Heathrow.



22 n e w  c i v i l  e n g i n e e r    |    n O v e M B e r  2016

Future  
Engineer

A s Britain seeks to 
deliver 21st century 
infrastructure, there 
is a tremendous 
opportunity to  
rethink the skills 

needed – and find new ways of 
tapping into them.

What is a future engineer?
The infrastructure challenges of 

today are very different to those of 20 
or 30 years ago. Back then, the nation 
still saw the construction of new 
roads, water treatment works and 
power networks as the way to solve 
the problems of overcrowding and 
under-capacity, and civil engineering 
graduates could anticipate a lifetime 
of designing and constructing these 
new assets.

But in today’s world, most 
engineers are being asked to work 
out how to get more out of the 
infrastructure we have, rather than 
build something new.

It may well still start with the 
basics. As incoming ICE President Tim 
Broyd tells New Civil Engineer this 
month: you do have to start with the 
basics – as he says, “no-one wants the 
bridge to fall down” (see page 26)

Technical excellence is very much 
the bedrock on which all engineering 
is founded. But what else?

What skills are desired in an 
engineer who is fit for the future? 
Over the last 12 months New Civil 
Engineer has teamed up with Costain 
to research just that – the findings will 
be unveiled at an event at the ICE next 
month and published in New Civil 
Engineer’s January 2017 issue.

The most important point to 
stress is that this is not a crisis, even 
if Engineering UK’s 2016 State of 
Engineering report suggests it very 
much is. It says that 44% of firms are 
struggling to recruit experienced 
staff with the right qualifications, and 
that overall, there is a 69,000 annual 
shortfall of engineers in the UK.

“Skills is something we are always 
grappling with, but I don’t think 
we should jump on the bandwagon 
of there being a skills crisis,” 

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

Time To 
evolve
The civil engineering profession is 
remodelling iTself for The 21sT cenTury

“I don’t think  
we should  

jump on the 
bandwagon of there 
being a skills crisis 

kEY faCTs

44%
Percentage of 
engineering 

firms 
reporting 
difficulty 

finding 
experienced 

recruits

2.56M
recruits 

needed by 
engineering 

companies by 
2022

69,000
annual 

shortfall of 
engineers

23N O V E M B E R  2016   |    N E w  c i V i l  E N g i N E E R

“Many engineers 
who think they 

are technologically 
aware, are in fact some 
way off the pace

says Costain managing director, 
infrastructure Darren James. “While 
we think there is a skills challenge, 
it only turns into a crisis if people 
don’t do the right thing to meet the 
challenge.

“We need to ask ourselves what 
we need to be in the civil engineering 
and construction industry. You don’t 
necessarily need to be a civil engineer 
with a triple honours degree. There 
are other ways into the industry, and 
so many other things you can do to 
address the skills challenge,” he says.

But it would be no surprise to 
say that in addition to technical 
skills, there are three obvious needs: 
technology skills, social skills and 
commercial skills.

Technology is the big one.
Over the next decade, technology’s 

role in delivering, maintaining and 
operating infrastructure is likely to 
grow out of all recognition, and the 
industry is busily adapting.

A glance at the top 10 future 
technology firms in the NCE100 
confirms this.

The fact that all the firms in the top 
10 have a digital strategy and a board 
director responsible for its successful 
implementation reflects the fact that 
many have an awareness of how 
critical it is.

Yet if intelligent transport firm 
Zipabout’s technical director Daniel 
Chick is to be believed, this is the 
area of biggest challenge. Because, as 
Chick would argue, many engineers 
who think they are technologically 
aware, are in fact some way off the 
pace.

And this will be huge. As Broyd 
tells New Civil Engineer, this year is 
the year the ICE takes digital seriously 
– the year that the industry’s leaders 
move past BIM Level 2 as a means to 
collaborate on construction projects 
and into the world where technology 
is informing how assets are operated, 
maintained and replaced.

And as Sharon Kindleysides who 
is UK managing director of global 
intelligent transportation systems 
(ITS) specialist Kapsch TrafficCom 
says, it is a major leap. Traditional 
skills alone will not cut it (see p30).

“A road now includes sensors and 
communications equipment; it’s not 
just a bit of blacktop,” she observes. 
“There is a blurring of boundaries, 
and you can’t cubbyhole things  
any more. You’ve got roads talking  
to vehicles, and traffic lights talking 
to cars.”

She is a firm believer that inter-
institutional boundaries must come 
down. “When we start looking at 

autonomous vehicles, we will have 
to have changes in the rulebook, and 
we have got to stop having these 
divisions between civil engineering, 
mechanical engineering, architecture 
etcetera,” she tells us.

She adds: “We need more people 
who haven’t just got maths and 
physics – we need people who can 
understand the human side, and they 
are as likely to be psychologists or 
anthropologists.”

So on to the social skills. As 
outgoing ICE President Sir John 
Armitt observes this month, there is 
now – arguably there always has been 
– a real need for engineers to be able 
to engage with the public (see p68).

“The engineer’s role is to talk to 
the public a lot more and understand 
the expectations,” observes Armitt. 
“If you can show to a politician that a 
person is going to vote for him or her 
[because of an investment decision], 
I think that’s quite important,” he 
notes.

It is important. But just how 
attuned to the public voice is the civil 
engineering community?

Over the last two years, the 
professional bodies, the trade 
associations and the big employers 
of civil engineers have repeatedly 
urged the government to commit to 
the grand projects – be they High 
Speed 2, Heathrow’s third runway or 
otherwise – to boost the economy.

There are compelling arguments for 
them. But what does the public want?

There is a lot of talk that chancellor 
Philip Hammond will use this month’s 
Autumn Statement to spend money 
on infrastructure in the name of fiscal 
stimulus. The then government did 
the same thing around 2012.

Back in 2012, opinion poll 
organisation Ipsos Mori asked the 
public what was the best way to 
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Future Engineer    Introduction

“The broadening 
ICE 

membership initiative 
comes very much 
out of the strategy 
to provide thought 
leadership

Top – and by a country mile – was 
the demand to build more homes. 
Forty per cent of those polled picked 
that as the best way to boost the 
economy. Few in the civil engineering 
industry are calling for that.

So how is it that even now, 
with chancellor Philip Hammond 
committing to tackling the housing 
shortage, the civil engineering 
profession seems so out of touch with 
the society it seeks to serve?

A major theme of Broyd’s year is to 
support the ICE’s broadening agenda 
by ushering in the first of a new breed 
of Associate Member – professionals 
who are not civil engineers by 
training or education but who play a 
major role in infrastructure.

It is a significant development that 
could go a long way towards getting 
the industry to provide a more 
balanced view about the nation’s 
infrastructure needs.

“The broadening membership 
initiative comes very much out of 
the strategy to provide thought 
leadership,” he says. “We are not a 
lobby group. We are not in the game 
of creating jobs for civil engineers. We 
see it as our responsibility to ensure 
that infrastructure decisions are 
aided by evidence-based knowledge 
from the representative professional 
body.

“Broadening will allow us to speak 
with more authority,” he states.

This means psychologists or 
anthropologists are welcome.

Broyd’s third theme is related in 
many ways – and that is to continue 
the Institution’s push on diversity.

There is a neat synergy between 
all three themes. Indeed, the Digital 
Built Britain programme states as its 

key goal the “creation of relationships 
outside the traditional construction 
sector to create a holistic, outward-
looking and inclusive industry that is 
seen to demonstrably add significant 
value and be seen as a diverse and 
attractive employer”.

In plain speak, that means 
disruptive digital technology is 
going to be used to jolt the industry 

into the 21st century and make it 
realise that to many: broadband is 
more important than cheap flights; 
potholes and roadworks are more 
annoying than crowded intercity 
trains; and the biggest infrastructure 
crisis in the country is lack of homes 
and not lack of high speed trains.

Major civil engineering 
interventions will of course be 
required. Our cities are at capacity 
and more metro capacity is needed 
whether that is London, Manchester 
or cities in between.

The third skill is commercial – 
but not old school commercial. 
Behaviours that allow for 
collaboration within a tense 
commercial environment are crucial – 
a view expressed by delegates at New 
Civil Engineer’s first NCE100 Round 
Table Debate, which took place last 
month.

As Arup board director and global 
and UKMEA head of infrastructure 
Peter Chamley says, the industry 
has already come a long way in the 
past 30 years from “the adversarial 
days when contracts conditions 
were designed to promote a fight”. 
But, as the round table concluded, 
collaboration does not necessarily 
mean being nice. And that means  
that new behaviours are needed – 
new skills for engineers fit for the 
future to learn. N

New Civil Engineer’s Skills 
for 2020 event is taking 
place at the ICE at 6pm on 22 
November.

Confirmed speakers include 
Crossrail chairman and 
government skills tsar Terry 
Morgan, Costain infrastructure 
managing director Darren 
James, Kapsch TrafficCom 
managing director Sharon 
Kindleysides and ICE vice 
president, membership and 
diversity Adrian Coy.

To find out more or book 
your place, email melissa.
irving@emap.com
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Is Tim Broyd the first ICE 
President who genuinely 
believes in a digital future for the 
construction industry?

It is certainly true that he is the 
first ICE President to place digital 

engineering firmly at the top of his 
agenda.

Which is no surprise given that he 
has built his career around technology 
and innovation. Broyd currently leads 
the strategic planning of the UK’s 
development and implementation of 
building information modelling (BIM) 
as a member of the UK Government’s 
BIM Task Force.

“This is the year that the ICE does 
need to focus on digital engineering,” 
he states.

There is a lot going on.
Broyd’s year as president begins 

within a few weeks of the ICE hosting 
the formal launch of the UK BIM 
Alliance, a pan-industry industry 
alliance of 50-plus institutions, BIM 
groups and companies set up to 
respond to the challenges set by 
the government with its BIM Level 2 
mandate.

And back in his day job, as 
professor of built environment 
foresight at University College 
London (UCL) Broyd will soon be 
sifting through applications to its new 
Institute for Digital Innovation in the 
Built Environment.

It is seeking, it says, the brightest 
minds to join it in developing new 
digital solutions to built environment 
challenges.

New blood is very much welcome. 
But old dogs must learn new tricks 
too.

And as Broyd says, it is time for 
the industry to step up and provide 
the necessary leadership to drive the 
wider implementation of BIM Level 2.

“The government mandate has 
changed plenty on government 
projects. But there is still a substantial 
amount of infrastructure that is 
produced in more traditional ways,” 
he says. “Broadly speaking central 
government does it one way and 
everyone else does it the way they’ve 
always done it.

“They haven’t seen a reason to 
change,” he adds. Broyd observes 
that one of the reasons that central 
government got so keen on BIM was 
that the “coffers were bare” and 

M o r e  I n - D e p t h  I n t e r v I e w s  a t
w w w . n e w c i v i l e n g i n e e r . c o m

that the desire to see 20% savings 
on projects across government 
departments was a strong motivation. 
That desire and motivation has not 
been seen elsewhere, he says.

There is an opportunity here for 
the supply chain to respond. The 
BIM Alliance is there to lead the 
industry-wide drive for awareness, 
education and adoption of BIM Level 2 
compliance and its universal benefits.

There is also a need for the industry 
to stay together as it looks ahead to 
BIM Level 3 under the auspices of 
the government’s Digital Built Britain 
programme launched earlier this year.

Says Broyd: “Some of the leading 
companies are already pushing ahead 
and asking: ‘what’s BIM Level 3?’ I 
led on some of that with Digital Built 
Britain. But it is not yet formalised 
what Level 3 is. There is almost a 
danger that these companies will go 
off without the others.

“We need to pull everybody up 
to a higher level and then go and 
look ahead at what we are preparing 
ourselves for in the next 10 years,” he 
says.

What that is will also emerge during 
Broyd’s year at the helm, with next 
Spring’s ICE State of the Nation report 
focused on digital engineering.

“It’ll be providing sustenance to 
those still making the journey [to 
Level 2] but also providing a means 
for those at the top of their game to 
set the pace,” he explains.

The need is to develop a digital 
platform parallel to how we 
traditionally design and build, says 
Broyd.

“My endeavour over the year and 
through the State of the Nation is to 
ask: can we set out a blueprint for 
this? We need that objective,” he says.

There is also a promotional piece 
here. BIM is now internationally 
recognised as a technology which will 
deliver a step-change in cost, time, 
quality, and waste performance in 
construction. 

As a result of the Level 2 initiative, 
the UK has a world-leading position 
in BIM. Standards developed by the 
UK Task Group are being adopted 
internationally, creating know-how 
advantages for UK firms in export 
markets. It is an explicit aim of the 
Level 3 programme to lead global BIM 
standards to ensure that UK engineers 
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maintain and exploit that world 
leading position.

Broyd is very much in the front line 
of this. As senior ICE vice president he 
recently completed an ICE Middle East 
lecture tour, and just before that he 
found himself touring South East Asia 
with UCL.

“The UK has world leadership in 
BIM, and this year is also about seeing 
what can be demonstrated and built 
on,” explains Broyd.

While it is not yet fully defined, it 
is broadly understood that BIM Level 
3 will enable the interconnected 
digital design of different elements in 
the built environment and, crucially, 
will extend BIM into the operation of 
assets over their lifetimes – where the 
lion’s share of cost arises.

It is also expected that it will 
support the accelerated delivery 
of smart cities, services and grids 
with owners and operators able to 
better manage assets and services as 
they track their real-time efficiency, 
maximising utilisation and minimising 
energy use.

Broyd is very excited about the 
opportunities it promises to open 
up: “Personally, I think BIM Level 2 
is all about procurement,” he states. 
“BIM Level 3 is lifetime BIM and asset 
management BIM.”

He explains: “There is a growing 
appreciation of why we should push 
Totex [whole life cost] over Capex 
and Opex,” he says. “There is a 
growing capability to use sensors 
on existing infrastructure, so that it 
can tell us how healthy it feels. There 
is a growing understanding of asset 
management techniques so we can 
mend things before they break.

“With all this you can realistically 
look forward to real time performance 
reporting and, again in real time, get 
the feedback loops going,” he adds.

And that is powerful. That opens 
up all sorts of possibilities on how 
those that operate, maintain and even 
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build and design the infrastructure 
are rewarded for it. It even challenges 
the shape of the industry and the 
roles of all the main players in it: after 
all, if the infrastructure is operating, 
maintaining and renewing itself there 
is not much of a role for a designer or 
builder.

But Broyd is not ready to sound 
the death knell on consultants and 
contractors just yet.

