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

BEWARE OF UNDERSPENDING 
ON FLOOD MITIGATION

 s this issue lands, much of Houston and the towns sur-
rounding it are still underwater and 60 people are con-
firmed dead as a result of Tropical Storm Harvey. Parts 
of south east Houston received over 600m of rain in 24 
hours during the storm, and as of 12pm on 27 August 

it had dropped a total of 41 trillion litres of water on the greater Hou-
ston area and southeast Texas. Texas got so much rain that the National 
Weather Service had to update its maps with a brand new colour chart 
to reflect new totals. That is an incredible deluge. 

But this part of Texas is no stranger to big floods; while Harvey is by 
far the biggest event so far, it comes after two others: one in 2015 and 
one in 2016. These were also considered to have been one in 500 year 
floods.

And Texas isn’t the only place to be suffering from catastrophic rain 
and flooding. In India, Bangladesh, and Nepal, a torrent of unrelenting 
monsoon rain has killed hundreds and displaced millions. Monsoon 
season is a part of life in South Asia, but this year’s floods have been 
some of the worst on record, killing over 1,200 people and displacing 
hundreds of thousands more. About 16M people total have been im-
pacted across the three countries, aid officials say.

The bulk of the deaths have been in India, where the worst rains have 
been concentrated in the north eastern part of the country. Hundreds 
have also died in Nepal and Bangladesh. In Bangladesh, rains are the 
heaviest they’ve been in 100 years. 

Climate scientists have been quick to explain that climate change is in-
deed to blame, increasing the likelihood and severity of extreme events. 

In the UK, this year’s summer storms have been modest in compar-
ison, yet still enough to cause flash flooding – in Scarborough, for ex-
ample, where 73% of August’s rainfall fell in just over an hour, flooding 
homes and businesses.

Ten years ago it was very different, as the unprecedented summer 
2007 floods wreaked havoc across swathes of Britain. Across the land, 
catastrophes were barely averted: dams nearly collapsed; critical pow-
er infrastructure was swamped and tens of thousands of homes were 
inundated. Thirteen people died. It led to a rare thing: concerted, gov-

ernment-led action through a commission headed by Sir Michael Pitt. His 
review, published roughly a year later, set out wide-ranging recommendations 
aimed at ensuring that the UK was never again found so wanting; so close to 
disaster. So, 10 years on, have those recommendations been acted on?

A key recommendation concerned early warning and preparedness, 
and the Environment Agency has made great strides in this area. Put-
ting communities back into the heart of decision-making was another, 
and that too has been embraced, in a way. Certainly they are more en-
gaged; but then they need to be: the introduction of the Partnership 
Funding model for flood defences has meant that defence and resil-
ience schemes now generally only progress if an element of private 
cash can be found. 

It’s hard to argue against it, really. Because cash, despite decent in-
vestment from government, is still never going to be near enough to 
protect everyone. In the UK there are more than 2.44M properties at 
risk of flooding from rivers and the sea, another 3M more at risk from 
surface water flooding, and countless more at risk from sewer flooding. 
And there is no hiding it – these numbers are set to increase in future 
due to population growth and climate change.

It remains one of the biggest elephants in the room when it comes 
to infrastructure prioritisation and investment. There are many other 
priorities. And it is an investment that is easy to ignore. Until you get 
hit like Houston.
l Mark Hansford is New Civil Engineer’s editor

New Civil Engineer

“In the UK there are more 
than 2.44M properties at risk 

of flooding from rivers and the sea, 
another 3M more at risk from surface 
water flooding

A
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entrepreneurs. 
And yet is it clearly not 

performing to its full capacity.
Productivity in the North lags 

behind the UK average by 11% and it 
has a higher proportion of unskilled 
workers. Somber statistics indeed 
for a UK economy that desperately 
needs to grow productivity and 
stimulate sustainable economic 
growth.

And yet the region has shown it 
can become a centre of excellence 
and lead the country in, for 
example, innovation and media 
skills, when the investment and 
the infrastructure to support it is 
established. 

So how can it achieve this status 
of becoming a leader in economic 
productivity and deliver the ensuing 
quality of life?  

At the launch of the report, 
the ICE tabled a number of 
recommendations including: 
l The Northern Powerhouse must 
create a clear strategy for planning 
and delivering high performing 
infrastructure that co-ordinates 
and integrates different sectors and 
projects for the best local outcome 
l The North must build a co-
ordinated approach to funding and 
attracting investment with a single, 
informed voice 

While the report recommends 
increasing infrastructure investment 
and kick-starting the regional 
economic resurgence, it is not 
just about more money. Other 
recommendations included the 
creation of a Council of the North 

Engineers can help  
the North rise again

hatever the 
complexities of 
the situation, talk 
continues of the 
need to re-balance 

the economy and stimulate regional 
growth to drive economic prosperity 
across the whole of the UK, while it 
looks like the answer is assumed to 
always lie in London and the South 
East. 

So it has been encouraging to 
see the Northern Powerhouse 
generating interesting headlines 
and stimulating debate over recent 
weeks in the lead up to the ICE 
publishing its Delivering a Northern 
Infrastructure Strategy report, with a 
launch event in Liverpool.

There are at last signs that people 
are taking interest in a part of the 
UK that could be the driver for 
reinvigorating a staid UK economy. 
The North  (essentially the North 
West and North East of England) has 
a population of 15.2M, has five of 
the UK’s largest cities, and is home 
to world-leading universities and 

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

W

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

with cross-representation to 
oversee the delivery of the Northern 
Powerhouse vision. Devolving of 
revenue-raising and borrowing 
powers is also recommended. 

But to realise these ambitions 
requires active involvement by the 
ICE, ICE members, and engineers in 
the wider community. 

The ICE report also recommends 
developing best in class digital 
infrastructure, a key benefit of which 
would be to enhance the delivery 
of projects and servicing, post 
implementation. We are on the cusp 
of digitalising the industry and the 
North could be a pioneer in this 
respect. 

It is important that the  
government creates the 
environment that enables all regions 
of the UK to fully contribute to 
growing productivity and prosperity. 
More power then to the Northern 
Powerhouse.
l Please address any comments 
about the Lighthouse column to 
policy@ice.org.uk

“Productivity 
in the North 

lags behind the 
UK average by 11% 
and it has a higher 
proportion of 
unskilled workers

“ The region has 
shown it can 

become a centre of 
excellence and lead 
the country in, for 
example, innovation 
and media skills
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HIGH SPEED 2

High Speed 2 (HS2) client HS2 Ltd 
has invited contractors to bid for 
£3bn worth of work on the two 
biggest stations in phase 1. The 
winning bidders will manage the 
works programmes for Euston 
Station and Old Oak Common, the 
two stations in London. They will 

also procure, integrate and manage 
the supply chains. Contractors 
can bid for one or both of the 
station packages, with four to 
five shortlisted for each. The lots 
have been valued to reflect the 
complexity of the work. The Euston 
contract is worth £1.65bn while the 
Old Oak Common contract is valued 
at £1.3bn (see special report p10).

KEY STATS

£1.65bn
Value of 

HS2’s Euston 
station 

contract

8
Number of 
tall social 
housing 

buildings 
to pass fire 

tests

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

B U S I N E S S
W S P  P U T S  I N 
B I D  F O R  O P U S 
I N T E R N AT I O N A L

Opus International shareholders 
are considering a takeover bid 
from WSP. Opus’ directors based 
in New Zealand said they “strongly 
recommended” that shareholders 
wait for financial advice from 
the company and independent 
experts before they respond. 
WSP announced in August that 
it intended to offer NZ$1.78 
(98p) per share for Opus. A WSP 
spokesperson said Opus in the UK 
had expertise in transportation, 
asset management and building 
sectors, and the merged companies 
would be in the best position to fully 
benefit from expected governmental 
investments in infrastructure. 
The companies would have 7,640 
employees in the UK and £474M in 
net revenues combined.

E N E R G Y 
C O S TA I N  Q U I T S 
H I N K L E Y  P O I N T  J O B

Costain has quit its Hinkley Point 
C tunnelling and marine works 
contract because it was “unable  
to agree final terms and conditions 
for the overall completion of the 
works” which were worth £350M.  
In August Balfour Beatty announced 
it had replaced Costain as preferred 
bidder for the tunnelling and marine 
works package. Costain blamed 
changes in the market and delays  
to the project for its decision to  
step back.

Bids sought for High Speed  
2 London stations at Euston  
and Old Oak Common
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T U N N E L L I N G 

GERMAN 
TUNNEL 
PROJECT 
LOSES TBM
A 10.6m diameter 
tunnel boring machine 
(TBM) in Rastatt, 
Germany is being 
encased in concrete 
to halt damage to an 
above ground rail 
line, caused by the 
collapse of an under 
construction tunnel 
(see left). Deutsche 
Bahn was overseeing 
work to stabilise 
the ground ahead of 
tunnelling and the 
ground was frozen . 

S T R U C T U R E S
C L A D D I N G  FA I L S  
F I R E  T E S T I N G 

Only eight out of 173 tall social 
housing buildings clad with 
aluminium composite material  
have passed combustibility tests, 
the government has said. Concerns 
have also been raised about the 
fire safety of high-rise residential 
buildings constructed with large 
concrete panel systems following 
the Grenfell Tower fire. There  
is also concern about the  
robustness of some cladding 
systems in strong winds.

T R A N S P O R T
120 B I D D E R S  F O R 
H E AT H R O W  H U B S
 
More than 120 sites across the 
country have applied to become one 
of four Heathrow expansion logistics 
hubs. The hubs will help deliver 
materials for the third runway at 
Heathrow, if the expansion plan gets 
through an MPs’ vote next year. The 
locations will be announced later 
this year. The announcement follows 
proposals to build a £1.2bn railway 
connecting southern England with 
Heathrow Airport from the west end 
of Terminal 5.

T R A N S P O R T 
S I LV E R T O W N  L I N K   
I N  T OX I C  S I T E  R O W

A row between the Health & Safety  
Executive (HSE) and Transport 
for London about risks posed by 
a chemical site is threatening the 
Silvertown Tunnel scheme. Transport 
secretary Chris Grayling will make a 
decision on whether to grant planning 
permission for the east London tunnel 
in October, but the HSE has come out 
against the scheme. It says parts of 
the approach road will run too close 
to a hazardous chemical storage and 
distribution site.
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Hunt begins for  
contractors up to the HS2 

Euston challenge
igh Speed 2 (HS2) 
client HS2 Ltd has 
begun its toughest 
challenge yet, inviting 
contractors to bid 

for £3bn worth of work on the two 
biggest stations in phase 1. The 
winning bidders will manage the 
works programmes for Euston 
Station and Old Oak Common, the 
two stations in London. They will 
also procure, integrate and manage 
the supply chains. 

Both sites come with huge 
challenges, but Euston is the real 
headache.

Euston station will be the gateway 
to the new £56bn rail line. But 
transforming it from its current 
depressing 1960s “grey brick” 
overcrowded state to an iconic 
station is acknowledged as the most 
complicated part of building the 
whole project. 

The works will cost £1.65bn, and 
HS2 Ltd  is currently fighting to get 
support from the local community 
surrounding it, as well as from the 
travelling public using the existing 
Network Rail Station. 

Fear was struck into the 
community around Euston when 
plans for the station were published 
in the hybrid bill. Work involved 
demolishing three important bridges 
on the approach to the station 
and would have caused untold 
disruption to the local communities. 
Network Rail’s operations would 
also have been badly disrupted 
as platforms would have had 
to be taken out of service to 

Special Report: HS2 London Stations
K A T H E R I N E  S M A L E

H

accommodate the HS2 work. 
But New Civil Engineer can reveal 

that design changes since then 
mean a “significant reduction” in 
the disruption to the station and the 
surrounding community. 

HS2 Ltd programme director 
phase 1 – south, Rob Carr, says that 
the hybrid bill set out the “worst 
credible case”, but now Royal 
Assent has been granted, the design 
has been refined. 

REVISED PLANS
Under the original plans, the HS2 
tracks came into the station at 
approximately the same level as the 
platforms neccesitating the bridge 
demolition. Now the tracks will be 
lowered by around 500mm at the 
north end of the approach and the 

approach tunnels will be elongated 
to extend underneath Mornington 
Street Bridge. The consequence of 
this is the tracks will be low enough 
to pass under the existing Granby 
Terrace and Hampstead bridges 
without the need to demolish and 
rebuild them. The trains will then 

£1.65bn
Cost of 

HS2 Euston 
station

£1 .3bn
Cost of Old 

Oak Common 
station

“We’re moving 
our station  

off to the side so we 
can build without 
much, if any, change  
to the existing station

Euston terminus: 
Disruption challenge



Street
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Special Report: HS2 London Stations

be brought up to platform level on 
a slope. 

Carr says despite technical issues 
regarding the ramp, the vastly 
reduced disruption was seen as the 
favourable option. Over the next 
year, Carr hopes the design will 
be further refined by whichever 
contractor is chosen for the Euston 
project.

“As a result of these changes, 
we can leave the existing bridges 
in place and we only have to build 
extensions up to them,” he says. 
“That might not sound like a lot, but 
it means we reduce the disruption 
to the rail passengers by 60%, 
remove the need to shut the station 
every bank holiday for the next 
seven years and move it to minimal 
disruption.”

MINIMISING DISRUPTION
To further minimise disruption, the 
piling line for the new HS2 station 
has been moved from underneath 
the tracks on platform 18 on the 
Network Rail side to underneath 
the adjacent Cardington Street 
pavement, separating the two sites. 
The knock-on effect of this change is 
huge, he says. 

In a change to the original 
plan, the appointment of 
the master development 
partner for Euston has 
been changed to align 
it with the invitation 
to tender for the 
construction partner. 

Now the winner from the 
three developers still in 
the running for the role, 
will be able to apply for the 
construction partner role.  
Carr says the role of the 
designer will be to take the 
design to RIBA 3 stage and 
get a successful planning 
application in January 
2019. 
Float has been left in the 
system for it to fail once, 
but Carr hopes that by 
working with Camden 
Council from an early 
stage will mean it will pass 
through first time.
At each stage Carr says 
collaboration between the 
teams will be essential. 
As part of the conditions 

of the contract, the 
appointed designers and 
contractors have had to 
sign up to co-locate their 
teams. Carr says this is 
essential to get the best 
possible outcome for the 
design.  
“In reality when the 
construction partner is 
appointed in September 
2018, the designer will 
have been in full flow,” he 
says. “Therefore we will 
be looking to put them 
together in a co-location 
office so they start that 
conversation straight away 
and build constructability 
into the design. 
“By the time we get to 18 
months’ time the ability to 
make the big changes that 
really improve the lives 
of residents and people 
around the station, will be 
gone and we will be stuck 
with what we’ve got and 
we will have to deliver 
it against the existing 
schedule.”

TIMESCALES EXPLAINED

“To further 
minimise 

disruption, the piling 
line for the new HS2 
station has been 
moved

Left: Rob Carr
Right: Computer image of 
the Euston terminus

“We now don’t have to put 28 
sets of switches and crossings in 
the throat just to deal with what we 
were going to do,” he says.

“We’re moving our station off to 
the side so we can build our station 
without much, if any, change to the 
existing station now.”

Disruption to the existing station 
will now be limited to the enabling 
works needed to move a Network 
Rail power signal box on the HS2 
site to a temporary site on the other 
side of the station. 

Carr is hoping this change will go 
some way to winning over the local 
community, a key part of ensuring 
success during construction and in 
operation. 

“It’s quite a challenge and we have 
lots of people who overlook that 
area who are very worried. We are 
working very hard to build that trust 
and overcome those fears,” says 
Carr. “I’ve been to other sites where 
they aren’t doing half as much as 
we are.”

He is also hoping he can woo the 
public with his vision of creating a 
new and vibrant green space. 

A newly formed tree panel 
comprising staff from HS2’s 
environmental team and 
representatives from the local 
council and the local community 
is now forcing contractors to think 
before taking out each and every 
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tree on the site. 
Carr says he wants a contractor 

team which will collaborate, come 
up with brilliant ideas to drive 
down cost, shorten the schedule 
and reduce the impact on residents, 
passengers and the public. 

“It’s back to those brilliant ideas 
and the willingness to push the 
boundaries of it to get the right 
solution, not just for the High Speed 
2 railway but minimising disruption 
to the local residents particularly in 
the Euston throat.” 

Contractors will be rewarded for 
such thinking. 

Using the recently appointed civil 
works contractors as an example, he 
says they share 50% of any savings 
made. Although the contracts 
for Euston and Old Oak Common 
stations cannot go down the same 
design and build route due to the 
timescales for both, he says there 
will be incentives for the contractor 
to save time and cost.

He also wants  contractors who 
have built stations overseas to 
bid for the role, citing the newly 
completed Rotterdam Station as 
“eye-wateringly” cheap to build. 

INTEGRATING OPERATIONS 
In the emerging picture of the new 
station, the new HS2 concourse 
will be combined with the Network 
Rail concourse at ground level. 
This will create the north- south 
connectivity the community was so 
worried about losing. Carr admits 
the east to west connectivity is more 
of a compromise, but says it will 
still exist with a route through the 
over site development and a street 

DECEMBER 2017 
l Design assurance 

completed

JANUARY 2018  
l Invitation to tender 

for construction partner
l Station designers

appointed
l Euston master 

development partner 
appointed

 
SEPTEMBER 2018
l Construction partner 

appointed

JANUARY 2019 
l Planning application  
     submitted

EARLY 2019   
l Designer novated to 

construction partner 
team

JULY 2019 
l Piling work starts  
    on site

2026
l First passengers travel 
    on HS2

EUSTON TIMELINE

OVER SITE DEVELOPMENTS
At Euston, provision for the over 
site development will be built 
into the design of the station. A 
masterplan is currently being 
developed by Wilkinson Eyre. Carr 
says the Treasury has set aside a 
“significant budget” to pay for the 
enabling works for this. This budget 
is on top of and will sit outside the 
£56bn funding for HS2. Carr argues 
this makes sense because the 
government’s interest in the scheme 
is wider than building a railway 
interchange. 

“It’s the value in terms of job 
creation, businesses and tax 
receipts on the back of that,” he 
says. “They are looking at it much 
more holistically, saying ‘let’s 
provide some seed funding that 
then enables the transformation of 
this area of London, which is one 
of the biggest development sites 
available’.”

At Old Oak Common, the story 
is slightly different. The over site 
development is more of a long term 
plan, says Carr. Of the £1.3bn set 
aside for Old Oak Common in the 
European Union’s Official Journal 
procurement notice, around £300M 
is allocated to other developments 
such as a new interchange with 
the Chiltern Line, and an over site 
development conditional on an 
external body stumping up the cash.

“We aren’t going 
to put anything 

in for Crossrail 2, but 
you will be able to 
knock through a wall 
and interface with it 
straight away

Computer 
rendering of Old 
Oak Common site

Special Report: HS2 London Stations

slightly further north. 
A joint operations room for 

Network Rail and HS2 is also on 
the table, with Carr saying it is an 
“intrinsic requirement” to be able to 
manage the station as a whole in the 
event of an incident.

Crossrail 2 is also being taken into 
account, although no works will be 
put in place for the scheme. 

“We aren’t going to put anything 
in for Crossrail 2, but you will be 
able to knock through a wall and 
interface with it straight away,” says 
Carr. “We will allow for it and not 
preclude it.”
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L O W  C A R B O N
CARBON 
CONTRADICTION
Your account of the Uff review 
and the outright rejection of its 
author’s recommendation that 
the professional engineering 
institutions (PEIs) should be 
combined reminded me of a lesson 
learned early in my career (New Civil 
Engineer, July 2017). The sewage 
treatment plants of a number of 
small, adjacent cities discharged 
treated effluent to a river within a 
few kilometres of each other. The 
plants were old and needed to be 
upgraded. I developed a plan that 
would consolidate treatment at 
a single state-of-the-art plant and 
abandon the individual, outdated 
plants. The technical and economic 
advantages of consolidation were 
plain and I could not understand 
why the operators of the small 
plants rejected the plan. 

