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Crying out for  
investment

ower and water. Whether we’re talking the UK or the 
world, power and water are – without question – the 
two most pressing infrastructure needs Yet worryingly, 
they are the two forms of infrastructure that are being 
addressed the least. Take power. In the UK, plans for a 

new nuclear power station at Hinkley Point in Somerset are now so de-
layed that we have a real, scary problem. 

The Institution of Mechanical Engineers has worked out that, as coal-
fired stations close over the next 10 years we are going to be left facing a 
55% electricity supply gap – because we have neither the time, resourc-
es nor enough people with the right skills to build sufficient gas-fired or 
nuclear power stations to plug that gap.

The scale of the problem is huge – that gap represents building about 
30 new gas-fired power stations in less than 10 years. It’s not going to 
happen. It’s already too late for nuclear to play any role. Only Hinkley 
is far enough progressed in planning, and that is quite evidently going 
nowhere fast. Renewables could and should be plugging the gap – but 
government policies are misaligned and developers are floundering. Ur-
gent action is needed.

Then take water, the theme for this month. The situation here – for 
the UK at least – is not so immediately acute, but highly concerning 
nonetheless. Concerning because at least two thirds of the global pop-
ulation, that’s over 4bn people, now live with severe water scarcity for 
at least one month every year, according to major new analysis by the 
University of Twente in the Netherlands.

The results imply that the global water situation is much worse than 
suggested by previous studies, which estimated such scarcity impacts 
between 1.7bn and 3.1bn people. And it also brings it closer to home. 
Unsurprisingly, many of those living with fragile water resources are in 
Africa, India and China, but other regions highlighted are the central 
and western United States, Australia and even the city of London.

Australia, the Middle East and the western US – California in par-
ticular – are well aware of the scale of the problem and are investing 
heavily in solutions: desalination is playing a big role; plans are being 
developed for major water transfer infrastructure; and talk is turning to 

water reuse – for industrial use at any rate.
The UK has – surprise, surprise – been slower to wake up to the grow-

ing problem. It is many, many years now since we built new storage 
capacity in the UK. But it is now something being seriously looked at by 
UK water companies as they prepare their next set of Water Resource 
Management Plans – documents produced every five years as part of 
the regulatory Asset Management Plan negotiations. 

This time the regulator has asked them to look 50 years hence and to 
propose strategic solutions that are not necessarily the cheapest in the 
short term. So Thames Water, for one, has gone back to looking at sites 
for a major new reservoir. Last time it seriously tried to build momen-
tum for such an undertaking – at Abingdon in Oxfordshire – local and 
environmental opposition smashed it down: time and money would be 
better spent fixing leaks, so the argument went. Well, to large extent the 
leaks are now fixed – and demand is still growing. London and the South 
East is still growing.

You’ll read this month how the ICE-led National Needs Assessment 
work is progressing with its studies to devise a cross-sector assessment 
of infrastructure requirements to 2050. The study could really be very 
simple: more power; more water. Oh, and Crossrail 2. The rest is an 
optional extra.
● mark.hansford@emap.com, twitter @markhansford

New Civil Engineer
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4bn people, now live with severe 
water scarcity for at least one month 
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structure Commission’s long term 
planning remit – and developments 
such as Highways England’s Roads 
Investment Strategy – are all symp-
tomatic of what is a genuine effort 
to break away from “stop-start”.  

Here at the ICE we are respond-
ing.  We are deep into our collabora-
tive project to develop an indepen-
dent 30 year view of the nation’s 
infrastructure needs. 

This will be published in the 
autumn and handed to the Com-
mission to support its own needs 
analysis.    

The NIDP, however, also shines 
the spotlight on the industry –- cli-
ents and supply chain –- and makes 
it clear that performance has to 
improve. Project selection and ini-
tiation, procurement and delivery, 
upskilling and reskilling are all on 
the agenda.  

Elsewhere, earlier in March, the 
ICE was at the heart of this year’s 
Ecobuild event, hosting the Infra-
structure Revolution hub. 

Here, some of the brightest 
thinkers from across the industry 
explored the future in person and 
on film. 

As highlighted in New Civil 
Engineer’s daily news, Arup director 
Tim Chapman faced a grilling from 
a robot and made it clear that he 
thought artificial intelligence would 
lead to sweeping changes in how 
infrastructure is designed and 
delivered.

Bam Nuttall chief executive Steve 
Fox and WSP Parsons Brincker-
hoff development director Rachel 

Delivering response  
to change

“There is real 
pressure 

on all parts of our 
industry to improve its 
productivity, practices 
and competencies 

n 23 March, in what 
has become some-
thing of a springtime 
tradition, the ICE 
once again hosted 

the launch of a new edition of the 
UK government’s National Infra-
structure Plan (NIP).  Following last 
year’s election Lord Deighton has 
passed the ministerial baton to  
another Goldman Sachs alumnus 
Lord O’Neill. He unveiled a NIP 
that has become NIDP, with the “D” 
standing for Delivery.  Instead of an 
annual document, we now have a 
plan that runs for the five years up 
to 2021.  

Standing back from the blizzard 
of headline numbers it is clear the 
government remains wedded to the 
idea of better infrastructure as a 
key plank of its efforts to improve 
economic performance and spread 
wealth around the country. The 
five year horizon of the plan, in 
combination with the National Infra-

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

O

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

Skinner also went head to head on 
autonomous vehicles and came out 
in agreement that the profession 
needs to show leadership and shape 
how our roads are developed to 
deal with what looks like an inevita-
ble change.  

What can we take from all of this?  
Yes, there is a high demand for new 
and upgraded infrastructure, but 
there is real pressure on all parts of 
our industry to improve its produc-
tivity, practices and competencies, 
and ultimately deliver much more 
value to clients and the public.

At the same time, big technology 
driven change is starting to reshape 
how infrastructure is designed, 
delivered and operated – and just 
as importantly what people expect 
from it.  

A broadly based and self-confi-
dent civil engineering profession 
has a bright future in this world.  
We have a unique mix of deep 
technical knowledge, commercial 
skills and strategic vision. Just as 
importantly we have the capabili-
ties to integrate multiple disciplines 
to get the job done.  

“It is clear the 
government 

remains wedded to 
the idea of better 
infrastructure as a key 
plank of its efforts 
to improve economic 
performance
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L ATEST

Nine teams have been shortlisted 
for up to £11.8bn of civils work on 
High Speed 2. 

American giant Bechtel was the 
only company to make the list on its 
own, as project promoter HS2 Ltd 
revealed the shortlist for the main 
surface route and tunnels packages 
on phase one of the scheme, from 
London to Birmingham. 

British and European companies 
make up the other shortlisted teams 
– each of which can only win two of 
the seven packages.

The teams include a consortium 
of Bouygues, VolkerFitzpatrick and 
Sir Robert McAlpine; ASL, consisting 
of Acciona, John Sisk & Son and 
Lagan; Balfour Beatty, Vinci and 
BeMo Tunnelling; Carillion, Eiffage 

and Kier; Fusion, a team made up 
of Morgan Sindall Construction 
and Infrastructure, Bam Nuttall 
and Ferrovial; Laing O’Rourke, FCC 
and Murphy & Sons; Momentum, a 
consortium of Dragados, Hochtief 
and Galliford Try; and Skanska, 
Costain and Strabag.

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

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

l a t e s t
S T r u c T u r A L  f E A r S 
c L o S E  S c o T T i S h 
S c h o o L S

Seventeen Edinburgh schools were 
closed last month after structural 
engineers found problems with two 
which were built under a private 
finance initiative contract.

Parents at all schools in the city 
built under the PPP1 scheme were 
told to find alternative childcare 
arrangements.

Safety concerns were raised after 
a wall collapsed in high winds at 
Oxgangs Primary School.

City of Edinburgh Council said 
engineers working on remedial 
works at the school had found an 
absence of “header ties”, the sliding 
links that connect the inner block 
wall to structural steel frames.

Through its acquisition of Miller 
Construction in 2014, Galliford Try 
is responsible for four schools in the 
city, including Oxgangs.

The company said it is nearing 
completion of repairs on the 
schools for which it has contractual 
responsibility. 

l a t e s t
M i n i S T E r S  c h A n g E 
S T E E L  b u y i n g  r u L E S

Construction clients across the 
public sector will have to justify the 
social impact of buying steel from 
abroad under new rules announced 
by ministers.

The government said all state-
funded steel procurement would 
have to be made with consideration 
of workforce benefits and carbon 
footprint.

The move is an extension of 
measures applied to central 
government departments last year.

It is unclear whether the new 
rules will improve the plummeting 
fortunes of Tata Steel UK, which 
has agreed to sell its Long Products 
Europe business to investment firm 
Greybull Capital. 

The deal, for a “nominal 
consideration”, will involve Greybull 
Capital taking on the whole of the 
standalone business, including 
assets and relevant liabilities.

High Speed 2 civils bidders 
whittled down to nine teams  
of contractors 

“nine teams 
have been 

shortlisted for up to 
£11.8bn of civils work 
on high Speed 2
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t r a n s p o r t 

Boris 
island 
rEfloatEd
London mayor Boris 
Johnson has made 
another attempt to 
revive his Thames 
Estuary airport plan  a 
new report aimed at 
rubbishing Heathrow. 
The Landing the Right 
Airport report attempts 
to blow holes in the 
Airports Commission’s 
verdict that Heathrow 
is the best location 
for additional runway 
capacity in the South 
East, claiming that the 
only credible solution 
to Britain’s aviation 
dilemma is to pursue 
plans for a new hub 
airport to the east of 
the capital. 

t r a n s p o r t
n o r T h E r n  L i n E 
T u n n E L  E x T E n S i o n 
p r oj E c T  fA c E S  S i x 
M o n T h  d E L Ay

Transport for London (TfL) 
has confirmed that the start of 
tunnelling for the Northern Line 
extension will start six months late.

A Ferrovial, Agroman and Laing 
O’Rourke joint venture was selected 
by London Underground in 2014 
to design and build the link from 
Kennington to Battersea.

Tunnelling was expected to 
start this summer but will now get 
underway in early 2017.

A TfL spokesperson said: “In a 
project of this scale and complexity, 
modifications sometimes need to be 
made to the works schedule.

“However, the Northern Line 
extension remains targeted for 
completion in 2020.”

Two 650t, 100m-long tunnel 
boring machines will undertake 
two drives to build the 3.2km-long, 
5.2m-diameter tunnels.

t r a n s p o r t
d E v E L o pM E n T 
M E g A-d E c K  T o  T o p 
c r o S S r A i L  o L d  o A K 
c o M M o n  d E p o T

A 7ha over-site development 
“deck” is to be built over the new 
Crossrail depot at Old Oak Common 
in west London to allow for future 
development of the site.

The depot is in the centre of 
the development which was given 
planning permission before Crossrail 
got the go ahead, and there are fears 
that it could undermine efforts to 
capitalise on the 650ha site.

Old Oak & Park Royal 
Development Corporation chief 
executive Victoria Hills said that 
the corporation had been looking 
at other examples of large decks 
supporting property developments 
around the world and cited Hudson 
Yards in New York as an inspiration 
for the deck over the depot. 

Construction of the depot is 
now underway and work will be 
completed by 2018. 

t r a n s p o r t
M p S  p r o b E  f u T u r E 
o f  S E v E r n  b r i d g E S 
W h E n  T h E y  r E v E r T 
T o  p u b L i c  S E c T o r

MPs have launched an inquiry 
into the future of the Severn River 
Crossings.

The Commons Welsh affairs 
committee will examine the plans  
for their transition to public 
ownership in 2018, a proposed 
cut in tolls and plans for highway 
maintenance, maintenance costs 
and the current condition of the 
bridges.

The M48 Severn Bridge is 
currently undergoing cable 
inspections.

“The main priority now is to 
ensure a proper handover plan is 
in place when the bridges revert to 
public ownership,” said committee 
chairman David Davies.

“Furthermore, the potential for 
installing an electronic pre-pay 
system is a key issue, as reducing 
the tolls is likely to increase traffic.”

KEy STATS
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L ATEST

Nine teams have been shortlisted 
for up to £11.8bn of civils work on 
High Speed 2. 

American giant Bechtel was the 
only company to make the list on its 
own, as project promoter HS2 Ltd 
revealed the shortlist for the main 
surface route and tunnels packages 
on phase one of the scheme, from 
London to Birmingham. 

British and European companies 
make up the other shortlisted teams 
– each of which can only win two of 
the seven packages.

The teams include a consortium 
of Bouygues, VolkerFitzpatrick and 
Sir Robert McAlpine; ASL, consisting 
of Acciona, John Sisk & Son and 
Lagan; Balfour Beatty, Vinci and 
BeMo Tunnelling; Carillion, Eiffage 

and Kier; Fusion, a team made up 
of Morgan Sindall Construction 
and Infrastructure, Bam Nuttall 
and Ferrovial; Laing O’Rourke, FCC 
and Murphy & Sons; Momentum, a 
consortium of Dragados, Hochtief 
and Galliford Try; and Skanska, 
Costain and Strabag.

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

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

l a t e s t
S T r u c T u r A L  f E A r S 
c L o S E  S c o T T i S h 
S c h o o L S

Seventeen Edinburgh schools were 
closed last month after structural 
engineers found problems with two 
which were built under a private 
finance initiative contract.

Parents at all schools in the city 
built under the PPP1 scheme were 
told to find alternative childcare 
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links that connect the inner block 
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completion of repairs on the 
schools for which it has contractual 
responsibility. 

l a t e s t
M i n i S T E r S  c h A n g E 
S T E E L  b u y i n g  r u L E S

Construction clients across the 
public sector will have to justify the 
social impact of buying steel from 
abroad under new rules announced 
by ministers.

The government said all state-
funded steel procurement would 
have to be made with consideration 
of workforce benefits and carbon 
footprint.

The move is an extension of 
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It is unclear whether the new 
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has agreed to sell its Long Products 
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Greybull Capital. 

The deal, for a “nominal 
consideration”, will involve Greybull 
Capital taking on the whole of the 
standalone business, including 
assets and relevant liabilities.