“You need to start with the basics. 
You don’t want a bridge to fall down. 
So there is virtue with the tried and 
tested methods. Increasingly we are 
concerned with how infrastructure 
is used and in some areas we need to 
lead and in some areas we need to be 
engaged and support,” he says.

He does see a change in the type 
of people served by the institution 
though. A second theme of Broyd’s 
year is to support the ICE’s 
broadening agenda by ushering in 
the fi rst of a new breed of Associate 
Member – professionals who are 
not civil engineers by training or 
education but who play a major role in 
infrastructure delivery.

It is a signifi cant development 
without doubt, and one that, assuming 
the ICE’s proposed membership 
rule change receives Privy Council 
approval, could see new members 
being admitted in Broyd’s year. How 
many? Broyd is not being drawn 
on numbers – he stresses it is the 
outcome that is the focus.

“The broadening membership 
initiative comes very much out of 
the strategy to provide thought 
leadership,” he says. 

“We are not a lobby group. We 
are not in the game of creating jobs 
for civil engineers. We see it as 
our responsibility to ensure that 
infrastructure decisions are aided by 
evidence-based knowledge from the 

“The broadening 
membership 

initiative comes very 
much out of the 
strategy to provide 
thought leadership

representative professional body.
“Broadening will allow us to speak 

with more authority,” he states. “We 
are not doing this for the revenue.”

Broyd’s third theme is related in 
many ways – and that is to continue 
the Institution’s push on diversity. 
He is going to do that by working 
ever closer with the Royal Academy 
of Engineering’s own initiatives, by 
seeing the recommendations of the 
recent Presidential Commission fully 
enacted, and by adopting WISE’s 10 
steps to gender equality and making 
sure they are fully embedded.

“I want to get as quickly as we can to 
where this isn’t an issue,” Broyd says.

There is a neat synergy with all 
three themes. Indeed, the Digital Built 
Britain programme states as its key 
goal the “creation of relationships 
outside the traditional construction 
sector to create a holistic outward 
looking, inclusive industry that is 
seen to demonstrably add signifi cant 
value and be seen as a diverse and 
attractive employer”.

Broyd intends that his presidential 
year inject some real momentum 
towards achieving that goal. N

Future Engineer    Presidential Interview

Broyd wants 
the ICe to 
have a broader, 
more diverse 
membership

CERTIFICATE No. 16/5345
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T he infrastructure 
challenges of today are 
very different to those of 
20 or 30 years ago. Back 
then, the nation still saw 
the construction of new 

roads, water treatment works and 
power networks as the way to solve 
the problems of overcrowding and 
under-capacity, and civil engineering 
graduates could anticipate a lifetime 
of designing and constructing these 
new assets.

But in today’s world, most 
engineers are being asked to work 
out how to get more out of the 
infrastructure we have, rather than 
building something new.

As a result, traditional engineering 
roles and skills are no longer 
enough: this changing infrastructure 
environment needs people who can 
collect, interpret and manage data; 
understand systems thinking; and 
make our infrastructure smarter. 

But are those people engineers? 
Should they be – or does it really not 
matter what their background is, as 
long as they are coming up with the 
answers?

One example of this new 
breed is Sharon Kindleysides, 

UK managing director of global 
intelligent transportation systems 
(ITS) specialist Kapsch TrafficCom. 
Kindleysides describes herself as 
an engineer, and is a Fellow of the 
Chartered Institution of Highways & 
Transportation (“despite having none 
of the qualifications to be a member”) 
and the Institution of Engineering & 
Technology; but she did not follow 
a recognised route into the industry 
and is acutely aware how difficult 
it can be to break into engineering 
if you have a non-traditional 
background.

“It starts with the recruitment 
process,” she explains. “If your 
experiences are not reflected in 
the tick boxes, your CV probably 
doesn’t even get read. Employers 
and recruiters need to be more open, 
and look at the potential of a person 
rather than just going with tick boxes.

She advocates “degree blind” 
recruitment: “You should see what 
the person’s done – not what degree 
they’ve got.”

Kindleysides planned to study 
applied geography at university 
before – in her words – “messing my 
A-levels up quite spectacularly”. On 
the advice of her father, she enrolled 
to do a BEng in machinery systems 
engineering at what was then Bristol 
Polytechnic, now the University of 
the West of England. “It was a very 
general course that gave you a bit of 
everything: electrical and mechanical 
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engineering, management, 
psychology, finance,” she explains. 
“It was really aimed at producing all 
round people who could survive in a 
business world.”

The course included a year 
in industry, which Kindleysides 
spent working for a company that 
specialised in defence and nuclear 
engineering projects. At that time, 
project management software 
was just starting to come into the 
industry, and having learnt how to 
use this during her year out, she 
did her final year project on expert 
systems.

After graduating she spent a 
year working on a project run 
by Newcastle University’s naval 
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see what  
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they’ve got
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architecture department to help the 
shipbuilding industry adopt new 
technologies.

“We were looking at their processes 
and suggesting what they could 
do to improve them,” explains 
Kindleysides.

“It could be something as simple 
as the fact that they were doing their 
accounts by hand.”

When the project finished 
Kindleysides stayed in the North East, 
working for the company that printed 
the Phone Book as a project engineer, 
managing its forklift and engineering 
transportation fleet, and also acting 
as cover, managing shifts. 

“It involved mucking in and getting 
on with it – and that’s the sort of 
environment I want. I was never going 
to be someone who sat at a desk 
doing the same thing day in day out,” 
she says.

Kindleysides left that job for a 
promotion at the company’s site in 
York, and had a short stint helping 
another firm through a process 
redesign project, before seeing an 
advert for a “metal bashing company 
who wanted to set up a company to 
do subcontract maintenance”.

That was followed by a move to 
Austria, before coming back to the UK 
to do an MBA at Durham University. 
She then went to work at Nestlé, 
before moving to Lotus Engineering.

After three years, Kindleysides was 
caught up in a wave of redundancies, 
and she went back to Austria, where a 
headhunter suggested Kapsch. 

“At that time the company was 
still very small – about 70 people,” 
she explains. “There wasn’t really a 
particular job for me; I just had to 
muck in and get on with it.

“They were looking at the very 
early days of electronic road tolling, 

“ older  
engineers  

don’t get the point 
that we don’t have 
cubbyholes any more. 
Younger people are  
not so career-driven

and I started off working on bids. 
After a couple of years we were 
getting some work in the UK, so I gave 
them a proposal to open an office 
here.”

That was 10 years ago, and the firm 
has grown hugely in the meantime. 
Among Kapsch’s UK projects is 
the implementation of Europe’s 
most advanced integrated traffic 
management system as part of a 
collaborative programme between 
Highways England and the Dutch 
national infrastructure authority 
Rijkswaterstaat.

Kindleysides says the technology 
involved in ITS, smart infrastructure 
and autonomous vehicles shows why 
the traditional roles of engineers are 
no longer as relevant as they used to 
be: “A road now includes sensors and 
communications equipment; it’s not 
just a bit of blacktop.

“There is a blurring of boundaries, 
and you can’t cubbyhole things any 
more. You’ve got roads talking to 
vehicles, and traffic lights talking to 
cars.”

Kindleysides says that many of 
the companies developing transport 
solutions would not consider 
themselves engineering companies, 
and cites the example of the “Waze” 
app, which allows drivers to share 
real-time traffic and road information: 
“These people don’t think they’re in 
the transport sector – they just think 
they’re doing something people need.

“Older engineers don’t get the 
point that we don’t have cubbyholes 
any more. Younger people are not 
so career-driven, and they don’t 
accept it if someone says ‘this is the 
way we’ve always done it’, or ‘let’s 
look in the rulebook’. They will just 
do something because ‘this makes 
sense’.

“When we start looking at 
autonomous vehicles, we will have 
to have changes in the rulebook, and 
we have got to stop to having these 
divisions between civil engineering, 
mechanical engineering, architecture 
etcetera.”

She adds: “We need more people 
who haven’t just got maths and 
physics – we need people who can 
understand the human side, and they 
are as likely to be psychologists or 
anthropologists.”

Kindleysides has a neat way of 
summing up why we should be open-
minded about the skills we need to 
solve society’s problems. “The job 
I did when I first graduated doesn’t 
exist any more,” she says. “And 
the job I do now didn’t exist when I 
graduated.” N

“ I was never 
going to be 

someone who sat at a 
desk doing the same 
thing day in day out 
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T he concept of a problem 
solving “toolkit” is enough 
to make even the least 
cynical among us sigh 
in exasperation. It is 
difficult not to baulk at 

the use of buzzwords like innovation 
and continuous improvement, but 
civils projects are increasingly being 
pervaded by these terms. 

Clients are progressively turning 
to business tools, like Lean and Six 
Sigma, to increase efficiencies and 
successfully deliver projects.

A prime example is the work 
currently underway at Highways 
England. In 2009, the organisation 
established a Lean team, tasked 
with improving engagement with the 
supply chain. 

“In 2013, we also commenced 
engagement with our internal 
colleagues, so now we have total 
synergy where we’re deploying Lean 
as an integrated team with suppliers 
and internal staff,” says Highways 
England technical leader for supply 
chain Lean deployment Neal 
Symmons.

“In April 2015, we became a 
government company and we’ve been 
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EFFICIENCY 
DRIVERS
NEw pRoblEm SolVINg toolS aRE  
hElpINg hIghwaYS ENglaND DElIVER

phase of the approach. “In that 
‘improve’ section I know that we 
can always do better in the world of 
Lean. That’s where Triz comes in. 
It’s a toolkit that makes you think 
differently. It really makes you think 
outside of the box,” he says.

In order to hone its deployment of 
the Triz system, Highways England has 
been working with Oxford Creativity 
over the last 18 months. The firm, 
founded by former mechanical 
engineer Karen Gadd, has trained and 
educated engineers and scientists 
around the world to help them master 
the structured problem solving 
techniques that form the Triz toolkit.

The Russian acronym stands for 
the considerably less snappy Teoriya 
Resheniya Izobretatelskikh Zadatch, 
which means the Theory of Inventive 
Problem Solving, developed in 1946 
by Soviet inventor Genrich Altshuller 
and his colleagues.

Gadd believes that Triz fills a void 
in many of the alternative toolkits 

aDVERtcharged with delivery of the Roads 
Investment Strategy. A key element 
of that is delivering £1.212bn of 
efficiency savings. The Lean team has 
identified within its strategy that we 
can commit to contribute £250M in 
savings.”

So what makes the organisation so 
confident that the Lean approach can 
help it deliver these savings? “Lean 
is about continuous improvement 
and making the business better,” 
explains Symmons. “The four major 
players in ‘continuous improvement’ 
are Lean, Six Sigma, Total Productive 
Maintenance and Triz. Lean is 
a structured technique to solve 
problems. Triz is a structured 
innovation technique to come up 
with ideas. And that is how the two 
dovetail.”

When challenged with solving a 
problem, says Symmons, most people 
do not use a structured technique, 
but instead rely on a “gut solution”. 
“With Lean, it’s pretty basic stuff, 
but we define the problem, measure 
the current situation, assess and 
analyse what’s happening, and put 
an improvement plan in place, then 
control and roll it out. That’s the 
structured approach to problem 
solving.”

However, Symmons admits that 
the Lean tools can prove insufficient 
when it comes to the “improvement” “i know  

we can always 
do better in the world 
of Lean
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“Engineers are 
always really 

keen when they see 
the principles and  
they really make it 
work for them

because they all cover similar areas. 
“They’re great but what they have 
in them is a great hole; you go so 
far with problem understanding and 
then they all say ‘solve the problem 
here’. The only solution they offer 
is brainstorming, then they come 
back on track and start on solutions 
development,” she says.

“Triz is completely different and it 
fills in that hole,” insists Gadd. “That 
makes it very complementary to all the 
other toolkits. So people say ‘oh, not 
another toolkit’ with a big sigh because 
they think it’s just another initiative, 
but when they see what it is they 
get really excited because it’s really 
different to anything else they do.”

The Triz toolkit works under the 
premise that there are generally 100 
answers to any problem, with 40 of 
those being the most relevant. Triz, 
therefore, focuses on 40 key ways of 
solving any contradiction.

“These 40 principles get people 
really excited when they learn about 
them, especially engineers. They 
often say ‘if I’d known about them 
before, I would have solved problems 
a lot faster’,” says Gadd. “Engineers 
are always really keen when they see 
the principles and they really make it 
work for them.”

Despite this enthusiasm, there is 
often some initial resistance from 
engineers who view the toolkit as yet 
another corporate fad accompanied 
by dreaded business jargon.

“Yes, there is some resistance at 
first. This was definitely the case up 
to two years ago, but more and more 
it’s becoming commonplace within 
businesses,” explains Symmons. 

Gadd agrees that tide of cynicism 
is turning: “Most people are really up 
for it if you’re giving them something 
new and innovative. To actually step 

away from their desk and emails 
during our training sessions is a huge 
relief for them.”

“It’s very structured, algorithmic 
and step-by-step, which of course 
engineers love. It was designed by 
engineers for engineers. That’s a big 
plus point. It wasn’t invented on some 
Californian beach by some clever 
tech guys,” she adds.

During the recommended three-day 
training sessions, Oxford Creativity 
mixes teaching with practical 
problem solving, along with animated 
illustrations that help foster an 
environment that is structured but 
fun, explains Gadd. “If you make 
people laugh then they learn better. 
It’s all about working very hard but 
having a lot of fun with it,” she says. 
“We’ve commissioned hundreds of 
Triz cartoons and we work to make it 
clear at a glance.

“People are usually too busy to 
spend months or weeks learning 
something. We teach it as we go along 
and get them problem solving straight 
away. We really want people to hit the 
ground running. 

“At the end of the sessions, people 
stagger out and say their brain 
hurts and that they’re absolutely 
exhausted, but that they’ve enjoyed 

themselves and learned a lot.”
Gadd says that her work with 

Highways England has allowed the 
organisation to bring more innovation 
into its Lean approach. “They have 
adopted Triz as a way of getting 
structured innovation in. We’ve had 
some pretty spectacular success with 
Highways England and its suppliers of 
problems being solved,” she says.

Symmons confirms that the team 
has had some really “big successes” 
since implementing the Triz 
approach, including a recent project 
with A-One+. “A good example is 
bridge deck waterproofing. Usually 
the normal way to waterproof the 
deck is to plane off the surface and 
then put down the waterproofing 
material,” he says.

“In one particular case, water 
was getting past the bridge deck 
waterproofing system ruining the 
concrete. Shutting the bridge to traffic 
was just not an option and there was 
no diversion route that would have 
been applicable. So, consequently, we 
started thinking about waterproofing 
materials that would behave like 
water, and that would follow the 
tracks of water, then become a 
solid compound, for example, or a 
rubberised compound.” 