By way of explanation, a more 
worldly colleague quoted Upton 
Sinclair: “It is difficult for a man 
to understand something when 
his salary depends on him not 
understanding it”. Plans to 
consolidate the PEIs are subject to 
the same phenomenon. 
John Davis, davis_research@
comcast.net

T R A N S P O R T
CARS AS WEAPONS OF 
MASS DESTRUCTION
Jason le Masurier’s proposal to 
make the driving of cars by humans 
illegal (New Civil Engineer, August 
2017) is an interesting one, basing 
it as he does on the precept that 
every car is a potential weapon of 
mass destruction. Were this idea to 
be followed through, the changeover 
period would be interesting, unless 
his plan would be to forbid driving 
and take all cars off the road in one 

fell swoop, followed by every driver 
being issued with an autonomous 
car to replace the one which had 
been taken from them. That should 
be an interesting exercise to cost.

Assuming the changeover were 
practical, and all drivers agreed 
to it, without any dissent from 
those who like driving, or who 
don’t like being told what to do, 
with autonomous vehicles there 
would be the potential for some 
terrorist, or criminal, or other form 
of psychopath, to take control of all 
cars and commercial vehicles and 
wreak havoc. The technology to 
control cars remotely already exists, 
and terrorists and criminals have 
repeatedly shown themselves to be 
technically competent, so it would 
not take long before there would be 
the death and destruction which Le 
Masurier was trying to prevent, but 
this time with the aid of advanced 
technology.

It needs further research, into 
ways of preventing access to 
potentially deadly vehicles by 
terrorists, having first identified 
who is or isn’t a terrorist, before 
instituting such a radical plan.

The debate in Parliament should 
be interesting.
Alan Mordey (M) agmordey12@
btinternet.com

S T R U C T U R E S
GARDEN BRIDGE 
SPENDING QUESTIONED
The big question remains how on 
earth did they manage to spend 
£46M without doing anything on the 
ground? Usually in a public-private 
funded project, the private sector 
puts its money at risk first and the 
public purse is most protected 
against default etc. If the private 
sector had really put up £70M to 
help fund it, then this money should 
be used to cover the costs. The 
reverse seems to be the case here 

@

Read more 
letters at  
www.newcivil 
engineer.com

and I really do question if that was 
by accident, complete incompetence 
by the client organisation or design 
on the part of all the various parties 
to this fiasco. 
Philip Alexander, posted online on 
article headed “Canned Garden 
Bridge Trust to explain public 
spending”
Our profession has not covered 

itself with glory on this sorry tale.
John David Gartside, posted online 
on article headed “Canned Garden 
Bridge Trust to explain public 
spending”

£50M of public money wasted on a 
vanity project. I can’t wait to hear 
the explanation of how this vast sum 
of money was spent on design.
John Glaister, posted online on 
article headed “Canned Garden 
Bridge Trust to explain public 
spending”

P R O F E S S I O N
SPREADING THE WORD
The evolution of New Civil Engineer 
now provides more, readable, 
pieces, in my view, about many 
aspects of our industry. However, 
the image problem seems to have 
been with us for ever (New Civil 
Engineer, last month). Part of the 
problem is that you are preaching to 
the converted. 

Until our voice reaches 
mainstream media, I fear that we 
will not progress. Newspapers, 
especially their online editions, and 
other internet based media have 
huge circulations.

However, often they do not do 
justice to the technology or our 
contribution, which does not solve 
our problem. Could you offer your 
services to them to provide pieces 

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

Garden Bridge: Has cost taxpayer £46M

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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YOUR VIEWS AND OPINIONS

G O O D  P O I N T

GETTING TO THE BOTTOM OF GRENFELL
Any fatal incident is a tragedy. The tragedy of Grenfell is even 
more awful given the apparent forewarnings of danger.  

I applaud your call for systemic failures to be tackled.  
However, I must counter reference to “value engineering” in 
your leading article (New Civil Engineer, August).  Cost and 
value are quite different concepts.  Although bad practice can 
happen, this is no reason to blame a tool. Engineers 
should implement good practice to tackle 
“dreaded” bad practice and negligent action.   

Value engineering in line with the British 
Standard BS EN12973 Value Management 
is a successful and powerful tool which 
should deliver better performance and 
better value for money.  

In my experience of high-rise buildings 
in the UK, Europe and the Middle East, 
value engineering studies have always 
helped people design, deliver and manage 
safe sustainable solutions that create good 
social and economic returns from the available 
money, time and effort.   

It is vital that the Grenfell inquiry gets to the 
root causes of systemic and local failures. What systems, 
circumstances, actions, inactions, (in)competence, (un)
conscious bias and decisions led to the tragedy?  How can 
we respond?  Perhaps the ICE Code of Practice offers many 
salient points which could be built on to verify and assure 
professional competence for work.    
Michael Graham (M) michael.graham@ukvaluemanagement.co.uk

Your article “Tragedy could be a game changer for the legal 
landscape” echoes public concern that prosecutions around 
the Grenfell tragedy would be likely to target corporate bodies 
and not individuals. However  it is important to remember 

Section 37 of the Health & Safety at Work Act, which provides 
that: “Where an offence under any of the relevant statutory 
provisions committed by a body corporate is proved to have 
been committed with the consent or connivance of, or to have 
been attributable to any neglect on the part of, any director, 
manager, secretary or other similar officer of the body 

corporate or a person who was purporting to act in any 
such capacity, he as well as the body corporate shall 

be guilty of that offence and shall be liable to be 
proceeded against”.

Individuals could potentially be prosecuted 
under this section of the Health & Safety at 
Work Act and given the penalties set out in 
the Sentencing Council’s “Health and Safety 
Offences, Corporate Manslaughter and 
Food Safety and Hygiene Offences - definitive 

guideline”. If found guilty they could face periods 
of imprisonment. 
Donald Lamont (F) donald@

hyperbaricandtunnelsafety.co.uk

I may be losing it, but even in the days of competent 
Planning Supervisors and later CDM Coordinators, risk 
assessments concerning construction, operation and 
maintenance were mandatory and if not common sense, best 
practice.

Competency was and still remains a key issue but integrated 
teams (client, designers and contractors) collectively should 
address risk assessments at an early stage. I believe they do.

But once designs are finalised, clients have to see 
implementation and then perhaps the link with the design 
parties becomes weak and leads to scenarios like that at 
Grenfell Tower?
Nigel Craddock (M retd) colombohhh@btinternet.com

on demand or from your extensive 
archive?  I realise this is more work 
for your team, but, if it were for the 
benefit of our profession, perhaps 
the membership would be happy to 
fund it.
Hugh Williams (M) hugh.
williams2013@gmail.com 

Editor’s note: It’s a very good point 
and for once I can say there is a 
plan – one of the key tenets of the 
ICE’s 200th anniversary activities 
next year is to get civil engineering 
regularly into the mainstream 
media – specifically in the bits of the 
mainstream media watched/read/
listened to by mum – as the latest 

evidence is that “mum” is still the 
biggest influencer of career choices. 
So I think the ICE is actually on this 
one.

E Q U A L I T Y
SEXISM CREEPS INTO 
CONSULTANTS’ RATES
I am a female civil engineer. I run my 
own successful small consultancy.

I have never had an issue with 
gender in our industry. I’ve always 
felt treated just like anyone else – 
until now.

I am starting to become 
despondent at the huge pay gaps 
that are emerging.  

Please, please will my male 
counterparts explain why they think 
women should not get paid as much 
as men?  People I work with just 
expect me to charge less because I 
am a woman.  

How can that be right when 
I have the same training and 
probably more qualifications, 
expertise and experience in what 
I do than practically all my male 
counterparts?

It’s not about the money, not a 
penny of it, it’s about dignity and 
wanting to be a part of an industry 
that doesn’t take the mick.
Leigh-Suzanne Parratt (M) leigh@
amazi.co.uk



legacies are really being realised.”
And Blewett is just the person 

to deliver the vision. Practical and 
down-to-earth, she is a chartered civil 
engineer and holds a PhD in engi-
neering from Heriot-Watt University, 
and is a member of the Construction 
Scotland Innovation Centre’s gover-
nance board. She speaks quietly but 
with purpose about how innovation 
is being threaded into the programme 
to help amplify the message that this 

Delivering more  
than just another  

road upgrade

o Blewett sits on the 
corner of an empty 
stage at New Civil En-
gineer’s UK Transport 
Conference, deep in 

thought.
She has been talking about 

Scotland’s £3bn, 129km A9 dualling 
scheme. As Transport Scotland’s pro-
gramme manager, she is enthusiastic 
in her presentation on the topic, and 
at the front of her mind, she says, is 
always the end user.

Winding its way from Perth to 
Inverness, the road is being upgraded 
from a single to dual carriageway in a 
bid to boost economic productivity in 
the region. The Scottish Government 
has an ambitious plan to complete 
the 11 sections of dualling by 2025. 
Most sections now have preferred 
routes, although construction has yet 
to start on most, with the exception 
of the 7.5km Kincraig to Daldry 
stretch, which is set to open this 
summer.

But it is certain the road will pass 
through swathes of rural Scottish 
countryside and will skirt people’s 
homes, and it is these environmen-
tal and social challenges that are  
so firmly on Blewitt’s mind. She is 
totally aware of the need for the A9 
upgrade not to be seen as just a way 
to speed journeys between Perth and 
Inverness.

“The road is the enabler for so 
much more,” she says. “It’s more 
than us just building that and walking 
away, frankly. We need to work across 
agencies to make sure that those 

Jo Blewett
T

h
e 
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w B Y  F I O N A  M C I N T Y R E

J
is more than just a road.

Which brings us to what Blewett 
seems most excited about: a tourism 
app.

The Scottish Government’s Digital 
Directorate has been testing ways to 
bring more risk and innovation into 
the public sector through its procure-
ment process. Its new model, called 
CivTech, is positioned as a stepping 
stone between the public and private 
sectors. 

Blewett admiringly describes its 
target audience as “people that don’t 
know what they’re doing.”

“So a client like us that’s not in the 
digital world, [we’re] not going and say-
ing ‘we want an Android app that does 
X,Y and Z’ because we don’t know what 
we’re talking about,” she says.

“[CivTech] basically says ‘tell 
us what your challenge is and we 
will go to the market through our 
procurement exercise and find you a 
supplier’.”

It works like this: a public sector 
organisation will work with CivTech 
to define a challenge it faces. For 
Transport Scotland, this was around 
promoting tourist destinations along 
the A9. Once that challenge is defined 
and described in up to 1,000 words, 
CivTech goes to the private sector 
and asks companies to come up with 
a response.

In this case, Transport Scotland 
got 24 responses pitching ideas from 
augmented reality to apps, but even-
tually went with a company called 
Learn to Love Digital which pitched 
an app called Hidden Gems. It will 

“ The road is the 
enabler for so 

much more. It’s more 
than us just building 
that and walking 
away, frankly
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launch imminently after just one year in 
development.

Working with tourism bodies Visit 
Scotland and Historic Environment 
Scotland, the app highlights sites of 
special interest as people are driving 
along the A9 route. It is a solution the 
original team would never have been 
able to deliver themselves. “As a client 
we need to be working outside the 
transport sector to get the best out of 
what we’re doing, so it was very posi-
tive in that sense,” she says.

For Blewett, this focus on the softer 
side of engineering is attractive and 
something she will be looking for from 
the supply chain once the main pro-
curement gets going. “Like all clients, 
we’re looking for the balance of quality, 
cost, and programme… but I think for 
us it’s the things you can’t prescribe 
so tightly that we’re also interested in, 
so we’re interested in what a supplier’s 
view will be to community benefits,” 
she says.

As well as work to promote tourism 
along the route, there is also the Acad-
emy 9 programme. More than 2,000 pu-
pils have taken part in workshops led 
by the A9 team since the programme 
was set up in August 2015. 

During the workshops, school-
children learn about the engineering 
challenges involved in dualling the road 
with the aim of getting them enthused 
about such a major construction 
project happening on their doorstep. 
Blewett cites it as another example of 
where prospective contractors can put 
in the extra effort.

But as the A9 upgrade progresses, 

just keeping the road open with as 
little disruption as possible will be of 
primary concern to locals and a huge 
challenge. Blewett is keen to see differ-
ent ideas on how it can be done. Local 
communities rely on the A9 for their 
everyday transport needs.

“I think there needs to be a recog-
nition of the corridor we’re working 
in – the quality of the landscape, the 
proximity – although it’s not heavily 
populated, there are communities there 
that rely on the road itself for their 
lifeline access. 

“So making sure that they still  
have the ability to go about their busi-
ness is going to be quite a challenge,” 
she says.

“From a supply chain’s point of view, 
any innovation around dealing with 
earthworks and materials is going to 
be very important because it’s just the 
mass haul of material on a route that 
you are trying to keep open for local 
and strategic access is going to be a 
very difficult thing to manage.”

Blewett is reluctant to pick out any 
one challenge, saying instead that it 
will be a balance between caring for the 
environment, and more social aspects 
of the project, and the gritty technical 
parts.

This summer, the project was still 
in its early stages. Until 9 August 
contractors were applying for a spot 
on the project’s £10M advance works 
framework. Across four years, suppliers 
will carry out site clearance, drainage 
and piling works on the 11 sections of 
the project; winners will be appointed 
in November. 

But the pace is now picking up. In 
late August, four contractors made the 
shortlist for a £70M contract to design, 
build and maintain the next 9.5km long 
section between Luncarty and the Pass 
of Birnam. 

The shortlisted bidders are a Farrans 
Construction and Roadbridge joint 
venture, a Wills Bros Civil Engineering 
and Lagan Construction JV, Dragados, 
and Balfour Beatty.

The contract will be awarded in the 
first half of 2018. More packages are 
expected to come to market in the 
coming months,

So now it is time to think about what 
Transport Scotland will be looking for 
from its supply chain.

It is clear, however, that above all 
else Blewett thinks most about the 
end user as the heart of the project. “I 
suppose – and this is a personal view – 
it would be nice if people didn’t notice 
the road had been dualled at the end of 
it [the programme]: that it fitted within 
its environment.”

KEY FACTS

£3bn
Value of 

A9 upgrade 
programme

129km
Length of 

route to be 
upgraded

“ From a supply 
chain’s point of 

view, any innovation 
around dealing with 
earthworks and 
materials is going to be 
very important 
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Congratulations to the 2017  
Aconex Connect Winners

£ 1.3M savings in reduced errors and rework 
£ 4.75M savings in improved review cycle efficiency 
£ 2.35M savings from improved information transfer

Select remarkable achievements of this year’s winners

Balfour Beatty 
BAM International 
Burns & McDonnell 

Parsons 
Rio Tinto

“Aconex played a key role in completing our project with an excellent safety record.”
Andrew Richardson, Design Manager - Balfour Beatty

Connecting construction and engineering 
teams on the world’s #1 cloud platform.

Burbo Bank Extension Offshore Wind Farm  
DONG Energy

Selected Winners

www.aconex.com/ContractorVideo

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

• Coastal Defence Units
• Ramps and Slipways
• Cill and Ballast Units
• Deck Slabs
• Railway Platforms
• Asset BEBO Arches
• Retaining Solutions
• Box Culverts
• Attenuation Tanks
• Portal Frames
• Ducts and Trenches
• Bespoke Units



21O C TO B E R  2017   |    N E W  C I V I L  E N G I N E E R

2007 Floods:
10 Years Later

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

PITT REVIEW: HAVE THE LESSONS BEEN LEARNED? / PAGE 22

THE ENVIRONMENT AGENCY RESPONSE / PAGE 30

FLOOD MANAGEMENT FORUM / SIGN UP ONLINE
fl oods.newcivilengineer.com
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T his summer the fl ooding 
gods have struck Houston 
and southern Texas and 
the devastation caused 
there has been broadcast 
far and wide. As this issue 

went to press, much of Houston 
and the towns surrounding it were 
underwater and 60 people were 
confi rmed dead as a result of Tropical 
Storm Harvey.

Ten years ago, it was Britain 
facing the onslaught and a summer 
of devastating storms. A staggering 
48,461 homes and 6,896 businesses 
were fl ooded. The recovery effort 
took months. Thirteen people died. 

In the immediate aftermath, the 
government commissioned Sir 
Michael Pitt to conduct a root and 
branch review of the country’s 
preparedness for, and response to, 
extreme weather events. His review 
was published the following year but 
now, 10 years on from the fl oods that 
prompted it, what has happened?

The fl oods have not  stopped: 
major fl oods in 2012 were swiftly 
followed by the winter 2013/14 event  
– remember the Somerset Levels 
dredging debate? – and then more in 
Cumbria in 2015. 

So surely implementing Pitt’s 
recommendations is more important 
than ever?

The general consensus is that 
the Pitt Review was an outstanding 
attempt to improve UK fl ood 
resilience and defences. And that 
despite making 92 recommendations 
many, although not all, have been 
implemented. 

A major tick was the speed 
at which the Met offi ce and the 
Environment Agency set up their 
joint offi ce to provide more accurate 
fl ood warnings and mapping. Past ICE 
president and fl ood expert professor 

2007 Floods:
10 Years Later

B Y  K A T I E  C O Y N E

PATCHY 
PICTURE
SUMMER 2007’S FLOODS DEVASTATED THE 
UK AND TRIGGERED THE SEMINAL PITT REVIEW. 
A DECADE ON, WHAT’S BEEN ACTIONED?

“Despite 
making 92 

recommendations 
many, although 
not all, have been 
implemented

B Y  K A T I E  C O Y N E

PATCHY 
PICTURE
SUMMER 2007’S FLOODS DEVASTATED THE 
UK AND TRIGGERED THE SEMINAL PITT REVIEW. 
A DECADE ON, WHAT’S BEEN ACTIONED?
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David Balmforth describes this as 
“world class”. 

 As a result, the UK is in pretty good 
shape. But, as the world grapples with 
climate change, fl ood risk increases 
and the UK needs to keep pace. Long 
term investment has improved, with 
fl ood defence spend moving from 
being annually updated and promoted 
to a fi ve year investment pot. 
This, Balmforth argues, means the 
Environment Agency can plan longer 
term and therefore get better value 
for money. 

The government has committed 
pots of money at various strategic 
intervals since 2007 but it was not 
until December 2014,  on the day 
before that year’s Autumn Statement, 
that ministers announced a £2.3bn 
fl ood defence spending programme 
to 2021. This includes money for the 
Boston Barrier, the Oxford Western 
Conveyance scheme and the Rossall 
Coastal Defence Improvement project.

A further £700M was promised in 
the March 2016 Budget for spending 
over the following fi ve years, funded 
by a rise in the standard rate of 
insurance premium tax. Leeds, York 
and Carlisle were among the cities 
told they would benefi t.

There have been other packages 
along the way, many specifi cally 
designed to help regions affected by 
individual fl ood events.

It means that funding is now nearly 
at the levels that the Environment 
Agency’s analysis of long-term 
investment scenarios suggests is 
required.

The Agency estimates that the 
optimal investment profi le in the fi rst 
10 years (from 2014) will be around 
£750M to £800M a year in present day 
costs. It says it expects this to rise 
from £850M to £900M a year between 
the 2020s and the 2040s. The Agency 
also estimates that this investment 
will lead to a 12% reduction in fl ood 

KEY FACTS

55,357
Number 

of UK 
homes and 
businesses 
flooded in 

2007 

13
Number 
killed in 
Britain’s 

2007 flood 
event

“The government has 
committed pots of money 

at various strategic intervals since 
2007 but it was not until December 
2014, the day before that year’s 
Autumn Statement, that ministers 
announced a £2.3bn fl ood defence 
spending programme
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damage over the next 50 years. But 
there are still some huge areas of 
concern. Notably, how is protection 
provided for smaller communities? 
Partnership funding – involving 
private fi nance – was introduced to 
level the funding playing fi eld but has 
not worked terribly well, say most 
experts. 