High Speed 2 civils bidders 
whittled down to nine teams  
of contractors 

“nine teams 
have been 

shortlisted for up to 
£11.8bn of civils work 
on high Speed 2
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t r a n s p o r t 

Boris 
island 
rEfloatEd
London mayor Boris 
Johnson has made 
another attempt to 
revive his Thames 
Estuary airport plan  a 
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rubbishing Heathrow. 
The Landing the Right 
Airport report attempts 
to blow holes in the 
Airports Commission’s 
verdict that Heathrow 
is the best location 
for additional runway 
capacity in the South 
East, claiming that the 
only credible solution 
to Britain’s aviation 
dilemma is to pursue 
plans for a new hub 
airport to the east of 
the capital. 

t r a n s p o r t
n o r T h E r n  L i n E 
T u n n E L  E x T E n S i o n 
p r oj E c T  fA c E S  S i x 
M o n T h  d E L Ay
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New Dubai 
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Dubai developer Emaar has  
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forthcoming super tall tower 
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Extreme-scale 
wind turbine 
technology 
developed
Offshore wind turbines taller than 
london’s canary wharf could be built in 
the future thanks to Segmented Ultralight 
Morphing Rotor technology for extreme-
scale wind turbines. 
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Ignoring the experts  
leads to disaster 

“Authoritative 
voices raised 

concerns that were 
ignored by those 
with lesser technical 
knowledge 

he city of Flint in 
Michigan is not the 
sort of place where 
presidential battles 
are normally played 

out, but a civil engineering crisis has 
thrown it in the spotlight.

In early February, presidential 
hopeful Hillary Clinton touched 
down to campaign to residents 
about the safety of their water 
supply, an engineering catastrophe 
that has opened a chasm of mistrust 
between locals and the authorities.

What happened has gone all the 
way to the White House and the 
Flint Water Advisory Task Force 
set up by Michigan governor Rick 
Snyder has analysed the events in 
detail. In a scathing report published 
last month, the task force said: 
“The Flint water crisis is a story of 
government failure, intransigence, 
unpreparedness, delay, inaction, and 
environmental injustice.”

In spring 2014, Flint Water 
Department temporarily switched 
its water source to the Flint River, 

Water Analysis
E m i l y  A s h w E l l

T
as a cost-saving measure. At the 
time the city had severe financial 
problems and the governing systems 
had been replaced by emergency 
management. 

A critical element of the treatment 
was corrosion control, as required 
under the Environmental Protection 
Agency’s Lead and Copper Rule. 
This was incorrectly determined 
by Michigan Department of 
Environmental Quality (MDEQ) not 
to be required immediately. The 
water had high levels of chloride. 
Flint Water Department was 
allowed to complete two six-month 
monitoring periods and MDEQ 
would then determine whether 
corrosion control was necessary.

But soon after the new supply was 
used, residents began to complain  
about the smell, appearance and 
taste of the water. Testing followed 
and the water was deemed to be 
safe. But later tests revealed that 
thousands of people were exposed 
to water with high levels of lead 
from corroded pipes. In October 
last year, Flint was connected to 
Detroit’s water system. 

Today, many families still drink, 
wash up and bathe in bottled water, 
such is the mistrust of the local water 
supply. President Obama has declared 
a state of emergency in the city.

The civil engineering sector in the 
United States is already starting to 
look for lessons. 

One of the key figures in the crisis 
is Marc Edwards, a professor of civil 
engineering at Virginia Tech. He 
led initial testing of water through 

the Flint Water Study, helping to 
raise awareness of the disaster and 
galvanising local people to take part 
in large-scale testing.

Following the authorities’ 
admission of the problem, he was 
part of the task force that carried 
out the independent review into 
the crisis. He is now part of a team 
looking for a long-term solution.

The Environmental & Water 
Resources Institute of the American 
Society of Civil Engineers has called 
for a review of the decisions that 
led to the crisis. It said: “As the 
decisions to transition to the Flint 
River water supply occurred, there 
was a failure on multiple levels to 
effectively protect public health. In 
some cases, authoritative voices 
raised concerns that were ignored 
by those with lesser technical 
knowledge.”

But as the ramifications continue, 
it is now down to engineers to ensure 
that the people of Flint can carry out 
the everyday action of drinking a cup 
of tap water once more.

Corroded: Flint 
water supply pipes

2014
Flint water 

supply 
switched to 

the Flint 
River
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Equal pay under  
the microscope  

“Companies 
have until 

April 2018 to report 
mean and median 
overall pay for each 
gender

quality is not a new 
topic for civil engi-
neers in an  
industry that is often 
derided for being too 

“male, pale and stale”.
Recent figures from the Institution 

of Engineering & Technology’s Skills 
and Demand in Industry survey 
show that women represent just 9% 
of the UK’s engineering workforce. 

With such a lack of female rep-
resentation across the profession, 
it is little surprise that women are 
often paid less than their male 
equivalents. According to Office 
of National Statistics figures, the 
gender pay gap is 19.1% in the UK, 
based on the differences between 
average gross hourly pay levels. 
This means that, on average, for 
every £1 earned by men, women 
earn 80p.

There is obviously a range of 
reasons why women are on average 
earning less than their male coun-
terparts, from the lack of women in 
senior positions and in high paying 
sectors, to the fact that women are 
more likely to be part-time workers.

Equality Analysis
N a d i N e  B u d d o o

E
However, the real concern is 

unlawful gender inequality which 
leaves some female workers under-
valued and paid less than men in 
equivalent jobs.

As part of the government’s bid 
to reduce pay inequality, companies 
have until April 2018 to report mean 
and median overall pay for each 
gender. 

But, focusing on the 2018 deadline 
is misleading because the salary 
data will be captured in April 2017, 
allowing businesses 12 months to 
actually report the figures. 

The data will then be published 
on a government website where it 
will remain for three years.

Speaking at a Major Projects 
Association’s round table event 
on gender pay gap reporting, law 
firm Clyde & Co partner Charles 
Urquhart said: “This is very much 
naming and shaming. These entities 
will be directly compared to their 
peers. It’s very much a league table. 

“There’s no obligation to provide 
an explanation, but you’ll probably 
want to if you have reported a gap 
[in gender pay]. You’ll obviously 

want to say what you’re doing 
about it.”

Depending on your company’s 
figures, the new regulations could 
offer an opportunity to gloat over 
rival firms, or it may serve to 
highlight that there is more work 
to be done in your business’ drive 
towards equality. 

If the data does highlight clear 
inequality, there is scope for 
employers to show they are acting 
to narrow the gap. But taking swift 
action is key. Surely it is only so 
long that undervalued women in 
the industry will continue to accept 
less than their male counterparts. 

K E y  S TAT 
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H i g H  S p e e d  r a i l
Export pipE drEam?
I do not know whether to laugh or 
cry at the idea that the UK could 
lead an export drive of high speed 
railways (New Civil Engineer, April). 

Why would any other country 
want to buy from Britain, when we 
are at least 20 years behind the main 
players, and our product is 500% the 
cost of our competitors?

Civil engineers are supposed to 
build for £100 what any fool would 
build for £1,000. When it comes to 
railways are we now in wonderland 
territory?
LJS Lesley, 30 Moss Lane,  
Liverpool L9 8AJ

H i g H  S p e e d  r a i l
HigH SpEEd,  
Slow build
With the 375km Kuala Lumpur 
to Singapore high speed project, 
375km, reported to be going to 
take five years to complete, could 
we be taken through the High 
Speed 2 programme so that we can 
understand why it will take twice as 
long for half the distance? The same 
five years also is also reported for 
the 300km Tours to Bordeaux SEA 
TGV line. We seem to be missing 
something in UK.
John Franklin (F), 11 The Ridings, 
East Horsley, Surrey KT24 5BN

T r a n S p o r T
Slab track vErSuS 
ballaSt
On reading the articles on track 
bed technology,  I am minded to 
reinforce the point that slab track 
systems are not a zero maintenance 
option. They may reduce the 
time required for the various 
maintenance interventions such 
as track inspection periodicity 

and mitigate others, for example 
ballast tamping and cleaning. They 
do however in their own right 
introduce potential serious and 
costly problems.

My views are based on personal 
experience, gained from my days in 
charge of Eurotunnel maintenance, 
where the installed non-ballasted 
track form did have its maintenance 
headaches both operationally, when 
signalling track circuits would fail, 
and structurally, where pumping 
between the elastomeric boot and 
surrounding concrete was creating 
voiding and gauge problems.

I acknowledge the desire  
and need to deliver a 24/7 railway, 
which seems to be a key supporting 
argument for the use of a non-
ballasted track form. 

However, I would argue that by 
designing in redundancy to facilitate 
maintenance both operationally and 
structurally, choosing a proactive 
preventative maintenance regime, 
implementing first class asset 
management systems and real time 
asset monitoring, then ballasted 
track forms can achieve at least 
similar levels of availability.

Ultimately whole life costs will 
determine the choice of ballasted 
or non-ballasted track form. I 
only hope that those designing 
the track system work top down, 
concentrating on the wheel/rail 
interface as this is ultimately the 
key driver to safety, asset life and 
maintenance requirement.
Norman McDowell nrmcd60@
icloud.com

F l o o d i n g
trEat dEbriS damS 
witH caution
Advocates of the current 
fashionable enthusiasm for soft 
engineered flood defences and, 
in particular, the construction of 
debris dams upstream of flood risk 

areas should bear in mind that 
there is compelling evidence that 
three of the most devastating fluvial 
flood events in Britain in the 20th 
Century in terms of human fatalities 
(Lynmouth, August 1952, 34 dead; 
Louth, May 1920, 23 dead; and Carr 
Bridge, June 1914, at least five dead) 
were all exacerbated by the collapse 
of debris dams upstream of the 
disaster area at the height of the 
flood.

In each case erosion of the river 
or stream bank caused trees to fall 
into the river. 

These were then swept 
downstream until one became 
wedged between the abutments of a 
masonry or brick arch bridge. 

The obstruction then trapped 
smaller trees and other floating 
objects until a debris dam was 
created by the blocked bridge 
and its approach embankments. 
Eventually this dam burst, releasing 
what survivors were later to 
describe as a “wall of water”, 
causing buildings to collapse and 
giving victims little or no chance to 
escape to higher ground.

At Carr Bridge there is, 

admittedly, no conclusive proof that 
the debris dam collapsed before 
an abutment of the railway bridge 
immediately downstream was 
undermined as a train was crossing.

At Lynmouth 28 bridges across 
the Rivers East and West Lyn were 
either destroyed or badly damaged 
in the flood so it is quite possible 
that there was a sequential collapse 
of debris dams – a domino effect – at 
the height of the flood. 

Upstream of Louth, a debris dam 
at Little Welton was reported to 
have filled the valley of the northern 
arm of the River Lud.

Those responsible for erecting 
artificial debris dams across rivers 
and streams upstream of flood-
prone urban areas should perhaps 
bear in mind the unfortunate history 
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QUICK QUEstIons
Your Comment “ The Curious Case of High Speed 3” on 
newcivilengineer.com seems to suggest that overcrowding is 
the only problem on the railways which is worthy of spending 
money on, which is a very London-centric view. Comparing 
Crossrail 2 and High Speed 3 (HS3) is like comparing chalk and 
cheese.

Clearly, there is a need for Crossrail 2 to address the chronic 
congestion in London. It’s been identified as a requirement for 
London’s transport since at least 1989.

The rationale for HS3 is different in that it addresses the 
poor connectivity between cities. Northern England 
has major city regions which have relatively poor 
transport links between them. It takes nearly an 
hour to travel the 60km by rail between Leeds 
and Manchester. 

It’s a frustratingly slow crawl. Imagine Reading 
to London (a similar distance) taking as long. 

Despite this, the services are increasingly 
congested – having been a commuter in London 
and the North I can attest that the density is much the 
same, although clearly the volume of traffic is different.

Longer trains have already been announced as part of  
the new franchise. While this may help with capacity in the 
next few years, it doesn’t solve the long term problem of  
poor connectivity. 

Whether the solution involves upgrading the existing  

route or building an entirely new one is the subject of  
ongoing study, but whichever is eventually chosen, there is no 
doubt that it is necessary, and not a sop to keep Northerners 
on side.
Andrew Thomson | Posted online
 
Of course, the carefully selected statistics offering the need for 
more investment in London and the South East conveniently 
ignore the fact that Crossrail 1 has yet to be delivered, along 

with the wide-ranging benefits that this should give.
Alan Kent | Posted online

While there is no official speed threshold for a 
railway to be termed high speed, it is generally 
accepted today that for any new railway, 
250km/h is considered to be the threshold. 
Given the distances involved between Liverpool/ 

Manchester and Leeds, such speeds do not seem 
necessary. Unless speeds of 250km/h really are 

being proposed, perhaps it would an good idea to 
find a more suitable name than “HS3” for the new fast 

east-west railway across the North. How about “Northern 
Express”? Not being directly compared to High Speed 2 (HS2) 
(as the current HS3 name inevitably does) might help the 
“Northern Express” project.
Alistair Lenczner | Posted online

of debris dams and the serious risks 
to life they can present.
Barry Barton (M), 15 Swinstead 
Road, Corby Glen, Grantham,  
Lincs NG33 4NU

T r a n S p o r T
unSuStainablE travEl 
dEmandS
New Civil Engineer must be applauded 
for the comprehensive High Speed 
print edition (New Civil Engineer April 
2016). In it I read of huge expansion 
of high speed rail worldwide, while 
at home smart motorways provide 
additional capacity, Crossrail nears its 
addition to London’s need for travel, 
we think of adding Crossrail 2, and 
agonise over where to add capacity 
for air travel.

All of these seek to do what they 
do with the greatest efficiency, 
but what they all do is add a 

requirement for energy, embedded 
in construction, and to drive their 
operation. 

Meanwhile, since the 1992 United 
Nations Framework Convention 
on Climate Change, anyone who 
cared to take notice has known that 
humanity was set on spoiling its 
own habitat at a rate which nature 
could not accommodate. 

We now know that what was then 
thought to be, in human terms, 
a gradual process is such that 
we are now hurtling towards the 
destruction of our capability to 
support ourselves.

The world again recognised this 
at the UN COP21 summit in Paris 
last year. Denying the problem is 
no longer a refuge. This, for me at 
least, is a problem which will affect 
my children, and I fear for the future 
of my grandchildren, now entering 
their teens. So, my admiration 
of the progress in providing the 

capacity for travel is tempered by 
the certain knowledge that nowhere 
do I see a credible equivalent 
programme to produce the energy 
required by these and every 
other growth activity, and replace 
carbon intensive present sources, 
in a manner which the planet can 
sustain.
David Ward (M retd), Hempyards, 
Osbaston, Knockin, Oswestry  
SY10 8HS

p r o F e S S i o n
can i bE an iEng?
I will be sitting my Chartered 
Professional Review with the ICE 
this spring. I don’t want to tempt 
fate, but if I was to be unsuccessful 
but satisfied the requirements for 
IEng, why can’t the ICE award me 
with IEng status?
Owen Wonorg,  
owenwonorg@gmail.com
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Speed 2 programme so that we can 
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surrounding concrete was creating 
voiding and gauge problems.