Symmons says that the team’s “out 
of the box” thinking using various 
Lean and Triz tools, led them to find a 
new product solution from Germany 
that will be deployed on the project.

It is this new way of thinking 
and approaching problems which, 
Symmons believes, will continue to 
influence the way clients work with 
the supply chain to resolve issues 
and successfully deliver projects.

“We have educated and worked 
with the supply chain and now in 
our contracts we have sections 
covering ‘continuous improvement’,” 
says Symmons. “The recommended 
methodology is Lean. Under 
‘innovation’ in some of our contracts, 
we have now introduced the concept 
of structured innovation, as in Triz.”

“Looking ahead, I hope the industry 
sees that this is not a fly by night 
approach,” he says. “It’s not just 
some quirky thing we do in the corner 
with the Triz bolt-on. It’s a business 
operating system, helping you to run 
a successful business.” N 

A-One+ team 
undertaking a 
waterproofing 
project following 
Triz principles
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with the Triz bolt-on. It’s a business 
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A-One+ team 
undertaking a 
waterproofing 
project following 
Triz principles
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T wo-thirds of London 
Bridge station’s new 
concourse opened to 
the public last month, 
with the unveiling of just 
one part of a station’s 

estimated £1bn redevelopment.
The ambitious programme will 

upgrade the 179-year-old station in 
nine stages, creating a new concourse 
and changing six through and nine 
terminus platforms to nine through 
platforms and six terminus platforms, 
with as little passenger disruption as 
possible.

Little wonder the project has been 
described by architect Grimshaw 
principal Andrew Byrne as trying to 
perform “open heart surgery while 
jogging”.

Around 125,000m3 of material was 
removed to make way for the 175m 
by 75m concourse, which features 
granite floors and is constructed 
using precast concrete and stainless 
steel cladding.

The concourse features 14 concrete 
columns made with self compacting 
concrete, of which seven have yet 
to be unveiled. The largest columns 
incorporate 82m3 of concrete and 

B Y  F i o n a  M c i n t Y r e

RewoRk
Remodel 
PaRt of london BRidge’s majoR station 
Remodelling PRogRamme is now comPlete

Desalination is increasingly 
needed to supply fresh 
water to cities
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At VINCI Construction Grands Projets, we engineer 
digital solutions that help us and our Clients in the 
conception and construction of our major projects.

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

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

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

www.vinci-construction-projects.com/british-isles
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weigh 207.5t.
The columns vary in size from 

3.8m by 2.2m at the base and 3.6m 
to the underside of the cross heads  
supporting the terminating platforms, 
to 4.1m by 2.5m at the base and 5.1m 
to the underside of the cross heads, 
which support the through platforms.

The new concourse is much 
larger than the existing 55m by 40m 
terminating concourse and will 
eventually be as large as the pitch at 
Wembley stadium, holding 80 retail 
units when complete in 2018.

Given the size of the concourse, it 
is unsurprising that passenger flow 
was at the heart of the design.

“The actual passenger movements 
effectively drove the design,” explains 
WSP Parsons Brinckerhoff/Arcadis 
joint venture design director Adrian 
Tooth. “We want a station that people 
can actually move through freely.”

The station currently serves 
120,000 people during the two 
two-hour peak periods (mornings 
and evenings). This is expected to 
rise to 160,000 over the design life 
of the station as the population 
rises, meaning an increase from 56M 
passengers annually to 70M.

With these numbers in mind, the 
team had to consider how best to 
manage the flow of people through 
the station at peak times, using a 
software programme called Legion to 
model passenger movements during 
the design phase.

Considering passenger flow was 
a fundamental issue, it might seem 
strange that the concourse was 
opened when it could only handle 
two-thirds of its capacity.

It was crucial, however, as the new 
through tracks – platforms seven, 
eight and nine (which measure 250m 
by 12m at the widest point) – can only 
be reached from concourse level.

To minimise the amount of time 
spent on site, the team adopted a 
modular precast concrete design to 
create the through platforms. The 

largest module measures 3.1m by 
3.1m.

The steel and aluminium canopy 
above the platforms is also modular. 
A 53m section of this was tested 
off site, allowing the contractor to 
experiment with the most effective 
construction method.

“Everything we’ve done through 
the design and through construction 
is to generate certainty,” says Tooth.

“We’ve used a 3D building 
information model to make sure  
that services are co-ordinated with 
the structure and the architecture,  
so we take out risk from construction 
on site.

“The modularisation has been 
undertaken to try and make sure that 
we generate things very quickly that 
can actually be built quickly on site.”

As a result of this approach a 
modular brick façade took a number 
of weeks instead of months to erect.

London Bridge is the capital’s 
oldest rail terminus, so it is 
unsurprising that the team had 
significant heritage challenges to 
consider.

Parts of the station sit on Victorian 

brick arches, most of which were 
used to house shops or businesses 
before construction began.

But the new concourse required 
space – for the escalators running 
down from track level, for the safe 
movement of people and for platform 
connectivity. Inevitably, some of the 
arches had to be removed.

“You need to generate some 
space so if it’s in a rabbit warren of 
arches, it’s very difficult for people to 
navigate around,” explains Tooth.

“Wherever we’ve been able to keep 
arches we’ve done that, celebrating 
that they’re there by cleaning them, 
making them into retail spaces.

“They’re visible to the public – 
probably more visible now than they 
were a few years back.”

The team was required to lodge 
reports with the Museum of London 
Archaeology (Mola) regarding the 
arches and the original train shed 
roof, which has found a new home 
with a rail heritage society in Wales.

Not all of the arches were removed 
to make way for the concourse.

On the Western Arcade route only 
some of the original quadripartite 
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The ICE Benevolent Fund helps 
support members in their working  
and personal lives – we’re here to 
help you and your families! 
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to work, supporting your training and 
development or using our online and 
telephone health and well-being services, 
we’re here for you.

Please choose to contribute to the ICE Benevolent Fund when you renew your ICE subscription 
and help us to support ICE members in need. 
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arches were retained because they 
are covered by walkways located 
above.

However, as a result of needing to 
increase the width of the northern 
part of the station for three extra 
lines, tracks were shifted to run over 
the arches.

The resulting load was deemed too 
great so some of the original brick 
quadripartite arches were replaced.

The new composite, board-finished, 
concrete arches are each made of 
approximately 16.5m3 concrete and 
28m3 of polystyrene void former.

Despite being constructed using 
more modern materials, they retain 
the shape of the original quadripartite 
arches.

The scale of the project means that 
challenges are bound to arise. But 
Tooth insisted that the collaborative 
approach of the joint venture 
created a positive atmosphere – in 
fact, WSP Parsons Brinckerhoff 
received BS11000 accreditation 
using this project as evidence of its 
collaboration.

“It’s very easy to say ‘well it’s 
a joint venture so this company 
takes this bit of the design and this 
company takes that bit of the design 
and off you go’. We consciously made 
a decision that we weren’t going to do 
that,” says Tooth.

“What we said is we’re going to 
have an integrated team which  
meant that we had a group of  
people from both companies  
working within a particular area 
and actually we split the project up 
into areas, so we had a platforms 
and canopies team and we had a 
concourse team, for instance.” N

“ Wherever we’ve 
been able to 

keep arches we’ve 
done that, celebrating 
that they’re there by 
cleaning them

Technical Excellence     London Bridge Upgrade

The phrase “multi-
disciplinary project” 
is frequently used 
to describe the 
most complex, 
high-profile 
infrastructure 
projects, yet it 
applies to virtually 
every scheme in 
which Siemens, 

as a railway signalling and communications 
contractor, is involved. 

Regardless of the scale and scope of 
the project and whether it be providing a 
completely integrated signalling and control 
solution for Crossrail, or a small renewal 
scheme on a rural line, we invariably have to 
manage a number of other disciplines. 

In fact, there is really no such thing as 
a pure signalling project, with our work 
almost always involving combinations of 
electrification, power, communications and 
civils work. As we tend to manage the most 
complex element of a programme, we are also 
often the lead system integrator, managing 
a complex series of interfaces with other 
contractors such that on a major scheme we 
may be working closely alongside track and 
civils partners together with a broad range of 
sub-contractors.

The technical requirements of these 
schemes are often complex, but their delivery 
is made more difficult by the locations in 
which we operate, with project teams working 
in a safety-critical environment, often within 
the confines of an operational railway and 
with rigid timescales.

An example is the work we successfully 
delivered for Network Rail on the Watford 
Area Resignalling Project. Working on one 

of the busiest rail corridors in the UK, the 
commissionings had to be meticulously 
planned and delivered and included a number 
of significant weekend and Bank Holiday 
blockades. The project comprised 17 major 
track remodelling stages throughout its life, 
with the adjacent lines remaining live and 
operational next to the works sites.

The Watford area was particularly complex, 
both in terms of possession access and the 
congested nature of the site, demanding 
that we worked extremely closely and 
collaboratively with the track contractor and 
a wide range of other sub-contractors. 

Effective, robust project management was 
at the heart of this programme’s success, and 
is central to all our activities, with project 
managers meticulously planning the efficient 
use of both internal and external resources 
and managing all interfaces to ensure safe, 
reliable and timely programme delivery. 

In many ways, the skills and disciplines that 
our project managers require are the same 
as for the delivery of any large construction 
project and as a result, civil engineers are 
playing an increasingly prominent role within 
our delivery organisation. Their multi-
disciplinary training brings a balanced skill 
set, with an understanding of how to get the 
best out of each individual disciplinary team.

As projects become ever more complex, 
this ability to manage these complex and 
challenging infrastructure projects will remain 
crucial to their successful completion.
l Paul Copeland is managing director of 
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T he way in which 
open-source data is 
used is fundamentally 
flawed, according to 
transport technology 
firm Zipabout’s technical 

director Daniel Chick. But get it right 
and the impact will be huge, he says.

Chick describes himself as a techie 
with a background in advertising 
technology who came into the 
transport industry assuming a base 
level of “joined-up thinking”. What he 
found was way behind the industry 
he had just left.

His company specialises in 
producing a common journey planner 
platform with a goal of helping 
transport operators understand and 
communicate directly with their 
customers.

The challenges presented by open 
source data are not easy, he says. 
Fundamentally, Chick believes in 
making data freely available, but he 
believes that that comes at a price to 
the companies which supply it, if it is 
not managed correctly.

Static data such as MPs’ expenses 
or prison populations which are 
only updated periodically is useful 
because it allows people and 
institutions to be held accountable 
for their actions, he says. But when it 
comes to real-time traffic information, 
he believes that companies which 

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

Bespoke 
Journey
off the peg travel is inefficient  
anD tailoreD transport apps are in

not even close to the personalised 
interaction it could be. Coupled with 
this is the issue of broadcasting to the 
entire public your regular “problems 
with the service” – a public relations 
disaster.

Chick says that one way to resolve 
the situation could be to change the 
system, moving away from an open 
data “push’” system where companies 
put out information for others to do 
with it what they want. Rather, there 
should be a two-way movement of 
data.

“Part of the deal with the provider 
sending out data to the app developer  
is to give back information about the 
user and aggregated data about the 
way people are interacting with the 

aDvertrelease the data are missing a trick.
He believes that these 

organisations are losing the 
opportunity to get valuable feedback 
about the way users are interacting 
with their data by simply releasing 
the data with no control over how it 
is used.

Companies such as Network Rail 
and Transport for London publish 
their data for developers of travel 
planning and mapping apps to 
use, effectively outsourcing the 
development of journey planner 
apps. In doing this, these transport 
organisations are losing the ability 
to tailor the information they put out 
to their customers to meet the needs 
of individuals. This might include 
service updates or information about 
an unexpected station closure.

“By making the data open they’ve 
disconnected from the end user and 
they’re reliant on a third party to 
distribute the information for them,” 
says Chick.

“It’s saved a lot of money as the 
front end of the data development is 
an expensive business, but it’s a false 
economy because you end up not 
having any control of that distribution 
of information.”

To try and rectify this, companies 
often use Twitter to communicate 
with their customers when changes 
are made, but Chick says this is 

“Organisations 
are losing the 

opportunity to get 
back valuable feedback 
about the way users are 
interacting with  
their data
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Future Tech    Smart Transport

service,” he says.
He says that by doing this the 

provider can then understand things 
like patterns of demand for certain 
types of information. This leads to the 
concept of using metadata, the data 
that provides information about other 
data.

“Actually there’s a lot of 
information to be gained from the 
metadata that is coming out of all 
of these fragmented services,” says 
Chick.

“It’s a huge opportunity because 
it will increase the efficiency of the 
[transport] network. Instead of 
buying new carriages, building new 
railways or putting new bus routes 
in, we can start to look at changing 
people’s behaviours to smooth the 
peaks in the travel.”

Chick says that terabytes of data 
are produced by companies but it 
is not being used to feedback into 
the system to improve it, or as it is 
sometimes known: “complete the 
feedback loop”.

“From the operator’s point of 
view it helps them understand how 
their customers are interacting 
with them – a rail operator only 
knows how they’re interacting 
with them [customers] on their 
part of the journey,” he says. “But 
by understanding how I get to the 
station, what I do at the other end, 
whether I’m travelling with children 
– it allows them to offer a better 
operational service as well.

“From a local authority point of 
view, by having a better aggregated 
view of how people move around, 
policy makers can start to look at the 
wider implications of where to build 

more stations, railways or housing 
developments.

“The data is all out there and it’s all 
being generated, it’s just siloed and 
inaccessible at the moment.”

For example, Chick says TfL  is 
missing out on vital feedback which 
could be gained from knowing how 
its passengers are influenced by 
the order in which information is 
presented to them in a journey 
planner. Knowing this would 
allow it to be cleverer about how 
it routes people and could  avoid 
overcrowding situations.

Zipabout is putting its money 
where its mouth is and at the end of 
the year it will roll out its integrated 
platform in Oxford. It uses open 
source data to produce the new 
apps and front end websites, but the 
information about how the customer 
is integrating with the service is being 
fed back to the stakeholders to allow 
them to improve their systems.

“We’ve got a pilot launching in 
Oxfordshire where we’re working 
with all of the transport operators – a 
consortium of Oxford County Council, 
Great Western Railway, Chilton 
Railways, Oxford Bus Company and 
a number of local business parks,” 
he says. ”We’re building some 
apps and a website as a test of our 

platform to personalise the delivery 
of information to start to influence 
people’s behaviour.