The funding approach change 
was signalled in 2011, with non-
government cash often required to 
get schemes moving. 

The principle is that community 
contributions are matched by 
government cash, with the amount 
of private sector cash required 
determined, according to the cost 
benefi t ratio of the scheme.

About a quarter of all fi nancial 
contributions to fl ood protection 
projects led by the Environment 
Agency in 2013/14 and 2014/15 came 
from outside the public sector via this 
method.

On a positive note, consultant 
Royal Haskoning DHV’s fl ood and 
coastal management advisor Jaap 
Flikweert points to a scheme in 
Norfolk where local businesses were 
able to secure funding for a fl ood 
defence scheme using partnership 
funding. But they were able to raise 
their part of the funding, which is not 
something a residential community 
can easily do.

 JBA Consulting technical director 
Lance Dawkins, describes this as an 
“insurmountable problem” and argues 
that there should be “some special 
mechanism” to allow funding “where 
there is an obvious need”. Floodline 
technical director Faruk Pekbeken 
goes further, describing fl ooding as 
“Britain’s earthquakes”. As one in 
six houses in the UK are in a fl ood 
zone, he says, “tens of thousands 
of villages and towns will not get 
fl ood protection” under partnership 
funding.

Pekbeken believes the way 
around this is for local authorities 
to work with developers to provide 
fl ood protection for new and 
existing communities. This is what 
his company advises on. He says 
progress is often slow because 
local authorities lack the in-house 
expertise to advocate for fl ood work 
or understand its worth – even if 
developers put it on the table at 

negotiations. Other priorities such as 
roads and education trump fl ooding, 
leaving communities vulnerable.

 This is an area where the Pitt 
Review recommendations, had 
they been implemented, may have 
helped. It was recommended that 
councils strengthen their technical 
capability so they could take the lead 
on local fl ood risk management. But 
local authority funding has been cut 
drastically and many – although not 
all – councils fi nd themselves without 
in-house expertise. Instead they 
contract out fl ood work or draft in 
their own engineers with specialisms 
in other areas.

With local authorities under huge 
fi nancial pressure and the housing 
crisis pushing them to build more 
homes, a pressing concern is how 
to balance this with the need for 
fl ood mitigation measures. Balmforth 
argues that currently there is a 
“disconnect” between the planning 
process and fl ood risk management. 
More houses will be built, and he 
argues that their impact on existing 
dwellings as well as their own fl ood 
resilience must be better planned. 

There is a strong feeling that while 
the Environment Agency has made 
great strides, it does not have strong 
enough powers. 

Dawkins points out that it is unable 
to veto plans to build on a fl ood plain. 
Balmforth adds that while the Agency 
has the strategic role of overseeing 
fl ood management it lacks the “teeth” 
to bring everyone together. Compare 
the Agency’s role to that of the Dutch 
fl ood commissioner, who has huge 
clout.

Building Regulations remain a huge 
problem too. An overhaul was called 
for by Pitt and there are industry 
concerns about the use of unrealistic 
“hard edge” fl ood mapping.

“Building Regulations do not 
require developers to provide fl ood 
resilience outside of the fl ood zone,” 
says consultant Waterco director 
Pedr Jones. 

“The maps are quite black and 
white, so you might be just outside 
and not have any resilience.”

Directly related to this, and another 
area that has been slow to get 
going, is resilience in buildings. The 
Pitt Review wanted fl ood resilient 
properties “to become the norm 
rather than the exception”, but work 
in this area has only just started to 
gain momentum. 

In 2015, the Property Level Flood 
Resilience Round table, chaired by 
BRE chief executive Peter Bonfi eld, 
was asked by ministers to look at 
ways of helping people protect their 
properties and businesses from the 
effects of fl ooding. 

Its recommendations were 
published last autumn and included 
calls for clearer explanations of 
effective property level resilience 
measures; appropriate training 
programmes for surveyors; and work 
with mortgage providers to explain 
the benefi ts of interventions.

The Bonfi eld Report said actions 
to improve property resilience could 
include installation of fl ood doors, 

“Building 
Regulations do 

not require developers 
to provide fl ood 
resilience outside of 
the fl ood zone

PROGRESS
MADE

£6.1bn
Investment 
in flood and 
coastal risk 

management 

1 ,176
Flood risk 

management 
schemes 

constructed

Source: 
Environment 

Agency 

2007 Floods: 10 Years Later   Overview

Resilience: A key Pitt 
recommendation was for flood resilient 
properties to “become the norm”



The unique requirements of Infrastructure projects call 
for flexible and scalable SCADA solutions that can 
seamlessly interface to other systems.

For platform independence, openness and the highest 
levels of availability the WinCC Open Architecture 
SCADA system from Siemens offers a solution to fit all 
infrastructure applications.

Scalable, mobile, and flexible across different platforms 
WinCC Open Architecture v3.15 is the innovative 
SCADA system for Infrastructure projects.

Customer Care Centre
From UK Tel: 08458507600
From IRL Tel: 1890507600
E-mail: sales.gbi.industry@siemens.com.

siemens.com/wincc-open-architecture

SCADA for  
Infrastructure
SIMATIC WinCC Open  
Architecture Version 3.15



26 N E W  C I V I L  E N G I N E E R    |    O C TO B E R  2017

non-return valves and air brick 
covers; waterproofi ng brickwork; and 
moving electricity sockets higher 
above the fl oor.

“Properties need a package of 
measures, some of which prevent 
water entering a house and others 
that minimise the impact, should 
water enter the house,” it says.

“Sometimes the water should be let 
in. For fl oods over 600mm depth, or 
of prolonged duration, attempting to 
keep the water out can cause serious 
structural damage, owing to the 
unequal water pressures either side 
of the walls.”

The report says that within fi ve 
years, it should be standard practice 
for properties at high risk of fl ooding 
to be built with resilient measures. 
The BRE has taken this work on and  
recently completed a demonstration 
home that is resistant to fl ood waters 
600mm deep.

But these are small steps. Clearly 
the Pitt recommendations concerning 
public awareness are not sinking 
in. It is not yet standard for at-risk 
residents to have an emergency fl ood 
kit – as recommended by Pitt.

Many households do not appear to 
understand the risks, while government 
and industry understand that a serious 
fl ood is not an unusual event. He adds: 
“the terminology is confusing – a 1 in 
100 year fl ood is a 1% fl ood risk, but 
people take 100 to mean it isn’t going to 
happen for 99 years.”

Meanwhile properties built on fl ood 
plains are still being snapped up, 
and while desperation caused by the 
housing crisis is undoubtedly a factor, 
it is unclear whether buyers are 
clear about the risks. Even the most 
detailed house survey only provides 
basic information about fl ood risk 

“For fl oods 
over 600mm 

depth, or of prolonged 
duration, attempting 
to keep the water 
out can cause serious 
structural damage

and they fail to indicate how badly 
a property could be affected in the 
event of a serious fl ood. 

Mott MacDonald global water 
practice leader – rivers and fl ooding 
Fiona Barbour, makes the point 
that while Pitt recommended that 
building on fl ood plains should be the 
“absolute exception”, “the housing 
pressure is so great, particularly in 
the denser areas of the South East, 
that most planning applications could 
be seen as exceptions”. 

“So in reality, I do not think there 
has been improvement in a response 
to this recommendation,” she says.

Greater public understanding of 
the benefi ts of fl ood risk management 
is clearly needed. Dawkins says 
engineers have a role to play here, 
encouraging the government to sing 
louder about the success stories. 

“We need to show people ‘this town 
would have been fl ooded if we hadn’t 
spend x million pounds on it’,” he says.  

The elephant in the room is the 
promotion of sustainable drainage 
systems (SuDs) to regulate water 
levels in developed areas. SuDS use 
a range of techniques to safely slow 
water fl ow, allowing it to be managed 
close to where rain falls rather than 
overwhelming local areas or being 
piped away to a river, potentially 
causing fl ooding downstream.

Pitt’s review fl oods called for the 

government to legislate to allow SuDS 
to be used to manage fl ood risk.

A decade on and there is still 
some debate as to whether this 
has been achieved. No-one has yet 
taken on responsibility for SuDs as 
recommended by Pitt. Construction 
Industry Research & Information 
Association associate Paul Shaffer 
says: “It’s still very much based on 
developing good relationships and 
champions within the lead authorities 
in terms of delivering sustainable 
drainage.”

Government planning guidelines 
saying SuDS should be put into new 
developments came into force in 
April 2015,  – but only if the schemes 
were of 10 homes or more (or 
equivalent size), and if SuDS were not 
“demonstrated to be inappropriate”.

Worse, Schedule 3 of the Flood & 
Water Management Act to develop 
statutory standards for the technical 
design of sustainable drainage has 
not been implemented. And local 
fl ood authority bodies in charge of  
approving and adopting SuDs have 
not been created.

Balmforth says it may be possible 
for water companies to take charge of 
SuDs once a development has been 
completed, as long as they are built 
to the right standards. But secondary 
legislation may be needed to achieve 
this. With no organisation overseeing 
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Building on a flood plain should be 
the exception, but is hard to avoid
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SuDs, opportunities are potentially 
being missed. 

The vacuum created by a lack 
of flood expertise within local 
authorities could also affect this area, 
and Jones argues that a more joined 
up approach advocated by Pitt could 
lead to better outcomes. 

“Rather than having several local 
authorities all doing individual 
schemes, you might have a greater 
impact if they joined together on one 
big scheme,” he says. “You might get 
a greater bang for your buck.”

Work around other “softer” natural 
flood defences – now coined as 
upland catchment management – 
has over the past few years also 
just started to gain traction. Typical 
examples include deliberately 
obstructing tributaries and streams 
with logs to slow flows, and a 
popular example is Pickering in the 
North York Moors which avoided 
flooding over Christmas 2015 thanks 
– it is claimed – to a £2M catchment 
management scheme. 

But Dawkins argues: “Where 
it’s feasible we ought to do it, but 
it’s not something that could be 
applied across the vast swathes of 
the country – I am fully behind the 
approach where it is possible.”

He adds: “There’s a limited pot of 
money and the easy schemes have 
been done. The stuff we have now is 
quite technically challenging and the 
benefits are incremental.”

Technology-led solutions are 
also in their infancy. Available flood 
technology is pretty advanced, 
particularly if you look at countries 
like the Netherlands. However, as 
Flikweert says: “You can compare 
the Netherlands with the UK but 
it’s a difficult comparison. In the 
Netherlands it’s clearly essential. But 
every £1 spent on flood defences in 
the UK could be spent on the National 
Health Service.” As ever it is a matter 
of priorities. N

My last two Viewpoint 
columns looked at  
the success of London 
Underground’s 
Victoria Line  
Upgrade programmes, 
which have 
successfully  
delivered a world-
class service for 
passengers. 

With 36 trains per hour (tph) running along 
the entire line during peak times, an extra 3,000 
passengers are now able to travel every hour 
during the busiest times of the day. So, what are the 
next major step-changes in technology for metro 
operators?

To answer this, we need to re-adjust our focus, 
and think not in terms of moving trains around a 
network, but more broadly about how we safely, 
efficiently and reliably move people around cities. 

And the answer to this lies in the availability, 
acquisition, aggregation and then analysis of data 
– followed by the timely communication of tailored 
information to travellers at the most appropriate 
points in their journey.

The creation of condition-based maintenance 
systems ensures efficient reliability is achieved, 
with the integration of other data from 
infrastructure such as car parks, railways and 
roads, enabling the development of intelligent 
solutions to facilitate faster, more efficient journeys. 

For example, data is already being used to 
advise travellers in real time where spaces are 
in car parks, which train carriages have seats 
available and where there are delays in their 
onward journey, but by joining this up, we will 
be able to guide travellers seamlessly through 
their journey, enabling them to make smart and 

informed decisions.  
In Europe, the effective integration of traveller 

information is already a reality, with Siemens’ 
SiMobility Connect platform providing an  
interface for transport operators and mobility 
service providers. 

The system allows real-time passenger 
information, journey planning, booking, e-ticket 
purchase and payment to be communicated 
across various modes of transport. 

Constantly updated traffic information can  
be used to optimise route recommendations in  
real time.  

Rail operator Schweizerische Südostbahn in 
Switzerland is now using the SiMobility platform to 
provide travellers with access to information about 
transport services across the entire country. 

Other areas of operation are also being 
examined, with energy performance and storage 
and efficiency a major focus. 

Hydrogen fuel cells, kinetic energy recovery 
systems and electric car charging points linked 
to the railway’s power network are all current 
research projects that are at varying stages of 
development. 

When added to the work that is already 
underway to improve the passenger experience, all 
this will combine to make transport networks more 
efficient and more effective, and will underline the 
vital role that metro systems play in connecting 
people across a multi-modal network.
● Ian Jones is key account manager at Siemens  
Rail Automation

T R A N S P O R T  V I E W

JOINED UP DATA  
DELIVERS EFFICIENCY

Ian  
Jones

“There’s a limited 
pot of money 

and the easy schemes 
have been done.
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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 
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2007 Floods: 
10 Years Later

F looding is a killer.
The stark reality of this 

was never clearer than 10 
years ago in the UK, when 
13 people died and about 
55,000 homes flooded in 

a series of devastating storms. An 
unprecedented amount of rain fell in 
May and June 2007, affecting nearly 
every part of the country, causing 
untold damage to those areas they hit. 

A decade on, and flooding still kills, 
says Environment Agency director of 
incident management and resilience 
John Curtin. But after more than 
£6bn of government funding, big 
improvements have been made in the 
way high water levels are dealt with, 
before and as flood events occur. 

Curtin explains that after 2007, the 
review carried out by Sir Michael Pitt 
led to the Floods & Water Management 
Act, which improved the oversight of 
flooding and a kicked off a new era of 
technological advances in flood risk 
assessment.

Defences at Medmerry, Sussex
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But the big push to improve 
the UK’s flood defences and flood 
response has not been an easy one. 
Today, a staggering 5M households, 
equating to around one in six, remain 
at risk of flooding. New data from the 
Met Office says that there is now a 1 in 
3 chance of a monthly rainfall record 
being broken each year. 

“We’ve got a climate that seems 
to be changing quite rapidly,” says 
Curtin. “You get general trends, but 
then you go to the 2007 floods and 
they really showed that we’re facing a 
huge challenge.

“It’s an ongoing battle. We’ve made 
a lot of progress, but we have to make 
sure that our thinking changes faster 
than the climate.”

Curtin says there are two sides to 
dealing with flood risk and both must 
be understood at the same time to get 
the best outcome. The first is building 
defences which protect land from 
incoming water surges, the second is 
preparing for and dealing with floods 
when they happen. 

To reflect this, government cash 
has been split into two parts to 
cover flood defence construction 
and flood preparation. The Agency 
is in now in the middle of a six year 
period in which it is spending £2.5bn 
on defences alone. This it says will 
reduce risk of flooding from rivers, 
the sea, groundwater and surface 
water for at least 300,000 homes by 
2020/2021.

“The government is spending more 
on flood risk management than it ever 
has before,” says Curtin. “Not just the 
capital spending but protecting and 
maintaining the assets we’ve got.”

With around 7,000km of flood 
defences on rivers and 22,000 flood 

The area of Upton-Upon-Severn has a close 
relationship with its river. Pubs, bars and 
restaurants all line the river front, attracting locals 
and tourists. But in 2007 after heavy rainfall, the 
river burst its banks and flooded large swathes of 
land around it. 

In response, in 2012, the Environment Agency 
completed a £4.6M scheme which, among other 
things, included a 300m long flood wall topped 
with a glass wall along the river bank to keep flood 
waters contained. 

“There was a big dilemma there for us, creating 
a massive wall that would close them off from the 
river and destroy their relationship with the river,” 
says Curtin. “So we came up with something else.

“For the first time in the country, we put in glass 
panels along the top. It’s just as stable and resilient 
as a wall, but it keeps the view of the river.

“In a recent flood, it became a bit of a tourist 
attraction in itself and there were some people 
standing behind the wall with their pint, with water 
half way up the glass on the other side.”

The wall has been hailed as a massive success 
allowing people to still see the river while remaining 
protected. The wall also incorporates gates, giving 
access to beer gardens on the banks when the river 
is low. 

The rivers Derwent and Cocker caused serious 
flooding in Cockermouth, Cumbria in 2009 and 
2015. 

But in 2013, the area underwent a transformation, 
with a new flood risk management scheme 
to protect approximately 260 homes and 55 
businesses. On the back of the success of the 
Upton-Upon-Severn scheme, glass topped walls 
were installed to protect the river banks. But here 
the Agency also took it one step further. 

New stone-clad concrete defence walls 
containing 120m of self-closing barriers which raise 
the height of the wall during a flood were installed. 
Should a flood occur, inlets in the wall allow the 
water to flow in raising the water level in a chamber 
within the flood wall – pushing the 10 barriers up.

“CCTV and telemetry allow the Environment 
Agency to monitor each barrier individually,” says 
Curtin. “They’re fully automatic – and it’s the first 

time they have been used in the UK. It’s the first 
time they’ve been used over linear length (one next 
to the other) in the world.”

COCKERMOUTH

PROGRESS: UPTON-UPON-SEVERN“Severe storms, 
like the one 

which we had in 
Coverack in Cornwall 
this year, have very 
little warning but 
they can create huge 
amounts of rain

2007 Floods: 10 Years Later    Environment Agency
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defence structures, some as big as 
the Thames Barrier, he says having 
enough funding to maintain the 
current stock is just as important as 
funding the construction of new ones. 

But building new defences is 
not just a case of building huge, 
monolithic concrete structures to 
keep the water out. He says involving 
the community and being sympathetic 
to its needs is the key to building a 
successful scheme.

New high and low tech innovations 
have gone into building new defences. 
In certain areas, he says, building 
intrusive barriers would destroy the 
relationship some areas have built 
up with the water around them. As 
a result, new approaches have been 
adopted  at Upton-Upon-Severn, 
Medmerry and Cockermouth (see 
boxes).

One of the major problems in 
dealing with the aftermath lies in 
being able to predict the duration 
and severity of a flooding event, says 
Curtin. At one end of the spectrum a 
big storm coming over the Atlantic 
Ocean might coincide with high tide 
creating a tidal surge which can be 
predicted a few days ahead. But at 
the other extreme, he says summer 
thunder storms or “convective 
storms”, can form over land in as little 
as an hour, dumping huge amounts of 
water without much warning. 

“Severe storms, like the one which 
we had in Coverack in Cornwall this 
year, have very little warning but 
they can create huge amounts of rain, 
maybe 100mm in a couple of hours.” 

Work to improve the ability to 
predict certain storms and give 
as much warning as possible is 
another of the success stories of the 
investment programme over the last 
10 years.

“Detecting it, forecasting it, 

2007 Floods: 10 years later    Environment Agency

“Generations 
of engineers 

have helped make the 
country more resilient, 
but you can’t get 
complacent

predicting what it’s going to do and 
then people responding,” he says. 
“You’ve got to be careful you don’t 
have any weak links in that chain.  

“We’ve spent quite a lot of time and 
effort since 2007, strengthening that 
chain.”

In response to the Pitt review, the 
Flood Forecasting Centre set up by 
the Environment Agency and the Met 
Office went live in 2009. The round the 
clock centre “blends the expertise of 
the meteorologists in the met office 
with the expertise of the hydrologists 
in the Environment Agency”, 
according to Curtin. It also provides 
the police, fire brigade and other 
bodies with daily, accurate weather 
reports. 

At the other end of the spectrum, 
the Agency has been working hard to 
warn residents in areas vulnerable to 
flooding from unpredictable summer 
storms that they and their properties 
are at risk. 

These include those living in steep, 
narrow valleys where rain could rush 
down the slopes, or whose properties 
are in areas of hard, impermeable 
slate and which are prone to flash 
flooding.