I acknowledge the desire  
and need to deliver a 24/7 railway, 
which seems to be a key supporting 
argument for the use of a non-
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structurally, choosing a proactive 
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implementing first class asset 
management systems and real time 
asset monitoring, then ballasted 
track forms can achieve at least 
similar levels of availability.
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T he world runs on water. 
Clean, reliable water 
supplies are vital for 
industry, agriculture, 
and energy production. 
Every community and 

ecosystem on Earth depends on 
water for sanitation, hygiene, and 
daily survival.

Yet the world’s water systems face 
formidable threats. According to 
the United Nations, more than 1bn 
people currently live in water-scarce 
regions, and according to the World 
Bank, as many as 3.5bn people could 
experience water scarcity by 2025.

Increasing pressure on freshwater 
resources is exacerbated by the 
effects of climate change. The rate 
of groundwater withdrawals has 
increased by 1% per year since the 
1980s. Between 2011 and 2050,  the 
global population is expected to 
increase by 33%, from 7bn to 9bn, 
while food demand will rise by 70% in 
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the same period.
Furthermore, the fi fth assessment 

report of the Intergovernmental Panel 
on Climate Change forecasts that 
for each degree of global warming, 
around 7% of the global population 
will face an almost 20% decrease in 
renewable water resources.

And the situation could already be 
worse than we think.

That is because previous global 
water scarcity assessments, 
measuring water scarcity annually, 
may have underestimated water 
scarcity experienced by consumers 
as it fails to capture the seasonal 
fl uctuations in water consumption 
and availability.

At least two-thirds of the global 
population, over 4bn people, live 
with severe water scarcity for at least 
one month every year, according to a 
major new analysis by the University 
of Twente in the Netherlands.

The new research also reveals that 
500M people live in places where 
water consumption is double the 
amount replenished by rain for the 
entire year, leaving them extremely 
vulnerable as underground aquifers 

run down.
Many of those living with fragile 

water resources are in India and 
China, but other regions highlighted 
are the central and western United 
States, Australia and even the 
London.

The analysis, published in the 
journal Science Advances in February, 
claims to be the fi rst to examine 
global water scarcity by month – 
most other studies have looked at a 
quarterly or annual time period. It 
also claims to be the fi rst study to 
have examined the problem in so 
much detail – it has broken land areas 
up into 50km2 chunks.

“The results imply the global 
water situation is much worse than 
suggested by previous studies, which 
estimated such scarcity impacts 
between 1.7bn and 3.1bn people,” the 
research concludes.

But many a water engineer will tell 
you that the water scarcity argument 
has been overplayed.

One such is Mott MacDonald global 
head of water and environment Mark 
Enzer.

“There is no water scarcity,” he 

says. “Look at the world – there is 
plenty of water. It’s just it’s either full 
of salt or in the wrong place.”

The facts bear this out. Earth is not 
called the blue planet without reason; 
70% of it is covered in water. It’s just 
that 97.5% of it is salt water. And of 
the 2.5% that is freshwater, 69% is 
frozen, 30% is underground and less 
that 1% is in rivers and lakes.

So maybe freshwater is not the 
answer.

Because increasingly when we talk 
water scarcity, we are talking large 
conurbations. There, the water is 
there, it is just wastewater. “Water 
scarcity, particularly in major urban 
areas, means that over the coming 
years humanity is going to have to get 
used to reuse,” says Enzer.

And that does not necessarily 
mean we all have to start drinking 
wastewater, or at least not yet.

“There is a public mind-set issue 
when it comes to using reclaimed 
water,” notes Black & Veatch 
consulting director Mat Fairfax. His 
company has been researching this 
issue and recently produced a white 
paper highlighting ways the issue can 
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the same period.
Furthermore, the fi fth assessment 
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be overcome.
“We are probably not quite there 

yet in the need,” says Fairfax. “But if 
consumption continues to grow we 
will have to look at it,” he adds.

Right now most focus is on 
switching industrial and agricultural 
users to reuse. There is a massive win 
here.

 “The big issue facing humankind in 
relation to water is the combination 
of water, energy and food security,” 
explains Enzer. This is increasingly 
being called the nexus, or the 
meeting point, because the issues 
are so interlinked. With the global 
population growing at a rate of 
approximately 80M people a year, by 
2030 it is estimated that the world will 
need 40% more water (that according 
to the 2030 Global Water Resources 
Group report), 36% more energy (that 
according to the BP Energy Outlook 
2030); and 50% more food (that 
according to the UN).

As an example, agriculture uses 
70% of the world’s fresh water – it 
takes an amazing 15,000l of water to 
produce just 1kg of grain-fed beef, 
with almost all of that used to irrigate 
the crops fed to the cattle.

That water is also in demand by 
industry and the energy sector.

And switching those users to 
reused water takes a lot of pressure 
off conventional drinking water 
supplies.

It is a move that is happening in 
many places worldwide; Fairfax cites 
land-constrained Singapore and Hong 
Kong and drought-prone Queensland, 
Australia – all places where Black & 
Veatch has helped the authorities 
install reuse treatment facilities to 
supply industrial users and take 
pressure off conventional drinking 
water supplies. In Hong Kong the 
environment minister even drank of 
glass of reused water in a publicity 
stunt to mark the opening of its new 
plant in Tai Po.

India is probably most interesting; 
there it is a legal requirement that 
industrial users source water from a 
reuse plant, no more than 80km from 
the site to minimise pumping costs.

“So you can take the pressure off 
by reusing water for industrial and 
agricultural users, and if you build 
treatment near to the demand you 
can lower the cost of distribution,” 

says Fairfax.
“Most of the costs for supply are 

in the pumping, so the more targeted 
you can be the better.

Opportunities for this kind of 
approach are limited in the UK 
given the challenge of separating 
supply lines for industrial and 
domestic users. But there could be 
opportunities, insists Fairfax: “Look 
at the energy sector – we’ve got six 
new nuclear power stations coming 
on stream – they’re exactly the sort 
of places for reclaimed water as they 
have such a high water use.”

Back to fresh water, and boosting 
storage is clearly an option. But it 
is a sensitive issue. “Clearly there 
is a huge environmental impact in 
building a dam,” says Fairfax. “It is 
many, many years now since we built 
new storage capacity in the UK.”

That said, it is now something 
being seriously looked at by UK water 
companies as they prepare their next 
set of Water Resource Management 
Plans – documents produced every 
five years as part of the regulatory 
Asset Management Programme 
negotiations. This time the regulator 
has asked them to look 50 years 
hence and to propose strategic 
solutions that are not necessarily the 
cheapest in the short term.

So major infrastructure is on the 
agenda – in the UK and abroad.

One such example is the Marina 
Barrage, a dam built across the 350m 
wide Marina Channel in Singapore to 
keep out seawater, while forming the 
state’s first reservoir in the city.

The barrage is also part of a 
comprehensive flood control scheme 
to alleviate flooding in the low-lying 
areas in the city. During heavy rain, 
the series of nine crest gates at the 
dam will be activated to release 
excess storm water into the sea at 
low tide. At high tide, giant pumps 
capable of pumping the contents of 
an Olympic-size swimming pool per 
minute will drain excess storm water 
into the sea.

It is a concept that has legs 
closer to home. Black & Veatch 
is in the midst of a big study with 
the Environment Agency to look 
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at storage capacity in the Thames 
catchment. “The initial concept is to 
use it to reduce flooding, and a lot 
of it is upstream, but the interesting 
thing is looking at taking a route 
overground or underground and 
provide capacity doing that,” says 
Fairfax. “Underground storage is one 
of the few solutions you’ve got in and 
around London for raw water.”

And desalination is now on 
the agenda worldwide in a big 
way – whether it is in drought-
stricken California (see box), 
densely populated Hong Kong and 
Singapore or water-shy Middle East 
– governments and water authorities 
are investing in desalination.

And then there is wastage – and the 
leakage conundrum.

Worldwide, more than 35% of 
drinking water disappears before it 
even reaches the users’ taps. On a 
global scale, more than 49bn.m3 of 
water is lost every year due to ageing 
pipes according to utility giant Suez.

Getting to grips with where 
the water goes once it leaves the 
treatment plant remains largely a 
thing of mystery, particularly in 
places like the UK where the inflows 
to wastewater treatment works are 
a combination of storm water and 
sewage.

“We are using a lot of data to 
help clients educate themselves 
with regards to water supplies – 
installing smart meters to help them 
understand how much of the water 
they are pumping out is reaching 
customers and when it’s being used,” 
says Fairfax.

“Very clearly we can understand 
how much we’re putting in, but 
what’s coming out of the other end 
has not been well-known, especially 
in the UK with our use of combined 
sewers.” N

“We’ve got six 
new nuclear 

power stations coming 
on stream – they’re 
exactly the places for 
reclaimed water 

Where’s the Water?    Overview

The situation in California is now chronic. It 
is now in its fourth year of drought and last 
May the State Water Resources Control Board 
was forced to impose an emergency regulation 
requiring an immediate 25% reduction in overall 
potable urban water use.

The stories are mind-boggling; the Golden State 
has now been forced into banning its restaurants 
from offering free water to customers.

The causes are in many ways complex. 
California’s Supreme Court has noted that 
“the scope and technical complexity of issues 
concerning water resource management are 
unequalled by virtually any other type of activity 
presented to the courts”. Yet they are also 
obvious – desperately low rainfall, high, and 
surging, agricultural demand (in an average year 
80% of all potable water is used for agriculture), 
limited domestic conservation measures, and 
virtually no tracking of water use via metering and 
monitoring. But these causes are so fundamental 

it means it is almost impossible for the state to 
get control of the situation. How do you enforce 
a 25% reduction in domestic use when 30% of 
homes do not have a meter (according to the 
Pacific Institute). Regulations published in 2004 
make the reduction compulsory for all municipal 
and industrial users only come into force in 2025.

State governor Jerry Brown has pinned his 
drought focus on an ambitious infrastructure 
project — a multi-billion pound plan, opposed 
by environmental groups, to build 60km of 
tunnels to transfer surface water from northern 
California (where it is relatively plentiful) 
to southern California (where the biggest 
agricultural users are). 

While that rumbles through the courts, 
desalination plants are being proposed up and 
down the Pacific coast, with one, the Carlsbad 
Desalination project, now open and claiming to 
be the biggest such operation in the western 
hemisphere. It will provide San Diego with 
230M.l/day of drinking water.
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LEGEND

W ater companies 
in England are 
preparing their 
next Water 
Resource 
Management 

Plans (WRMPs) – documents 
produced every fi ve years as part of 
the regulatory Asset Management 
Plan (AMP) negotiations and which, 
until now, have looked ahead at 
demand for the next 25 years.

But population growth and a 
changing climate are this time 
prompting a rethink at the water 
industry ministry, Department for 
Environment, Food and Rural Affairs 
(Defra).

The government also wants 
the water companies to build up 
resilience across England, not 
just within their own boundaries. 
That means they will have to work 
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together, and work with government 
agencies such as the Environment 
Agency and the private sector to 
share water and build joint new 
assets. 

Water companies will be asked to 
“consider every option” including:
l Collaborating with neighbouring 
water companies to trade or enable 
cascades of water, or develop joint 
infrastructure/connections
l Collaborating with other sectors, 
such as energy and agriculture, to 
develop joint infrastructure, offer 
water services or procure water 
supplies
l Enhancing the natural resilience of 
the catchment to increase the water 
available for abstraction without 
posing unacceptable pressures on the 
environment
l Minimising leakage, reusing water 
and helping customers use water 
more efficiently.

There is some urgency from Defra. 
The new approach will apply for 
the new AMP period, starting only 
three years away in 2019. A new 
resilience section must be included 
in WRMPs to show how the options 
have been considered. The year 2019 
is also the 30th anniversary of water 
privatisation, and as the industry 
reaches maturity it is being asked 
to reassess its priorities and its 
contribution to society.

According to those doing the 
numbers in the industry, this will 
likely require capital investment 
in new reservoirs, industrial scale 
reverse osmosis schemes to allow 
reuse of sewage water and heroic 
transfer projects using pipelines and 
canals. The investment required will 

climate and environmental protection 
scenarios to assess the impact on 
water supply.

“What Defra is seeking to draw out 
is recognition that water companies 
have a critical part to play in meeting 
the needs of the country as a whole,” 
says Thames Water water resource 
stakeholder Simon Hughes. “None 
of us will get economic growth, well 
being and good quality of life unless 
there is enough water.”

So what are the problems? 
Arguably, the most immediate is 

population growth and especially 
population growth in the regions 
of Britain that are already water 
stretched, namely East Anglia, the 
South and South East,  particularly 
London.

All power to the Northern 
Powerhouse, which may spread 
economic focus in the future, but at 
the moment and for decades hence it 
is the dry South – which gets less rain 
than Barcelona or Jerusalem – where 
current growth is centred. 

London is looking at a potential 40% 
increase in its population by 2050.

Current figures assume a rise from 
8M to 11M – the equivalent of adding 
the populations of Birmingham and 

The Creating a great place for living – enabling 
resilience in the water sector report published by 
Defra is a policy framework roadmap.

It sets out how the government will enhance its 
policy framework to account for increasing pressure 
on the water sector in England because of climate 
change and population growth.

Population in England is forecast to grow by 10M 
by 2050; at the same time summer temperatures 
are likely to increase, with rainfall decreasing, 
leading to an increased risk of short duration 
droughts.

New water resources will be needed. The roadmap 
sets out how Defra will enable water companies 
to enhance the resilience of public water supplies. 
It will also support those industries taking water 
directly from rivers and groundwater to better 
manage their resilience risks including through 
closer collaboration with water companies. The 
document also sets out how the department will 
work with Ofwat to enhance the sector’s resilience.

DEFRA ROAD MAP

“We are not 
managing  

the water available 
to us optimally, with 
some customers at 
greater risk of supply 
interruptions than  
they might expect

“ Population 
in England is 

forecast to grow by 
10M by 2050; at the 
same time summer 
temperatures are 
likely to increase, with 
rainfall decreasing, 
leading to an increased 
risk of short duration 
droughts
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be as significant as any yet seen, to 
provide enough resource to keep the 
population supplied with water.

In its Creating a great place for living; 
enabling resilience in the water sector 
published in March, Defra points 
out that the existing water resource 
planning framework has helped the 
water companies understand future 
needs and maintain the balance of 
supply and demand within their own 
boundaries. 

“But it has not fundamentally 
increased the resilience of water 
supplies in parts of the country, or 
driven a step change in how water is 
traded between regions,” it says.