“For example we’re working with 
the bus operator to, say, give away 
free bus tickets to encourage people 
not to drive into Oxford or go to the 
park and ride and then take the bus. 
It’s a lot of “push information” making 
suggestions rather than people going 
in and planning journeys based on 
the data that we’re collecting.

“It’s all aligned on behalf of the 
operators. Instead of being like 
Citymapper making money out of 
advertising, we’re working on behalf 
of the stakeholders to deliver a better 
service to the end user.”

Chick says that mapping the data 
to where the passenger is going, not 
where the train is going creates a 
far more personalised experience. 
By analysing weather, event and 
operating conditions people can be 
diverted to other routes which are 
less busy or less affected by external 
conditions. It also allows for multi-
modal interchange, for example a 
journey planner which can incorporate 
driving or cycling for part of the 
journey before getting on a train.

Despite the fact that the transport 
sector is starting on the back foot, he 
remains positive N

Zipabout 
technical director 
Daniel Chick 
and managing 
director Alex 
Froom

“Instead of 
buying new 

carriages, building  
new railways or 
putting new bus routes 
in, we can start to look 
at changing people’s 
behaviours
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Small modular reactors (SMRs) 
could be operating in the UK 
by 2030 if the government puts 
in place a policy framework 
to encourage early investor 
confidence, according to a 
new report by the Energy 
Technologies Institute (ETI).
A policy framework could 
reduce risk for SMR developers 
creating investor confidence, 
says the Preparing for 
Deployment of a UK Small 
Modular Reactor By 2030 report. 
Ministers began a competition 
to find the best value SMR 
design for the UK in March.

Costain has begun a feasibility 
study as part of a project that 
aims to integrate transport with 
smart, dynamic energy systems.
Integrated Transport and 
Smart Energy Solutions for 
Major Urban Developments 
is a year-long, Innovate UK 
funded, project to examine the 
feasibility of installing a vehicle-
to-grid (V2G) scheme at Old 
Oak Common and Park Royal in 
west London. The findings will 
be important not just for the 
Old Oak Common development 
but could benefit cities across 
the UK, according to Costain.

Dubai Future Foundation has 
revealed the shortlist for the 
semi-finals of Dubai’s Hyperloop 
design competition. The goal 
of the competition is to design 
a Hyperloop prototype fast 
transport link that would 
reduce travel time between 
Dubai and Fujairah to less than 
10 minutes. The 65 finalists, 
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Research into the use of 
autonomous boats or “roboats” 
in city waterways has started.
They could be used to form 
floating structures, but also 
carry out routine tasks such 
as water testing. The research 
is being undertaken by the 
Massachusetts Institute of 
Technology (MIT) and the 
Amsterdam Institute for 
Advanced Metropolitan 
Solutions (AMS Institute), 
including a consortium 
of researchers from Delft 
University of Technology 
and Wageningen University 
and Research. The five-year 
programme has a budget 
of £21.5M and is based in 
Amsterdam. The first roboat 
prototypes will be available 
next year.

which have been shortlisted out 
of a pool of 250 applicants, were 
selected from international 
universities and specialised 
engineering firms from 26 
countries. The foundation said 
that it had received entries 
for the competition from 
engineering firms including 
Aecom and Arcadis. 
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norway is Cutting a 7.6kM  
rail relief tunnel through roCk

N orway’s largest 
ever tunnel boring 
machine is currently 
boring its way 
through solid rock to 
create new capacity 

on Europe’s busiest single track 
railway line.

Contractor JV Skanska Strabag is 
building the new 7.6km tunnel which 
will relieve congestion on  
the line.

“It’s the busiest single track 
railroad line because you have a 
lot of people go into Bergen for 
work and freight,” says JV Skanska 
Strabag project manager Torbjørn 
Tveit Bakketun. “It’s completely over 
capacity.”

Pitched as being one of the most 
scenic railways in Europe, the Bergen 
line connects Norway’s second 
largest city in the  west with its 
capital Oslo in the east. The rugged 
and twisting journey carries freight 
and passengers between the two 
cities, but also acts as a commuter 
line for towns along its route. It is 
this blurring of priorities which has 
created a bottleneck on the line just 
outside Bergen.

Leaving Bergen, the line almost 
immediately hits Mount Ulriken. In 
1964, the Norwegian government 
realised that to go round it would 
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Bergen of Floen, in the south west 
and Arna on the other side of the 
mountain, is tipping the railway to 
breaking point.

Today, 130 passenger and freight 
trains travel through the Ulriken 
tunnel each day with more than 1.9M 
travellers and 125,000 containers 
travelling through it each year.

As a result, the Norwegian 
government decided to bore another 
single track tunnel parallel to the 
existing to alleviate the congestion.

The new NKr1.3bn (£123M) tunnel 
is around 35m from the existing one, 
but at its entrance at Arna, the station 
is being upgraded and more track 
is required to park and manoeuvre 
the trains. Because of this, a much 
larger 800m cavern has been 
constructed at this end of the tunnel 
to accommodate the additional track.

The cavern has a cross sectional 
area of up to 300m2 and  joint venture 
contractors for the project, Skanska 
and Strabag, used the drill and blast 
method to create the space required. 
Due to the new tunnel’s proximity to 
the existing tunnel, the times during 
which the drill and blast work could 
be carried out were extremely limited.

“We had to do the drill and blast 
in the four windows of 35 minutes 
when there were no trains. We had 
to prepare, give the warning signal, 
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Weight of 
tBm cutting 

head

62
number of 

cutting discs 
on the tBm 
cutter headcreate a major detour, so it decided to 

go through it. However, the tunnel has 
only a single track and trains have 
to wait at either end to allow those 
travelling in the opposite direction to 
pass through. Now, this bottleneck 
between the commuter towns into 

“roughly up to 
50% of the rock 

so far has no fractures, 
meaning it’s more 
than 1.2m between the 
fissures in the rock

blast, do safety checking in the 
adjacent tunnel and give the signal 
for the train to go. It was quite a lot to 
fit in and if you missed one train stop 
for blasting, you might have to wait 
another three to six hours for the 
next opportunity.”

With this in mind, Norwegian 
National Rail Administration, 
Jernbaneverket decided to use a 
tunnel boring machine (TBM) to 
create the remaining 6.8km of single 
track tunnel.

The TBM being used is colossal. It 
has a diameter of 9.33m and is 155m 
in length. The cutting head alone 
weighs 223t and has an optimised 
layout of 62, 480mm diameter cutting 
discs for hard rock on its face. Due 
to the hard rock conditions, it is 
an open TBM which uses grippers 
to push against the newly formed 
tunnel walls to press its way forward. 
At their maximum the grippers can 
exert a force of 7,200t on to the walls, 
allowing the cutting head to exert a 
force of 2700t on the rock.

The TBM was delivered to site in 
August 2015 and after five months 
during which it was assembled and 
tested, construction started with the 
learning phase in January 2016.

“We needed a couple of months to 
get going and learn what everyone’s 
job was on the machine,” says 
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Bakketun. “It’s a big factory which 
was going to be started up, so we 
needed time to get everything in 
shape.”

Now, the TBM  is around 2.1km 
through the bored section of the 
tunnel. 

Cutting through the hard granite 
and gneiss rock is a slow process. 
Currently the machine is in a 
period of extremely hard rock and 
consequently it is only able to bore 
through 2m of rock a day. This 
compared with faster progress 
through softer rock, where the TBM  
managed to cut through 37m in a day.

“We only got a penetration of 15mm 
per minute last week,” says Bakketun. 
“We want 50mm per minute.”

The reason for this slow progress is 
not just the hardness of the rock, but 
the lack of fissures within it.

“When you use a TBM, you need 
to have some fissures in the rock 
so you can use the cracks in the 
face to excavate the material,” says 
Bakketun. “I would say roughly up 
to 50% of the rock so far has no 
fractures, meaning it’s more than 
1.2m between the fissures in the rock. 
So that means less progress.”

Through the hard rock, each of the 
discs on the cutter head is capable 
of cutting around 1m to 2m of rock 
equating to around 70m3 to 140m3 
of rock per cutter, before they are 
worn out and need repairing. Every 
morning a team inspects the discs to 
determine which need to be changed. 
Currently, around 15 of the discs 
have to be changed each day. As they 
weighing approximately 200kg each, it 
is not an easy job to carry out.

“To change the discs, you can enter 
the cutting head from the back, so 
you don’t have to be in front of it,” 

World View    Second Ulriken Tunnel 

“You’re 
overloading  

the rock and then 
putting enough  
stress and so you 
create rockburst every 
50mm to 100mm

explains Bakketun. “That is, of course, 
the most dangerous place to be so 
there are very strict procedures – it’s 
a very narrow space and it’s really 
hot.”

When worn out discs have been 
removed, small cranes built into the 
TBM lift them onto a train behind 
the machine, which takes them to an 
on-site workshop where repairs are 
carried out.

Wear rates on the cutting disks 
vary depending on their location 
on the face. To get the maximum 
efficiency out of each disc before 
it has to be repaired, they are 
systematically moved around to 
areas of lower stress before they are 
removed. There are stricter wear 
limits on the outer ring of discs which 
travels further and are subject to 

higher stresses. There is also a logic 
about where the discs are placed 
within the face.

“It’s important to have a plan so 
you don’t put a new one in between 
two old ones otherwise you’ll break 
the new one because it’s then getting 
the full force on the new one,” he 
says.

Perhaps one of the most surprising 
things about the TBM is that it is not 
controlled solely by a computer.

“With the rock constantly changing, 
it has to be controlled by a person 
with experience,” explains Bakketun. 
“He’s steering the cutting head, the 
pressure and the thrust force. There 
are mixed rock face conditions, partly 
hard and soft. It’s important to be 
focused so you don’t get damaged 
cutters.”

Top: Precast 
invert sections 
installed by 
the TBM as it 
progresses

Bottom: Inside 
the drill and 
blast section of 
the tunnel
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He says that the cutters break 
up the rock, with a combination a 
combination of pressing and turning 
to get rock burst.

“You’re overloading the rock and 
then putting enough stress and so 
you create rockburst every 50mm to 
100mm,” says Bakketun.

As the tunnel progresses, up to 28m 
long rock bolts are drilled into the 
rock in a radial pattern around the 
tunnel’s circumference to stabilise it. 
Rather like reinforcement in concrete, 
the rods prevent cracks from slipping 
and opening up further. This is 
supplemented by an 80mm thick layer 
of fibre reinforced shotcrete for frost 
protection.

“On the TBM there are two drilling 
rigs for the rock bolts,” he explains. 
“We’re installing a combination bolt, 
a CT bolt, with the concept that you 
can use it for both temporary and for 
the permanent condition.

“It’s an expanding anchor so you 
can push the rock bolts in and expand 
it against the rock so it’s good for 
the temporary condition.” The TBM 
also incorporates a grouting plant, so 
bolts can be grouted to make them 
permanent. 

Although the TBM has a section 
dedicated to spraying the concrete 
lining as it progresses through the 
tunnel, the team has decided to reach 
breakthrough and then carry out the 
sprayed concrete lining works.

“We used the shotcrete robot a 
lot in the beginning,” says Bakketun. 
“But what we found out is that in 
this good rock when we had 120m 
to 150m a week it was better for the 
project to postpone this until till 
after breakthrough, because then 
we weren’t limited by the speed 
with which we could carry out the 
shotcrete works.”

What is being carried out as the 
tunnel progresses is the laying of 
a 700mm precast concrete invert 
section. Two pairs of temporary rails 
are then be installed on the top of 
the section. All of the materials and 
people needed for the tunnelling 
operation are then transported 
into the tunnel via a train. After 
construction of the tunnel is 
complete, the rails will be removed 
and a 400mm thick concrete slab 
will be cast on top as part of the 
permanent works.

“You’re 
overloading the 

rock and then putting 
enough stress and so 
you create rockburst 
every 50mm to 100mm

Initially this precast section was 
due to be completed insitu, but 
the change was made to make the 
process more efficient and to provide 
a better permanent condition.

“With this change, we will have 
a reinforced section at the bottom 
and therefore a better product,” says 
Bakketun.

The project has not just been about 
the construction of the new tunnel. 
As part of the preparatory works, a 
river inhabited by salmon had to be 
diverted to make way for the new 
tracks. It also had to be widened 
to prevent flooding in the area. 
Strict timescales and environmental 
boundaries were placed on the team 
to ensure that the salmon were not 
harmed.

“Most important was the concern 
for the fish. We couldn’t work in May 
when the fish were spawning, to make 
sure we didn’t interfere with the 
breeding programme,” says Bakketun.

“The fish are afraid of the fine rock 
chippings as it gets in their gills, so 
we had to wash it [off] first. We were 
also measured on the water quality 
and the pH of the water.”

Next year, when the TBM reaches 
the Floen side of the mountain, it 
will block the exit while it is being 
dismantled.  

Therefore, an access tunnel which 
will feed into the main tunnel, has 
already been completed at the 
Floen end of the tunnel route. When 
the TBM has passed the junction 
between the access tunnel and the 
main tunnel, the next phase of the 
work to fit out the tunnels can begin 
while the TBM is being dismantled.

This will then pave the way for 16 
cross passages between the existing 
and the new tunnel to be excavated 
using drill and blast.

Despite the fact that tunnelling is 
due to be completed in early August 
next year, rock conditions permitting, 
the team is working hard to be able 
to finish before the World Tunnel 
Congress, which is being held in 
Bergen in June next year. N
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it’s a match made in

A U S T R A L I A
F l i n t  & n e i l l  J V  
t o  e x pa n d 
M e l b o u r n e  b r i d g e

A Flint & Neill, Arup and Smec 
joint venture has won the contract 
to design the expansion of the 
518m-long EJ Whitten Bridge in 
Melbourne, Australia. The bridge 
currently operates as two separate 
decks running parallel with a gap 
in-between. The design will fill the 
gap with a new deck that will carry 
four additional lanes, taking the 
total number of lanes each way from 
three to five. Flint & Neill will also 
engineer the public safety barriers 
on the bridge. The bridge is part 
of Melbourne’s busy M80 ringroad 
and the overall upgrade project 
between Sunshine Avenue and 
Calder Freeway will cost £1.3bn. The 
project is due to be finished by late 
2020.

Construction of the £222M Crown Bridges project in 
Helsinki has been given the go-ahead. Designed by 
Knight Architects and WSP Finland, its centrepiece 
will be a 1.2km long bridge across Kruunuvuorensilta 
bay. It will carry pedestrians, cyclists and trams from a 
residential area to the city centre. The structure of the 
cable-stayed bridge, with 250m-long main spans, will be 
supported by a 135m diamond shaped, central pylon. 
Work is due to start on site in autumn 2018. 