“It’s a range of topography, 
geography and geology,” says Curtin. 

“It means that the time between when 
the rain finishes to when the river 
peaks is very small. If it’s an hour or 
less, there’s very little you can do 
other than know you’re in that type of 
catchment and know the risks.

“Communities need to play a part. 
In these rapid response areas, we’ve 
talked to the communities and the 
local authorities, to make sure they 
know they live in one of these areas, 
and for example, make sure they don’t 
put a campsite there.”

When a storm looks threatening in 
such areas, people signed up to the 
Environment Agency’s national alert 
service will receive texts, phone calls 
and twitter alerts to warn them of 
impending danger. 

To further enhance its flood 
prediction capability, the Environment 
Agency has invested in acoustic 
remote controlled (ARC) boats to 
collect data on river flows and depths 
and is using light detection and 
ranging technology to monitor the 
performance of its assets. 

“Generations of engineers 
have helped make the country 
more resilient, but you can’t get 
complacent,” he says. “We all have a 
part to play and we all have a role in 
flood risk management.” N

The area of Medmerry on the coast of Sussex 
was prone to flooding. In 2008, the sea 
breached the shingle sea defence causing around 
£5M of damage to the nearby towns of Pagham 
and Selsey. 

The increasingly ineffective barrier was becoming 
increasingly expensive to maintain, so the 
Environment Agency decided to take a new tack. 

After negotiating with the local land owners, 
the agency decided to carry out its largest 
managed realignment schemes. As part of this, 
it allowed the sea to breach the shingle defence, 
flooding an area of low grade farm land along the 
coast. By doing this, it created a salt marsh buffer 
between the sea and the nearby towns, allowing 
a smaller, more maintainable defence to be built 
inland. In total, around 300 homes have been 
protected by the new measure.

The area is now a bird sanctuary as the salt 
marches have created a 73ha nature reserve. 

MEDMERRY COASTAL REALIGNMENT
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Shoreham-by-Sea, on the 
south coast between 
Brighton and Worthing, 
has become vulnerable 
to tidal fl ooding from the 
River Adur, as last seen in 

December 2013. Then, a number of 
homes and businesses were damaged, 
and the airport resembled something 
like  a lake. 

As existing defences reach the 
end of their useful lives, Shoreham’s 
population is growing. Currently 
about 20,550 call Shoreham home, 
with about 2,450 residential and 
commercial properties at risk of 
fl ooding. And, left unchecked, this 
number is likely to double in the next 
100 years as climate change leads 
to sea level rises and heavier, more 
frequent heavy rain events.

In response, a £32M scheme 
to strengthen and improve fl ood 
defences on both sides of the river is 
being led by the Environment Agency, 
which is contributing £23.8M to the 
project. Additional funding is from 
partnership members: Adur District 
Council, Coast to Capital Local 
Enterprise Partnership and West 
Sussex County Council.

The Environment Agency has 

B Y  R O B E R T  H E N S O N

STEPPING UP 
PROTECTION
SHOREHAM-BY-SEA IS GETTING HIGHER FLOOD 
DEFENCES AS SEA LEVEL RISES THREATEN
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“ Sometimes the 
buildability is 

not that challenging 
– piles, concrete, 
brickwork. Really it’s 
about access

employed framework joint venture 
Team Van Oord whose member 
firm Mackley is working as lead 
contractor.

The project covers the 4km of river 
that splits the town before reaching 
the sea.

In general, the inland sections of 
work involve the construction of large 
new embankments to protect assets 
such as the airport and major roads. 

As the river reaches the High Street 
there is less room for such solutions 
and instead a mixture of sheet piles, 
reinforced concrete walls and flood 
glass is used.

On average, the town’s new 
defences will be raised by 1.1m. It 
is hoped that this will be enough to 
safeguard the town against 1 in 300 
year flood events and push back 50 
years of expected sea level rise.

With such a complex range of 
solutions and work timetables, 
the project has been split into 10 
sections. Each section is overseen 
by its own management team, which 
leads the work and meets regularly 
with the public. 

Construction began in October 
2016, and is expected to finish by the 
end of 2018.

Mackley project manager Terry 
Gretton says liaising with the public 
in such a small, tight knit town has 
been one of the most challenging, and 
rewarding, parts of the project.

“Sometimes the buildability is not 
that challenging – piles, concrete, 
brickwork. Really it’s about access: 
looking at the size of our kit, and the 
size of footpath and driveways… 
while still allowing cars in and out. 
There’s lots of discussion with 
residents upfront on design, about 
how it’s all going to work,” he says.

And Gretton says residents’ 
memories of major flood events 
are fading fast following a few dry 
winters. “When we were out talking to 
the residents recently they said: ‘Oh it 
doesn’t flood in Shoreham’.”

One of the key catastrophes during 
2013’s flood was the overtopping of 
an earth embankment by the river at 
Shoreham airport, about 3km upriver 
from the mouth. Water and material 
swept over the embankment, filling 
the site. 

To fix this, a new embankment 
–  900m long with a 2m wide crest, 
5m above ordnance datum – on 
a new alignment will be installed 
behind existing defences, allowing 

the existing structure to remain in 
place, providing protection during the 
works. 

Following completion of the 
new flood defence, the existing 
embankment will be re-graded  
to allow a 1.4ha saltmarsh habitat  
to form.

Transporting materials to site was 
a major issue with trucks having to 
cross the airport. “We’ve got about 
4,000 lorry loads of chalk coming in, 
so then you have to think about the 
airport and industrial estates – how’s 
that going to affect their day to day 
operations?” says Gretton. “Already 
we’re in discussions with airport 
management… down to how many 
minutes it takes for a lorry to cross 
the airport.” 

Across the river from the airport 
is the main road route into town – 
the A283, Old Shoreham Rd, which 
branches off the A27.

The current plan is for a 12 
week closure in spring next year 
to raise the road route by as much 
as 1.8m. Diverting the traffic is 
contentious. “It’s not going to be a 
short diversion, we’re talking miles 
here,” says Gretton. “The concern 
on the High Street is that if it’s too 
difficult for motorists… they will 
continue on to Hove or Brighton.” 
Discussions with the police are 
ongoing.

As the river flows further towards 
the centre of town, housing density 
increases and the amount of access 
for construction crews decreases.

In one section of work, apartments 
are squeezed to the east and west 
by the town’s road and pedestrian 
bridges, and to the north and south 
by the High Street and the river. 

Only narrow pedestrian paths 
between apartment blocks provide 
access to the foreshore. So to gain 
access to the flood defences here, 
a jack up barge was needed to host 
a crane and piling rig. Arriving in 
November and leaving in February, 
crews were piling just metres away 
from residential properties and there 
was extensive vibration and noise 
monitoring. “Their plaster already 

KEY FACTS

41.6km
Length of 

steel piling 
to be used on 

the project

1 .1m
Average 
increase 
in height 
of flood 
defences 
planned 

Tollhouse Bridge: Jack up 
barges were required in areas 
where access was limited

8
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Technical Excellence     Shoreham Flood Defences

had signs of cracking – it was very 
high risk for us,” says Gretton. 

Another property in this section 
is the Bridge Inn, a local icon. As a 
tourism gem it has unrestricted views 
of the waterway with a beer garden 
running right into the river. Mackley 
had originally planned to build a 1.5m 
high wall here, which would have 
blocked off the view. 

Alternatives were sought. “What we 
came up with in the end was a render 
around the exterior wall of the pub,” 
says Gretton. The beer garden will be 
allowed to fl ood, with the maximum 
fl ood level still below the fl oor of the 
building. Discussion with landowners 
and residents often result in these 
improved solutions, says Gretton. 

Meanwhile, directly across the 
river are the houseboats of Beach 

Green – about 50 residencies 
permanently moored along a 600m 
stretch of riverside. Each is attached 
to an earth embankment via jetties. 
The embankment has a narrow public 
concrete footpath running along the 
top – another scenic spot.

An early design here to raise the 
embankment called for full excavation 
down to high-tide level, then new 
piling and construction of a footpath 
and fl ood wall. Needless to say, there 
was some local opposition. “You 
would undermine all of the jetties, 
there would be massive disruption, 
people would move off their boats, 
there’d be scaffolding everywhere,” 
says Gretton. “So we asked ‘how can 
we make this better?’”

The new design minimises 
the amount of earthworks and 
construction, with the old footpath 
and much of the embankment kept in 
place. A Giken ECO 700S Silent Piler 
which specialises in embankment 
slopes and confi ned sites will be 
required. The rig is hydraulically 
powered and pushes the piles into 
the ground – rather than using a 
hammer or vibration. 

Another tricky spot on the 
eastern end of the railway bridge, 
about 2.7km up river, featured 
an insitu concrete L-shaped wall 

“ We’ve got about 
4,000 lorry 

loads of chalk coming 
in, so then you have to 
think about the airport 
and industrial estates

KEY FACTS

4,000
Number of 

lorry loads of 
chalk to be 
imported

5,158m 3

Amount of 
concrete used

along the boundary of Network 
Rail land. Following vegetation 
clearance it became apparent it 
would be impractical to excavate 
the foundation for the wall into the 
railway embankment as this would 
involve extensive temporary works 
and Network Rail approvals, including 
track monitoring to ensure the 
stability of the track. 

The revised design involves 
installing a secant pile wall along 
the same alignment. This has the 
additional advantage of locating 
construction away from an existing 
gas main. The secant piles will 
also act as a seepage cut off and 
negate the need for new foreshore 
protection. The revised design also 
means an existing timber walkway 
can remain in place during the works; 
and a historic shipwreck can remain 
undisturbed.

Gretton stresses that the 
project is being developed with 
an environmental focus with work 
including the relocation of local wildlife, 
the creation of new habitats and the 
protection of rare wild fl owers. One 
fl ower, the extremely rare Childing 
Pink, grows in only two known patches 
in Shoreham and Pagham and its 
presence has forced construction 
teams to work around it. N 

Shoreham Airport: 
Rendering of new 
airport embankment

Ferry Bridge: Before

Ferry Bridge: After
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V-shaped deck supports were lit 
in tartan to celebrate the opening 
of the bridge in September
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B Y  R O B E R T  H E N S O N

LINE ACROSS 
THE WATER
SCOTLAND’S NEW FORTH CROSSING IS  
ITS LATEST ENGINEERING MASTERPIECE

Tech Excellence

“ The Queensferry 
Crossing is the 

tallest bridge in the 
UK and longest  
three-tower, cable-
stayed structure 
anywhere in the world

FCBC represents an international 
effort, bringing together Hochtief 
Construction of Germany, Dragados 
of Spain, United States contractor 
American Bridge International and 
Morrison Construction – none of 
which have worked together before. 
The overall scheme is 22km long, 
which includes three other contracts 
and major motorway upgrades to the 
north and south of the bridge. No less 
than 24 languages have been spoken 
on site which has employed more 
than 10,000 people.

The materials spend is split 
between Scotland and overseas. The 

F rom a blank piece of 
paper, to a world icon, 
the £1.35bn, 2.7km 
Queensferry Crossing took 
10 years to complete, with 
just six for construction.

When New Civil Engineer visited, 
a week before the Queen opened 
the bridge last month, the gleaming 
cable stays in the mist looked 
majestic. Closer up one could see the 
temporary works, cranes and workers 
carrying out final snagging and 
commissioning. Some items, such as 
the deck dehumidification system and 
smart motorway signs, were to be to 
be switched on after opening.

It all makes for a stressful scramble 
to the finish line, before traffic, 
pedestrians and the Queen arrive. 
“People tell me ‘oh you must be 
enormously proud of it’ but at this 
point in time I don’t have time to be 
proud of it. I’ve lost a lot of sleep on 
this job,” says Michael Martin, project 
director for principal contractors 
Forth Crossing Bridge Constructors 
FCBC. “It’s very challenging, I knew 
it would be when I took it over. But it 
has been a lot more challenging than I 
thought it would be.”

KEY FACTS

£1.3bn
Cost of the 

Queensferry 
Crossing

2.7km
Length of the 

crossing



Delivering the largest infrastructure 
project in Scotland for a generation
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The Jacobs Arup Joint Venture has supported Transport 
Scotland for 11 years to deliver the Forth Replacement 
Crossing scheme which sets a benchmark for world-class 
infrastructure.

As lead consultants and delivery partners, our team’s 
integrated and innovative thinking has resulted in the 
Queensferry Crossing, the longest three-tower, cable-
stayed bridge in the world, providing a sustainable and 
intelligent connection within Scotland’s transport network.
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prefabricated steel deck segments 
arrived on massive ships from 
China, but Martin says that most 
orders for the bridge have been 
placed with Scottish suppliers and 
subcontractors.

Martin goes on to say that, 
weather-wise, the bridge was not built 
in Scotland, but rather in the North 
Sea. “Another way to explain it would 
be: you don’t hear about cars blowing 
over on the streets of Edinburgh, you 
do hear about it on the Forth Road 
Bridge.”

Tech Excellence     Queensferry Crossing

A mild breeze in the car park, or 
even at sea level will be a howling 
gale 210m up on one of the towers. 
Sequential cantilever construction 
has been done plenty of times around 
the world, but only a few times to 
this scale, in these offshore-like 
conditions.

Due purely to the wind, tower 
cranes that should take 12 days to 
dismantle, took 63. Multiple examples 
like these, and their knock-on 
consequences, made the job a day-to-
day, hand-to-mouth exercise.

The “target completion date” of 
December 2016 was missed, as was 
the contractual finish in May 2017. 
But calling the project “late” is a sore 
point with Martin. “The fact we didn’t 
meet a non-contractual completion 
date [December], and that is given so 
much prominence, and is constantly 
referred to, whenever anyone speaks 
about the project, I have to say is a 
constant irritation to me.

“I’m enormously proud of the 
effort put in on what was a very tight 
timescale considering its size and 
complexity.”

Project director and client’s 
representative David Climie agrees, 
saying in retrospect the early 
target date should never have been 
released. “To be fair we were all 
pretty confident that we could hit the 
end of 2016,” he says. 

As it was the project fell behind the 
contractual deadline. “We’ve gone 
10 weeks over [the contractual May 
date] on a six year project, so that’s 
less than 3% in terms of time.” FCBC 
has applied for a time extension for 
the contract because of the amount 
of delay caused by the weather. 
Discussions are ongoing. 

Something to note is that this 
largest ever spend from the Scottish 
Government’s capital budget has 
come in under budget. The Scottish 
National Party has certainly noted 
it, particularly after the Scottish 
Parliament building and Edinburgh 
Trams projects went years late and 
were hundreds of millions over 
budget. 

Climie says the cost saving came 
from economic design – directing 
public transport to the Forth Road 
Bridge allowed the Crossing to be 
narrowed. Another factor was lower-

“It’s very 
challenging, I 

knew it would be when 
I took it over. But it 
has been a lot more 
challenging than I 
thought it would be

Each segment 
is attached to a 
pair of cables,  
made up of 30 
to 100 tendons. 
Each tendon 
made up of seven 
strands of high 
tensile steel wire



The Formwork Experts.

Strong in Infrastructure
Solutions for establishing new transport links.

Doka offers engineered formwork and shoring solutions for your bridge and tunnel developments.  
Speak to our experienced technicians today to help you plan, develop and deliver the most suitable 
solution for your next project.
 
Bridge solutions: cantilevers | incremental | composite | edge beams | piers | pylons | shoring
Tunnel solutions: mining | metro: lines and stations | cut-and-cover | top-cover | box culverts

Doka UK | Maidstone: 01622 749 050 | Sheffield: 01909 552 020 | Glasgow: 01417 793 999   
Ireland: +353 41 686 16 20 | uk@doka.com | www.doka.com/uk



46 N E W  C I V I L  E N G I N E E R    |   O C TO B E R  2017

than-expected inflation, and fortunate 
timing: “We were fortunate… after 
2008, much of the private finance had 
dried up and most of the contractors 
were looking for the next big job. 
We expected the principal contract 
would be between £900M and £1.2bn 
as part of the £1.7bn to £2.3bn 
envelope. The tender from FCBC 
came in at £790M, and the other 
contracts alongside came in similarly 
lower.”

The crossing took the record 
for largest free standing balanced 
cantilever in the world during 
construction, stretching 322m in each 
direction from the central tower. At 
one point this tower was rocking on 

Tech Excellence     Queensferry Crossing

the bedrock, pushed around by a one-
in-500 year storm. But in February the 
last of the 750t deck segments was 
safely hoisted into place.

It helps when you have the latest 
in bridge building technology to 
provide assurance, including real 
time loadings, stresses, orientation 
and global positioning surveys. And 
the ongoing monitoring regime on 
the structure means that repairs and 
maintenance can be planned and 
carried out in a timely way, so the 
bridge could last well into the 22nd 
century.

The Queensferry Crossing is now 
the tallest bridge in the UK and 
longest three-tower, cable-stayed 
structure anywhere in the world. 

The south tower boasts the world 
record for longest and largest marine 
supplied underwater concrete pour – 
16,689m3 was placed in 15.2 days, with 
work taking place 24 hours a day, up 
to 40m below the surface. 

Steel caissons 30m in diameter, and 
more than 30m tall were sunk down 
through 20m of soil to rock head to 
create a dry workspace, with the rock 

“It is in its own 
right, put 

anywhere in the world, 
one of the world’s 
major bridges

then cleaned before the concrete 
plug was poured. At the height of 
production, the concrete batching 
plant at nearby Rosyth docks was 
producing 120m3 of concrete every 
hour.

At its highest point the deck is 
80m above the water, with 19 deck 
segments extending from each tower. 
Each segment is attached to a pair 
of cables, each made up of 30 to 100 
tendons, and each tendon made 
up of seven strands of high tensile 
steel wire. Each tendon is galvanised 
and waxed and two cable stays can 
be taken out at any one time for 
maintenance.

When the Queen opened the 
Queensferry Crossing on 4 September 
it was 53 years to the day after she 
opened the Forth Road Bridge. And 
with the Forth Rail Bridge, a World 
Heritage site, a stone’s throw away, 
three centuries of bridge engineering 
can be seen at a glance.

“It is in its own right, put anywhere 
in the world, one of the world’s major 
bridges. But put in this location, in 
Scotland, next to the Forth Road 
Bridge and the Forth Rail Bridge, it’s 
unique,” says Martin. It is a genuine 
tourism attraction and a view that 
will no doubt produce a new legion of 
inspired bridge builders.

In the crowd at the bridge’s 
opening was the family of John 
Cousin the only worker who died 
worki ng on the project. The 62-year-
old from Northumberland, known as 
“Generator John” around site, was hit 
by a moving boom on a crane on the 
deck of the north tower.  

“I’ll never forget it,” says an 
emotional Martin, who came out of 
retirement to work on this project. “I 
would have done anything to prevent 
it happening. But I can’t turn the 
clock back.”

At the end of the Forth Rail Bridge 
there is a plaque with the names of 74 
people killed during its construction. 
Many more off site deaths went 
unrecorded on that project. Seven 
died during construction of the Forth 
Road Bridge. 

“The performance of the 
construction industry is improving 
all the time,” says Martin. “But the 
phrase I use here is ‘safety has no 
finishing line’. You’re never good 
enough.” N

Steel caissons 
30m in diameter 
and more 
than 30m tall 
created the dry 
workspaces for 
the towers
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INGENUITY AND 
CREATIVITY
(ENABLING  
AWE-INSPIRING 
SOLUTIONS) 

The Queensferry Crossing is the tallest bridge in 
the UK and the longest three tower cable-stayed 
bridge in the world. It is an outstanding feat of 
engineering. Ramboll is proud to have led the 
contractor’s Design Joint Venture for this £1.35bn 
project for the Scottish Government.