It goes on: “As a nation, we are not 
managing the water available to us 
optimally, with some customers at 
greater risk of supply interruptions 
than they might expect.”

As a consequence, Defra has asked 
the water industry, led by Water UK, 
to develop a national resources long 
term planning framework looking at 
the next 50 years. It also wants the 
industry to investigate the strategic 
options that could be needed. These 
will be used to inform the WRMPs 
(see box). Crucially, the work will 
test a range of population growth, 
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be as significant as any yet seen, to 
provide enough resource to keep the 
population supplied with water.
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published in March, Defra points 
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supplies in parts of the country, or 
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It goes on: “As a nation, we are not 
managing the water available to us 
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greater risk of supply interruptions 
than they might expect.”

As a consequence, Defra has asked 
the water industry, led by Water UK, 
to develop a national resources long 
term planning framework looking at 
the next 50 years. It also wants the 
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options that could be needed. These 
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Edinburgh to the capital. Demand for 
water is projected to exceed supply by 
10% in 2025 and by 21% in 2040.

This means Thames Water is facing 
some urgent decisions.

Added to its equations is a changing 
climate of warmer and wetter winters, 
and hotter and drier summers.

Current collection and storage 
systems are set up for the rainfall 
patterns and water supply demands 
of the past not the future. As demand 
grows and rainfall polarises to a lot 
in winter and very little in summer, 
Thames Water needs to reassess. 

It requires extra capacity to gather 
and store the water when it is in 
the system rather than letting it run 
away to sea, and it needs to look at 
additional ways of filling the supply 
gap in the dry season.

This also has to be planned against 
a background of the European Union’s 
Habitats & Water Framework Directive 
that requires more water to be left in 
the rivers and aquifers rather than 
being abstracted for water supply. 
The aim of this is to benefit the 
environment, a key part of creating 
the well being that makes for great 
places to live, which is the underlying 
aim of the Defra paper.

“We’ve actually been really 
fortunate that there has been no 
significant failure in water resource 
in the South East for a long time,” 
Hughes points out. 

There was a lucky escape in 2012 
when hosepipe bans got London 
through a dry spell, but it was 1976 
when the country last saw a standpipe 
in the streets. In the South West, 
reservoirs ran dry and ministers were 
suggesting bath sharing as a way of 

saving water. 
More recently, during the floods of 

2007, 500,000 people were left without 
water or power when a treatment 
works and substation were flooded. 
No one wants more of that.

There is also the cost of drought to 
consider.  

According to a report by members 
of the ICE’s London and South East 
expert water panel, a level 3 Drought 
Order requiring a temporary use ban 
that would involve cutting off car 
washes and fountains, for instance, 
would cost the capital between £4.3M 
and £9.5M a day or close to £300M a 
month. 

An Emergency Drought Order would 
restrict many more uses of water. 
This would result in, for instance, air 
conditioning essential for computer 
rooms in City and Canary Wharf 
offices being switched off.

It could also lead to the closure 
of the London Underground if the 
pressure and volume of water 

required for fire fighting cannot be 
guaranteed. The cost to the capital 
would be between £236M and £330M 
a day or a staggering £7bn to £9bn a 
month.

It is not impossible to imagine 
that after a few occurrences of that 
situation, traders, bankers and 
business would be fleeing to better 
resourced cities on the Continent such 
as Frankfurt.

So what are the options in terms of 
demand management and increased 
supply, taking London as an example? 

Thames Water is currently working 
through a review and screening of 
alternatives for new supply with the 
help of an Option Screening Report 
produced for it by consultant Mott 
MacDonald.

In terms of supply, Thames is looking 
at three major options, says Hughes. 

These are:
l A transfer scheme using a 
possible mixture of canals and a 
pipeline to bring water from the 

“An Emergency 
Drought Order 

could also lead to 
the closure of the 
London Underground 
if water required for 
fire fighting cannot be 
guaranteed

Nightmare 
scenario: 
Standpipes on the 
streets in 1976
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River Severn to the Thames. That, 
according to Hughes, “requires a deep 
understanding of the water impact, 
its effect on species and water quality 
as well as how we could use existing 
infrastructure like canals, or put a 
pipeline up and over the Cotswolds”.
l Industrial scale water cleansing and 
re-use, potentially based at Beckton 
sewage treatment works, where 
sewage would be filtered through 
reverse osmosis and then mixed with 
raw water at Coppermills, where it 
would receive additional treatment 
to potable standard. “We need to 
understand what is acceptable to the 
public in terms of reuse and we are 
expecting views to be mixed. Plus, it is 
a high carbon, high energy process,” 
says Hughes.
l A new reservoir for storing high 
winter flows with option sites 
safeguarded in Oxfordshire at 
Abingdon, Longworth and Chinnor. 
“We are looking hard at the cost 
benefits of building large storage,” 
says Hughes.

In reality, Hughes says that over the 
long term, the company may need a 
combination of all three, phased in 
over time as the population grows.

Planning permission for new 
storage has always been a hurdle and 
Britain’s last significant reservoir was 
built almost 40 years ago. 

But schemes such as a new 
resource to feed London could now 
be deemed to be Nationally Significant 
Infrastructure Projects under the 
aegis of the National Infrastructure 
Commission. 

This would allow a different, faster, 
planning approach. 

That would open the door to new 
funding options – Thames Tideway 
Tunnel is being privately financed and 
similar options could be available for 
new investment.

Defra has asked Water UK to look at the options 
for balancing supply and demand between 
regions and to highlight options that represent 
best value for money over time “so they are not 
ignored in favour of the cheaper”.

As well as informing companies’ water resource 
management plans, it should provide valuable 
evidence for the national infrastructure 
commission to help its assessment of long term 
infrastructure needs.

The work involves the water companies and 
government agencies including Ofwat, the 
environment Agency and the Drinking water 
inspectorate. it is being aided by consultants 
Mott MacDonald, Atkins and nera.

The outcome of the work will provide 
information to Defra on which it can base a 

decision as to whether to issue new guidance on 
levels of service to one or more companies. 

water companies will be able to use scenario 
options produced by the project to help consider 
the options. 

The scope has now been extended to include 
wales with the support of the welsh government 
and the regulators.

work includes:
l reporting on the capacity and connectivity 
of the current asset base including mapping 
potential transfer routes
l reviewing current levels of service and risk 
using probability based stochastic modelling 
rather than historic rainfall records
l Presenting planning scenarios, options and 
choices over a 50-year horizon and developing 
potential investment options.

regional supply solutions 

“ there’s a need 
for change at 

a national level for 
better control on the 
sale of water efficient 
appliances

As Defra has indicated, managing 
demand will have to play a major part 
in future supply equations. Londoners 
are using 160litres/day each, 101litres/
day higher than the national average, 
which itself needs to fall. 

“We could all use less water,” says 
Mott MacDonald divisional director 
Paul Chadwick. “As the population 
grows, new homes will be built, and 
there is an opportunity to make them 
water efficient using the sustainable 
homes code attached to the Building 
Regulations. 

“But experience tells us that 
people moving into houses with 
water efficient showers, for instance, 
replace them with high use power 
showers purchased from DIY stores 
and bathroom suppliers. There’s a 
need for change at a national level 
for better control on the sale of water 
efficient appliances.”

Chadwick also points to leakage 
control as another option for 
conserving water. 

“But the problem is cost. 
Companies have all fixed the big 
leaks through find and fix, mains 
replacement and pressure control. 
But there are thousands of small 
leaks all over London alone that 
evade normal leak detection methods 
that would require a step change in 
mains replacement to address, with 
consequent impact on water bills.

“However, the Water UK national 
study may demonstrate that increased 
investment in leakage reduction would 
be of best benefit to water supply, 
which may change the game.”

The Water Act 2014 placed a new 
resilience duty on industry regulator 
Ofwat. And Defra has also indicated 
that the Water UK project could 
encourage it to change the levels of 
service required from companies to 
make supplies more drought resilient, 
allowing the regulator to look more 
widely at the evidence to support new 
levels of capital spending. 

“That is where the scenario 
approach of the Water UK work is 
excellent,” Hughes says. 

“People will be able to see what 
could happen and how we could 
deal with it. Do we plan for the more 
severe options from our scenario 
analysis and if so, what will they cost? 
It’s a policy choice we can put to 
government and customers but in an 
informed way.”

Defra is due to issue guidance 
on water resource management 
planning this spring, the Water UK 
national study reports in the summer 
with a level of service direction 
to companies, if issued, due to be 
announced by Defra in the winter. 
The results would feed into WRMP 
work from 2017. Draft plans have to be 
submitted the following year. N
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re-use, potentially based at Beckton 
sewage treatment works, where 
sewage would be filtered through 
reverse osmosis and then mixed with 
raw water at Coppermills, where it 
would receive additional treatment 
to potable standard. “We need to 
understand what is acceptable to the 
public in terms of reuse and we are 
expecting views to be mixed. Plus, it is 
a high carbon, high energy process,” 
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regional supply solutions 

“ there’s a need 
for change at 

a national level for 
better control on the 
sale of water efficient 
appliances
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At VINCI Construction Grands Projets, we engineer 
digital solutions that help us and our Clients in the 
conception and construction of our major projects.

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

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

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

www.vinci-construction-projects.com/british-isles
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A n estimated 250M 
people around the 
world depend on 
desalination for their 
clean water supply, 
and that number is 

set to increase as populations become 
more urbanised and groundwater 
supplies become depleted. Historically, 
the biggest markets for seawater 
desalination have been the Middle 
East and North Africa, where natural 
freshwater supplies are very scarce. 

Demand in these regions is likely 
to keep growing as they become 
more developed and industrialised, 
demand in less established markets 
such as the United States, India, and 
China is also increasing says Acciona 
Agua director for innovation, research 
and development Jorge Malfeito.

The €451M (£363M) turnover 
Spanish company designs, builds and 
operates water treatment facilities, 
including more than 70 desalination 
plants that between them produce 

B Y  M A R G O  C O L E

squeezing 
capacity
Desalination is vital as Development 
increases pressure on water supplies 

Where’s
the Water?

Desalination is increasingly 
needed to supply fresh 
water to cities

Street

When specifying integrated heavy lifting equipment for 
a new-build industrial application, you can rely on Street 
Crane’s professional experience and knowledge to get the 
job done efficiently and on budget. 

Street Crane has sophisticated crane quotation and 
calculation software that allows us to optimise Crane 
and Hoist requirements for any given application and can 
offer all our clients, up-front consultation work to quickly 
provide budgets, crane design dimensions and structural 
loading information for all projects at enquiry stage. 

So when you need assistance with a project, you can rely 
on Street Crane’s involvement from the ground up. 
Call us or visit our website to find out more.

www.streetcrane.com

+44 (0) 1298 812456    sales@streetcrane.co.uk
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more than 2.3M.m3 a day and supply 
more than 10.5M people. Malfeito 
says the desalination sector is 
currently on an upward trajectory, 
having been hit during the economic 
crisis.

“It will take until 2021 for demand 
for new desalination capacity to 
exceed its 2007 peak,” he says. 
But capital expenditure on new 
desalination facilities should grow by 
around 8.1% between now and 2021. 
In 2015, he says, the total capacity of 
desalination plants around the world 
was 86.55M.m3 per day; by 2030 it is 
expected to be 190M.m3 per day.

Desalination can be used in 
industrial processes that need ultra 
pure water, but its main purpose is to 
supply drinking water in areas where 
freshwater resources are scarce. But 
there are many factors driving the 
demand for new desalination plants, 
one of which is urbanisation. 

“Bigger cities put strain on locally 
available freshwater resources, and 
given that most urban growth is in 
coastal regions, seawater desalination 
is the obvious solution,” says Malfeito.

Population and economic growth 
are also increasing demand for 
water in agriculture, which in turn 
forces urban water users to find 
new sources for drinking water. And 
climate change also has an impact.

“Global warming is increasing the 
frequency and severity of droughts,” 
says Malfeito. “It means that 
demand for desalination is no longer 
restricted to the world’s arid regions.”

Another factor is depleted 
groundwater. “Over-exploited 
groundwater resources typically 

“Bigger cities put 
strain on locally 

available freshwater 
resources, and given 
that most urban 
growth is in coastal 
regions, seawater 
desalination is the 
obvious solution

become salinised over time, creating 
growing demand for brackish water 
desalination,” explains Malfeito.

Acciona Agua has recently installed 
desalination plants in California and 
Western Australia, both important 
agricultural regions that have been 
severely affected by drought and 
aquifer salination. 

Early seawater desalination 
plants used thermal technologies 
to separate out the salt. They were 
energy intensive, but this was not 
a problem, as oil was cheap in the 
Gulf states where the plants were 
built. However, as oil prices went up, 
thermal processes were replaced by 
reverse osmosis technologies, which 
use membranes to filter out the salt.

“The long term technology trend 
in the industry has been to see 

reverse osmosis technology gradually 
supplant thermal desalination 
technologies in the core GCC [Gulf 
Cooperation Council countries] 
desalination market,” says Malfeito, 
who believes the trend towards 
reverse osmosis will continue, as 
the GCC countries have become 
concerned about the amount of oil 
required for water production.

Refinements to reverse osmosis 
technologies have also made 
desalination considerably cheaper.

“Between 1990 and 2005, the 
cost of seawater reverse osmosis 
desalination fell from around £2.80/m³ 
to a low of around 28p/m³,” explains 
Malfeito. “This was driven mainly by 
the development of more efficient 
membranes and better energy 
recovery devices.” N

KEY FACT

250M
People 
around 

the world 
depend on 

desalination 
for a clean 

water supply

An ongoing challenge for residents and 
businesses in San Diego County, California 
area has been their need for a consistent, 
drought-proof supply of high-quality water. 
Their wait is now over following completion of 
the Carlsbad Seawater desalination facility.

Its construction marks a major milestone 
for seawater desalination in North America, 
providing 190Ml/day of drinking water from 
the Pacific Ocean. 

Arcadis provided engineering design and 
related construction assistance services for 
the $1bn (700M) reverse osmosis facility, the 
largest of its kind in the western hemisphere. 

 Arcadis North America president for its 
water business line Michael MacPhee says 
desalination is sure to play a bigger role 
worldwide.

 “As precipitation patterns change in the 
arid southwestern United States and around 
the world, water scarcity poses a threat to 
quality of life, food security and sustainable 
development,” he says. 

“The ability to increase water portfolios by 
developing previously untapped resources is 

.crucial – desalination will play a significant 
role in drought-stricken coastal regions, along 
with conservation and water reuse.”