O m A n 
at k i n s  t o 
M a s t e r p l a n  o M a n 
e x pa n s i o n

Atkins has won the masterplanning 
contract for Duqm City in Oman, 
which aims to increase its 
population from 12,000 in 2010 to 
100,000 by 2020. The masterplan will 
cover 150km2, which will include 
five districts, some of which already 
have existing housing, commercial 
and tourism developments. The 
contract was awarded by the Special 
Economic Zone Authority of Duqm, 
which has a vision for the city as 
a regional maritime and transit-
trade hub. Atkins will produce a 
detailed city masterplan, a technical 
feasibility study, environmental and 
sustainability assessments, concept 
design with engineering fit, a 
transport masterplan, drainage plan 
and tourism strategy.

I T A L y
t r e V i  r e pa i r s 
F l o r e n c e 
r i V e r b a n k

Trevi is carrying out the 
first phases of works to 
repair the stretch of Arno 
riverbank in Florence, 
Italy, which collapsed in 
May. The repairs have 
been earmarked as urgent, 
before winter weather 
further damages the 80m 
stretch of riverbank where 
the collapse created a 
3.5m deep chasm. Staff 
are working in shifts for 
what Trevi has described 
as a “race against time”. 
Work includes structural 
restoration and hydraulic 
protection. Recently 
completed work involved 
the construction of rigid 
inclusions to strengthen 
dislodged soil up to 8m 
below street level.

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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W hy does civil 
engineering need 
more diversity?

Studies have 
shown that 
non-diverse 

workplaces can be happier and 
display more co-operation among 
employees, but despite this, they do 
not match up to the performance of 
more diverse teams.

“The more homogeneous offices 
have higher levels of social capital,” 
says Massachusetts Institute of 
Technology (MIT) economist Sara 
Ellison. “But the interesting twist is 
that … higher levels of social capital 
are not important enough to cause 
those offices to perform better.

“The employees might be happier, 
they might be more comfortable and 
they might be co-operative places, 
but they seem to perform less well.”

Mechanical engineer and Youth 
Without Borders founder Yassmin 
Abdel-Magied is championing 
diversity in the work place.

The 2007 Young Australian Muslim 
of the Year and 2015 Queensland 

WE ARE COWI
ON 1 JANUARY 2017, FLINT & NEILL LIMITED 
AND DONALDSON ASSOCIATES LIMITED 
WILL BECOME COWI. 

COWI in the UK is a leading engineering consultancy, 
delivering technically advanced bridge, tunnel, marine 
and special structure solutions. Our passion and 
experience enable us to deliver innovative, value 
engineered projects for our clients, no matter how 
large or small, anywhere in the world. 

Together, we are stronger.

www.cowi.com

POWERING YOUR 360° SOLUTIONS
COWI is a leading consulting group that creates value for customers, people and society 
through our 360° approach. We tackle challenges from many vantage points to create 
coherent solutions for our customers.
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Young Australian of the Year has 
worked on oil and gas rigs, is a 
passionate motorsports fan, and 
has written widely on the topic of 
diversity. Her Tedx talk online: “What 
does my headscarf mean to you?” has 
upwards of 1.6M views.

To her, diversity is not just about 
pushing any one group forward; it is 
about changing mindsets to create 
more diverse teams in general.

The reason she says is simple: 
magic happens when people and 
ideas are challenged.

She says biases that stop us from 
putting diverse teams together exist 
within society. When people  
all have similar backgrounds and 
similar training they look to each 
other to confirm what they already 
think, she adds.

One extreme example she cites 
is the massive explosion on the 
Deepwater Horizon oil rig in 2010. 
Just before it exploded, tests were 
carried out on the rig to check if it 
was secure. The rig failed the test, but 
the rig team’s interpretation of the 
results showed that it passed.

“Somebody in the room with 
authority interpreted it in a way that 
most people had, in their minds, 
already agreed with and they looked 
at the information to confirm their 
existing beliefs,” she says.

“Everyone in a group thinks about 
things in the same way, there was 
no one to stand up and say, I think 
something is wrong here.”

Our brains make short cuts, Abdel-
Magied says, to enable us to process 
huge amounts of information.

“Most of the short cuts are fine,” 
she says. “They’re learnt behaviours 
like: ‘hot stove, don’t touch’ – that’s 
an unconscious bias. But if those 
biases are made up on information 
that is flawed, or on information 
which is going to affect people 
unfairly, in promotion or decision 
making at work, then where do we 
end up?”

To illustrate the point she cites 
this story: “A father and a son driving 
along on the highway and they get 
into a terrible car accident and 
the father dies. The son is taken to 
hospital and needs surgery, but the 
surgeon looks down at him and says, 
I can’t operate, because the boy is my 

son. Now how can that be?”
On telling this story to a full lecture 

theatre, she says that around three 
quarters of people’s initial reactions 
were confused, assuming the surgeon 
was male, rather than his mother.

“That is unconscious or cognitive 
bias,” she says. “We go through the 
world expecting certain things and 
that shapes how we make decisions.”

Abdel-Magied says that this form 
of bias describes the tendency to 
rely too heavily on the first piece of 
information offered when making 
decisions. This anchors down a 
”truth” which people don’t want to 
change, even if they see different 

information.
“I go into an engineering company 

where someone has worked with 
a female engineer before and they 
thought she was rubbish, thus all 
female engineers are terrible,” she says.

So what can be done to make 
sure that these inherent biases are 
challenged or even designed out of 
the system?

The first thing she says is to keep 
checking yourself. Despite best 
intentions, there will always be a bias 
that manages to creep back into your 
subconscious. Harvard University has 
produced a really quick quiz called 
the IAT tests which are designed 
to check what your implicit biases 
are. Abdel-Magied admits that 
when she took the tests, despite 
campaigning on the issue, she was 
still hard-wired to believe that women 
were the homemakers and men 
the breadwinners. So she says it is 
important  that people keep checking 
themselves and make sure that they 
are interrogating their own decisions.

The second she says is to call 
yourself or other people out.

“If you notice that the women are 
always doing the minutes or making 
the tea, check that’s what someone 
wants to do,” she says.

Thirdly, she says people should 
step out of their comfort zones and 
sponsor somebody different. “I’m 
here where I am today, because I was 
sponsored by people who don’t share 
the same characteristics as me,” says 
Abdel-Magied.

She says that sponsorship is 
different to mentoring. Where in 
mentoring advice is given to a 
person, sponsorship is where you put 
yourself on the line for someone else.

“My sponsors are men who are far 
more senior than me and have said, I 
recognise something in you, I’m going 
to give you an opportunity that if you 
screw up it will look bad for me, but I 
trust that you’re going to do a good job.

“Look outside the world that you’re 
typically used to.”

But despite these good intentions, 
the reality is that working in a diverse 
team is actually harder. This is why 
we like homogenous teams, she 
says; you won’t need to translate as 
much, you won’t need to go through 
because everyone is on board. N
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Young Australian of the Year has 
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passionate motorsports fan, and 
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mentoring advice is given to a 
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C ollaboration is, rightly, a 
much used word in the civil 
engineering profession. 
Many in the industry claim 
to be collaborative – either 
in the way they procure new 

projects or the way they behave among their 
peers. But how do you really know who is 
actually behaving in the right way? 

In the first of New Civil Engineer’s NCE100 
masterclass series, we have teamed up 
with NCE100 Collaborative Firm of the 
Year Arup, to bring together a mix of 
consultant, contractor and client to discuss 
collaboration in the industry at a round table 
debate. 

Collaboration starts with the client 
“Collaboration will only work when all the 
parties are aligned to the same vision and 
are passionate and driving it,” said Skanska 
UK executive vice president Thomas 
Faulkner. 

“If you don’t have the client in that 
position, you’re on the back foot from day 
one and it doesn’t matter how much the 
supply chain believes in it, it will only work 
when all the parties are working together. 
And that starts from the client, naturally,” 
he said.

Arup board director and UKMEA head 
of infrastructure Peter Chamley agreed, 
and said the industry had already come 
a long way in the past 30 years from “the 
adversarial days when contract conditions 
were designed to promote a fight”. 

Transport for London programme director 
Miles Ashley said he thought that mistrust 
between the client and the supply chain was 
the barrier to collaboration. 

“There is nothing new to invent here. It’s 
not rocket science. There are many really 
good examples of the industry defining 
outcomes involving the supply chain in an 
integrated way, early.” 

Providing strong leadership would “take 
back some risk” and ensure that the team 
provided value for the infrastructure owner, 
but also for the suppliers too.

Ashley added that “latitude is missing It’s 
not what we have to do, but how we make 
that transition to where we are to where we 
all know we’ve got to be”. 

Collaboration is all about trust  
True collaboration is about trust “and about 
us,” added Wright. “It’s about whether or 
not we can trust each other sufficiently to 
enter into an agreement that is construed by 
contract, but results in being able to trust 

“Skills and education 
you can learn, 

but to get someone to do 
something different is 
behavioural change

Wright: Building trust is vitally important

Hall: Behavioural change takes time 

each other enough to deliver the job for each 
other’s mutual benefit. It’s not about the 
form of contract, it’s about the people”. 

Wright argued that building relationships 
from the onset with the help of professionals, 
worked well in theory. “However, what we 
normally do is have a few workshops at the 
beginning where we all agree this is great 
and we are all collaborating wonderfully. We 
sign the charter and nail it on the back on 
the door and go away and do our own thing.” 

And then we wonder why it has all gone 
wrong, added Wright. “It’s because we stop 
investing in the relationships too early. We 
must get better at establishing and building 
trust continually, even when things are going 
well. When things are going badly, we then 
panic and throw masses of resources and fire 
loads of project managers”. 

“Why are we letting it go wrong in the first 
place?” he asked. 
 
Sustaining collaborative behaviour
High Speed 2 director of built environment 
Kate Hall thought that behavioural change 
worked in the longer term. “Collaboration 
is a behaviour. Skills and education you can 
learn, but to get someone to do something 
different is a behavioural change. The more 
we understand about how we affect change 
in behaviours as opposed to upskill, will 
make a difference”.

It is about the longevity of the relationship 
between the parties that made working 
collaboratively easier, said Arup director and 
UKMEA infrastructure commercial leader 
David Van Bruggen. “Where one contractor 
and one consultant have worked together for 
a number of years on different projects, they 
seem to work better than those who have 
come together. We are probably too transient 
in many of our relationships, and that isn’t 
helping.”

Commercial tension versus good collaboration
Heathrow Airport Ltd infrastructure 
procurement director David Ferroussat said 
“the best project he has worked on” was the 
airport’s Terminal 5 with the T5 agreement. 
“All the commercial tension was taken away 
as you had already agreed what the overall 
profit was upfront. People just got on as 
professionals to deliver the project. We just 
got on and did professional collaboration, 
not just collaboration. It was the contract 
that drove the behaviour”.

Arup director and Tim Chapman director 
and London infrastructure leader said it 
depended on the type of contract and the 
business model you were working to. “If you 
open a week early, the revenue is so high it 
doesn’t matter, and you are quids in as the 
client”. 

Crossrail’s Wright added: “The London 
Olympics was an excellent example of 
collaboration working extremely well. If 
collaboration is about motivating people to 
give their best performance, then there was 
no better opportunity than the Olympics. 
Lots of people thought we are going to make 
this work, we are going to motivate our best 
people and provide a real motivational force 
and positive energy and prove to everyone 
that we can deliver. And we all did that”.

However this was not how they always 
approached jobs, especially smaller ordinary 
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between the parties that made working 
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David Van Bruggen. “Where one contractor 
and one consultant have worked together for 
a number of years on different projects, they 
seem to work better than those who have 
come together. We are probably too transient 
in many of our relationships, and that isn’t 
helping.”
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procurement director David Ferroussat said 
“the best project he has worked on” was the 
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“All the commercial tension was taken away 
as you had already agreed what the overall 
profit was upfront. People just got on as 
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and London infrastructure leader said it 
depended on the type of contract and the 
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doesn’t matter, and you are quids in as the 
client”. 
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collaboration is about motivating people to 
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“We are 
ordinary too 

often, becoming the 
exception is rare

In association with

to leverage benefits to longer term 
programmes of work” added Wright. 

A single aim improves collaboration
Skanska’s Faulkner added that if businesses 
could learn from what the industry has 
achieved in improvements to health and 
safety through collaboration then this could 
be used across other aspects of the industry.

“We found it was driven by leadership 
from clients, contractual models being more 
collaborative, and then the supply chain 
responding. 

“And it’s easy for us to respond to health 
and safety collaboration because it’s human 
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AROUND THE TABLE

Ashley: Incentives work on long term projects

nature. If we can embrace what can be learnt 
from that collaboration across the industry, 
in innovation, diversity and inclusion, 
we will end doing a much higher level of 
collaboration.”

Ashley said that having a clean aligned 
goal made collaboration easier. “If 
collaboration is about having the same 
goal, safety is the best example. And the 
Olympics, as there was a timing goal. It’s 
harder with other projects.”

But safety is an easy win. Crossrail’s 
Wright asked how the industry could bring 
together a commercial collaboration where 
you do not lose commercial tension, but also 
collaboration does not become such a big 
issue that it “starts to defeat the purposes of 
delivering the job”. 

What makes a collaborative firm?
“It’s having a culture of wanting to help” 
said High Speed 2’s Hall. “Organisations that 
successfully collaborate when the chips are 
down, foster a culture of inquisitive minds 
and a willingness to help . And if you have 
that within your organisation, you don’t need 
to tell them it’s called collaboration”.

Mace director major programmes and 
infrastructure Ann-Marie Morrison agreed 
and said it was about the tools to define the 
behaviour and that you needed to live by. 
“If someone was a brilliant engineer, but not 
conforming to those behaviours, then such 
decisions would need to be made”.

WSP Parsons Brinckerhoff development 
director and incoming ICE Vice president 
Rachel Skinner added that fundamentally, 
teams are made up of many different types 
of people and although some were naturally 
very good at communicating, some people 
would ask for help, while others wouldn’t. 

“The trick is to find a way to harness 
different people, whether it’s a whole 
company, or on a particular project”.

l Watch a video of Arup’s Tim Chapman 
talking to New Civil Engineer editor 
Mark Hansford about this discussion at 
newcivilengineer.com/latest/nce-live
l Entries for the NCE100 Awards 2017 
are now open. Visit https://100awards.
newcivilengineer.com  for more information

Round Table   Skills

jobs. “That motivational factor of getting up 
in the morning and wanting to give it your 
best is not always there. We are ordinary 
too often. Becoming the exception is rare,” 
Wright added.