More at www.ramboll.co.uk/queensferry

WITH 13,000 ENGINEERS, DESIGNERS AND CONSULTANTS, WE CREATE SUSTAINABLE SOLUTIONS WITHIN 
BUILDINGS, TRANSPORT, PLANNING & URBAN DESIGN, WATER, ENVIRONMENT & HEALTH, ENERGY, OIL & GAS 
AND MANAGEMENT CONSULTING. 
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Jacobs Arup Joint Venture
Queensferry Crossing

The Jacobs Arup Joint Venture has been 
involved in the Forth Replacement 
Crossing project since 2007. 

The biggest infrastructure project in 
Scotland for a generation, it comprises 
the delivery of the new Queensferry 
Crossing, which, at 2.7km, is the longest 
three-tower, cable-stayed bridge in the 
world, and 22km of major motorway 
upgrades. 

As Transport Scotland’s lead consultant 
and delivery partner for construction, 
the Jacobs Arup JV team comprised 
1,400 staff globally, providing more than 
1.6M work hours. The scope included 

scheme definition, sustainable bridge 
strategy, highway and environmental 
design, procurement, statutory process, 
engineering design, project management 
and construction support. 

Staff expertise spanned traditional 
engineering, structural health 
monitoring, environmental consulting, 
wind engineering, ship impact studies, 
stakeholder engagement and Building 
Research Establishment Environmental 
Assessment Method (Breeam) building 
portfolio management, together with 
road infrastructure design and Intelligent 
Transport Systems (ITS). 

Jacobs Arup JV co-located with 

Transport Scotland as an integrated 
Employer Delivery Team (EDT) initially in 
Transport Scotland’s office in Glasgow in 
2008, and at site since 2011, to develop 
and manage the entire project.

The project has already received 
three excellence awards from Ceequal, 
the international evidence-based 
sustainability assessment, rating and 
awards scheme for civil engineering.                                                   

                                       
Taking a two bridge strategy
The Jacobs Arup JV saw that bringing the 
existing road crossing into an integrated 
“managed crossing scheme” was pivotal 
to the project’s viability and ultimate 

Client
Transport Scotland
Lead consultant 
and delivery 
partner
Jacobs Arup Joint  
Venture
Main contractor
Forth Crossing 
Bridge 
Constructors
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allows individual strands within each cable 
to be replaced if required without the 
need to close the Queensferry Crossing. 

This alternative design united elegance, 
user experience and best value, to ensure 
greater reliability for future generations, 
while significantly reducing project costs.

Wind shields were installed to provide 
vehicles protection from the frequent 
gale force winds, and a structural health 
monitoring system has been implemented 
to help enhance reliability.

Explains Arup technical director on 
the project Mike Glover: “About a 
thousand sensors have been installed on the 
Queensferry Crossing, carefully positioned 
to provide advanced warning of structural 
problems. The data will tell the maintenance 
teams where to inspect and intervene 
to pre-empt potential issues. This is the 
future of roads and bridge maintenance 
– combining sensor technology and cloud-
based data analytics to predict problems 
before they happen.”

Helping Transport Scotland deliver 
community value  
Sensitive and meaningful engagement 
and communication with the community 
and other stakeholders has been critical 
to the project. Transport Scotland 
and the Jacobs Arup JV created and 
oversaw advisory groups across marine, 
environmental, noise, community and 
other stakeholders, such as the Traffic 
Management Working Group, to allow for 
continuous feedback and ensure support. 

The Contact and Education Centre 
provided a focal point for community 
engagement and education, and helped 
achieve outreach to over 25,000 pupils 
across Scotland during construction. 
Scotland’s public and local communities 
have identified with the new bridge with 
huge enthusiasm.

Concludes Jacobs’ Iain Murray, 
operations director for the Forth 
Replacement Crossing Employer’s 
Delivery Team: “Working on the 
Queensferry Crossing has been a ‘once 
in a lifetime’ opportunity.  It has been a 
pleasure to work alongside Forth Crossing 
Bridge Constructors, with such specialist 
knowledge in the delivery of the project 
from procurement through to final 
construction.”

Scotland. The ITS provides a full incident 
management and driver information 
system, together with Scotland’s fi rst ever 
motorway use of mandatory variable speed 
limit signalling to be implemented when 
congestion or incidents require reduced 
vehicle speeds to manage tra�  c fl ow or 
operational safety.”

Innovative bridge design 
The Queensferry Crossing has been 
designed to be sympathetic to its unique 
setting on the Firth of Forth, adjacent to 
the iconic railway and road bridges. The 
team provided guidance into the design of 
the bridge’s cable stayed solution, which 

user experience. With maintenance, the 
team determined that the Forth Road 
Bridge could still be considered for use as 
a public transport corridor alongside the 
new bridge. This enabled the new bridge 
profile to be streamlined, which along 
with the innovative cable design and the 
implementation of ITS to reduce the need 
for significant expansion of the existing 
road network, allowed the overall scheme 
budget to be reduced by over £2bn.

Says Euan Scott of Jacobs, the JV’s 
technical manager, roads:  “With 
the completion of the Queensferry 
Crossing, a 22km managed motorway 
corridor is realised, the first of its type in 

Left: The bridge 
structure spans 
2.7km making it 
the longest three 
tower cable stay 
bridge in the 
world
Top: The structure 
incorporates 
sensors which 
will flag up 
maintenance 
issues 
Above: The Jacobs 
Arup team



 Community Engagement Award 
BBMV, BBMV Crossrail Whitechapel and Liverpool 
Street Station Tunnels

Bouygues Travaux Publics, NSRU Alliance - Arncliffe 
Pedestrian Link

MMC Gamuda KVMRT, Klang Valley Mass Rapid 
Transit Sungai Buloh - Kajang Line (KVMRT SBK 
LINE) - Underground Work Package

Tideway, Skilling our Communities for the Future

 Contractor Innovation of the Year 
Bouygues Travaux Publics, Liantang Contract 2 - 
Hong Kong

Dragages-Bouygues JV, Saturation Diving Operation 
of TBM Maintenance

Dragages-Bouygues JV, Pipe-jacking TBM Method 
for Construction of Cross Passage

LKAB Minerals and Partners, Crossrail C610 
Floating Track Slab

M4 East, WestConnex M4 East Walking Scrubber

Mapei UK, The Glasgow Subway Refurbishment

McGee Group, Claridges

Salini Impregilo, Lake Mead Intake N3

REVEALING THE 2017 SHORTLIST 
7 DECEMBER 2017  |  GROSVENOR HOUSE HOTEL, LONDON

 Designer Innovation of the Year 
CH2M, Matanza-Riachuelo Basin Sanitation 
Program: The Design of a Segmentally Lined Tunnel 
for a Large Sewer Outfall

Dragages Hong Kong, MTRC Contract 1128 SOV  
to Admiralty Tunnels

M4 East, Westconnex M4 East

Morgan Sindall, Tideway West (Main Tunnel)

OTB Engineering, Northern Line Extension  
Step Plate Junctions

Skira, Eurasia tunnel

 Geotechnical Specialist  
 Innovation of the Year 
FCC Construcción, Bolaños Tunnel 

Murphy Surveys, Monitoring of Moving Plants  
and Goods

OTB Engineering, Work on the Northern  
Line Extension

 Global Tunnelling Team of the Year  
Bouygues Travaux Publics, Liantang Contract 2

Bouygues Travaux Publics, NSRU Alliance

germanBelt Systems, Comprehensive Conveyor  
Belt Service by germanBelt

 Health, Safety and Wellbeing  
 Initiative of the Year
AECOM, AECOM’s Health and Safety in Design - 
Thames Tideway C410 Central Section

Costain, Vinci, Bachy JV (CVB JV), Mott 
MacDonald, Thames Tideway East

Dr Sauer & Partners, Dragados and London 
Underground, Bank Station Capacity Upgrade

Tideway, Employer Project Induction Centre (EPIC)

 Outstanding Contribution  
 to a Project 
AECOM, Patchway Tunnels

BFK, Crossrail - Farringdon Station

FCC Construcción, Bolaños Tunnel

Morgan Sindall, NWCC Morecambe Bay Tunnel 
Front End Engineering Design (FEED)

Salini Impregilo, Riyadh Metro Project -  
Detailed Design, Construction and Commissioning  
of Package 2

Southland Holdings, Jollyville Transmission  
Main Tunnel

 Specialist Tunnelling Project  
 of the Year 
Barhale, Didcot Foul Water Sewer

BNM Alliance, Elan Valley Aqueduct (EVA), 
Rehabilitation Project

Dragados UK, BSCU Central Line MEP Cable Shaft

LKAB Minerals and Partners, Crossrail C610  
High Density Floating Track Slab (FTS)

STRABAG, Microtunnel Shore Crossing in  
Russian Sector

The Public Works Authority ‘ASHGHAL’ and KBR, 
Dukhan Central Contract – Al Jahhaniya Interchange

 Technology Innovation of the Year 
Bouygues Travaux Publics, THALIA Simulator

Dragages-Bouygues JV, Saturation Diving Operation 
of TBM Maintenance

Dragages-Bouygues JV, Pipe-jacking TBM Method 
for Construction of Cross Passage

FCC Construcción, Bolaños Tunnel

LKAB Minerals and Partners, Crossrail C610 High 
Density Floating Track Slab (FTS)

Mapei UK, The Glasgow Subway Refurbishment

Morgan Sindall, Thames Tideway West

MST Global, Unifying Disparate Communication 
Systems for Efficiencies

Murphy Surveys, Orwell River Crossing
George Thornton, george.thornton@emap.com | 020 7391 4530
 TABLE ENQUIRIES

 Tunnelling Project of the Year  
 (up to $150m) 
Bouygues Travaux Publics, Arncliffe Pedestrian Link

Golder Associates, The Upper Lillooet River 
Hydroelectric Project

J. Murphy & Sons, Southwark to City of London 
Deep Cable Tunnel

Mapei UK, The Glasgow Subway refurbishment

STRABAG, Microtunnel Shore Crossing in  
Russian Sector

TERNA SA, iC Consulenten and Geosysta,  
Klokova Tunnel - Ionia Odos

 Tunnelling Project of the Year  
 (over $150m) 
AECOM - ARUP, Second Avenue  
Subway, Phase 1

Morgan Sindall, Crossrail C510 Whitechapel  
Station Platform Tunnels

Salini Impregilo, Abu Hamour (Musaimeer)  
Surface & Ground Water Drainage Tunnel – Phase 1

Southland Holdings, New Irvington Tunnel, Sunol, 
California, USA

Southland Holdings, Kaneohe/Kailua Sewer  
Tunnel Project

 UK Tunnelling Team of the Year 
AECOM, AECOM’s UK Tunnelling team Diverse 
Multidisciplinary and Collaborative

Dr Sauer & Partners, Dragados and London 
Underground, Bank Station Capacity Upgrade

Ferrovial Agroman Laing O’Rourke JV, Northern 
Line Extension

LKAB Minerals and Partners, Crossrail C610 High 
Density Floating Track Slab (FTS)

Morgan Sindall

Mott MacDonald, Crossrail C121 Team
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 Community Engagement Award 
BBMV, BBMV Crossrail Whitechapel and Liverpool 
Street Station Tunnels

Bouygues Travaux Publics, NSRU Alliance - Arncliffe 
Pedestrian Link

MMC Gamuda KVMRT, Klang Valley Mass Rapid 
Transit Sungai Buloh - Kajang Line (KVMRT SBK 
LINE) - Underground Work Package

Tideway, Skilling our Communities for the Future

 Contractor Innovation of the Year 
Bouygues Travaux Publics, Liantang Contract 2 - 
Hong Kong

Dragages-Bouygues JV, Saturation Diving Operation 
of TBM Maintenance

Dragages-Bouygues JV, Pipe-jacking TBM Method 
for Construction of Cross Passage

LKAB Minerals and Partners, Crossrail C610 
Floating Track Slab

M4 East, WestConnex M4 East Walking Scrubber

Mapei UK, The Glasgow Subway Refurbishment

McGee Group, Claridges

Salini Impregilo, Lake Mead Intake N3

REVEALING THE 2017 SHORTLIST 
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 Designer Innovation of the Year 
CH2M, Matanza-Riachuelo Basin Sanitation 
Program: The Design of a Segmentally Lined Tunnel 
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Morgan Sindall, NWCC Morecambe Bay Tunnel 
Front End Engineering Design (FEED)

Salini Impregilo, Riyadh Metro Project -  
Detailed Design, Construction and Commissioning  
of Package 2

Southland Holdings, Jollyville Transmission  
Main Tunnel

 Specialist Tunnelling Project  
 of the Year 
Barhale, Didcot Foul Water Sewer

BNM Alliance, Elan Valley Aqueduct (EVA), 
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STRABAG, Microtunnel Shore Crossing in  
Russian Sector
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Dukhan Central Contract – Al Jahhaniya Interchange
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Tech Excellence

Humans have always 
demanded to move 
faster: horse, car, train, 
aeroplane, and now the 
Hyperloop.

“Hyperloop has 
never been done before, so you 
start with an extremely blank piece 
of white paper, with millions of 
options to do,” says Tim Houter, chief 
executive of Hardt Global Mobility, 
Europe’s leading Hyperloop company. 
“It’s not like designing a new car, 
where you look at existing ones and 
how to make it slightly better.”

Houter was studying at Delft 
University, the Netherlands, when 
Elon Musk, billionaire magnate of 
Paypal and SpaceX, released his 
57-page white paper setting out his 
“Hyperloop Alpha” vision in 2013. 
Pods would travel just below the 
sound barrier, at up to 1,200km/h, in 
near-total vacuum tubes. They would 
be propelled by linear propulsion 
motors and run on a magnetic 
levitation track.

Two years later, Houter and his 
cohort won the first international 
competition to design the best 
Hyperloop pod. Hardt Global, 

B Y  R O B E R T  H E N S O N 

SIMPLE PIPELINE TECHNOLOGY COULD MAKE 
HYPERLOOP TRANSPORT NETWORK VIABLE  
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boasting 11 employees, soon after 
received a €600,000 (£600,000) 
investment from proof-of-concept fund 
Uniq and the Dutch railway company 
NS. Now, through a partnership with 
construction company Bam it owns 
Europe’s first test facility, a 30m long 
test track.

Hardt Global is aiming for technical 
readiness in four years, with a full 
commercial/passenger service in 
less than eight. But there is fierce 
international competition to get 
there, the latest of which being a 
German student team’s model, which 
reached a top speed of 321.6km/h in 
late August at the Hyperloop One test 
track in Nevada.

Hyperloop is at prototype stage, but 
has already attracted some criticism.

One question is how to deal with 
fire and evacuations. Houter is relaxed 
about this, pointing out: “Well, luckily 
in a vacuum it’s kind of hard to make 
fire”. He points out the there is always 
some initial concern about new types 
of transport.

“When people were building the 
first aeroplane, people had the feeling 
it could be unsafe to use. Now it’s 
extreme common sense to fly to 

another continent,” he adds.
Costs are another concern, 

especially when compared to proven 
high speed rail. But Houter argues 
the super lightweight vehicles and 
the use of magnetic levitation make 
the project inherently cost effective: 
“Because they’re lighter, a lot less 
foundation is required,” he says. 
Delft University’s winning pod design 
weighed 149kg, measuring 4.5m 
in length and 1m in height. “You 
can build the pipeline overground, 
underground, along existing 

KEY STATS

321.6km/h
Top speed 

reached by 
German 

hyperloop 
prototype on 
Nevada test 

track

FASTER 
FORWARD

“I’m working  
with colleagues 

who normally work 
with Network Rail,  
on cost consulting, 
smart motorways, 
Crossrail and High 
Speed 2 (HS2)
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“We’ve also 
made sure we’ve 

connected Edinburgh 
and Cambridge it was 
very important the 
two big knowledge 
communities were 
engaged

Countries and consultants are 
competing in this.

Here in the UK, Aecom has entered, 
providing a route from Cardiff to 
London up to Edinburgh. The team 
is currently shortlisted for the 
semi-fi nals along with 13 others. 
“We’re anticipating we’re a very 
strong favourite, but are still waiting 
back to hear,” says Aecom director 
Simon Kaufman who leads the team. 
“I’m working with colleagues who 
normally work with Network Rail, on 
cost consulting, smart motorways, 

Crossrail and High Speed 2 (HS2). So 
a lot of our cost estimating, pricing 
things, has been based on actual 
projects.”

London to Cardiff would be under 
30 minutes, London to Edinburgh less 
than an hour. Kaufman also enthuses 
about the route’s many fl ow-on 
effects, including housing delivery, 
freight, traffi c congestion and airport 
connections to name a few. “Just one 
of the most amazing things is that 
the pipe would also be clad in solar 
panels. We’ve had one of our power 
consultants look at the power it would 
produce – even here in rainy Britain, it 
would create more than enough to run 
Hyperloop and excess would go back 
into the grid,” says Kaufman.

The proposed network unites 
the capitals of England, Scotland 
and Wales, but also stops in areas 
suffering transport neglect. “The route 
to Edinburgh goes along the east 
coast line, so Cambridge, Nottingham, 
Tyneside… we’re collecting the cities 
which are not part of the HS2 build. 
Some of those cities are on the way to 
regeneration, or would benefi t from 
regeneration.

“And then we’ve also made sure 

infrastructure, over water, wherever. 
And because it’s levitating at a couple 
of centimetres’ height, it means that 
the track can fl uctuate a bit more, 
compared to high speed rail, where a 
bump of a single millimetre can affect 
things very badly.”

Unlike aeroplanes, or trains, a 
Hyperloop network could provide 
more fl exibility. “It’s more like an 
extremely fast highway, with pods 
using ‘on’ and ‘off’ ramps, which 
means [travelling] point to point with 
no stops in between,” says Houter. 
“And if another vehicle wants to stop 
at a station halfway, it doesn’t disturb 
the line, creating a much higher 
throughput.

“It’s very important that this all 
integrates well with the current 
infrastructure.”

The fi rst Hyperloop lines will 
likely run in Asia or the Middle East, 
where transport needs are high and 
bureaucracy is low. Dubai has signed 
a deal with the most prominent 
company in the sector, Hyperloop 
One, to evaluate a line to Abu Dhabi.

Hyperloop One is also running a 
“Global Challenge” seeking business 
cases for commercial routes. 

Above: Aecom’s 
UK rendering. 
Above right: 
Proposed UK 
route

HYPERLOOP ROUTE: SCOTLAND-WALES
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we’ve connected Edinburgh and 
Cambridge: it was very important the 
two big knowledge communities were 
engaged.”

And there would be ramifi cations 
for Europe. “The reason Britain’s ports 
have been in decline for so long is that 
we’ve been bypassed as the route into 
Europe; but Glasgow and Bristol are 
still the closest ports to America in 
distance. So if you could bring freight 
into Glasgow, offl oad it, then connect 
into Europe [via Hyperloop], suddenly 
Glasgow becomes the fastest way for 
freight to cross the Atlantic.”

These are bold plans, Kaufman 
concedes, especially with likely 
challenges of getting public support, 
and overcoming planning obstacles 
and environmental impact objections. 
To avoid disruption, the tubes will 
run along the existing motorways 
or railway lines. “You’re talking a 
2.5m diameter pipe at the end of the 
day, so it’s not a huge piece of new 
infrastructure. But that will all be part 
of the consultation process in coming 
years,” says Kaufman.

A Hyperloop track, with lines 
speeds of up to 1,168km/h, requires a 
turning radius of approximately 3km 
– greater than those of motorways or 
railway lines. “The curves on British 
motorways are designed to be as 
little as possible, so would be able 
to accommodate around 960km/h to 
1,120km/h. That’s still signifi cantly 
fast. We’re not worrying about it, 
at this point, let’s just say,” says 
Kaufman.

Expect safety, terrorism, and fi re 
concerns, says Kaufman, but they 
can be solved. “We do already have 
trains that run through tubes; fi re 
escapes can be built in; and terrorism 
concerns are no different to those on 
a train or aeroplane.

“At the end of the day this is really 

pipeline technology, so it’s not a lot 
more sophisticated than a pipe.