The Carlsbad facility was been financed 
by plant owner and operator Poseidon 
Water. It has a 30 year deal with San Diego 
County Water Authority to buy the water 
the plant produces. A joint venture of Kiewit 
Infrastructure West and JF Shea Construction 
built the desalination plant and 16km 
connecting pipeline under a design and build 
contract.

C A L I F O R N I A

Major milestone for seawater 
desalination in North America

The Carlsbad facility uses reverse osmosis
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B ack in the 1960s when 
most of the M5 was 
built, no one had 
heard of thaumasite 
sulphate attack (TSA), 
a chemical reaction 

which attacks and erodes concrete 
structures. 

Concrete pier foundations for up 
to 30 overbridges in Gloucestershire 
were constructed on Lower Lias 
Clays; excavations were backfilled 
with the excavated material – normal 
practices back then and fully in 
compliance with existing codes and 
standards.

It was not until the late 1990s that 
the first cases of TSA were reported 
on the piers and foundations, which 
are 30 or more years old. Since then, 
several more affected bridges have 
been found, and there is a good 
chance that all the overbridges along 
this stretch of the M5 are likely to 
be suffering from the same form of 
deterioration.

Once the full magnitude of the 
problem was finally revealed, 
Highways England faced a massive 
challenge. Surveys showed that the 
superstructures of the overbridges 
were in good condition, making 
demolition and replacement an 

unattractive option. Apart from the 
costs involved, M5 traffic would 
face years of lane restrictions and 
overnight closures, a nightmare 
scenario.

Repairing and strengthening the 
damaged piers and foundations, 
an attractive option on paper, also 
involved some daunting technical and 
logistical challenges.

Southampton-based R&W Civil 
Engineering is now five bridges into 
an estimated £20M, three- to four-year 
repair programme as a tier 2 supplier 
to Highways England Area 2 asset 
support contract owner Skanska.

“Innovation was needed, and 
innovation doesn’t scare us,” says 
R&W director Howard Hutchinson. 
“Nor are we reluctant to invest in new 
technology.

“So far the biggest problem has 
been accessing pier foundations 
in the central reservation. The 
motorway has stayed open under 
a narrow lane running traffic 
management layout. So have the 
overbridges. It all makes for very 
congested working areas.”

To date five bridges have been 
repaired and four – two at the 
junction 13 Stroudwater Interchange, 
one each side of the interchange at 

B Y  D a v e  P a R K e R
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Eastington and Standish Lane – are 
undergoing remedial works at the 
moment. All were originally built 
to the same basic design, with the 
main difference being the presence 
or otherwise of piers in the central 
reservation.

Hutchinson says that Standish is 
the odd one out of the current four. 
“Each set of five piers sits on a single 
pad foundation, as opposed to the 
individual pads on the other three.

“And the foundations are much 
deeper, at 6m rather than the 2m to 
3m elsewhere. It requires a different 
solution.”

On all the bridges, work begins 
with the clearance of vegetation and 
the removal of revetments and their 
pitch fibre drainage to form a working 
area. At Standish and Eastington 
access stairways have to be installed 
in the central reservation, and the 
open box beam (OBB) safety barriers 
removed to create a working space 
straddling both fast lanes.

Where the existing foundations are 
reasonably shallow, as at Stroudwater 
and Eastington, the next stage is the 

installation of cofferdams to allow 
the foundations and lower piers to be 
exposed and the TSA damage to be 
evaluated.

These cofferdams were one of the 
many challenges the R&W team faced 
from the outset. “We had to come 
up with some innovative solutions 
for the sheet piling, given they had 
to be 4.5m long and we only had 3m 
headroom beneath the bridge deck,” 
says Hutchinson.

“At Easington and Standish Lane we 
had to excavate slit trenches to get 
the sheet piles into position before 
we could start driving. Stroudwater 
was a tougher proposition.”

Here there was a challenging 
combination of hard ground and 
a high water table that required 
interlocking sheet piles. “[Piling 
contractor] Suttle Projects brought 
in a Movax Side-Grip pile driver fitted 
to an excavator, which solved the 
problem,” he says.

Sampling of the exposed concrete 
was the next phase. “So far every 
foundation we’ve exposed had 
TSA to some degree, with up to 
100mm of penetration,” Hutchinson 
reports. “Thankfully the rebar was in 
reasonable condition.”

Before any concrete could be 
broken out, the bridge deck had 
to have temporary longitudinal 
restraints installed between the deck 
soffit and the abutments. 

These were to cope with the 
hypothetical case of a convoy of 
HGVs performing simultaneous 
emergency stops on the carriageway 
above, Hutchinson explains.

Hydrodemolition blasts away 
the affected foundation concrete. 
Special measures have to be taken 
to deal with the wastewater from 
the hydrodemolition, which is very 
high in sulphates. Extra anti-crack 
reinforcement will be installed, and 
a C32/40 DC-3 sulphate-resisting mix 
pumped in to encase the foundations, 
increasing their dimensions by 
140mm overall.

Once the new foundation concrete 
has gained enough strength, a deck-
propping system can be installed 
– something of a logistical nightmare, 

“So far the 
biggest problem 

has been accessing 
pier foundations in the 
central reservation
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technology.

“So far the biggest problem has 
been accessing pier foundations 
in the central reservation. The 
motorway has stayed open under 
a narrow lane running traffic 
management layout. So have the 
overbridges. It all makes for very 
congested working areas.”

To date five bridges have been 
repaired and four – two at the 
junction 13 Stroudwater Interchange, 
one each side of the interchange at 
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Eastington and Standish Lane – are 
undergoing remedial works at the 
moment. All were originally built 
to the same basic design, with the 
main difference being the presence 
or otherwise of piers in the central 
reservation.

Hutchinson says that Standish is 
the odd one out of the current four. 
“Each set of five piers sits on a single 
pad foundation, as opposed to the 
individual pads on the other three.

“And the foundations are much 
deeper, at 6m rather than the 2m to 
3m elsewhere. It requires a different 
solution.”

On all the bridges, work begins 
with the clearance of vegetation and 
the removal of revetments and their 
pitch fibre drainage to form a working 
area. At Standish and Eastington 
access stairways have to be installed 
in the central reservation, and the 
open box beam (OBB) safety barriers 
removed to create a working space 
straddling both fast lanes.

Where the existing foundations are 
reasonably shallow, as at Stroudwater 
and Eastington, the next stage is the 

installation of cofferdams to allow 
the foundations and lower piers to be 
exposed and the TSA damage to be 
evaluated.

These cofferdams were one of the 
many challenges the R&W team faced 
from the outset. “We had to come 
up with some innovative solutions 
for the sheet piling, given they had 
to be 4.5m long and we only had 3m 
headroom beneath the bridge deck,” 
says Hutchinson.

“At Easington and Standish Lane we 
had to excavate slit trenches to get 
the sheet piles into position before 
we could start driving. Stroudwater 
was a tougher proposition.”

Here there was a challenging 
combination of hard ground and 
a high water table that required 
interlocking sheet piles. “[Piling 
contractor] Suttle Projects brought 
in a Movax Side-Grip pile driver fitted 
to an excavator, which solved the 
problem,” he says.

Sampling of the exposed concrete 
was the next phase. “So far every 
foundation we’ve exposed had 
TSA to some degree, with up to 
100mm of penetration,” Hutchinson 
reports. “Thankfully the rebar was in 
reasonable condition.”

Before any concrete could be 
broken out, the bridge deck had 
to have temporary longitudinal 
restraints installed between the deck 
soffit and the abutments. 

These were to cope with the 
hypothetical case of a convoy of 
HGVs performing simultaneous 
emergency stops on the carriageway 
above, Hutchinson explains.

Hydrodemolition blasts away 
the affected foundation concrete. 
Special measures have to be taken 
to deal with the wastewater from 
the hydrodemolition, which is very 
high in sulphates. Extra anti-crack 
reinforcement will be installed, and 
a C32/40 DC-3 sulphate-resisting mix 
pumped in to encase the foundations, 
increasing their dimensions by 
140mm overall.

Once the new foundation concrete 
has gained enough strength, a deck-
propping system can be installed 
– something of a logistical nightmare, 
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says Hutchinson, with little room 
for error, particularly in the central 
reservation.

With the deck supported as well 
as restrained, work can begin on 
removing the deteriorated concrete 
from the piers.

“On the earlier bridges 
the cofferdams became very 
congested, with all the bracing, 
propping and access scaffolding,” 
Hutchinson reports: “We cut back 
to 50mm behind the two layers of 
reinforcement, around 140mm in 
total, to get good penetration of the 
new concrete.”

Site workers fixed anti-crack 
reinforcement around the piers 
from the foundation to ground level, 
installed shuttering and pumped 
the DC-3 concrete into place. Again, 
overall dimensions were increased 
by 140mm. Finally, an asphaltic 
waterproofer was applied to all below 
ground surfaces, and the drainage 
was reinstated.

Rather than backfill with the 
weathered Lias Clay, foamed concrete 
supplied by Hanson was used. 
“This ensures good compaction,” 
Hutchinson says.

Standish Lane’s deep foundations 
would have been uneconomic to 
repair in the same manner.

Instead, Skanska opted for a 
radical, piled, solution, already 
proven on an earlier bridge project 
further down the M5.

Work will begin with the installation 
of 10, 600mm diameter augured piles 
up to 17m deep either side of each of 
the existing pier foundations.

Then cofferdams will be installed 
and excavated, the exposed sections 
of the piles cut back, and new 900mm 
deep pile caps poured at depths of 

“We cut back to 
50mm behind 

the two layers of 
reinforcement, around 
140mm in total, to get 
good penetration of 
the new concrete

approximately 1m to 1.5m below 
ground level.

This time the temporary propping 
will have to take all the deck loads, as 
the piers will be cut away at pile cap 
level. New reinforcement from the pile 
caps will be coupled to the existing 
pier reinforcement. Fresh concrete 
will fill the gap.

“The old foundations and the 
lower section of the piers will then be 
redundant,” says Hutchinson. “So we 
just leave them in the ground. This is 
much more economic than excavating 
all the way down and then having 
significantly more concrete to repair.”

Temporary propping and lateral 
restraints will be dismantled 
and removed, cofferdams will be 
extracted.

Waterproofing, drainage 
reinstatement and foamed concrete 
backfill will follow as on the other 
bridges. Any above ground concrete 
repairs will be carried out, before 
kerb replacement and the slipforming 
of concrete step barriers and 
resurfacing is carried out where 
necessary.

Total cost of restoring the current 
quartet of bridges to health is 
somewhere north of £6M – a much 
more acceptable outlay than the 
estimate of up to £10M to completely 
replace a single overbridge.

The fact that all bridges so far have 
been repairable is also reassuring 
for Highways England, and makes the 
target of rehabilitating at least half of 
the 30 bridges by 2018 look realistic. N
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Country, although TSA has also 
been found in the North East, where 
concrete is in contact with pyrites-
containing red shale colliery waste 
backfill.

Iron pyrites (FeS2) can oxidise, 
releasing sulphate ions into the 
groundwater. Disturbed Lower Lias 
clays have been shown to have 
accelerated rates of oxidation after 
being used to backfill excavations.

In 2001, BRE’s Special Digest 1, 
Concrete in aggressive ground advised 
that carbonate-containing aggregates 
can still be used in most cases, in 
combination with appropriate cement 
types. Research by the University 
of Sheffield suggests that the most 
effective cement contains 65% by 
weight of ground granulated blast 
furnace slag – although a bitumen 
coating was equally effective. N

giving constituent of the cement 
matrix. As the C3S is slowly converted 
to the softer thaumasite mineral, the 
concrete surface gradually erodes 
away, eventually exposing the 
reinforcement.

This is potentially more serious 
than ettringite sulphate attack, 
particularly as around 40% of 
UK structural concrete contains 
limestone aggregates, high in calcium 
carbonate. At least 60 cases of TSA 
have now been identified, mainly 
on the iron pyrites-rich Lower Lias 
and Kimmeridge Clays in the West 

U ntil thaumasite 
sulphate attack (TSA) 
was discovered in the 
foundations of an M5 
overbridge in 1998, 
very few cases had 

been recorded worldwide. 
Concrete deterioration in areas 

with high sulphate ion levels in 
groundwater was universally 
attributed to what became known as 
ettringite sulphate attack.

This involves a long-term reaction 
between the sulphate ions and the 
calcium aluminate hydrates (C3A) 
in the hardened cement paste to 
form ettringite – expansive calcium 
sulphoaluminates that disrupt the 
cement matrix. However, a typical 
CEM 1 cement contains only about 
10% C3A, which contributes little to 
concrete strength.

Specifying a cement with a low 
C3A content is the normal reaction 
to a site survey that discovers high 
groundwater sulphate levels.

Research now shows that even 
low C3A cement concretes can 
be vulnerable in very wet ground 
conditions – if a source of calcium 
carbonate is present, if temperatures 
are often below 15°C, and particularly 
if there is mobile groundwater.

TSA targets calcium silicate 
hydrates (C3S), the main strength-
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A 
digital revolution 
that’s as much about 
culture and behaviour 
as it is about the 
technology – that is 
the overarching need 

that emerges during New Civil 
Engineer’s conversation with software 
giant Autodesk’s senior vice president 
for products Amar Hanspal.

An interesting theme emerges as he 
discusses how global infrastructure 
markets measure up against one 
another when it comes to embracing 
technology change in civil engineering 
design and construction.

“I’d say North America and 
Northern Europe are probably the 
most aggressive markets in trying new 
technical things,” he says.

This could come as a surprise to 
some who see some aspects of the 
digital revolution as happening at a 
glacial pace. But he says it is worth 
singling out the British government 
for mandating building information 
modelling (BIM), which has forced 
the timetable. Also up for a mention is 
Scandinavia for having sustainability 
at its policy heart, which becomes 
a good driver for asking for 
infrastructure to be delivered 
differently.

Yet, in his view, Continental Europe 
languishes behind, with a more risk 
averse and conservative approach. 
And Asia? “In my experience Asia 
is probably the furthest behind in 
technology adoption,” he says.

“We keep expecting emerging 
countries to leapfrog,” he suggests. 
“Like you have this belief that just 
as they ditched landlines [in favour 
of] cell phones you assume that they 
won’t do technology A and B and 
they’ll go straight to C. But we have 
not actually seen that in practice.”

He surmises that that is often 
because the volume of work is “the 
most dominant phenomenon there is 
out there”.

“When you look at the sheer 
number of miles of road or track that 
China has to put down, that becomes 
their driving force and what they do is 
take a tried and tested methodology 
and they just scale that – so they just 
throw bodies at the problem,” he 
explains, adding: “That’s true in India, 
and it’s true in Latin America.