“The tension is the hole in the boat” 
suggested Costain head of rail, High Speed 2 
Lee Davies. “The team who says: ‘it’s not my 
end’ isn’t collaborative. The team who says: 
‘there is hole in our boat and we’re all going 
to fix it’, is a collaborative team”. 

Wright thought it all went wrong when 
people felt under commercial pressure. 
“Tensions rise and all the good behaviour 
we used to see starts to come under a lot of 
tension.” He argued that managers asked if 
they are to apply the contract or collaborate 
“and we want them to do both”. 

“There is a contract and we want them 
to apply it, but we want it done in a 
collaborative way”.

Incentivising collaboration
UK Power Networks director capital 
programme and procurement Nirmal 
Kotecha said incentivisation could aid 
collaboration, especially on projects with 
one failing partner “by having a incentivising 
mechanism, it incentivises all the other 
people to bail that person out”. 

Wright and Ashley agreed that this would 
work over longer term projects, not the 
shorter one-off “major pop- up” programmes 
such as Crossrail where there was little 
repeated work. “There is more opportunity 

PROBLEM 26
How can ground risks be 
managed and civil design 
optimised in remote areas?

If you want to know how 

#AskFugro

www.fugro.com/ask

 ANSD

GLOBAL STRENGTH  
AND LOCAL FOCUS www.keller-uk.com

SOLUTIONS FOR ALL YOUR  
GEOTECHNICAL PROBLEMS

NCE ad.indd   1 30/09/2016   10:25:20

Customer Service Team
020 7500 6900
www.expressmedicals.co.uk

Medical expertise with first-class service 
levels helping to increase productivity, 
reduce absenteeism and minimise risk.

Rail Medicals
Drug & Alcohol Testing
Occupational Health
Health Surveillance
Physiotherapy
Counselling

Blood Testing
Travel Health
Vaccinations
Wellbeing 



64 n e w  c i v i l  e n g i n e e r    |    n O v e M B e r  2016

“We are 
ordinary too 

often, becoming the 
exception is rare

In association with

to leverage benefits to longer term 
programmes of work” added Wright. 

A single aim improves collaboration
Skanska’s Faulkner added that if businesses 
could learn from what the industry has 
achieved in improvements to health and 
safety through collaboration then this could 
be used across other aspects of the industry.

“We found it was driven by leadership 
from clients, contractual models being more 
collaborative, and then the supply chain 
responding. 

“And it’s easy for us to respond to health 
and safety collaboration because it’s human 

Miles Ashley  
Programme director construction, TFl 
Peter Chamley 
Board director, global and UKMeA 
head of infrastructure, Arup 
Tim Chapman
Director, london infrastructure 
leader, Arup 
Lee Davies
Head of rail High Speed 2, costain 
Thomas Faulkner
executive vice president, Skanska UK  
David Ferroussat
infrastructure procurement director, 
Heathrow 
Kate Hall 
Director of built environment, High 
Speed 2 
Mark Hansford 
editor, new civil engineer 
Alex Kirby
Senior advisor r2, gatwick Airport  
Nirmal Kotecha
Director capital programme and 
procurement, UK Power networks 
Ann-Marie Morrison 
Director major programmes and 
infrastructure, Mace 
Mike Savill
Project director, Mott Macdonald 
Rachel Skinner
Director development and incoming 
ice vice president, wSP Parsons 
Brinckerhoff 
David Van Bruggen
Director, UKMeA infrastructure 
commercial leader, Arup 
Simon Wright 
Programme director, crossrail 

AROUND THE TABLE

Ashley: Incentives work on long term projects

nature. If we can embrace what can be learnt 
from that collaboration across the industry, 
in innovation, diversity and inclusion, 
we will end doing a much higher level of 
collaboration.”

Ashley said that having a clean aligned 
goal made collaboration easier. “If 
collaboration is about having the same 
goal, safety is the best example. And the 
Olympics, as there was a timing goal. It’s 
harder with other projects.”

But safety is an easy win. Crossrail’s 
Wright asked how the industry could bring 
together a commercial collaboration where 
you do not lose commercial tension, but also 
collaboration does not become such a big 
issue that it “starts to defeat the purposes of 
delivering the job”. 

What makes a collaborative firm?
“It’s having a culture of wanting to help” 
said High Speed 2’s Hall. “Organisations that 
successfully collaborate when the chips are 
down, foster a culture of inquisitive minds 
and a willingness to help . And if you have 
that within your organisation, you don’t need 
to tell them it’s called collaboration”.

Mace director major programmes and 
infrastructure Ann-Marie Morrison agreed 
and said it was about the tools to define the 
behaviour and that you needed to live by. 
“If someone was a brilliant engineer, but not 
conforming to those behaviours, then such 
decisions would need to be made”.

WSP Parsons Brinckerhoff development 
director and incoming ICE Vice president 
Rachel Skinner added that fundamentally, 
teams are made up of many different types 
of people and although some were naturally 
very good at communicating, some people 
would ask for help, while others wouldn’t. 

“The trick is to find a way to harness 
different people, whether it’s a whole 
company, or on a particular project”.

l Watch a video of Arup’s Tim Chapman 
talking to New Civil Engineer editor 
Mark Hansford about this discussion at 
newcivilengineer.com/latest/nce-live
l Entries for the NCE100 Awards 2017 
are now open. Visit https://100awards.
newcivilengineer.com  for more information

Round Table   Skills

jobs. “That motivational factor of getting up 
in the morning and wanting to give it your 
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Costain
Smart Infrastructure
Costain is already using the skills 
and experience it gained from this 
summer’s acquisition of technology 
provider Simulation Systems Limited 
(SSL) to solve customer problems in 
new areas.

Corporate development director 
Tim Bowen says the 151-year-old 
Berkshire-based engineering giant 
is already using the expertise of the 
new staff it took on to help customers 
tackle their most challenging 
technology issues. 

“We are having lots of interesting 
discussions with clients and our 
proposition has been greatly enhanced 
through the acquisition,” he says. 

“The new capability has opened 
doors to many new opportunities 
across all our sectors that we would 
not have been seen as credible for just 
six months ago.” 

Established in 1979, SSL has 
provided integrated hardware and 
software-based solutions to customers 
including Highways England, 
Transport for London, the Scottish 
and Welsh governments and a number 
of English county and city councils. 

Bowen said the acquisition – which 
included all 165 SSL staff and the full 
range of its existing deals – ticked 
a key strategy box by accelerating 
the pace of Costain’s technology 
capability growth. 

“We are seeing changes in customer 
buying behaviour, and the pace of this 
change is accelerating and will get 
faster still so Britain can compete in 
an ever more connected economy,” 
says Bowen.

This change is being driven by a 
demand across the UK for modernised 
infrastructure with greater capacity, 
he says – and the fact that this 
demand is far outstripping supply of 
investment resources. 

“So this is driving fundamental 
change – and technology is becoming 
increasingly important.

“We see a larger amount of 
customer spending allocated for 
technology than in the past – 
historically we might have built our 
way out of a problem, but now we 

need to think differently. We are 
looking to build a set of capabilities in 
the Costain group that customers can 
call on when they require.”

Highways England’s smart 
motorway projects – on which SSL 
and Costain have both worked – 
represent classic examples of how 
technology is being used to solve 
problems that shovels and spades once 
tackled.

“In the past we might have widened 
a motorway,” says Bowen. “Now 
we use technology systems that 
predict the number of vehicles on the 
network and then open and close lanes 
as necessary and manage the safety 
aspects by modifying the speed limits. 

“This opens up more capacity on the 
network without building anything.”

SSL had been heavily involved in 
developing technology for smart 
motorway schemes. 

“It deployed new CCTV concepts 
for long-range infrared low light 
traffic surveillance and combined 
it with sensors in the pavement to 
measure vehicle speeds and flows 
very accurately,” says Bowen. “That 
information goes to Highways England 
control centres to help the client 
minimise congestion and maximise use 
of the roads.”

He cites further examples of how 
the technology Costain has acquired 
works at once-notorious bottlenecks 
on Britain’s roads.

“On the Dartford Crossing where 
operators in tollbooths used to do 
visual checks for dangerous vehicles, 
there is now a bespoke automated 
traffic management system for 
profiling vehicles carrying hazardous 
materials,” says Bowen. 

“It picks up orange plates and 
signals lorries to move into safety 
cells. As part of the new freeflow 
crossing, this has sped up journeys 
across the Thames, increased safety 
and reduced congestion when issues 
occur.

“On the M20, the BlueTruthTM 
system has been used to minimise 
the need for Operation Stack. This 
intelligent solution uses Bluetooth 
rather than automatic number plates 

to work with CCTV and look at 
past histories of flows of HGVs to 
predict when an Operation Stack 
might become necessary. This has 
reduced congestion, and Operation 
Stack has not been invoked since its 
implementation.”

Bowen adds that SSL’s approach to 
business – led by managing director 
Louis Thompson – mirrored Costain’s 
own.

“We saw that the way they worked 
with customers was in line with our 
thinking,” says Bowen. 

“This is all about creating the 
solution in theory and also deploying 
it in a collaborative way.”

Company Pro� le A D V E R T I S I N G
F E A T U R E
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“We are seeing customers looking 
to buy an integrated service, bundling 
together design, construction and 
technology to manage the interfaces 
in the best way.” 

Now Costain is looking to drive 
value by selling the technology it has 
acquired from SSL into other areas.

“Network Rail is looking to the 
digital railway and the deployment 
of intelligent infrastructure – we see 
great opportunities in that space. We 
see the chance to look at sensor-
rich infrastructure to see when 
problems may occur, and minimise 
infrastructure issues that delay train 
services.

As well as continuing to deliver on 
existing commitments and bidding 
for new work, Costain wants to keep 
expanding its expertise.

“We are very much on the mission 
to build capability and anticipate 
changes in customer buying 
behaviour,” says Bowen. 

“We are doing this through direct 
recruitment; bidding for work; 
building alliances; and acquiring 
organisations that fulfil something 
customers want to see as part of an 
integrated services offering.

“We want to continue to grow; it is 
expected of us.”

Technology will continue to be a 
central part of that drive for growth, 
says Bowen.

“We are in the middle of a 
revolution in the deployment of 
technology-led solutions. Technology 
will increasingly be needed to solve 
complex delivery and capacity issues.”  

structure.”
The integration of the firm has 

already taken place, and the former 
SSL staff are applying their skills to 
delivering work for Costain. 

“We took on a very bright and 
diverse group of people, many of 
whom have PhDs,” says Bowen. 

“We have their same offices 
running but they have all Costain 
offices available to them and we 
encourage them to move project, 
sector or office if they want to.”

Clients increasingly want suppliers 
to offer technology services 
alongside traditional design and build 
capabilities, he says.

The entrepreneurial company won 
the Queen’s Award for Enterprise in 
Innovation in 2013 and was a finalist 
in the National Business Awards for 
Innovation in 2015.

“There were any number of third 
party verifications that showed this 
company had something special,” says 
Bowen.

“We saw we could add value to the 
acquisition by opening it up to the 
other five sectors we already had – 
rail, nuclear, power, water, and oil and 
gas. We could take the innovation 
already taking place in the highways 
sector and make it available to a 
suite of new customers through our 

Left: Costain 
sees electronic 
technology as 
a key growth 
area in the civil 
engineering sector

Right: Bowen has 
noticed changes in 
customer buying 
behaviour
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J ohn Armitt began his 
presidential year by 
questioning the very 
structure of the industry. 
It was a challenging start 
from a president whose 

views demand attention.
“Can you name another industry 

that separates design from 
manufacture?” he challenged the 
great and the good assembled at the 
ICE for his Presidential Address last 
November, before setting out his long-
held belief that in-house teams within 
contracting organisations yield better 
designs. This was something he 
tested personally – with great success 
– on the Second Severn Crossing.

There, he explained, he specifically 
sought out a French contractor to 
JV with his John Laing because he 
believed the European model of 
contractors with their own in-house 
design capabilities was the way to get 
better, more buildable projects.

Since then he has travelled the 
UK and the world visiting projects 
great and small. Has the experience 
changed his opinion? Not a bit of it. If 
anything, it’s strengthened his belief 
around the French model, with other 
Continental industries adding to his 
argument.

“I still hold to that,” he says, 
speaking to New Civil Engineer in late 
September. 

“And speaking to some chairmen 
of some Spanish contractors they 
too say it’s difficult to work at times 
with UK contractors,” he adds, 
before paraphrasing their concern: 
“Our objective is to find ways to 
better engineer schemes. Our UK 
partners are more focused on the 
terms and conditions of contract 
and the commercial side,” he 
says.“Fundamentally it’s a different 
culture,” he adds.

The fact that many of the big 
European contractors – whether 
Spanish or French – own a lot of 
infrastructure assets themselves 
makes a big difference, adds Armitt.

“These big Europeans all own 
assets – so they are seeing things in a 
totally holistic way,” he explains.

Armitt is desperate to see UK 
contractors taking more interest in 
the front end of projects and being 
more focused on project outcomes. 
But little he has seen in his year as 
president seems to make him believe 
it will happen.

“Do UK contractors really have 
that desire? And do they feel 
encouraged?” he asks. Armitt reflects 
on the UK model where contractors 
are generally asked by clients to 
deliver what is already designed 
and, where they are increasingly 
asked, to simply “integrate” and 

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

Bringing 
on Change
outgoing iCe president sir John  
armitt disCusses his year in offiCe

ICE  
Interview

manage a series of subcontractors 
to actually do the construction. He 
is unsurprised that, with that model, 
that there is little appetite for risk or 
focus on the outcomes.

Next month the ICE will publish 
the results of a year-long study into 
procurement and the structure of 
the industry, with the idea to offer 
up a potential new model built on 
alliancing and other procurement 
initiatives that are very much 
outcome-focused. It is set to 
challenge the role of all conventional 
players – client, consultant, main 
contractor, subcontractor and 
supplier.

But there are no easy answers.
“You can see where the money 

“ These big 
Europeans all 

own assets, so they 
are seeing things in a 
totally holistic way
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is made in contracting – it’s in the 
specialist work. So if you’ve got 
several specialisms within your 
group then you get several bites at it. 
But as an integrator you might just 
get a relatively low fee for relatively 
low risk work,” he says. “It’s not 
necessarily fair to expect a contractor 
to take lots of risk to integrate 
others.”

Another major ICE-led initiative 
that will see the light of day in 
the coming weeks is the National 
Needs Assessment. Hopefully, prime 
minister Teresa May can hold fire on 
any major infrastructure decisions 
until then.