“It’s got a few extra pieces of 
kit: maglev line, vacuum. But it’s a 
self-replicating thing. Once you’ve 
developed the few odd metres of 
pipe, that’s just repeated a hundred 
or thousand times to create the entire 
line, so there’s an economy of scale.”

Criticisms are healthy, adds 
Kaufman. “I’m sure before the Wright 
brothers built their fi rst aeroplane, 
people were saying ‘don’t be daft that 
will never fl y’.”

Next on the international agenda 
will be a the construction of a longer 
test track,1.6km or longer, to build 
confi dence in the market. Hyperloop 
One has built the longest so far – a 
500m test track in the Nevada desert.

Aecom for its part has teams 
involved in the competitions 
from United States, Germany and 
Australia – up to 50 staff. “And as we 
go forward, I defi nitely think we will 
commit more,” says Kaufman.

The open-source release of 
Hyperloop plans by Musk has inspired 

“At the end of 
the day this 

is really pipeline 
technology, so it’s not a 
lot more sophisticated 
than a pipe

competition, but Kaufman says it also 
inspires future engineers.

“He’s used his position to put 
forward game changing ideas… in 
an inspirational way, which is to be 
commended.

“I’ve had several requests from 
schools and universities for visits 
because they’re fascinated by 
Hyperloop. As a subject to inspire the 
next generation, I think it’s fabulous 
and really engaging.”

As the many start-ups around the 
world clamour for funding and prizes, 
Houter says that when it comes 
down to a full scale commercial or 
passenger route, there are factors 
beyond any engineer’s control that 
will ultimately determine how quickly 
the ideas will become reality. “For 
example, political aspects, socio-
economic aspects, and those are a 
lot harder to estimate. But I believe if 
you have the right people in the right 
place things can go extremely fast.

“A lot of civil infrastructure will be 
needed – I imagine all the civil engineers 
will love it,” Houter laughs. N
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KEY STATS

149kg
Weight of 

Hyperloop pod

4.5m
Length of a 

Hyperloop pod

HYPERLOOP STATION CONFIGURATION

1 2
3

Hyperloop tube, 
bypassing station

Hyperloop tube enters 
tube and airlock

Departure and 
arrival platforms

1

2

3



TRADITIONAL
ENGINEERING 
IN A DIGITAL
ENVIRONMENT
Groundforce Shorco (Major Projects) has a large fleet
of equipment combined with a dedicated technical
team to support both designers and site personnel. 
All solutions are EC3 and BIM Level 2 compliant.

LEVEL 2 BIM COMPLIANCE
EC3 EUROCODE COMPLIANT DESIGN
WIRELESS LOAD MONITORING
UP TO 50M CLEAR SPAN AVAILABLE
500T CAPACITY STRUT
SITE CO-ORDINATION TEAM

Major Projects

Groundforce Shorco
T:  0870 850 3358   
E:  majorprojects@vpplc.com
W: www.vpgroundforce.com/shoring

Technical Files Available Now: Headline Sponsor:H
BASEMENTS AND
UNDERGROUND
STRUCTURES
4 - 5 OCT 2017The latest version V3.1 of the Technical File is available to view 

and download on the Groundforce website.

35084-GF MP Ads V4 265x210.qxp_Layout 1  13/06/2017  11:21  Page 1



56 N E W  C I V I L  E N G I N E E R    |    O C TO B E R  2017

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

VOTE FOR 
THE BEST
CHOOSE THE BEST OF THE LAST 30 YEARS  
OF BCIA AWARD WINNING PROJECTS

T his year the British 
Construction Industry 
Awards (BCIA) is 30 years 
old, and to celebrate, New 
Civil Engineer is to present 
an award for the best of 

the winning projects of the last 30 
years. To help you decide, awards 
creator, BCIA judge and former New 
Civil Engineer editor Hugh Ferguson 
has drawn up the following long list.

1 | BROADGATE
In 1988, the first-ever BCIA “Supreme 
Award” went to phase 1-4 of the 
Broadgate Development at Liverpool 
Street station. This “changed the 
face of property development”, says 
Ferguson. The project was led by 
the Stanhope team of Stuart Lipton 
and Peter Rogers. At the time it was 
a triumph for Arup/Arup Associates 
and for Bovis, whose Broadgate team 
went on to form Mace. 

2 | CHANNEL TUNNEL
The Civil Engineering Project of the 
Year award for 1991 went to the 
Channel Tunnel’s British cross-over 
cavern. Described as a “stupendous 

engineering feat” the gigantic cavern 
earned its place on the wall of fame. 

3 | SIZEWELL B 
The 1994 Supreme Award went to 
Sizewell B nuclear power station on 
the Suffolk coast. This project was 
the last nuclear power station to be 
built in Britain and the country’s 
only pressurised water reactor. 
Construction started in 1988 and it 
started generating electricity in 1995. 

4 | SECOND SEVERN CROSSING 
The Second Severn Crossing won 
the Supreme Award in 1996. The 5km 
crossing was hailed as a “stunning” 
piece of architecture that gives no 
hint of the major engineering and 
construction challenges that had to 
be overcome to make it happen. The 
£300M privately financed structure, 
completed on time and to budget, is 
a central cable stayed bridge across 
the navigation channel linked to each 
shore by two approach viaducts. 
The project was designed, built 
and operated by the John Laing-led 
consortium Severn River Crossing Plc 
as a ‘flagship’ PFI project. 

Choose now
Vote for your 

favourite winners 
at tinyurl.com/

bcia30

British Construction Industry Awards    30th Anniversary

1

6

10
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5 | TSING MA BRIDGE, HONG KONG
1997 award winner the Tsing Ma 
bridge in Hong Kong is one of 
Ferguson’s personal favourites. The 
structure was designed by Mott 
MacDonald and built by Trafalgar 
House and Costain. It will also go 
down in legend as being one of the 
best-ever BCIA entry submissions and 
presentations, he says. 

6 | HONG KONG  
INTERNATIONAL AIRPORT
Hong Kong International Airport’s 
passenger terminal won the 
international award in 1998, and  
was described as “stupendous”.  
The railway to the airport was 
also highly commended. It was all 
done amongst all the uncertainty of 
handover to China. 

7 | MILLENNIUM DOME 
The Millennium Dome. Amid all the 
criticism of the activities within 
the dome, the structure has been 
reborn and now stands as a feat of 
engineering in east London. 
     
8 | TATE MODERN 
There were two stand out projects 
in 2001. The conversion of the Sir 
Giles Gilbert Scott’s Bankside Power 
Station into the Tate Modern art 
museum, was truly inspirational and 
won the inaugural Prime Minister’s 
Award. 

9 | EDEN PROJECT 
The second project to come out of 
the 2001 awards was the stunning 
Eden Project in Cornwall. The BCIA 
judges praised the project team 
including architect Grimshaw, 
structural engineer Anthony Hunt 
Associates and contractors  
Sir Robert McAlpine and Alfred 
McAlpine for overcoming a 
considerable cut in the original 
budget. The £57M project is instantly 
recognisable by its distinctive 
biome structures, the tallest of 
which is 55m high. These comprise 
steel space frames supporting 
ethyltetrafluoroethylene  foil glazing. 
 
10 | CHANNEL TUNNEL RAIL LINK 
The judges for the 2002 awards 
described the Channel Tunnel Rail 
Link, now known as High Speed 1,  
as  a “very well managed project,  

13

16 17
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on time and on budget, and still 
perhaps the finest exemple  
of how to do big projects at a time 
when this sort of quality of delivery 
was not usual and not expected”.  
The project ended up winning four 
BCIA awards, at least two more  
than any other (for the whole  
project in 2004, for another contract 
in 2006, and for St Pancras station  
in 2008). 

11 | DOWNLAND GRIDSHELL 
BUILDING
Winning hearts and minds, 
small projects winners often get 
overlooked, but there could not 
be a better example than the 2002 
winner, Buro Happold’s innovative 
timber Downland Gridshell building 
in Singleton, West Sussex. This was 
the first timber gridshell building 
to be constructed in the UK and its 
lightweight timber structure is made 
of oak laths. 

12 | TINSLEY VIADUCT 
The 2005 Major Project award went to 
Tinsley viaduct strengthening project. 
This project is worth mentioning not 
just because of its clever engineering, 
but because it marked a shift from 
new construction to repairing and 
restoring existing infrastructure.
       
13 | EMIRATES STADIUM
At the 2007 awards, Arsenal FC’s 
Emirates Stadium was praised as an 
“outstanding project”, not just as a 
stadium but as an exemplar of good 
procurement practice – particularly 
with an excellent client who knew 
what he wanted and made quick 
decisions, says Ferguson. 

14 | CAMP BASTION 
Another winner in 2007, but this 
time for the International Award, was 
Camp Bastion in Afghanistan.  
This was the only winner the judges  
had not visited due to security 
restrictions but it nevertheless won  
to rapturous applause. This was 
probably the most rousing, emotional 
response to the announcement of a 
winner that we at New Civil Engineer 
have witnessed at an Awards dinner. 
   
15 | SMART PROJECT
One of the 2008 winners was the 
11.5km, 13.2m diameter SMART 

project in Kuala Lumpur, a really 
clever way of financing an essential 
flood-relief tunnel by designing it to 
act as a tolled road tunnel at other 
times. It was the world’s first dual-
purpose tunnel, used to divert flood 
waters while its middle 3km section 
doubles up as a two-deck motorway. 

16 | OLYMPIC VELODROME 
The spectacularly successful 
construction work for the London 
2012 Olympics was recognised by 
two Awards in 2011. The Olympic 
Velodrome  was widely regarded  
as the finest as well as the most 
sustainable of all the Olympic 
structures. It won the Major  
Project Award in 2011, while the  
whole Olympic Park was given  
the Judges’ Special Award in 2013.

17 | THE SHARD 
The Shard next to London  
Bridge railway station in the capital  
is the UK’s tallest skyscraper. At  
310m high, the WSP designed and 
Mace built structure re-wrote the  
rule book on designing tall structures 
in the UK. 

18 | HALLEY VI
The ultimate in structures having to 
withstand the extremes of nature, 
the Halley VI project deservingly won 
the International award in 2013. The 
£26M project sited in the Antarctic 
was designed by Aecom and was 
all prefabricated and designed for 
extreme conditions and to be self-
sustaining over long periods. It is 
a modular structure jacked up on 
hydraulic legs, which keep it above 
accumulated snow. Giant retractable 
skis on the bottom of the legs allow 
the building to be relocated. 

19 | LEE TUNNEL
A favourite from the 2016 awards 
was Thames Water’s Lee Tunnel. 
This is London’s deepest ever tunnel 
and includes lots of innovative 
engineering. It is the precursor for 
the next phase – the Thames Tideway 
Tunnel. 

l Place your vote for the best project 
of the last 30 years at tinyurl.com/
bcia30. The winner will be announced 
at the BCI Awards dinner which takes 
place in London on 11 October.

14

15

18

19
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Balfour Beatty is to electrify 
64km of railway between 
Cardiff and Bristol Parkway on 
the Great Western Railway. The 
contract was awarded after a 
four month early contractor 
involvement (ECI) phase with 
Network Rail, during which the 
scope, programme and cost 
were agreed. The contractor 
said it would use the latest 
technology and innovations in 
design, construction and rail 
plant to improve safety and 
efficiency. Work has started 
and is due to be completed by 
December 2018.

Network Rail has completed an 
intensive three-week stretch of 
the £800M upgrade at London 
Waterloo. Around 1,000 
workers extended platforms 
one to four and modified 
platforms five to eight so that 
longer modern trains can run, 
boosting capacity by a third. A 
Rail Accident Investigation 
Branch investigation has been 
launched after a passenger 
train collided with a “barrier” 
train on 15 August. Investiga- 
tions are focusing on a 
temporary modification to the 
points control system. 

The final bridge beam lifts on 
the Norwich Northern 
Distributor Road project have 
been completed by Norfolk 
County Council and Balfour 
Beatty. The 32 beams were 
lifted into place at Middle Road, 
Great Plumstead, with a 500t 
crane in less than two days. It 
is the second “green bridge” on 
the 20km route with hedgerow 
and panelling designed to 
create a safe crossing for bats 
on a known flight path. Norfolk 
County Council project 
manager Ian Taylor said: “Since 
the beginning of the year we’ve 
seen main beam lifts completed 
on all eight bridges – including 
the sizable steel beams over 
the Norwich to Sheringham 
railway.

T R A N S P O R T
B A L F O U R  B E AT T Y 
T O  E L E C T R I F Y 
64K M  O F  G R E AT 
W E S T E R N  L I N E

T R A N S P O R T
WAT E R L O O 
S TAT I O N  T R A C K 
R E M O D E L L I N G 
C O M P L E T E 

S T R U C T U R E S
I N V E S T I G AT I O N S  F O L L O W  N O T T I N G H A M 
M U LT I-S T O R E Y  C A R  PA R K  C O L L A P S E

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

Structural investigations are 
underway after part of an NCP 
multi-storey reinforced concrete 
car park in Nottingham. 
collapsed A 20m long section of 
cantilevering slab along with 
the attached parapet, fell onto 
the pavement at around 4am on 

August 19. No-one was injured, 
but cars were left hanging over 
the edge of the deck and the car 
park has been closed by  
owners NCP pending structural 
investigations. The Health  
& Safety Executive is also 
investigating.



THE TALLEST BRIDGE IN THE UK  
BEGINS WITH A SOLID FOUNDATION

Before the Queensferry crossing could rise 200 meters above the Firth  
of Forth and break the record as the UK’s tallest bridge the foundations  
team were already breaking world records of their own. 

The south tower foundations involved a world record for the largest 
continuous underwater concrete pour. Delivered by barges from the batching 
plant at Rosyth dockyards into position at a rate of 47 cubic metres an hour.

Holding each barge in position required a four point mooring system with 
35tonne line pull, 90tonne brake hold complete with anchor fairleads and 
5tonne high holding power seabed anchors. The Atlas team had to withstand 
the ravages of the Firth of Forth with tidal currents of up to four knots and 
wind gusts of up to 100kph. It is a testament to their world-class skills that 
each tower foundation remained on schedule.

If you need a winch, talk to the experts. Talk to Atlas.

T: +44 (0)1899 221 577 (Scotland)  

T: +44 (0)1371 859 555 (Essex) 

E: info@winchhire.com W: winchhire.co.uk

Head Office: Atlas Winch & Hoist Services Ltd, Old Station Yard, Station Road, Biggar, Scotland ML12 6DQ.  
Southern Office: Atlas Winch & Hoist Services (Southern) Ltd, Drakeswell Yard, Duck End, Great Dunmow, Essex CM6 3RY. 

UTILITIES • CONSTRUCTION • MARINE • ENGINEERING • OIL & GAS
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World View

G ermany has ambitious 
carbon reduction 
targets. Under its 
Energiewende green 
energy programme, 
it is aiming to slash 

greenhouse gas emissions by 95% on 
1990 levels by 2050.

To do this, Germany is staging 
an overhaul of its energy sources: 
nuclear and coal plants are being 
taken offline while clean, renewable 
sources like wind and solar farms 
are to make up 80% of the country’s 
electricity generating capacity by the 
middle of the century.

But emissions from the transport 
sector are rising. While Germany’s 
energy sector reduced greenhouse 
gas emissions by 21% between 
1990 and 2015, the reduction in the 
transport sector was just 2%. It is 
considered virtually impossible that 
Germany’s transport sector will 
meet its target of a 10% reduction in 
emissions by 2020.

Passenger cars emit more than half 
of the sector’s 164M.t annual carbon 
dioxide (CO2) emissions, but this will 
decrease as more electric and hybrid 
vehicles trickle into the country’s 
fleet.

Freight traffic is more problematic. 
Around a quarter of the sector’s CO2 

emissions comes from road freight; 
and with the ever-increasing boom in 
online shopping, we can expect this 
figure to rise.

So what to do? Battery technology 
is not nearly advanced enough to 
power heavy goods vehicles (HGVs) 
for the distances necessary. An 
innovative scheme operating in 
Germany called eHighways, which 
recreates rail electrification by using 
overhead cables to power hybrid 
trucks, seems promising but is still at 
an early stage.

In the short term, a fossil fuel may 
hold the answer: liquefied natural 
gas (LNG) is considered to be a 

lower emission fuel than diesel and 
is an easily available, low emission 
alternative.

“Liquefied natural gas: it’s the 
cleanest fossil fuel available…
certainly when compared to your 
petrol, gasoline, diesel, heavy fuel 
oils which are used in vehicles,” 
explains WSP business development 
and project manager for energy Glenn 
Halton.

Of course, any reduction in 
greenhouse gas emissions depends 
on the efficiency of LNG vehicles 
and emissions produced during the 

“Liquefied 
natural gas: it’s 

the cleanest fossil fuel 
available…certainly 
when compared to your 
petrol, gasoline, diesel 
and heavy fuel oils

B Y  F I O N A  M C I N T Y R E

FUELLED  
BY COOL
GERMANY HOPES LIQUIFIED NATURAL GAS  
WILL HELP IT CUT CARBON EMISSIONS BY 95%

KEY FACTS

95%
Germany’s 
greenhouse 

gas reduction 
target

25%
Percentage 
of German 
transport 

sector 
emissions 

attributed to 
road freight

LNG: Germany wants to 
use it to cut emissions
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cooling process. To turn natural gas 
to LNG, it is cooled to -162°C using 
industrial refrigerators which strip 
out the heat and reduce the gas down 
to 1/600 of its gaseous volume..

LNG-powered trucks can run for 
around 1,500km before needing to 
refuel, much like a diesel-powered 
truck. But they have a raft of 
advantages over diesel-powered 
trucks, according to Liqvis. A 10% 
reduction in CO2 emissions; a 65% 
reduction in nitrous oxide (N2O) 
emissions and a 95% reduction in 
particulate pollution. LNG also costs 

far less than diesel, saving freight 
operators thousands of euros per 
year.

In April this year the small town of 
Grünheide, just east of Berlin, became 
home to Germany’s first publicly 
accessible LNG fuelling station. New 
Civil Engineer visited the new facility 
in June as part of a combined private 
and public sector push to spread the 
word about Energiewende.

Run by Liqvis, a subsidiary of 
energy firm Uniper, and food industry 
service provider Meyer Logistik, the 
small facility has a container tank 

which holds natural gas at -162°C to 
keep it in its liquid state. New LNG 
is added each week and so if the 
temperature rises, the additional LNG 
cools it back down. Several tanks can 
be refuelled at once, making it like a 
conventional petrol station.

Liqvis will supply the facility with 
around 600,000kg of LNG each year, 
while Meyer Logistik will operate 20 
LNG-powered trucks to transport 
food around the greater Berlin area.

“LNG is a fuel you can use 
directly and is proven, secure and 
economically sound,” says Liqvis 
GmbH senior project manager 
Karl-Josef Grobbel. “If you have to 
transport huge amounts of fuel, then 
LNG trucks have big advantages.”

Uniper has said that by 2020 it 
would like to build 20 LNG fuelling 
stations across a corridor starting 
in Poland and travelling through 
Germany, Belgium and into France: 
this is despite each fuelling station 
costing around €1M (£1M).

Until now there has been little 
financial incentive in Germany to 
build new LNG fuelling infrastructure. 
However, in June an amendment 
to the Power & Electricity Taxation 
Act passed through the Bundestag 
extended a period of lower taxes for 
LNG-powered transport until 2024, 
helping to create more favourable 
conditions.

Grünheide’s fuelling station is 
part of the European Blue Corridors 
project, which began in May 2013. 
It is a £14M Europe-wide project to 
increase the uptake of LNG, creating 
four routes or “blue corridors” on 
which LNG trucks could run.

Corridors run from Spain across 
the north of Italy and up to Sweden; 
from Portugal to Sweden; and from 
Scotland down into Italy.

Under the scheme, which involves 
61 companies – including transport, 
fuel and engineering firms – there is 
to be a fuelling station positioned 
every 400km along Europe’s main 
roads by 2025. Thirteen new fuelling 
stations are being built, one of which 
is the Grünheide station.