“They haven’t really stepped back 

F U T U R E  T E C H  F O R U M  2 0 1 6 
D e T A i l S  c O M i n g  S O O n

and said ‘let’s redesign something’.”
However, there are moments when, 

rightly, the world’s attention shifts to 
these nations on some of the more 
technologically exceptional projects.

“The place where we see them 
try to make the extra step is in the 
signature projects,” he continues. 
“When [those countries] do an airport 
that’s really special, or a train station 
that’s important, or a building that’s 
the second or third tallest in the 
world, then they step back and they 
do something [differently] because 
they are trying to attract the world’s 
attention and showcase how far 
they’ve come.”

But let’s get back to those countries 
– including the UK – that consistently 
build with a degree of commitment 
to digital engineering. Here, there 
is a growing level of comfort and 
confidence in some aspects of 
technology, Hanspal observes.

He explains that it started to take 
root in the past few years with the 
degree to which engineers have 
embraced mobile devices, thanks to 
investment in 3G and 4G connectivity.

And as a result of that confidence, 
the pace of change is accelerating, he 
suggests.

“Something like BIM has been 
shifting for the last 10 years in 
design and engineering at this stage 
its adoption is pretty mature, and 
there are more and more people and 
disciplines that are starting to use it,” 
he elaborates.

“The place I’ve seen the 
acceleration the most is on the 
construction site. For many years the 
story was that in AEC [architecture, 
engineering and construction] it 
was the design engineering side of 
the house that used all this clever 
technology.

“Now I think it is construction 
whether it is on the jobsite to co-
ordinate work or building factories 
for offsite construction. That is the 
place where I’m seeing more and more 
investment and more acceleration.”

This illustrates the point that, 
particularly in the near term, 
technology is as much about 
culture and behaviour, because 
its most immediate impact is on 
“communication between people” as 
they work together.

As technology gradually becomes 
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 “That amount of 
data collection 

and predictive 
engineering is going to 
make a huge difference 
to infrastructure 
projects

part of peoples’ psyche it will have an 
increasingly dramatic impact on the 
built environment.

The trends that have immense 
potential to create that bridge 
between here and now and the future, 
are big data and cloud computing in 
the world of asset management.

Partly it’s the ubiquity of sensors, 
Hanspal says. 

“They’ve come down in cost and 
the connectability has become a lot 
easier. That amount of data collection 
and predictive engineering, predictive 
maintenance, predictive intervention 
or better planning is going to make 
a huge difference to infrastructure 
projects.

“And whenever people talk about 
smart cities or smart infrastructure, 
the core of it is collecting data about 
all these physical assets and building 
better responses. That’s going to be a 
huge phenomenon.”

Offering an example of how 
this might lead to truly smart 
infrastructure he says it’s about 
having roads that are “so well 
instrumented that you can have 
driverless cars that can move at 
70mph four feet from each other”.

“I think all these things will happen 
but I think we’ll start in places like 
detecting vibration, and being able to 
intervene on fatigue [of infrastructure 
assets],” he adds.

There is more than just data, mobile 
and cloud computing to consider. 
Materials are evolving too.

“People are starting to come up 
with very interesting materials that 
have different properties and are 
able to handle unique scenarios,” he 
explains. “Technology is playing a 
role there but when you start thinking 
about [the fact that] you’re collecting 
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as it is about the 
technology – that is 
the overarching need 

that emerges during New Civil 
Engineer’s conversation with software 
giant Autodesk’s senior vice president 
for products Amar Hanspal.

An interesting theme emerges as he 
discusses how global infrastructure 
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another when it comes to embracing 
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design and construction.

“I’d say North America and 
Northern Europe are probably the 
most aggressive markets in trying new 
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for mandating building information 
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Scandinavia for having sustainability 
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infrastructure to be delivered 
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is probably the furthest behind in 
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of] cell phones you assume that they 
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they’ll go straight to C. But we have 
not actually seen that in practice.”
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because the volume of work is “the 
most dominant phenomenon there is 
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“When you look at the sheer 
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“They haven’t really stepped back 

F U T U R E  T E C H  F O R U M  2 0 1 6 
D e T A i l S  c O M i n g  S O O n

and said ‘let’s redesign something’.”
However, there are moments when, 

rightly, the world’s attention shifts to 
these nations on some of the more 
technologically exceptional projects.

“The place where we see them 
try to make the extra step is in the 
signature projects,” he continues. 
“When [those countries] do an airport 
that’s really special, or a train station 
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they are trying to attract the world’s 
attention and showcase how far 
they’ve come.”
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technology, Hanspal observes.
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And as a result of that confidence, 
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shifting for the last 10 years in 
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its adoption is pretty mature, and 
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disciplines that are starting to use it,” 
he elaborates.

“The place I’ve seen the 
acceleration the most is on the 
construction site. For many years the 
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“Now I think it is construction 
whether it is on the jobsite to co-
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particularly in the near term, 
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 “That amount of 
data collection 

and predictive 
engineering is going to 
make a huge difference 
to infrastructure 
projects

part of peoples’ psyche it will have an 
increasingly dramatic impact on the 
built environment.

The trends that have immense 
potential to create that bridge 
between here and now and the future, 
are big data and cloud computing in 
the world of asset management.

Partly it’s the ubiquity of sensors, 
Hanspal says. 

“They’ve come down in cost and 
the connectability has become a lot 
easier. That amount of data collection 
and predictive engineering, predictive 
maintenance, predictive intervention 
or better planning is going to make 
a huge difference to infrastructure 
projects.

“And whenever people talk about 
smart cities or smart infrastructure, 
the core of it is collecting data about 
all these physical assets and building 
better responses. That’s going to be a 
huge phenomenon.”

Offering an example of how 
this might lead to truly smart 
infrastructure he says it’s about 
having roads that are “so well 
instrumented that you can have 
driverless cars that can move at 
70mph four feet from each other”.

“I think all these things will happen 
but I think we’ll start in places like 
detecting vibration, and being able to 
intervene on fatigue [of infrastructure 
assets],” he adds.

There is more than just data, mobile 
and cloud computing to consider. 
Materials are evolving too.

“People are starting to come up 
with very interesting materials that 
have different properties and are 
able to handle unique scenarios,” he 
explains. “Technology is playing a 
role there but when you start thinking 
about [the fact that] you’re collecting 
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Network Rail is 
the rail industry’s 
biggest player, a 
monopoly owner of 
35,200km of track 
and numerous major 
stations. Following 
reclassification 
in 2014 it is also 
responsible for 
£38bn of public 

debt and has recently presided over a number 
of high profile infrastructure enhancement 
and maintenance setbacks. The Shaw Report, 
commissioned by the government to make 
recommendations on the future of Network Rail, 
was published in March 2016.  In this article I 
take a look at what the recommendations may 
mean for the construction industry.

A key recommendation of the report is to 
increase Network Rail’s devolution to more 
empowered regional “routes”. To be fair to 
Network Rail, this is a process it has already 
started. The Shaw recommendations go further 
though, proposing to divide the network into 
nine semi-autonomous routes that will be more 
accountable to their local communities and to 
the people who use them. The routes will need 
to understand and deliver local requirements 
with stakeholder panels including passenger 
and freight representatives. There are some 
similarities to the accountability structure being 
implemented for Highways England.

One problem with Network Rail’s current 
structure is that its debt sits on the public 
balance sheet and it is severely restricted 
in how it can raise private funding to pay 
for enhancement works. Privatisation, loudly 
trumpeted by some in the run up to the report’s 

publication, is not on the table, however. 
Instead, the report proposes a number of 
alternative options to raise finance. These 
include allowing the routes to seek alternative 
finance from the European Union, central funds, 
private investors, local authorities and local 
enterprise partnerships which will benefit 
from enhancements which would otherwise 
not happen. Leveraging local value is a current 
theme in the rail sector with, for example, the 
National Infrastructure Commission requiring 
that Crossrail 2 be majority funded by London. 
Achieving this in the context of routes will 
need to be the subject of considerable further 
consideration by all concerned.

In the longer term, the report suggests that 
20 to 30 year licences could be granted to the 
private sector to run parts of the network. If 
this type of structure can be made to work, it 
may be the key to unlock the long anticipated 
infrastructure investment from pension funds.

Another pitfall that those tasked with 
restructuring Network Rail will be keen to 
avoid is a return to the lack of accountability 
for maintenance and safety which led to the 
demise of Railtrack. To deal with this, the 
report recommends that the routes draw on 
central co-ordination and consistency from a 
route services directorate within Network Rail.

The report does not propose anything 
revolutionary but it does potentially pave the 
way for substantial alternative investment, one 
way or another. This can only be good news.
● Will Gard is a chartered civil engineer and a 
partner at Burges Salmon

T R A n s p O R T  v i E w

Devolution  
not revolution

will  
Gard

data and have this infinite cloud 
computing capacity – it changes what 
can be built and what the physical 
world starts looking like.

“Because for 150 years we’ve had 
the industrial revolution and the kinds 
of things it led to – fixed sizes, steel, 
so that everything is straight and 
things are not organic. All of those are 
starting to evolve, given our ability to 
collect data, apply cloud computing, 
come up with better designs that are 
lighter weight, have greater strength, 
and then can be made using new 
manufacturing technologies whether 
they be composites or additive 
manufacturing.

“That change is going to be 
slow, because we are talking about 
people’s lives when we talk about 
infrastructure, but the physical world 
will start to change.”

The human side of technology 
adoption becomes ever more 
prominent. And it is one area where 
Hanspal is prepared to be a little more 
critical. That is because, while there 
is a great deal to be optimistic about, 
there is an issue with how engineering 
skills adapt, even with those who 
might consider themselves digital 
natives.

“There is a generational issue 
around adoption of technology 
in engineering,” he points out. 
“Engineers coming into the workforce 
now are very comfortable with a 
whole bunch of technologies, whether 
it’s 3D, mobile, cloud, or whatever.

“But when I look at the generation 
that started using CAD [computer 
aided design] maybe 15 or 20 years 
ago, they’re still largely 2D.

“The industry is still somewhat tied 
down by the documents that need 
to be presented at the end of the 
process.”
● A longer version of this 
article is available online at 
newcivilengineer.com/future-tech

“There is a 
generational 

issue around adoption 
of technology in 
engineering
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South Africa

• Mott MacDonald - Delivering 
increased capacity at Hong Kong 
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Slovakian officials are to work 
with Hyperloop Transportation 
Technologies to develop plans 
for a super-fast transport 
system connecting Bratislava 
with Vienna and Budapest. 
Slovakia economy minister 
Vazil Hudak said a Hyperloop 
in Europe would cut distances 
substantially and redefine the 
concept of commuting across 
the Continent. “The expansion 
of Hyperloop will lead to an 
increased demand for the 
creation of new innovation 
hubs, in Slovakia and all over 
Europe,” he said. 

Highways England has 
published its Innovation 
Strategy, outlining how it will 
spend £150M to develop new 
technology for roads. The 
strategy includes plans for a 
trial on the A2/M2 between 
London and Kent, where 
specially adapted vehicles 
will have a wi-fi connection 
installed, to enable them to 
receive advance notice of road 
closures or congestion. 
The strategy also includes trials 
for the use of driverless cars on 
motorways by the end of next 
year. 

Central government 
departments now require all 
suppliers to demonstrate in 
bids for projects that they 
can use building information 
modelling (BIM) level 2. 

T r a n s p o r T
Hyperloop aims 
for central 
europe project

T r a n s p o r T
s m a r t  r o a d s 
s t r at e g y 
u n v e i l e d

B I M
g o v e r n m e n t 
s e t s  B i m  l e v e l  2 
r e q u i r e m e n t

s T r u c T u r e s
s k y ’s  t H e  l i m i t 
f o r  t i m B e r  H i g H 
r i s e  s t r u c t u r e

Engineers and architects have 
presented London mayor Boris 
Johnson with plans for an 
80-storey timber skyscraper. 
The proposed 300m high 
housing block would be 
called Oakwood Tower and sit 
within the Barbican. The plan 
for the skyscraper has been 
developed by a team which 
includes Cambridge-based 
civil and structural engineers 
Smith & Wallwork, researchers 
from Cambridge University’s 
department of architecture 
and PLP Architecture. The 
team is examining the use of 
timber in tall buildings from 
the viewpoint of its benefit as 
a renewable material, potential 
reduced cost and quicker 
construction, safety aspects 
and building weight. 

However, the BIM Task Group – 
the public-private collaboration 
driving use of the technology – 
said BIM level 3 was needed to 
make the industry ready  
for future challenges. “We  
have, at level 2, improved 
the industry. Level 3 BIM 
and the realisation of Digital 
Built Britain will create a 
new industry to service the 
challenges of the future,” said 
Task Group panel member 
Mark Bew. 
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Shearail
®

Punching Shear? 
- Problem solved

Shearail® is a pre-fabricated punching shear 
reinforcement system, supplied as easy-to-install rails. 

It is the only proven punching shear solution with both 
CARES Technical Approval and BBA Certification.

Punching shear
   - another problem solved by Max Frank

 Easy to position & fix

Design to BS 8110 & Eurocode 2

Free design service, including link conversions

Free Shearail® design software

Seminars available – please ask for details
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E xtraordinary bridge 
engineering of the likes 
never seen before is 
verging on becoming 
a reality in the Nordic 
fjords, with the world’s 

fi rst submerged fl oating bridge one of 
three radical solutions being worked 
up right now by Norwegian engineers.

Norway has a grand plan – it wants 
to upgrade its 1,100km long E39 
coastal highway from Kristiansand in 
the south to Trondheim in centre of 
the country so it is ferry-free. 

Today, the popular west coast 
route has eight ferry links whose 
crossing times range from 10 minutes 
to 45minutes, but over the next 20 
years, and at a suggested cost of B Y  A L E X A N D R A  W Y N N E

FLOATING
SOLUTIONS
NORWAY PLANS AMBITIOUS CROSSINGS

World
View
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Indicative design of curved bridge 
with south shore navigation channel
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around £17.5bn, the government 
hopes to change all that.

To create the replacement 
fi xed links, Norway’s public roads 
administration, Statens Vegvesen, 
has been developing plans for three 
mega-bridge concepts that it hopes 
will be able to take on the challenge 
of crossing some of nature’s most 
challenging fjords.

KEY FACTS

£17.5bn
Estimated 
cost of the 
Norwegian 
west coast 

route upgrade

5km
Length of the 

Bjørnafjord 
crossing

In the southern half of the planned 
upgrade lies the Bjørnafjord, south of 
Bergen. At 5km across, it is one of the 
longest stretches to be bridged and 
at an eye-watering 600m it is certainly 
one of the deepest. 