Because this ICE and Armitt-led 
work could be very influential. The 
assessment is a cross-sector policy 
review of the UK’s national economic 
infrastructure needs to 2050. 
Coordinated by the ICE, it covers 
energy, transport, communications, 
housing, water, waste and flooding.

The comprehensive nature of the 
remit is significant as it is expected 
that its findings will be fed into 
the government-backed National 
Infrastructure Commission’s National 
Infrastructure Assessment.

The ICE has approached the task of 
co-ordinating the Needs Assessment 
with rigour.

A call for evidence yielded more 
than 50 submissions and several 
strategic options have been tested 
using modelling devised by the UK 
Infrastructure Transitions Research 
Consortium, a research group 
featuring the UK’s biggest civil 
engineering consultants, contractors 
and clients.

So it is promising to be an 
assessment that will challenge some 
thinking and hopefully trigger debate 
at all levels about which are the right 
schemes to prioritise.

“The engineer’s role is to talk to the 
public a lot more and understand the 
expectations,” observes Armitt.

“If you can show to a politician 
that a person is going to vote for him 
or her [because of an investment 
decision], I think that’s quite 
important,” he notes.

Armitt accepts that at a national 
level it can be difficult to get the 
attention of politicians, and that 
maybe the solution is to give greater 
freedom of funding to devolved 
regions.

“ If you give all 
the cash to 

the regions, is there 
enough cash left for 
the big stuff?

But he does caution against too 
much devolution.

“If you give all the funding to the 
regions, is there enough cash left 
for the big stuff?” he asks. And in 
particular, is there enough cash left 
for roads.

Unless of course you find other 
ways to fund them.

“Do you use the power of the 
market?” he asks. “Do you use it in 
the most contentious place of all – 
road space?” he further challenges. 
Again, this references the European 
model, where paying for road use is 
standard practice.

The expected arrival of 
autonomous vehicles throws up 
further questions. 

Armitt says the growth in car 
use versus rail use just highlights 
the sheer desire of people to travel 
in their own personal space. “Will 
autonomous vehicles reduce that 
desire or increase that desire as 
everybody wants one?” he asks. 
“The difficulty for the railway is that 
while there is insatiable demand, 
particularly around the big cities, it 
still only accounts for 12% of journeys 
made.”  

Armitt says the outcome of the 
Oxford to Cambridge corridor study 
will be intriguing as a first real look at 
how future city to city connectivity 
may look.

He also stresses that the study has 
to view the corridor as more than a 
transport corridor. “It is not just a 
transport corridor. I continue to argue 
that housing needs to be part of any 
integrated plan,” he says. 

Housing is the one glaring  
omission from the National 
Infrastructure Commission’s remit, 
something of which Commissioner 
Armitt is well aware.

“The National Infrastructure 
Commission will continue to lobby,” 
he comments. “We cannot be totally 
silent on it.

“There is no evidence that the 
housing sector is structured to meet 
the forecasted demand and we are 
going to need a shift in public sector 
thinking,” he adds.

“ The 
engineer’s 

role is to talk to the 
public a lot more 
and understand the 
expectations 

Armitt steps 
down from the 
ICE presidency 
this month
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Armitt steps 
down from the 
ICE presidency 
this month
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Tim Broyd names eight young engineers to shadow him for his year in office.

a P P r e n T i C e s

New ICE President names 
his apprentices for 2016/17

apprentices clockwise: Chambers, earl, Harris, o’neill, 
Johnathan smith, sorrella smith, Ching fai Tan, fryett

Incoming ICE President Tim 
Broyd has named the eight 
president’s apprentices who will 
join his team during his year in 
offi ce.

They will attend events, meet 
industry experts and travel with 
him on his regional visits. 

The eight are: Paul Chambers 
of Skanska; Eleanor Earl of 
Arup; Brittany Harris of Buro 
Happold; Daniel O’Neill of 
CH2M; Johnathan Smith of 
Cundall; Sorrella Smith of Laing 
O’Rourke; Ching Fai Tan of 
Aecom; and Abigail Fryett of 
Wood Group Mustang.

The ICE President’s 
Apprentice Scheme is open to 
all technicians and ICE graduate 
members working towards their 
professional qualifi cation. It has 
been running since 2005 and 
offers a unique opportunity to 
gain experience, develop skills, 
and learn about the industry. 

Chambers joined Skanska UK, 
in 2011, as an undergraduate 
ICE Quest Scholar and works on 
the Crossrail Paddington Station 
project. 

Earl graduated from Cardiff 
University before joining Arup’s 
Infrastructure London Group 
in its civil engineering, site 
development and regeneration 
team.

Harris graduated from the 
University of Bristol and went 
to Peru to volunteer with 
Engineers Without Borders – UK. 
She then joined Buro Happold 
Engineering as a graduate in its 
Water Team.

O’Neill’s career began in the 
Middle East in 2010, working on 
a variety of land development 
projects throughout the United 

Arab Emirates. 
Jonathan Smith is a graduate 

civil and structural engineer 
working on a range of local, 
national and international 
projects for Cundall. 

Sorrella Smith joined the Laing 
O’Rourke graduate development 
programme in 2015 after 
graduating from the University 

of Bath. 
Ching Fai Tan graduated from 

the National Energy University, 
Malaysia and is currently a 
design engineer with Aecom in 
Singapore.

Abigail Fryett has worked 
at Wood Group Mustang’s 
structural department for just 
over a year, since graduating 
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Head of bridges recognised for contribution to 
the profession over 20 years in the industry

P r o f e s s i o n 

Atkins engineer wins 
ICE Gold Medal

i C e

 
The refurbishment of One 
Great George Street has been 
successfully completed on time 
and under budget, the ICE has 
announced. 

In June this year the building 
closed to allow work to further 
improve facilities for visitors 
and improve accessibility. The 
entire fascia of the historic 
building has also been cleaned 
and restored. 

With the help of industry 
partners as part of ICE’s Shaping 
the World programme, the 
ICE installed a new exhibition 
space, called the Infrastructure 
Learning Hub, in the main 
library. 

i C e

Discount scheme  
for iCe members

The ICE has launched a scheme 
to give UK members discounts 
on a range of UK products 
and services. ICE Rewards 
enables members to save more 
than the cost of their annual 
membership. ICE members can 
get discounts across a number 
of categories from lifestyle, to 
travel, to business. Registered 
members will receive cashback 
on everyday purchases, 
discounts on holiday packages, 
offers on restaurants, cinema 
tickets, home and business 
insurance and much more.
l  Visit ice.org.uk/icerewards 
for further details. Contact 
ice@parliament-hill.co.uk

P r o f e s s i o n

18 year old becomes 
youngest engTech 

Eighteen- year-old Aecom 
transport apprentice Dominik 
McCormick is the youngest 
person to be awarded ICE 
technician status – EngTech 
MICE. McCormick  is a student 
at Solihull College. “I chose 
an apprenticeship to pursue 
my desired career as an 
engineer and to gain valuable 
work experience whilst still 
continuing to study,” he said. 
“My future plan is to become a 
chartered civil engineer.”

ICE membership recruitment 
director Steve Feeley said: “I’d 
like to congratulate Dominik on 
his achievement. I commend his 
commitment and dedication.”

The ICE also modernised the 
members’ resource centre in the 
upper library. 

One Great George Street 
director Gary Payne said: “I am 
delighted that we have been 
able to complete the works on 
time and under budget. 

’I am particularly excited 
at seeing the exterior of the 
building restored to its former 
glory. 

“The conservation work 
that has taken place inside and 
outside the building will ensure 
that members and other visitors 
can continue to enjoy this 
magnificent building for years to 

iCe headquarters reopens after refurbishment 
is completed on time and under budget

A senior Atkins engineer has 
been awarded the Gold Medal 
at ICE’s annual Institutional 
Awards.  

Atkins technical director 
and head of bridge engineering 
Chris Hendy has worked in 
the industry for more than 
20 years, making a significant 
contribution.

The annual ICE Institutional 
Awards recognise outstanding 
achievements and contributions 
to the civil engineering 
profession and the Institution. 

The Gold Medal, the 
Institution’s premier award, is 
presented for civil engineering 
excellence and goes to an 
individual whose sustained 
contribution to civil engineering 

often unrecognised work of 
our profession and the role we 
can play in enriching lives and 
communities around the world.”

Hendy has published over 
50 peer-reviewed papers, as 
well as writing three books on 
bridge design. He has worked 
on projects including the New 

over many years is of particular 
magnitude and stature.

Hendy said: “It’s unlikely that 
most people who use bridges 
give them a second thought. 
In most cases it’s taken for 
granted that they will simply 
provide a safe way to make 
your journey or connect what 
would otherwise be divided 
communities. 

“But I know from experience 
the amount of planning, 
knowledge and expertise that 
engineers need to put into every 
individual structure to make 
sure this is the case.

“I’m incredibly proud to 
have been awarded the Gold 
Medal and hope it shines a 
spotlight on the fantastic, and 

Medway Bridge, the Penang 
Bridge and the Dubai Metro 
viaduct. Many of his projects 
have been internationally 
recognised.

Atkins Transportation 
managing director Philip Hoare, 
added: “Congratulations to 
Chris on this well-deserved 
award. He is a wonderful 
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Switzerland’S 
energy mix

From 10 to 12 October, 
the Swiss town of 
Montreux will have 
hosted the Hydro2016 
international 
conference and 
exhibition. These three 
days present a perfect 
opportunity to present 
Swiss and European 
achievements, and 

current outlook in the field, to the world hydro 
community, with over 1,500 participants from 
80 countries converging on the “smoke on the 
water” lakeside town.

Beyond its clichés of cheese, watches and 
cuckoo clocks, Switzerland is one of the most 
vibrant places today in terms of hydropower 
use and development, with 60% of its electricity 
generated from this source for internal and 
export use. Its inventory of large dams is 
impressive, with 26 dams over 100m in height 
– including the world’s tallest gravity dam, the 
Grande Dixence, at 285m. Over 30 projects 
are under construction, either new build or 
upgrading of existing schemes, to increase 
production and efficiency. Appropriately, the ICE 
Swiss Section’s annual site visit was organised 
this year to Nant-de-Drance, a 900MW, SwFr2bn, 
(£1.6bn) brand spanking new pumped storage 
scheme, due to be completed in 2019. 

And yet, a number of factors are upsetting 
the hydropower industry in the “water tower 
of Europe”. Switzerland began integrating to 
the liberalised European electricity market in 
2009. But with power prices crashing, current 
price levels mean that even fully repaid and 
amortised Swiss hydropower schemes are 
struggling to generate electricity profitably, and 
many electricity providers are in a precarious 
financial situation. This economic climate also 
deters future investment: large hydro projects 

currently under construction are regarded 
almost as “white elephants” in today’s market, 
and the only new builds being put forward 
must take advantage of federal feed-in tariffs 
to be financially viable. Finally, environmental 
constraints make creation of new reservoirs 
incredibly difficult if not impossible, and the vast 
majority of new projects being designed are run-
of-river schemes.

On the other hand, the industry can look 
forward to the following, rather encouraging 
trends. There is a genuine will among the Swiss 
population to “green” its energy and economy, 
and hydropower is universally well regarded as 
a means to achieve this. A popular vote recently 
took place on a motion to “green the economy”, 
which was narrowly defeated. Another is due 
in November on forcing an “exit from nuclear 
power”, both of which rely on hydropower to 
take a leading role.

The Swiss government, in its 2050 Energy 
Strategy policy paper, plans to continue 
developing hydropower, by pursuing feed-in 
tariff incentives, temporarily subsidising large 
hydro to allow a smooth transition into the 
liberalised market, and cutting red tape, which 
hinders development of new projects.

The theme of this year’s Hydro 2016 
conference –“achievement, opportunities and 
challenges” – thus reflects the situation in 
Switzerland. Several key trends are upsetting the 
equilibrium in the established industry. 

However, with an optimistic and pragmatic 
approach, I am certain that Switzerland can 
continue to be a world leader in development 
of sustainable and economic hydropower in the 
decades to come, support and compliment other 
renewables, and finally as the smoke clears on 
the water, hydropower will always find its place 
in Europe.
l Brendan Quigley is the ICE’s  
Switzerland Representative

Brendan 
Quigley

Hendy: 20 years in 
the industry

as New Civil Engineer is now 
published monthly, the names 
of candidates recently awarded 
a professional qualification with 
iCe will only be published online 
at newcivilengineer.com/latest/
icenews. They will no longer be 
published in the print edition.
 
The pass lists will also be published 
on ice’s website, along with the 
names of all candidates applying for 
professionally qualified membership 
(Bylaw 16). Both can be viewed 
at www.ice.org.uk/bylaw16 under 
“newest qualified member”. lists will 
remain on the site for 28 days. To 
view lists on the New Civil Engineer 
website, visit newcivilengineer.com/
latest/ice-news

PAss lIsts, BylAw 16

M o r e  i C e  n e W s
g O  T O   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

ambassador for Atkins and the 
wider engineering profession. 
Not only is he able to see many 
of the projects he’s helped 
deliver making a positive 
difference to society, he has 
dedicated significant amounts 
of his time to maintaining high 
standards and pushing the 
boundaries within his discipline, 
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l Brendan Quigley is the ICE’s  
Switzerland Representative

Brendan 
Quigley

Hendy: 20 years in 
the industry

as New Civil Engineer is now 
published monthly, the names 
of candidates recently awarded 
a professional qualification with 
iCe will only be published online 
at newcivilengineer.com/latest/
icenews. They will no longer be 
published in the print edition.
 