Although one of the routes runs 
through the UK, no new stations 

“ If you have to 
transport huge 

amounts of fuel, then 
LNG trucks have big 
advantages
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World View    Germany

“A challenge 
for LNG has 

been to develop LNG 
engines that have got 
sufficient power

are being built here under the Blue 
Corridors scheme. Why not?

On the Isle of Grain in Kent sits 
National Grid’s Grain LNG terminal, 
the UK’s largest LNG station. Here, 
LNG is used as a fuel to power homes 
and is taken by trucks to LNG fuelling 
stations across Europe. The facility’s 
business development manager, Nick 
Morris, explains that the UK is not 
quite on a par with Europe when it 
comes to LNG take-up. “From what 
we’ve seen I guess it’s fair to say 
there’s not much in it in terms of 
where we are. I guess there are some 
countries in Europe that are ahead 
of others in terms of provision of 
infrastructure for example,” he says.

While Germany has just opened its 
first station, the Netherlands already 
has a sprawling network of LNG.

“I don’t think we as the UK are that 
far behind them [the Netherlands] to 
be honest,” says Morris.

But the UK’s terrain puts it 
at a disadvantage compared to 
Netherlands. “As a county, in the UK 
we’re quite hilly. Across some of our 
motorway networks we’ve got some 
quite steep gradients, inclines, and a 
challenge that’s been faced by some 
of the trucking manufacturers for LNG 
has been to develop LNG engines that 
have got sufficient power.”

The Netherlands is famously 
flat, meaning trucks require less 
engine power to get around the 
country. Around five years ago 
LNG technology for HGVs was less 
advanced, but now more powerful 
engines have arrived.

But there is still some way to go 
before LNG trucks proliferate on the 
UK’s roads, and it is largely down to 
manufacturers.

“The trucking industry is quite 
reliant on the manufacturers making 
those changes in terms of engine 
performance to unlock the UK 
market,” says Morris. N

The unpredictable 
nature of natural 
disasters requires 
the engineering 
community to be 
immediately thrown 
into shaping the 
future of the built 
environment, and the 
community which 
inhabits it. Since 

September 2010, the South Island of New Zealand 
has been impacted by a series of significant 
earthquakes and aftershocks. The most notable 
of these were the February 2011 and November 
2016 events.  In general, key learnings from the 
2011 event have been applied to the 2016 event. 
This resulted in significantly improved engineering 
response, at organisational, technical and 
operational levels.

The 2011 Christchurch earthquake caused 
significant issues with structural performance, 
ground liquefaction and landsliding. In response to 
these issues, the engineering community worked 
in a collaborative manner to collect, interpret and 
apply the learnings to engineer solutions that are 
pragmatic, proportional to the risk profile, offer an 
appropriate level of resilience and are sustainable.

This collaborative approach has bred a tight-knit 
engineering community, predominately through 
specific working groups.  As a result, a number of 
key engineering techniques and learnings relevant 
to the way in which engineers can better react to a 
natural disaster were developed.

The 2016 Kaikoura earthquake provided an 
opportunity for the previous five years of learnings 
to be effectively applied. While the specific nature 
of the Kaikoura earthquake and its consequences 
were quite different from those of the Christchurch 

earthquake, the engineering process was similarly 
aligned and similar working arrangements were 
established more rapidly.

Over the Kaikoura coast, scores of significant 
landslides inundated road and rail infrastructure, 
with fault ruptures and ground displacements 
adding to the damage. Road and rail term 
consultants worked in alliance, recruiting 
additional engineering resource to meet the high 
workload demands.

By the start of 2017, a design and build 
consortium, known as the North Canterbury 
Transport Infrastructure Recovery (NCTIR) had 
been formed enabling the Kaikoura recovery to 
proceed at an accelerated pace. The critical 25km 
of coastal transportation corridor remains on track 
for reopening. A key factor of this recent success 
is the serendipitous occurrence of two significant 
natural disasters in a very short period of time and 
within a relatively localised geographic area.

Natural disasters, by their very nature, tend to 
be low frequency but have high consequences. It 
is the low frequency element and the passing of 
time that can develop an element of complacency 
in those tasked with reacting when disaster strikes. 
Developing appropriate engineering response 
and recovery processes in peace time to enable 
logical and collective working at points of stress 
were critical. Controlling authorities should be 
encouraged to interface early with the engineering 
community to develop effective responses to the 
inevitable impact of natural hazards and improve 
the community’s resilience.
● Mark Easton is principal geotechnical engineer  
at Opus

D I S A S T E R S  V I E W

LEARNING AIDS  
DISASTER RESPONSE

Mark 
Easton



Contracts for concrete prototypes to build a wall along 
the United States-Mexico border have been awarded by 
the US department of Customs & Border Protection. The 
four contracts have gone to Caddell Construction 
Company in Montgomery, Alabama, Fisher Sand & Gravel 
Company in Temoe, Arizona, Texas Sterling Construction 
Company in Houston, Texas and WG Yates & Sons 
Construction Company in Philadelphia, Mississippi. 

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

Rail technology firm Systra has 
bought bridge design firm 
International Bridge Technologies 
(IBT). It is the first specific 
engineering firm Systra has bought, 
and the firm says the deal marks a 
“significant strategic move”, 
enabling it to offer a new depth of 
technical expertise in bridge design. 
Systra says the acquisition is a good 
fit as more than 60% of bridges 
worldwide are used for rail projects. 
IBT has expertise in segmental and 
cable-stayed bridges, and Systra 
hopes to create a one-stop-shop 
service for design and build 
projects, which currently comprises 
around 80% of IBT’s projects. IBT 
will rebrand as Systra IBT. The move 
takes Systra into Canada and Dubai. 

I R A Q
M O S U L  D A M 
S P I L LWAY 
R E O P E N S

The spillway on the Mosul 
Dam in Iraq has reopened 
for the first time in 12 
years. The milestone 
comes as Italian 
engineering giant Trevi 
marks one year working 
on the project, which 
needed such urgent 
repairs that the US 
Embassy in Iraq said that 
it faces a “serious and 
unprecedented risk of 
catastrophic failure”. 
Maintenance operations 
on the dam had stopped 
following an attack by 
insurgents in August 2014. 
An automatic grout 
injection system specially 
designed for Trevi has 
been used for some of the 
repairs.

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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U N I T E D  S T A T E S
U S  AWA R D S  D E A L S  F O R  M E X I C O 
B O R D E R  WA L L  P R O T O T Y P E S  T O 
F O U R  C O N S T R U C T I O N  F I R M S

U N I T E D  S T A T E S
WAT E R  R E L E A S E D 
F R O M  H O U S T O N  D A M 
T O  S T O P  F L O O D I N G 

The US Army Corps of Engineers 
(USACE) has been releasing water 
from the Addicks and Barker dams 
in Houston, Texas after heavy rain 
dumped on the city by Hurricane 
Harvey caused serious flooding. 
Water levels in the reservoirs rose 
dramatically at a rate of more than 
150mm/h over the space of a few 
hours during the storm, triggering 
the emergency measure. Releasing 
the water was intended to reduce 
the effects of flooding on upstream 
communities. USACE said that it 
would scale down the water releases 
until mid- September. As water is 
drawn down from the reservoirs, the 
Corps expects water levels in 
flooded upstream areas of Houston 
to recede. 
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A s Arup project director 
on Beijing’s National 
Stadium, Darren Paine 
oversaw a large team 
working on a highly 
complex building that 

hosted 91,000 spectators. Now he, his 
wife and business partner Deborah 
and eight staff are working from loft 
conversion offices in Hebden Bridge, 
West Yorkshire.

Their firm DP Squared is a world 
away from today’s big engineering 
consultancies which employ tens of 
thousands of staff.

But despite its size, it is working 
in a pretty impressive major project. 
DP Squared’s current project is the 
UK’s fifth largest skyscraper. It is 
on the Owen Street development in 
Manchester which comprises four 
skyscrapers, the tallest of which will 
soon feature the tallest structure in 
the city at 201m. Construction began 
in July 2016. “For a company like 
ours it’s a big thing to take on,” says 
Darren. “You have to say to your staff: 
‘this is going to be the next three 
years, are you sure we can do it?’” 

Civils-trained Deborah and 
structures-trained Darren both 
worked for Arup for more than 15 
years.  Some career highlights during 
this time include working on Allianz 
Arena for Bayern Munich and the 
aforementioned Beijing National 
Stadium. But by around 2003 the 
couple started to feel like a change. 
“Once it got to the detailed design 
[for Beijing] I felt at that point that 
I could see Arup was starting to 
change, due to the influence of other 
larger practices. It was the start of 
the global, multidisciplinary model,” 
he says. 

Part of why they walked away 
was a change in working culture, he 
explains. At meetings it was the name 
of companies, rather than those of 
individuals, that were being bandied 
about. “The bigger they get, the more 
layers are created, and the more 
remote the decision makers become 
from the end client,” says Deborah. 

“When I was doing the Beijing 
stadium, I’d get rung up by the vice 
chairman asking: ‘have you consulted 
Hong Kong, or Australia?’” says 
Darren providing an example. “And I’d 
think, ‘I do know what I’m doing here’. 
But it’s not your thing, it’s Arup’s thing.B Y  R O B E R T  H E N S O N

SQUARE 
ROOT
WHAT IS IT LIKE TO LEAVE A MAJOR FIRM TO 
SET UP YOUR OWN START UP CONSULTANCY?

Business Culture    Starting a Business

The Owen Street 
skyscraper development 
in Manchester
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Business Culture    Starting a Business

“I suppose as those practices 
get bigger and bigger… you’ll have 
more than 50,000 staff… I liked the 
model of six people sat in a room just 
designing things, it’s what I enjoy, it’s 
what I’m good at.”

So, 15 years ago they moved to the 
North for quieter pastures and set up 
DP Squared with no plan, no clients 
and an office run out of a bedroom.

“Now when we talk to a client 
about what we’ve done, we’ve 
actually done it, not some guy a 
million miles away in a San Francisco 
office,” says Darren.

The projects started small, 
including public art sculptures, but 
soon grew to multi-storey residential 
developments.

In 2006, Darren says the business 
“came to a crossroads” as projects 
grew but the firm was still run from 
home. “We thought, either we’ll need 
to really grow this business, or go 
back into mainstream engineering.” 
At the same time, consultant 
WhitbyBird was setting up a Leeds 
office and Darren took an offer to join. 
Then in 2008 came the recession, and 
Darren took voluntary redundancy. It 
was motivation to redouble efforts on 
DP Squared.

“At that point the industry was 
quite up and down. You didn’t know 
which way it was going to go. And 
then we managed to grow off this 
one particular client… they’ve grown 
massively. And they brought us along 
with them,” says Darren. 

While such a personal connection 
to a client like the Owen St 
skyscraper’s Renaker Build is a major 
benefit, building a small firm has had 
other unique challenges. 

Chief among them involves cost 
structures: while office overheads 
are low, big one-off investments, 

“I liked the 
model of six 

people sat in a room 
just designing things, 
it’s what I enjoy, it’s 
what I’m good at

like software licences are tough 
to stomach. “It used to be that PI 
[Professional Indemnity insurance] 
was the biggest chunk [of the 
budget], but it’s smaller than software 
now,” Darren adds. DP Squared’s six 
Revit licences cost around £15,000 
per year. But earlier in the firm’s 
life, when there were fewer staff, 
these software costs were a higher 
proportion of the budget and were 
“hideous” to think about, says 
Deborah. 

“I think the first software we 
bought was something like £9,000,” 
says Darren. “And what do you get 
for it? A lovely little USB stick. I could 
buy a car for that money. We were 
sat looking at our meagre cash flow 
asking: ‘Can we do this? Can we afford 
it?’ But looking back and you see the 
return on investment.”

Another challenge has been finding 
skilled employees. The pair were able 
to draw on their contacts to find a 
handful of engineers and technicians, 
but bringing in a few apprentices was 
more difficult. They have managed 
to find a few by reaching out to 
Calderdale Council’s local business 
assistance arm Business Growth 
Calderdale and Leeds College of 
Building. “While the government is 
very keen on apprenticeships, there’s 
not a huge amount of information on 
where to go, for a small business,” 
says Deborah.

And what about the next recession? 

Would their small enterprise survive 
a slowdown in work better or worse 
than a large one?

Deborah says one bonus of starting 
small and growing has been that the 
firm has never needed to borrow 
money. “I think that is one of the 
things that makes companies come a 
cropper, is that they borrow money, 
set up, the money flow stops, and 
they are left with debt.” 

And there is a buffer built into the 
budget, Darren adds. “We make quite a 
conscious effort: with eight full timers, 
the cost of that felt manageable, and 
if work fell off you could keep that 
maintained, without, for example, 
simply losing 25% of the staff.”

DP Squared has turned down 
projects in the past because it felt 
unready for them.  It also has no 
marketing budget and relies on 
personal connections built up in 
the industry over decades. Fees are 
negotiated rather than bid for. “We 
feel we compete at a very competitive 
fee level,” says Darren. 

Darren says he worries for the big 
consultancies now and is concerned 
about how far margins for engineering 
services are being cut. “We’re at the 
other end, we don’t really have a 
margin because our overheads are 
so low.”

Taking on a project as large as the 
Owen Street skyscrapers, Darren 
admits to “slight nervousness, and 
some bravado I guess. We’re not 
cavalier. If something goes wrong 
[structurally] we’re probably out of 
business.

“But the actual structural design 
of a building like this is relatively 
straightforward: all the columns 
run down to foundation, they’re 
relatively closely spaced, no massive 
cantilevers. Stacked up and up and 
up. The complex bits are in comfort 
and wind analysis. Then comes 
delivery – can you deliver something 
at this scale?” The project has kept 
DP Squared busier than ever, issuing 
thousands of drawings through the 
project’s digital portal.

Things are looking busy in future. 
The consultant’s next big projects 
include a 50 storey tower, a bridge in 
Leeds and some work in the United 
States. But do not expect any major 
new hires. N

Darren Paine left 
Arup to set up a 
small structures 
consultancy with 
his wife Deborah
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DEBATE

BOOSTING 
CAPACITY 
THROUGH 
TECHNOLOGY
DIGITISING THE VICTORIA LINE

Masterclass

W I T H  M I C H A I L A  H A N C O C K
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I f you have travelled on London 
Underground’s Victoria Line over the 
past few months, you may have noticed 
some very impressive differences. 

After a nine year £10bn upgrade 
programme completed earlier this 

year, the line, one of London Underground’s 
busiest, can now operate at 36 trains 
per hour at peak time. To put this into 
perspective, this means it has capacity for 
3,000 more passengers in peak hours, and 
trains are pulling into Victoria Line stations 
every 100 seconds – beaten only globally by 
the Moscow Metro which runs trains every 
95 seconds. No mean feat.

To find out how this was achieved, 
Siemens held a masterclass at New Civil 
Engineer’s UK Transport conference. Its 
team shared its experience and insights 
into improving and sustaining rail capacity 
and working collaboratively with London 
Underground (LU). 

THE NEED FOR AN UPGRADE
Transport for London engineering director 
George Clark spoke of the urgent need to 
address the demand on the line that was 
already carrying around 625,000 passengers 
a day with a peak of 27 trains per hour. 

“When we looked at the growth forecasts 
for the Victoria Line, it was originally 
forecast to be around 200M passenger 
journeys a year by 2025. What we were 
finding is that we were  nearly at the figure in 
2012. It was a pretty difficult scenario and we 
were facing demand far in excess of what we 
expected.” 

USING DATA 
Already producing a lot of data from 
the control systems, the trains and the 
infrastructure, Siemens and LU were able to 
clearly identify margins where performance 
could be improved. 

“We could get some real benefits from 
exploiting the rich data picture, and 
understanding what was possible and deliver 
far in excess what was delivered in the initial 
upgrade programme.”

“It was a pretty 
difficult scenario 

and we were facing 
demand far in excess of 
what we expected

“We could get some 
real benefits from 

exploiting the rich data 
picture, and understanding 
what was possible

The initial upgrade programme was 
essentially the introduction of a new 
automatic Siemens signalling system 
which allows trains to run closer together, 
increasing capacity while still maintaining 
safe operation. 

This included the introduction of 
automatic train protection and automatic 
train operation systems, with radio-based 
signalling. New train controls were used 
in conjunction with the existing signalling 
systems and the first of the new trains were 
running in 2009. 

Following the London Olympic Games, in 
2012, the old signalling system was removed, 
and new signals and platform equipment 
were installed. Within 15 months the Victoria 
Line’s capacity had been increased from 28 
to 33 trains per hour in peak hours. 

COLLABORATIVE WORKING 
Working closely with Siemens, LU was 
able to look at the entire line, identifying 
pinch points including where stations were 
particularly busy, gradients in the track, 
acceleration and braking times, depot access 
and power usage, to meet the ultimate target 
of 36 trains per hour. 

Siemens UK Transport for London 
key account manager Ian Jones put the 
programme’s success down to effective 
collaborative working. 

“It is all very easy to have the best 
modelling systems in the world, the best 
people in the world, but the important 
thing was that we worked together in a 
collaborative way, and by doing that we 
achieved something one team on its own, 
or two teams working individually couldn’t 
have achieved. We pushed the system to the 
absolute edge.”

Jones explained how the desired reliability 
was reached by testing the system to 
breaking point. 

“Once you have broken the system, you 

The Victoria Line now carries more 
than 200M passengers per year
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Tube service starting during the upgrade 
programme.

LEARNING FROM THE VICTORIA LINE 
UPGRADE
Invited delegates split into break out 
discussions and were asked what could be 
learnt from the Victoria Line case study and 
how this success could be repeated across 
the rail industry, and how can the industry 
ensure reliability when trying to get more 
capacity out of railways?

Some at the masterclass asked whether 
human actions could ever be mitigated when 
it came to reliability. Sixty per cent of lost 
customer hours are down to people, and 
are not operations related. Causes of human 
induced delay include: passengers becoming 
ill or  getting stuck in doors. 

“We use a lot of data and simulations, but 
how close can those simulations be brought 
to reality?” they asked. 

Another group agreed, adding that no one 
wants their live railway used a test bed. And 
that recognising the system requirements, 
and functionalities was  a tried and tested 
way to establish confidence in the system.

To be confident in the reliability of the 
product, then the whole lifecycle must be 
considered, added one group. 

“Not just in terms of the product 
delivery, everyone needs to be involved 
in the maintenance to gain confidence in 

Masterclass   Digitising the Victoria Line

can then see if it can occur in real life. If  
it can’t occur in real life, or there is a  
slim chance of it happening, then you  
have to fix it.” 

“That was the whole concept. We were 
testing the system to scenarios where we 
would bust it, and that is how we achieved 
the reliability.”

Much of the testing was completed off 
the line, but when it was a necessity to test 
on the line, the collaborative working really 
came into its own. 

This included sharing access with 
other contractors who were working on 
the line. This enabled more access to be 
made available than the contract originally 
deemed possible, even with the night 

the reliability. It’s not just the embedded 
reliability in the product, but everyone 
suitably engaged in terms of what the 
product has to offer,” said the group.

 
MORE THAN JUST TRAINS
How can lessons from the Victoria Line 
upgrade be applied to future projects 
including those which are not metro 
projects? 

Feedback from the masterclass suggests 
that it was less about trains, and more about 
moving people, and whether people rather 
than train movements should be measured. 
This would then challenge how passengers 
are channelled  onto the platforms and into 
the right places, and thinking more about the 
whole journey, including integrated journey 
planning with other forms of transport. 

“The whole railway system is key to 
moving forward,” said Clark. If we are saying 
that we have reached the absolute capability 
in terms of trains per hour, but those trains 
are half empty because of a flow of people in 
the stations that can’t get on the train, then 
actually it’s not serving the purpose.” 