An acoustic survey determined 
that typically close to shore ground 
conditions are thin sediment layers 
with soft deposits, while the seabed 
in the fjord is formed of large areas of 
soft clay deposits.

“The nature here obliges you 
to think about something more 
[than the usual],” explains Statens 
Vegvesen senior engineer Arianna 
Minoretti. “Because, when you come 
to these wide and deep crossings, you 
can’t avoid taking the technology a 
step further.”

Given the complexity of the fjord, it 
has been chosen as a priority project 
to investigate complex crossings, not 
just because it is a likely candidate to 
be one of the fi rst to see construction 

start but because getting the options 
right here means the remaining 
locations will benefi t from possibly 
smaller scale versions.

Vying to win the technical, 
economic and environmental 
arguments are a suspension bridge 
on tension leg platforms, a fl oating 
cable-stayed bridge with pontoons 
for additional support, and fi nally, a 
never-before-built submerged fl oating 
tube bridge – or Archimedes Bridge.

Minoretti is confi dent that a 
solution will be found: “Norway has a 
long [history] of working on offshore 
structures so it’s normal and this 
kind of technology here is already 
available. I think it’s probably easier 
to have such an innovation here than 
in another country, because here they 
have the technology that they already 
know and it’s already available.”

Bridges could be a combination of 
any of the three in various locations: 
nothing is ruled out.
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A consulting team led by 
Denmark’s Cowi and Norway’s 
Aas-Jakobsen and Johs Holt is 
working to develop one of the 
more, so-called “traditional” 
options.

The main span would be carried 
over the navigation channel via 
a cable-stayed bridge and the 
side spans would be supported 
on floating pontoons. 

Two main variations 
are being considered for 
the floating bridge – one 
with a curved girder that 
accommodates the side 
loads through the arch or a 
second with a straight bridge 
girder that takes the side 
loads through mooring lines 
anchored to the seabed. 

“The first solution will be 
anchored on each side to the 
bottom of the fjord to provide 
lateral stability, while the 
second will only be anchored at 
the ends,” says Minoretti.

The floating pontoons are 
a key consideration – for the 
straight girder these large 
concrete platforms would be at 
200m spacings, and at around 
186m for the curved option.

The problem is that under 

the deck you have floating 
pontoons every [so often],” 
explains Minoretti.

“So there would be a lot of 
structures distributed along 
the crossing. 

“In case of an impact with 
a ship we have to think about 
very big impact loads and the 
energy to be dissipated; as 
a consequence the floating 
structure will be really huge. 
The pontoons for the floating 
structure will be…really very 
large.”

The deck for the floating 
bridge would also be rather 

large with a total width of 
around 60m.

The positioning of the 
navigation channel is also up 
for debate. 

While a central navigation 
channel is an option (pictured), 
erecting a floating cable stayed 
bridge in the fjord would be 
complicated, so a navigation 
channel close to one of the 
shores would enable the main 
tower to found at the shore or 
in shallow water (see diagram), 
which in turn allows it to rely 
on traditional construction 
techniques.

1  |  Floating Bridge

N NORWAY

SWEDEN

DENMARK

  160km

Stavanger

Hamburg

Bergen

Trondheim

Kristiansand

BJØRNAFJORD
BRIDGE PROJECT

E45

E39

A possible 
alternative to the 
single tower.  A 
two tower central 
navigation option
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“We go from more traditional, if 
we can call them more traditional, 
crossings, to less traditional,” says 
Minoretti. 

The “more traditional” is the 
fl oating bridge option. 

“We already have a couple of 
fl oating bridges in Norway but 
nothing of this length, so these would 
really be on another dimension,” she 
enthuses. 

“But the technology is already 
known. So we can say it’s more 
traditional because it’s not something 
that’s totally new.”

No matter how elegant the design, 

a fl oating bridge would be a vast 
structure with its associated fl oating 
pontoons, and so would have a huge 
visual impact on such a sensitive 
environment, says Minoretti – the 
Norwegians are dedicated to 
prioritising aesthetics when it comes 
to the beautiful surroundings of the 
fjords. 

Hence the desire to investigate 
the option of a long suspension 
bridge (with no need for pontoons) 
or perhaps even the fi rst submerged 
fl oating tube bridge, which would 
have even less impact on the 
surroundings – being perhaps entirely 

World View    Bjørna� ord crossing

2  |  Submerged Floating Tube
The most “innovative” solution 
is a submerged floating tube 
bridge, or Archimedes Bridge 
– a structure that looks similar 
to a tunnel and is supported 
in the water by hydrostatic 
thrust, or the Archimedes’ 
Principle.
 
The design is being developed 
by Norway’s Reinertsen,  Dr 
Techn Olav Olsen, Norconsult 
and others. The key advantage 
is that in a sensitive location, 
this bridge would be all but 
hidden from view.

“I really love bridges – I’m 
a bridge engineer,” says 
Minoretti. 

“But we also have a 
responsibility. In some cases, 
building a bridge is not a good 
solution.”

Different cross-sections 
were studied during 
preliminary design and in 
wind tunnel studies the 
circular cross section twin 
tube option outperformed 
the rectangular cross section 
option. The 15m diameter 
tubes, will be 40m apart and 
connected at 150m to 200m 
intervals by transverse braces. 
The alignment is curved 
horizontally, which together 
with fixed end connections 

would provide stiffness. 
Vertical stability is being 
investigated either by buoyant 
pontoons above or by tethers 
connecting the structure to 
the seabed.

At the moment the codes 
do not exist for this kind of 
structure, so Minoretti believes 
there is real scope for the global 
engineering profession to work 
together to create them. 

Because of its newness, 
Minoretti does not 
underestimate that this option 
could be one of the more 
difficult to sell to users but she 
is undeterred.

“If you think about planes – 

they had a lot of accidents at 
the beginning,” she points out. 
“But a lot of people continued 
to take planes because it was 
faster, even though there was 
that risk.”

And for those who question 
whether this structure is a 
tunnel and not a bridge, she 
offers some insight. “I think 
some people call it a tunnel 
first of all for the shape and 
also because some of the 
people that started evaluating 
the structure have a tunnelling 
background – so everything 
with that shape for them is 
a tunnel, but the structure 
behaves like a bridge.” 

“When you come 
to these wide 

and deep crossings, 
you can’t avoid 
taking the technology 
a step further

Indicative design of submerged fl oating 
tube bridge with buoyant pontoons

Artists 
impression of 

the submerged 
fl oating tube 

bridge
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hidden from view. The 30m below 
sea level twin tube structure would 
be stabilised either via prestressed 
tethers attached to the seabed 
or suspended beneath buoyant 
pontoons. So at most, the pontoons 
would be the only visible parts of the 
structure.

The submerged fl oating tube 
bridge would clearly be the most 
extraordinary, or “most innovative”, 
in Minoretti’s words.

“A submerged fl oating tube bridge, 
or Archimedes Bridge, has been 
studied for a long time for different 
crossings,” she elaborates, pointing 

to proposals in the Italian Lakes and 
in China. 

“It was evaluated in different 
crossings but it has never been built 
because the technology was not 
ready enough. 

“Now I think that the technology is 
known; all the marine operations that 
we need to build it are known.”

“So we really think that this could 
be great opportunity – it will be 
an opportunity to build a hidden 
structure that will have more or less 
no visual impact on the landscape.”

In addition, the underwater 
structure would benefi t from greater 

protection from inclement weather.
“Because it will be at 30m below 

the sea surface, it means we could 
avoid the main sea load – so we can 
have a structure that will have zero 
down time,” Minoretti explains.

“It means we can have traffi c even 
during the worst storm – a one in 100 
year [event]. This is not possible for 
the other structures because fl oating 
bridges are outside in the sea and so 
are exposed to the wind, which is, for 
example, one of the biggest loads on 
these structures.”

She is enthusiastic about the 
underwater tube design’s appeal 
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“We go from more traditional, if 
we can call them more traditional, 
crossings, to less traditional,” says 
Minoretti. 

The “more traditional” is the 
fl oating bridge option. 

“We already have a couple of 
fl oating bridges in Norway but 
nothing of this length, so these would 
really be on another dimension,” she 
enthuses. 

“But the technology is already 
known. So we can say it’s more 
traditional because it’s not something 
that’s totally new.”

No matter how elegant the design, 

a fl oating bridge would be a vast 
structure with its associated fl oating 
pontoons, and so would have a huge 
visual impact on such a sensitive 
environment, says Minoretti – the 
Norwegians are dedicated to 
prioritising aesthetics when it comes 
to the beautiful surroundings of the 
fjords. 

Hence the desire to investigate 
the option of a long suspension 
bridge (with no need for pontoons) 
or perhaps even the fi rst submerged 
fl oating tube bridge, which would 
have even less impact on the 
surroundings – being perhaps entirely 

World View    Bjørna� ord crossing

2  |  Submerged Floating Tube
The most “innovative” solution 
is a submerged floating tube 
bridge, or Archimedes Bridge 
– a structure that looks similar 
to a tunnel and is supported 
in the water by hydrostatic 
thrust, or the Archimedes’ 
Principle.
 
The design is being developed 
by Norway’s Reinertsen,  Dr 
Techn Olav Olsen, Norconsult 
and others. The key advantage 
is that in a sensitive location, 
this bridge would be all but 
hidden from view.

“I really love bridges – I’m 
a bridge engineer,” says 
Minoretti. 

“But we also have a 
responsibility. In some cases, 
building a bridge is not a good 
solution.”

Different cross-sections 
were studied during 
preliminary design and in 
wind tunnel studies the 
circular cross section twin 
tube option outperformed 
the rectangular cross section 
option. The 15m diameter 
tubes, will be 40m apart and 
connected at 150m to 200m 
intervals by transverse braces. 
The alignment is curved 
horizontally, which together 
with fixed end connections 

would provide stiffness. 
Vertical stability is being 
investigated either by buoyant 
pontoons above or by tethers 
connecting the structure to 
the seabed.

At the moment the codes 
do not exist for this kind of 
structure, so Minoretti believes 
there is real scope for the global 
engineering profession to work 
together to create them. 

Because of its newness, 
Minoretti does not 
underestimate that this option 
could be one of the more 
difficult to sell to users but she 
is undeterred.

“If you think about planes – 

they had a lot of accidents at 
the beginning,” she points out. 
“But a lot of people continued 
to take planes because it was 
faster, even though there was 
that risk.”

And for those who question 
whether this structure is a 
tunnel and not a bridge, she 
offers some insight. “I think 
some people call it a tunnel 
first of all for the shape and 
also because some of the 
people that started evaluating 
the structure have a tunnelling 
background – so everything 
with that shape for them is 
a tunnel, but the structure 
behaves like a bridge.” 

“When you come 
to these wide 

and deep crossings, 
you can’t avoid 
taking the technology 
a step further

Indicative design of submerged fl oating 
tube bridge with buoyant pontoons
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hidden from view. The 30m below 
sea level twin tube structure would 
be stabilised either via prestressed 
tethers attached to the seabed 
or suspended beneath buoyant 
pontoons. So at most, the pontoons 
would be the only visible parts of the 
structure.

The submerged fl oating tube 
bridge would clearly be the most 
extraordinary, or “most innovative”, 
in Minoretti’s words.

“A submerged fl oating tube bridge, 
or Archimedes Bridge, has been 
studied for a long time for different 
crossings,” she elaborates, pointing 

to proposals in the Italian Lakes and 
in China. 

“It was evaluated in different 
crossings but it has never been built 
because the technology was not 
ready enough. 

“Now I think that the technology is 
known; all the marine operations that 
we need to build it are known.”

“So we really think that this could 
be great opportunity – it will be 
an opportunity to build a hidden 
structure that will have more or less 
no visual impact on the landscape.”

In addition, the underwater 
structure would benefi t from greater 

protection from inclement weather.
“Because it will be at 30m below 

the sea surface, it means we could 
avoid the main sea load – so we can 
have a structure that will have zero 
down time,” Minoretti explains.

“It means we can have traffi c even 
during the worst storm – a one in 100 
year [event]. This is not possible for 
the other structures because fl oating 
bridges are outside in the sea and so 
are exposed to the wind, which is, for 
example, one of the biggest loads on 
these structures.”

She is enthusiastic about the 
underwater tube design’s appeal 
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beyond Norway if the structure gets 
the go ahead on the E39. 

“You could use this structure in 
a lot of different environments – for 
every other crossing where you need 
to have a hidden connection, this 
would be a great solution,” she states.

Early indications are that, while 
it would be a world fi rst, it is still 
competitive when put up against the 
more traditional options – in part 
because the system is modular and 
could be built in a dry dock. And 
of course:  “The more it is used the 
more cost effective it will be,” she 
points out.

There is a keenness in the roads 
administration to make this project 
truly global. International consultants 

are already working on the various 
schemes and there is great scope for 
expertise from around the world to 
get involved.

In particular, one aim is to 
disseminate the work that has been 
done on the feasibility of a submerged 
bridge “because we think if we create 
knowledge of these structures it will 
be easier to discuss them, and to fi nd 
out better ways to maintain them, 
and [resolve] a lot of issues”, says 
Minoretti. 

“So it is important for us to 
share our work with the scientifi c 
community,” she enthuses.

“It will be a great opportunity for 
Norway,” she adds. But there are also 
opportunities for fi rms from abroad, 

as the proposals are refi ned through 
an open procurement process. 
And she expects that the scope for 
international contractor involvement 
is broad too.

“Of course Norwegian or Canadian 
[contractors will be involved] as 
well as someone that has already 
experience with offshore.

“But also the Spanish or 
Portuguese or Italian or big German 
companies [and their experience] are 
really important for us.”

UK fi rms too will have an advantage 
potentially over Continental 
competitors whose Mediterranean 
knowledge will be less familiar to the 
environmental conditions in Norway.

“In the UK you have more 

An alternative indicative view 
of what a suspension bridge 
option could look like

Indicative design of suspension bridge
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experience in similar environmental 
loads,” she elaborates. “When I 
think of the Mediterranean Sea [and 
contractors used to working with it] 
they don’t have a lot of experience in 
similar loads. For example, with ice 
– it is probably more similar [to the 
UK’s experience].”

A combination of environmental 
loads is being designed for. The 
administration is measuring 
wind, waves and current, through 
a combination of offshore 
measurements and numeric 
simulation using 3D modelling.

The long, slender fl oating 
structures would have to grapple with 
loads from surface waves and wind in 
the main. In addition, tidal variation, 

marine growth, water density and 
salinity, sea level rise, snow, ice and 
earthquake risks are also factors. 