The pass lists will also be published 
on ice’s website, along with the 
names of all candidates applying for 
professionally qualified membership 
(Bylaw 16). Both can be viewed 
at www.ice.org.uk/bylaw16 under 
“newest qualified member”. lists will 
remain on the site for 28 days. To 
view lists on the New Civil Engineer 
website, visit newcivilengineer.com/
latest/ice-news

PAss lIsts, BylAw 16

M o r e  i C e  n e W s
g O  T O   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

ambassador for Atkins and the 
wider engineering profession. 
Not only is he able to see many 
of the projects he’s helped 
deliver making a positive 
difference to society, he has 
dedicated significant amounts 
of his time to maintaining high 
standards and pushing the 
boundaries within his discipline, 
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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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of delivering outstanding service
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• Stabilisation of Mine Workings
• Rotary Core Drilling Investigations
• Location & Treatment of Mine Shafts
• Sewer Abandonment Grouting
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• Sonic Rotary Core Drilling
• Ground Source Heating Boreholes
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Training Courses 
 

Ground Conditions – Identification & Interpretation 
Heathrow: 9 Nov 

 

JCT 2011 Design & Build Contract (2 Days)  
to inc update on new 2016 Contract  

Heathrow: 26-27 Oct 
 

NEC3 - Introduction 
Belfast: 24 Nov; Bristol: 7 Feb 

 

Specification Writing - General 
Bristol: 18 Oct 

 

Environmental 
Drainage Design (Foul & Surface Water) 

Heathrow: 19 Oct; Bristol: 12 Jan 
 

Flood Risk Assessments 
Heathrow: 1 Dec; Belfast: 26 Jan 

 

Land Drainage Law for Non Legal Professionals 
Heathrow: 12 Oct; Bristol: 22 Nov; Birmingham: 19 Jan 

 
 

Health, Safety & Welfare 
Legislation 
 Bristol: 10 Nov 

Site & General Safety 
Belfast: 19 Jan  

 

CDM Regs and Compliance – 2015 Overview 
Glasgow: 1 Dec; Bristol: 13 Dec 

 

Temporary Works Coordinator/Supervisor 
Bristol: 19 Oct; Glasgow: 2 Dec; Birmingham: 1 Feb 

 

Highways 
(Endorsed by CIHT for CPD) 

 

Practical Highway Design - Introduction 
Birmingham: 20 Oct; Bristol: 8 Dec; Heathrow: 1 Feb 

 

Various Types of Pavement Design 
Cardiff: 3 Nov; Belfast: 10 Nov 

 

Highway Law in Development Management 
Manchester: 23 Nov; Heathrow: 2 Mar 

 

Legal Requirements for Highway Authorities for 
Maintenance, Drainage, Law & Traffic Management 

Bristol: 17 Nov 
 

Street Lighting Design – An Introduction 
Cardiff: 20 Oct; Bristol: 27 Apr 
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HIGH-PRESSURE WATER JETTING
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01952 201790
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SMITHS 
of the Forest of Dean Ltd. 
The tank and Drum Experts 

Buy now from stock. 
We’ve a huge choice 
of tanks, drums & 
fittings for fast 
nationwide delivery. 

 Visit www.smdd.co.uk  
 or call on 01594 833308 

tanK supplies
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www.menasaandpartners.com

Searching Executi ve Talent Globally

LIVE opportuniti es on major projects in Doha, Qatar
Reputable Internati onal Engineering companies are seeking experienced individuals to join their growing teams to manage 

multi -billion dollar Infrastructure programs in Doha incorporati ng Roads/Highways & General Uti liti es.

Constructi on Director – Bridges/Roads (PMC) - £190-200k Tax Free Package
2 x Constructi on Directors – Highways/Uti liti es/Infrastructure (Consultancy) - £170-180k Tax Free Package
Multi ple Senior RE’s & RE’s – Highways/Uti liti es/Infrastructure (Consultancy) - £85-125k Tax Free Package

Principal/Associate level Uti liti es Engineers (Consultancy) - £90-110k Tax Free Package 

Degree qualifi cati on as a minimum and ideally MICE/Chartership.
Minimum 10 years’ experience for RE’s, 15 years for SRE’s and in excess of 20 years’ experience for Director level roles.

Experti se in Infrastructure, large complex Bridges/Roads/Uti liti es projects.

We also have a wide variety of Internati onal vacancies available so if you are seeking your next overseas assignment please email 
info@menasaandpartners.com for a confi denti al discussion.

Information & Expertise In Partnership

The Construction  
Information Service
Supporting every stage in the construction lifecycle. 
An indispensable tool for the construction professional, over 85% of architects, 
engineers & consultants use CIS online every day to support concept and 
preparation, through to design, construction, operation and on-going use. 

To find out more visit www.ihs.com/construction or call +44 (0)1344 328155
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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. 

B Y  M I C H A I L A  H A N C O C K

AlwAys
AheAd

T echnology, now more 
than ever, has the ability 
to enable more efficient 
delivery of sustainable 
infrastructure. And any 
engineering firm that 

adopts and harnesses new and 
disruptive technologies is one that is 
setting itself apart in the industry. 

Just a glance at the top 10 future 
technology firms in the NCE100 
confirms this. 

Over the next decade, technology’s 
role in delivering infrastructure is 
likely to grow out of all recognition, 
and the industry is busily adapting. 

The fact that all the firms in the top 
10 have a digital strategy and a board 
director responsible for its successful 
implementation reflects the fact that 
many have an awareness of how 
critical it is. 

Added to that, knowing what a 
client needs, perhaps before the client 
knows itself, is another hallmark of 
engineering expertise. Technology 
and data crunching has become 
more influential in determining how 

infrastructure has and will be used, 
and civils firms are finding themselves 
able to wield more power over what is 
designed and built.

Investment in technology as a 
percentage of turnover stands at 
around 5% as an overall average for 
the top 10. And the UK government’s 
mandate for companies to use 
building information modelling (BIM) 
on public sector projects appears to 
be working – with all 10 firms ready to 
operate in a BIM Level 2 environment. 

More impressive is that the top 10 
firms brought a total of 137 different 
technology innovations to market last 
year. 

TOP 10 FIRMS 
FUTURE TECHNOLOGY 
 

1    A K T  I I

2    M W H 
  
3    E x P E d I T I O N  E N G I N E E R I N G

4    C O S TA I N

5  J B A  C O N S U LT I N G

6  J A C O B S

7  T S P

8  S C O T T  H U G H E S  d E S I G N

9  O P U S  I N T E R N AT I O N A L

10  S K A N S K A  U K

Careers    Future Technology

Firms with cleAr tech 
strAtegies leAd the wAy
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PROFILE

BYRNELOOBY
NCE100 civil and structural consultant 
ByrneLooby has quadrupled its 
headcount in the last eight years – and 
is looking for almost 100 new faces by 
the end of this decade.

The challenge it faces is finding the 
right people – but for ambitious, 
experienced, well-educated engineers 
who enjoy finding technical solutions, 
this is a chance to work in a dynamic, 
cutting-edge environment.

“Management systems are not the 
most exciting investment, but putting 
robust systems in place allows the 
company to grow,” says Byrnelooby 
senior talent acquisition specialist 
jason eve, reflecting on the Deloitte 
Best Managed company Award in 
ireland the firm has won for the third 
year running. 

with 156 staff, and ambitions 
to grow to about 250 by 2020, 
Byrnelooby is somewhere that staff 
can make a difference at all levels,  
he says.  

“Byrnelooby challenged me to 
expand my career, to create a new 
profitable business,” says the firm’s 
director David Beadman, who joined 
Byrnelooby in 2008 to open the 
firm’s guildford office, its first outside 
ireland. That office has expanded to 
a team of 30 staff in guildford and 
Manchester with a varied client base 
“giving me huge personal satisfaction”.

Byrnelooby is also a good place 
for engineers to test their technical 
skills. An early project for the 
guildford office was the design of 
the foundations for the Shard at 
london Bridge. in east london, the 
firm designed a combi-wall cofferdam 
to help reclaim an 8,500m2 slice of 
land for development. in the city, 
the company came up with a transfer 

78 n e w  c i v i l  e n g i n e e r    |    n O v e M B e r  2016 79J U N E  2016   |    N E w  c i v i l  E N g i N E E r

structure to allow a new core for 22 
Bishopsgate to be built ahead of the top 
down construction of the basement.

The firm says its combination of 
geotechnical and structural expertise 
allows the development of practical 
and buildable solutions. Many of its 
clients are contractors and as a result, 
temporary works form a significant 
portion of the workload.

There are opportunities for civil, 
structural and geotechnical engineers 
to join, particularly mid-career 
professionals seeking a new challenge 
in a smaller company, where individual 
contributions are quickly recognised 
through promotion and financial reward.  

Dave Jowett, associate director in 
charge of the Manchester office says: 
“i joined the guildford office as a senior 
geotechnical engineer five years ago, 
and was immediately given opportunities 
to widen my experience. i opened the 
Manchester office in 2013, which has 
been immensely rewarding.”

Eve adds that finding people with the 
technical excellence and a commercial 
mindset is a challenge the firm will not 
shrink from. He adds that the benefits 
to the right people are manifold. There 
is a wealth of opportunities for people 
looking to come in lower down the chain 
and progress quickly.

“we have an extensive programme 
to help people achieve chartered 
status. Both richard Thiemann, 
structural director, and David Beadman 
are reviewers for their respective 
professional bodies” says Eve. “Salaries 
are strong and there are opportunities 
for progression.  The onus is on the 
individual. if you can demonstrate your 
ability and desire to press on, then 
you can quickly progress up the career 
ladder.  we are always looking for the 
future leaders when recruiting.”

R e c R u i t m e n t
f e a t u R e
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ByrneLooby 
designed the 
foundations 
and basement 
retaining walls 
for the Shard
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on Mass Rapid Transit rail projects, strong leadership 
experience, and a thorough understanding of rail 
projects in Malaysia. Malaysian Professional Engineer 
status would also be an advantage.

jon@menasaandpartners.com

Rail Systems Manager 
Jakarta
£120-140k Package

This role will lead a small team to design and deliver 
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year we travelled to Ascension Island. 
It’s in the mid-Atlantic with only 
about 800 occupants. 

What sort of army infrastructure are 
you working on?
There’s quite a variety. [On Ascension 
Island] I did a conditions survey 
and an options study of a disused 
building, because they were 
investigating what to do with it. They 
needed new accommodation and they 
weren’t sure if they could use it, or 
have to build new.

What are the differences between 
working for the army and industry?
The army can be quite high pressure. 
The way people communicate  
and the way you receive feedback 
is a bit different. Normally in a 
consultancy the feedback is quiet 
and careful, while in the army the 
feedback you get is more blunt, and 
they’ll tell you exactly what you’re 
not getting right.
And there’s a different approach to 
the engineering as well – it’s all about 
getting it done quickly,  
and a bit less precise. It’s better to 
deliver something on time, 80% done, 
than go past deadline but be 100% 
complete.

B Y  R o B e R t  H e n s o n

Skill
Sharer
C raig Owen balances 

commitments to Army 
Reserves with his 
chosen profession. 
But, the 26 year old 
Aecom transportation 

structures engineer says there are 
advantages to having a foot in the 
military and civilian worlds.

Where are you from?
I grew up in Birmingham, went  
to university in Coventry, then  
moved to Bedford for the Aecom job. 
I joined Aecom in 2013, so I’ve been 
with them for three years now. And 
I’m on the graduate scheme, which 
was three years, so that’s coming an 
end now.

How did you get into engineering?
At school I really liked maths, 
science and physics-based subjects, 
and took them through to A levels, 
because it was what I enjoyed, 
and what I was good at. I looked at 
studying engineering because the job 
prospects are quite good, and also  
it’s quite a varied role. And it’s 
possible to have quite an impact on 
the world: even if you’re working 
on small scale, you still have a large 
influence.

“Basic training 
was harder 

than I thought. But it 
forces you to stay fit

What are you working on at the 
moment?
At the moment, I’m actually based on 
a construction site. It’s the A45/A46 
Tollbar End Improvement scheme. I’m 
usually design-based, in an office, but 
I’m out here to see things being built. 
It’s a large Highways England scheme 
in Coventry, and I’m there as part 
of the technical assurance role – we 
represent the client on site.

How do the reservists work?
Everybody in the army has to gain a 
basic set of soldier skills that you do 
through your basic training then you 
go into your unit for your special role.

How was the basic training?  
Are you a fit guy already?
It was harder than I thought. But it 
forces you to stay fit, that’s why I 
like the army. I played a lot of sport 
at university, and this is now a good 
motivation to keep my fitness.

How does the ‘special army 
infrastructure engineers unit’ work?
I’m part of the STRE, it’s a Specialist 
Team of Royal Engineers, we’re a team 
of about 30 engineers and we work 
on different projects for the army. We 
have a two week annual camp and last 
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Infrastructure Engineer  
– Billericay | £45 to £55k  
plus benefits
This leading firm of engineers is 

seeking a highly experienced and 

talented engineer to join their 

expanding infrastructure team. The 

ideal candidate will be a confident 

designer, able to demonstrate 

project leading skills. Proficient in 

WinDes/MicroDrainage/PDS with 

good communication skills, both 

written and oral, and experience of 

AutoCAD. Come join people who 

care about quality, within a relaxed 

office environment where you will be 

offered an excellent opportunity for 

progression.

Infrastructure Engineer  
– Hartlepool | £28k to £34k  
plus benefits
This multi-disciplinary consulting 

engineer is looking to recruit a 

Design Engineer to their successful 

infrastructure team. You will be 

responsible for the design of roads 

and drainage on projects from various 

sectors; transportation, commercial 

developments and residential 

developments. Microdrainage and  

PDS/Civils 3D experience is required.

Technical Director – Swindon
£75k to £85k plus benefits
Our client is a multi-discipline 

organisation that has enjoyed rapid 

growth over the past decade. They 

are seeking a technical lead to help 

continue this level of growth, at the 

same time enhancing the brand and 

reputation across the South West of 

the UK. Managing personnel, resourcing 

and project delivery you will head 

projects ensuring compliance with 

internal and external quality procedures. 

A Chartered or Incorporated engineer 

able to achieve your own goals and 

help others do the same. 

Senior Infrastructure Engineer 
– London | £50k to £55k  
plus benefits
This leading consultancy offers 

innovative engineering services from 

its Central London office. They are 

currently seeking a Chartered engineer 

to take a lead role on projects up to 

multi million pounds in value, managing 

more junior engineers and technicians.  

You will have UK experience working on 

roads and drainage design schemes for 

a major firm and will have worked on 

flood risk assessments and road safety 

reports.

Senior Infrastructure Engineer 
– Glasgow | £38k to £44k plus 
benefits
Our client is looking to appoint a 

Senior Engineer to lead the design 

and implementation of highways and 

infrastructure projects in Scotland. 

You should be highly experienced 

in the design of roads and drainage 

schemes. Demonstrable knowledge of 

Microdrainage and PDS/Civils 3D  

is required.

 

Senior Infrastructure Engineer 
– Caterham | £50 to £55k  
plus car & benefits
One of the South East of England’s 

most highly respected and privately 

owned developers is set to appoint 

a senior engineer. This is an award 

winning firm who seek candidates 

with strong technical skills to work on 

a broad range of notable residential 

projects from small to large scale.  

Self-motivation and ambition are 

essential. You will be required to liaise 

at all levels attending site and Local 

Authority meetings. Candidates with 

minimum of HNC in Civil Engineering 

required, and competency in AutoCAD, 

Windes and PDS would be desirable.  

This is an excellent opportunity to take 

the next step on your career ladder.
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