The rethinking of station layouts had 
to take place without overcrowding and 
clustering.  Walk through trains were a factor 
as was passenger flow analysis. But it was 
recognised that analysing passenger flows 
was much harder in older stations.

Improved reliability also improves 
passenger behaviour. One example is when 
people are confident that another train is 
going to arrive shortly after a previous train 
has left. This is easier to achieve on London 
Underground’s high frequency network 
but could be more of step change on other 
railway systems where services are less 
frequent. 

In association with“Once you have 
broken the system, 

you can then see if it can 
occur in real life. If it 
can occur in real life, or 
there is a slim chance of it 
happening, then you have 
to fix it

“We use a lot of data 
and simulations, 

but how close can those 
simulations be brought to 
reality?

The Victoria Line operates 
at up to 36 trains per hour
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The Northern Powerhouse 
needs a clear strategy for 
planning and delivering high-
performing infrastructure 
alongside regional co-ordination 
and an ambitious investment 
programme, according to a 
report published by the ICE. 

Delivering a Northern 
Infrastructure Strategy outlines 
how well-planned, delivered 
and managed infrastructure can 
unlock the North’s potential 
by addressing the region’s 
housing shortage, increasing 
productivity and improving 
quality of life. 

The report recommends the 

creation of a Council of the 
North with representation from 
Local Enterprise Partnerships, 
city mayors and local authority 
leaders. It will oversee the 
delivery of the Northern 
Powerhouse vision. 

The report has also called 
for a northern infrastructure 
strategy to deliver balanced 
growth and improved 
productivity. It says a 
northern spatial plan to guide 
and co-ordinate integrated 
infrastructure development is 
also needed. 

Central government is also 
urged to boost infrastructure 

New report calls for clearer plans for delivering 
high performance infrastructure and for  
co-ordinating investment across the region

T R A N S P O R T

ICE seeks Northern 
Powerhouse strategy 

investment and give Transport 
for the North more control 
over determining investment 
priorities. The ICE document 
also makes the case for 
devolving revenue raising and 
borrowing powers and for the 
adoption of a more proactive 
and ambitious approach to 

P R O F E S S I O N

GSNet runs annual 
survey of graduates 
and students

ICE graduates and students 
body GSNet is running its 
annual survey to help improve 
its service. GSNet aims to 
support those working towards 
professional qualification. 
GSNet is seeking the views 
of graduates, students, 
apprentices, trainee technicians 
and those on a progressive 
route qualification. Feedback 
from others in the industry is 
also sought. The survey is open 
until 28 September at https://
goo.gl/forms/05NfKJIE70nn4rq93  
Find out more about GSNet at 
www.ice.org.uk/gsnet and follow 
@ICE_GSNet on Twitter.

T E C H N O L O G Y

75% expect positive artificial intelligence impact

More than three-quarters of 
built environment professionals 
believe that artificial intelligence 
(AI) will have a positive impact 
on the sector, according to 
new ICE research. Sixty per 
cent of participants believe AI 
will increase productivity but 
fewer than 25% think it will 

encouraging private investment. 
The report also recommends 

that local authorities in the 
North should apply standard 
approaches to housing need 
assessment and that they 
should have access to flexible 
funding arrangements for new 
developments.

Manchester Victoria: At the heart 
of the Northern Power house

I C E

ICE sells merchandise 
online to promote 
engineering 

The ICE has launched a new 
online store, offering a range 
of exclusively designed items 
to members, their friends 
and family. Items available for 
purchase include bags, clothing, 
mugs, stationery, and ICE 
pin badges for professionally 
qualified members. Products on 
sale on the site are designed to 
promote the civil engineering 
profession and the ICE. Over 
time, new products will 
continue to be added. Delivery 
is available worldwide. The ICE 
shop can be found at www.ice.
org.uk/about-ice/the-ice-shop.

improve dispute management, 
consenting and project 
approval. The study revealed 
mixed views on AI’s impact 
on employment. Half of those 
polled said that AI could pose a 
threat to jobs, but 48% believe 
it will lead to new skills and 
professional opportunities.
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LET’S TAKE THE  
LEAD ON AIR QUALITY

For the past 200 
years, civil engineers 
have been intimately 
involved not only in 
the construction of the 
UK’s towns and cities  
but in finding solutions 
to the many problems 
that come when 
millions of people live 
so closely together.

The work of Sir Joseph Bazalgette in the 19th 
century to build London’s sewer system was a 
solution to a public health crisis. 

As the UK struggles with the challenges posed 
by air pollution, civil engineers again need to 
think how to respond.

In London, it is commonplace for congested 
roads to breach annual pollution limits in the 
first month of the year. While London may lead 
the way in having the poorest air quality, this is 
an issue for most, if not all, of our major urban 
areas.

Figures vary depending on the source but 
the impact is significant, with up to 10,000 
Londoners each year dying prematurely due to 
toxic air.

How our cities are designed has a direct 
impact on the level of pollutants in the air 
and the number of people exposed to those 
pollutants. 

 For example, London’s Oxford Street is  
not only one of Europe’s most polluted roads;  
it is also one of the busiest, with almost  
4M people a week visiting the famous  
shopping street. 

Pedestrianisation is one way of taking the 
pollution away from the people. Any design or 
redesign of a city takes careful planning and 
implementation. 

As our city leaders are tackling air quality, 

we need to play our role and take part in these 
conversations, and come up with innovative 
workable solutions.

There are obvious things we as an industry 
can do in the short term. 

High volumes of construction materials are 
transported along the UK’s roads every day. 
Usually, these are by diesel-fuelled lorries, 
making them some of the most air-polluting 
sources of transport. 

Consolidation – where deliveries of materials 
and goods are combined to reduce the number 
of vehicles on the road – can be an effective 
way of reducing road traffic. Construction 
consolidation could lead to a reduction in freight 
traffic to site by up to 70%.

Many of the UK’s major engineering projects 
are located in congested areas with office blocks 
and homes in close proximity. We have a duty 
to make sure our sites are chugging out as little 
pollution as possible.  

Diesel-fuelled construction machinery pumps 
out nitrogen oxide to the communities around 
a site and importantly to those working on 
site. It is a pollutant that inflames the lungs, 
stunting their growth and increasing the risk of 
respiratory diseases such as asthma and lung 
cancer. 

On site construction machinery is subject to 
lower emission standards than road vehicles, 
and so adds higher levels of pollution to the 
air. A typical on-site excavator equates to the 
pollution of 15 London buses.  Do we really want 
our people working in such an environment?

As part of our work in tackling this issue, the 
ICE London air quality taskforce is preparing a 
report on how civil engineers and policy makers 
can improve air quality. The report will be 
published on 2 October.
l Suzanne Moroney is ICE London and  
South East England director

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 / I C E

Suzanne 
Moroney 

As New Civil Engineer is now 
published monthly, the names 
of candidates recently awarded a 
professional qualification with ICE 
will only be published online at 
www.newcivilengineer.com/latest/
icenews. They will no longer be 
published in the print edition.
 
The pass lists will also be published 
on ICE’s website, along with the 
names of all candidates applying 
for professionally qualified 
membership (Bylaw 15). Both 
can be viewed at www.ice.org.uk/
bylaw15 under “newest qualified 
member”. Lists will remain on the 
site for 28 days. To view lists on 
the New Civil Engineer website,  
visit www.newcivilengineer.com/
latest/icenews

PASS LISTS, BYLAW 15

Other recommendations 
include a call to develop the 
North’s specialisations in 
renewables and new energy 
technologies; for the adoption 
of new transport technologies;  
investment in digital 
infrastructure and enhanced 
network integration.
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A team of 10 volunteers from 
Mott MacDonald and Balfour 
Beatty have spent the summer 
building a vital footbridge 
across a river in Rwanda, with 
the help of an ICE Quest grant. 

The volunteers were part 
funded by an ICE Quest grant,  
awarded in April 2017, with 
additional support from Mott 
MacDonald, Balfour Beatty and 
other sponsors. 

The team helped non-
government organisation (NGO) 
Bridges to Prosperity build the 
Rutaka Footbridge in Rwanda’s 
rural Muhanga District.

The river level is dangerously 
high during the wet season, 
cutting local people off from 
essential services. In the last 
four years, three people have 
died trying to cross. 

The UK volunteers worked 
with local engineers and 

S T R U C T U R E S

Quest grant helps fund work  
on a vital footbridge in Rwanda

E V E N T S

Digital  
conference 
line up takes 
shape

Institution of Civil Engineers    Record

community members to build 
a safe crossing point. After two 
weeks of construction activity, 
the team completed a 40m 
suspended footbridge which 
will serve approximately 10,000 
people.

“This was an amazing and 
incredibly rewarding experience, 
living and working with and 
among the community,” said 
Ian Towler, the bridge’s project 
manager. “Mott MacDonald 
and Balfour Beatty volunteers 
delivered a footbridge that 
will clearly make a huge 
difference... The community’s 
happiness with their new bridge 
was evident and we could see 
that it meant so much to them.”

The Quest Travel Award 
is open to UK-based ICE 
members and provides 
funding for a professional 
development activity involving 

overseas travel. ICE graduate 
or professionally qualified 
members can apply for up 
to £1,500, or a group of ICE 
members can apply for up 
to £6,000. The next round of 
funding for travel between June 
2018 and December 2018 opens 
on 15 January. 

The ICE is also organising a 
free conference, Engineers for 
International Development, on 
17 October. 

Delegates can learn more 
about civil engineering in the 
developing world, the work 
opportunities and projects 
available with NGOs, and hear 
first-hand experiences from the 
field.
l Read more about the 
conference at www.ice.org.
uk/events/engineers-for-
international-development-
conference#overview 

The bridge spans a river 
which becomes dangerous 
in the wet season 

The ICE has named industry 
experts Jennifer Whyte, 
Alain Waha and Anne Kemp 
as respective chairs of the 
resilience, productivity and 
behaviour sessions at this 
month’s Shaping a Digital World 
conference. 

The conference on 13 
October is the flagship event  
in the Institution’s ongoing 
digital transformation 
campaign.

Whyte is professor of system 
integration at Imperial College 
London. 

She said: “The ability of infra- 
structure to anticipate, adapt 
to and recover from potential 
disruption… is a significant 
practical challenge and a hot-
topic in research, especially 
as we recognise the need for 
new ways to understand the 
interconnections between 
different infrastructure sectors 
and the added complexity of 
digital transformation.” 

The digital transformation 
campaign draws from research 
and opinion across the built 
environment and from possible 
disruptors, building on this 
year’s State of the Nation report.

At the conference, Atkins 
will present the ICE’s Industrial 
Digitalisation report, developed 
with Siemens, IBM and other 
organisations. 

Siemens UK and Ireland chief 
executive Juergen Maier said the 
report will offer further detail 
about “how the UK can best 
adopt radical new technologies 
that will boost productivity and 
create new high tech jobs”.
l Find out more at www.ice.
org.uk/events/shaping-a-digital-
world-london 
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ARE YOU READY FOR 
THE NEXT GENERATION?

Realising the potential 
of engineers takes 
more than a company 
policy or two. From 
the careers fairs and 
science, technology, 
engineering and maths 
(STEM) events, the 
opportunities for an 
aspiring engineer 
always seem limitless 

and underestimated. The multifaceted work of 
civil engineers, and indeed any engineer, creates 
a workforce that needs to deliver a future fi t for 
the next generation. 

The moment you realise that engineers are in 
everything you do can be a really aspirational 
moment in your life. When fi rst presented with 
the career choice some years ago, I felt engineers 
had to fi t in a box, civil, electrical, mechanical 
etc. The truth of the matter is, that, any engineer, 
deep down aspires to the same thing, to make to 
world a better place. 

The reality is, there are no dividing lines 
when it comes to the society we live in. You may 
close the door on the world, but television and 
increasing use of the internet and social media 
bring the outside in. The increased promotion 
of inclusion within society has seeped into our 
minds and the world of engineers. If what we 
want is to build a better place, then fi rst we 
must know what a better place is; what is it that 
society needs and expects?

Finding the answer to society’s expectations 
requires a holistic view and an opportunity to 
share thoughts. In the early years, balancing 
career and life can provide insights, highlighting 
the burden of societal expectation and pressure. 
The ICE graduate and student voluntary 
community invites graduate and student 
members to attend local meetings providing 

an open platform to share knowledge, arrange 
events, network and grow as professional 
engineers. Being new to the industry, young 
members tend to question the status quo of the 
world and engage in innovative opportunities to 
deliver new knowledge. 

The confi dence of new engineers can 
sometimes be overburdened with the “way 
things are”. Done well, mutual senior/junior 
mentorships can become a key to unlock and 
engage the next generation. However, does 
the current generation of engineers really hear 
what the new generation wants and can it 
deliver in the timeframes expected? Will future 
collaborative platforms and instant information 
gathering create a more connected world of 
engineering?

I am proud to say that over the last few 
years, I have seen the ICE graduate and student 
community grow to become diverse without 
any quotas. A naturally diverse community – 
across gender, age, career paths, religion, sexual 
orientation and parental/carer responsibilities 
etcetera – creates more interesting 
conversations and leadership opportunities. As a 
community, we engage with what matters to us, 
willing the industry to do better, communicate 
clearly and show that being an engineer is a truly 
diverse and rewarding career. This enthusiasm 
must be recognised, harnessed and promoted 
to realise the opportunities that already exist. 
The challenge really stands with the industry’s 
leaders to listen to the next generation, act on 
their expectations and together innovate the 
industry to make it fi t for future  engineers and, in 
turn, make the world a better place.

If you want to know more or be involved in 
the ICE graduate and student member voluntary 
community, contact gsnetchair@ice.org.uk and 
see our monthly updates on social media.
l Eve Walkden is chair of GSNet

Eve 
Walkden
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Training Courses 

 
 
 

NEC4 – ECC: Introduction 
Birmingham: 25 Sep; Heathrow: 5 Oct; Cardiff: 19 Oct; Belfast: 23 Nov 

 

Design of Retaining Walls to EC7 
 Cardiff: 27 Sep; Birmingham: 5 Dec; Heathrow: 22 Feb 

 
 

Environmental 
 

Drainage Design (Foul & Surface Water) 
Cardiff: 13 Sep; Belfast: 4 Oct; Birmingham: 24 Oct 

 

SuDS – Engineering Aspects:  Introduction 
Manchester: 20 Sep; Heathrow:  8 Mar 

 
 

Geotechnical 
Ground Conditions:  Identification & Interpretation 

Glasgow: 5 Oct 
 

Site Investigation: 
 Methodology, Practice and Interpretation 

Glasgow: 12 Oct 
 

Geosynthetics – An Introduction 
Heathrow: 8 Nov 

 
 

Health, Safety & Welfare 
Legislation 

Bristol: 16 Nov; Glasgow 1 Mar; Birmingham: 7 Jun 
Regulations & Codes 

Bristol: 11 Oct; Birmingham: 7 Mar; Glasgow: 15 Mar 
 
 

CDM Regs Overview for Designers 
 Bristol: 5 Oct; Manchester: 29 Nov; Heathrow:  13 Dec 

 

CDM Regs and Compliance – 2015 Overview 
 Birmingham: 10 Oct; Glasgow: 7 Dec; Cardiff: 30 Jan; Heathrow: 12 Apr 

 
 

Highways 
(Endorsed by CIHT for CPD) 

 

Street Lighting Design - Introduction 
Cardiff: 5 Oct 

 

Various Types of Pavement Design 
Birmingham: 20 Sep; Cardiff: 21 Nov; Manchester: 6 Dec 

 

Highway Drainage, Construction & Maintenance 
Heathrow: 21 Sep 

 

Legal Requirements for Highway Authorities for  
Maintenance, Drainage, Law & Traffic Management 

Manchester: 14 Sep; Bristol:  4 Oct  
 
 

        01446 775959/admin@symmonsmadge.co.uk           
                             www.symmonsmadge.co.uk 
 
                        

START YOUR JOURNEY NOW AT

NEWCIVILENGINEERCAREERS.COM

START YOUR JOURNEY NOW AT

NEWCIVILENGINEERCAREERS.COM

CONNECTING YOU TO THE 

PEOPLE WHO MATTER

New Civil Engineer Careers attracts 
only the best direct employers:
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Computer GraphiCs

marsotti
Digital Construction

Paint a thousand words

Visit www.marsotti.co.uk or call 0114 345 0323

From logistics layouts to phasing diagrams, our graphics will help you 
clarify tenders, win bids, convey intentions and improve planning

to tender documents,
bid submissions, interview shows and pre-construction
presentations with Marsotti’s digital construction service

Macrete NCE 93x50mm Oct 14-paths.indd   1 10/10/2014   12:41

preCast ConCrete

drillinG speCialists

M & J Drilling has established a reputation
of delivering outstanding service

to its broad client base over the past 34 years.
Operating a fl eet of modern geotechnical drilling rigs 

throughout the United Kingdom.

• Stabilisation of Mine Workings
• Rotary Core Drilling Investigations
• Location & Treatment of Mine Shafts
• Sewer Abandonment Grouting
• Ground Anchors & Soil Nails
• Utility Pipeline Annulus Grouting
• Sonic Rotary Core Drilling
• Ground Source Heating Boreholes

APPLYING REALISTIC SOLUTIONS TO COMPLEX PROBLEMS

enquiry@mandjdrilling.com  |  Tel: +44 (0)1902 885241
www.mandjdrilling.com

GeoteChniCal

Geotechnical Solutions

01236 467 000     
www.bamritchies.co.uk

GeophysiCal surveys

newCivilenGineer.Com

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 

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

MATERIALS 
CONSULTANCY
UKAS-ACCREDITED 
LABORATORIES
STRUCTURAL 
INVESTIGATION & 
TESTING
ROPE ACCESS & 
CONFINED SPACE
SERVICES
EXPERT WITNESS 
SERVICES
www.rsk.co.uk
info2@rsk.co.uk
Tel: 01442 416673

testinG & investiGation

GEOTEChNICAL 
INVESTIGATION & 
DESIGN, RADAR & 
OThER GEOPhYSICAL 
SERVICES
GEOENVIRONMENTAL 
ASSESSMENT
UKAS-ACCREDITED 
LABORATORIES
REMEDIATION 
SERVICES

Tel: 01442 437500
www.rsk.co.uk
info2@rsk.co.uk

 

GeoteChniCal
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Project and Senior Civil   
Engineers - Surrey, UK

We undertake projects in a variety of sectors 
including Schools, Housing, Healthcare, Retail and 

Industrial for a broad range of both public sector and 
private sector clients, in the UK and overseas. Our Surrey 
office delivers a complete range of Civil Engineering services 
from scheme concept through to detailed design and 
construction monitoring.

We are looking for experienced persons that can 
demonstrate expertise in civil engineering design. You should 
be able to supervise and support junior members of the 
team. You will be a good communicator and will be able to 
effectively liaise with clients and statutory authorities.

Key skills

 ¡ Preferably Chartered status;
 ¡ 5+ years experience in earthworks, external works,  

 drainage and SuDS;
 ¡ Ability to use computer modelling packages such as PDS,  

 WinDES and AutoCAD Civil 3D;
 ¡ Experienced in the production of specifications   

 and technical reports, such as Flood Risk Assessments;
 ¡ Experienced in the production of tender documentation  

 and contract management;
 ¡ Experienced in all relevant UK design standards;
 ¡ Experienced in infrastructure adoptable standards;
 ¡ Excellent communication skills.

To apply 

Please email: opportunities@campbellreith.com
Quoting Reference: PSCE-RED-0817

Preference given to direct, non-agency candidates

For further information visit our website at www.campbellreith.com 

Structural        Civil        Environmental        Geotechnical         Highways & Transport

Rushden Lakes Business Park

North Bexhill Access Road

Ghana Hospitals

www.whitbywood.com/careers

do you want to design your future

with us you can

WhitbyWood_NCE-advert_Aug2017.qxp_NCE advertisement  29/08/2017  08:5    
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