A further known concern for 
any crossings along the E39 is 
the possibility of ship collisions – 
made more pronounced because 
Bjørnafjord has a high volume 
of shipping traffi c and is used 
extensively for naval exercises. As 
a result a 400m wide and 20m deep 
shipping channel with a height 
clearance of 45m above sea level will 
be required.

It is a huge project, Minoretti says. 
The road standard of the E39 requires 
a speed limit of 110km/h for average 
daily traffi c of over 20,000 vehicles for 
the new crossings that will have a 100 

year design life. 
Based on traffi c needs, any new 

crossing will require two lanes in each 
direction with a separate cycle and 
pedestrian path.

But political support is strong and 
it helps that a long term view beyond 
the typical four or fi ve year cycle is 
being adopted. 

Funding has yet to be determined 
but it is expected that it will be 
determined differently with private 
and public money sought, according 
to each location.

For now the process of comparing 
the costs of the different structures 
at Bjørnafjord continues and the aim 
is that a decision on the preferred 
option can be taken next year. N

A suspension bridge is another 
more conventional option for 
the crossing. 

Norwegian consultant Tekniske 
Data is leading the design team 
on this concept – a three span 
structure with two traditional, 
200m tall fixed concrete 
towers at each shore and two 
towers on floats moored by 
tension legs. 

Each main span is over 
1,300m long, and there are 
approach bridges of 300m for 

the south and around 600m for 
the north shores respectively.

“Of course a suspension 
bridge with this kind of tension 
leg platform has never been 
coupled [together] but the basis 
of the technology is known,” 
explains Minoretti.

The known element is 
because of Norway’s experience 
in offshore structures for 
oil and gas. The tension leg 
platforms – vertically moored 
floating structures – are 
entirely borrowed from 

offshore oil and gas platforms.
One of the plus points for 

this structure is that it will have 
minor impact visually because 
it will have just two central 
towers. In addition the deck 
would be around half that of 
the floating bridge – at just 
33m wide.

Because there are just two 
towers coming out of the sea, 
it would also mean there are 
only two locations that will have 
to be protected against ship 
collisions.

Indicative design of suspension bridge
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beyond Norway if the structure gets 
the go ahead on the E39. 

“You could use this structure in 
a lot of different environments – for 
every other crossing where you need 
to have a hidden connection, this 
would be a great solution,” she states.

Early indications are that, while 
it would be a world fi rst, it is still 
competitive when put up against the 
more traditional options – in part 
because the system is modular and 
could be built in a dry dock. And 
of course:  “The more it is used the 
more cost effective it will be,” she 
points out.

There is a keenness in the roads 
administration to make this project 
truly global. International consultants 

are already working on the various 
schemes and there is great scope for 
expertise from around the world to 
get involved.

In particular, one aim is to 
disseminate the work that has been 
done on the feasibility of a submerged 
bridge “because we think if we create 
knowledge of these structures it will 
be easier to discuss them, and to fi nd 
out better ways to maintain them, 
and [resolve] a lot of issues”, says 
Minoretti. 

“So it is important for us to 
share our work with the scientifi c 
community,” she enthuses.

“It will be a great opportunity for 
Norway,” she adds. But there are also 
opportunities for fi rms from abroad, 

as the proposals are refi ned through 
an open procurement process. 
And she expects that the scope for 
international contractor involvement 
is broad too.

“Of course Norwegian or Canadian 
[contractors will be involved] as 
well as someone that has already 
experience with offshore.

“But also the Spanish or 
Portuguese or Italian or big German 
companies [and their experience] are 
really important for us.”

UK fi rms too will have an advantage 
potentially over Continental 
competitors whose Mediterranean 
knowledge will be less familiar to the 
environmental conditions in Norway.

“In the UK you have more 

An alternative indicative view 
of what a suspension bridge 
option could look like
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experience in similar environmental 
loads,” she elaborates. “When I 
think of the Mediterranean Sea [and 
contractors used to working with it] 
they don’t have a lot of experience in 
similar loads. For example, with ice 
– it is probably more similar [to the 
UK’s experience].”

A combination of environmental 
loads is being designed for. The 
administration is measuring 
wind, waves and current, through 
a combination of offshore 
measurements and numeric 
simulation using 3D modelling.

The long, slender fl oating 
structures would have to grapple with 
loads from surface waves and wind in 
the main. In addition, tidal variation, 

marine growth, water density and 
salinity, sea level rise, snow, ice and 
earthquake risks are also factors. 

A further known concern for 
any crossings along the E39 is 
the possibility of ship collisions – 
made more pronounced because 
Bjørnafjord has a high volume 
of shipping traffi c and is used 
extensively for naval exercises. As 
a result a 400m wide and 20m deep 
shipping channel with a height 
clearance of 45m above sea level will 
be required.

It is a huge project, Minoretti says. 
The road standard of the E39 requires 
a speed limit of 110km/h for average 
daily traffi c of over 20,000 vehicles for 
the new crossings that will have a 100 

year design life. 
Based on traffi c needs, any new 

crossing will require two lanes in each 
direction with a separate cycle and 
pedestrian path.

But political support is strong and 
it helps that a long term view beyond 
the typical four or fi ve year cycle is 
being adopted. 

Funding has yet to be determined 
but it is expected that it will be 
determined differently with private 
and public money sought, according 
to each location.

For now the process of comparing 
the costs of the different structures 
at Bjørnafjord continues and the aim 
is that a decision on the preferred 
option can be taken next year. N

A suspension bridge is another 
more conventional option for 
the crossing. 

Norwegian consultant Tekniske 
Data is leading the design team 
on this concept – a three span 
structure with two traditional, 
200m tall fixed concrete 
towers at each shore and two 
towers on floats moored by 
tension legs. 

Each main span is over 
1,300m long, and there are 
approach bridges of 300m for 

the south and around 600m for 
the north shores respectively.

“Of course a suspension 
bridge with this kind of tension 
leg platform has never been 
coupled [together] but the basis 
of the technology is known,” 
explains Minoretti.

The known element is 
because of Norway’s experience 
in offshore structures for 
oil and gas. The tension leg 
platforms – vertically moored 
floating structures – are 
entirely borrowed from 

offshore oil and gas platforms.
One of the plus points for 

this structure is that it will have 
minor impact visually because 
it will have just two central 
towers. In addition the deck 
would be around half that of 
the floating bridge – at just 
33m wide.

Because there are just two 
towers coming out of the sea, 
it would also mean there are 
only two locations that will have 
to be protected against ship 
collisions.

Indicative design of suspension bridge
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Stantec works mainly in 
North America and the 
acquisition will enable  
it to grow abroad in  
markets which include 
the UK, Australia, 
New Zealand, South 
and Central America, 
Continental Europe and 
the Middle East.  
Colorado-based MWH  
has 6,800 employees and 
187 offices in 26 countries, 
while Stantec has 15,000 
staff.

I N d O N E S I A 
at k i n S  t o  d e S i g n 
i n d o n e S i a  h i g h 
S p e e d  r a i l

Atkins is to create the design 
masterplan for a new high speed 
rail corridor between Jakarta and 
Bandung in Indonesia. The 142.3km 
route will be constructed by Kereta 
Cepat Indonesia China.

I N d I A
ko l k ata 
f lyo v e r 
c o l l a p S e

Collapse of a flyover in 
Kolkata on 31 March 
has raised concerns 
about the level of 
structural stability during 
construction. Failure of 
the under-construction 
Vivekananda Flyover is 
reported to have killed 
at least 26 people. “The 
failure is nearly always 
due to temporary 
conditions or temporary 
bits of falsework. 
However, this case does 
seem to suggest that 
the permanent design, 
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or construction of the 
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might be the issue,” said 
bridge consultant Simon 
Bourne.
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Freeing 
Space
Steel Frame HelpS developer maximiSe 
Floor Space in london’S victoria  

A  new and vibrant office, retail and 
residential area known as Nova is 
being created in Victoria, central 
London, as this area of SW1 gets 
a thorough makeover, with steel 
construction playing a leading role. 

The first phase started in June 2013 and when it is 
complete later this year it will provide 44,600m2 of offices, 
7,500m2 of retail and restaurant space, and 170 luxury 
modern apartments within three landmark buildings. 

This prestigious project’s location has thrown up a 
number of challenges for main contractor Mace, as project 
director Tony Palgrave explains: “The site is surrounded by 
busy roads, so logistics are complicated, we have theatres 
and hotels close by which means we have to keep noise 
levels down at certain times. The Victoria Underground 
Station upgrade works are ongoing right next to our site, 
while below us there is a protected zone for the forthcoming 
Crossrail 2 project. We also have to contend with two major 
sewers, one of which runs right across our site.”

All of the project’s main challenges have been overcome 
and the job, including the steel construction programme, 
is on schedule. The major steel construction elements of 
Nova are the 15-storey North and 21-storey South office 
blocks. As well as Grade A office accommodation, both of 
these buildings will have ground and first floor retail and 
restaurant spaces. 

“At the early design stage we had concrete and steel 
alternatives for the office blocks,” says Robert Bird group 
managing director David Seel. “Steel was the best option 
to create the premium office space desired, as it meant we 
could halve the amount of internal columns.”

Key fact

9,000t
Amount of 
structural 
steel used

Together these steel-framed structurally independent 
buildings occupy just over half of the site’s footprint. 
Interestingly, the gap between the buildings has been 
designed to correspond to the Crossrail 2 exclusion zone, so 
piling was not possible in this area.

The superstructure’s steel frames begin at ground floor 
level with a complex connection to the site’s numerous 
plunge columns (see box). As many of the columns are 
inclined, Severfield had to ensure the plunge to structural 
column connection joined exactly.

Based around centrally positioned concrete cores, both 
steel frames are erected on a 9m-perimeter grid pattern with 
some internal spans of up to 16m. Each building features 
a mix of vertical and inclined façades and this sloping 
geometry has necessitated the use of bespoke fabricated 
box section columns, measuring up to 600mm by 300mm.

Complex inclined roofs adorn  Nova North and South, 
with the latter building having by far the most complex steel-
framed roof as it slopes in two opposing directions.

To erect these high-level steel lattice structures, a huge 
piece-count of individual steel members has been lifted 
into place to form wedge-shaped prisms. Much of the roof 
steelwork is galvanized, because it will be left exposed to the 
elements.

Nova North has an inclined roof and flat architectural 
featured roof grillage. The roof extends from levels 10 to 15, 
all of which are plant spaces with the exception of one upper 
floor, which has office space.

Topping Nova South are two inclined roofs, containing 
plant levels from 10 to 15 and then upwards from 16 into an 
architectural peak at level 21. Again, the uppermost level of 
this block also contains plant areas. 

STRUCTURAL STEELWORK IN ACTION
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“The roofs, especially the South which pitches in two 
directions, are made up of bespoke steel elements,” says 
Severfield contracts manager Martin Clyne. 

Two trusses add to the complexity of the South roof. The 
truss members were delivered to site as individual sections 
and lifted by the tower crane to the level 10 slab, which was 
used as a temporary laydown area during erection. 

Each truss was built up in its final position and due to its 
shape, was temporarily propped with a column and jacking 
system from the Level 10 slab. Once the first section was 
securely in position, the remainder of the sections were 
built from it. Once complete, the trusses support the Level 
11 and 12 plant room floors. 
On the North roof, a transfer girder was designed and 
installed at Level 12 due to the long span between columns. 
The girder is 15.4m long and 1.5m in depth and weighs 25.3t. 
The completed girder was heavier than the tower crane’s 
capacity and so it had to be spliced at three points. 

“A temporary propping system was installed from Level 
12 down to Level 10 ahead of the delivery of the girder. Once 
all of the sections were bolted and restrained the temporary 
propping system was removed leaving the girder self-
supporting,” sums up Clyne

A top-down construction method, 
whereby the basement works 
were undertaken simultaneously 
with the building of the project’s 
superstructure, was used on Nova.

“it’s all about getting the steel 
frame started as quickly as possible 
and the top-down method allows 
this by creating a much faster 
programme,” says robert Bird 
group managing director David 
Seel.

The project’s basement covers the 
entire site and is four levels deep. 
To create this large space, early 
works included making sure ground 
movements were kept to a minimum 
to protect the major sewer that 
cuts across the site and to protect 
the nearby london Underground 
lines and the new victoria Station 
pedestrian tunnels.

a number of existing piles from 
previous buildings had to be located 
prior to the installation of 240 steel 

plunge columns that consist of 40 
different profiles and are installed 
to a depth of up to 20m. 

The majority of the existing piles 
have been left in the ground, but 
a few had to be extracted as their 
position would have hindered the 
project’s desired 9m by 9m steel 
grid pattern.

Some plunge columns acted as 
temporary supports for the cores, 
so they could be constructed early 
in the programme, in turn allowing 
the steelwork to start sooner.

“Using steel plunge columns 
gave us two advantages,” adds Seel. 
“They acted as temporary steel 
supports for the cores and then 
later they were cast in concrete 
to become part of the project’s 
composite reinforcement.”

in total more than 2,000t of 
the overall 9,000t steel tonnage 
supplied and fabricated by 
Severfield has been used below 
ground level at nova.

Project :  Nova Victoria
Main c l ient :  
Land  Securities
Architect :  PLP
Main contractor :  Mace
Structural  engineer : 
Robert Bird Group
Steelwork contractor : 
Severfield

Below groUnD workS

PROjECT TEAM

“As many of the columns 
are inclined, Severfield has 

to ensure the plunge to structural 
column connection joined exactly
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Frame 
game
SheFField retail project bringS 
complex Steelwork challengeS 

Sheffield has embarked on an ambitious 
programme of regeneration that will transform 
the city centre into one of the region’s most 
desirable shopping areas.

Phase one of this programme centred around 
the completion of a new indoor Moor Market and 

nine retail units, while the current phase two – which kicked 
off in early 2015  – will deliver a three-level Primark store, a 
nine-screen cinema complex, restaurants and retail units all 
serviced by a large delivery yard. 

Further phases are scheduled to begin later this year with 
more retail space in new and refurbished buildings.

Phase two is essentially split into two structurally 
independent steel-framed buildings, separated by a 70mm 
wide movement joint. One building is a standalone Primark 
store, while the other much larger structure accommodates 
the remainder of the scheme’s amenities. 

Main contractor Bowmer & Kirkland started phase two 
during March 2015 and, as the site had previously been 
cleared, the first task was to install foundations. 

“Ground conditions have been more challenging than we 
initially anticipated, so we’ve had to reschedule the steel 
programme accordingly,” says Bowmer & Kirkland project 
manager Keith Birtwistle.

“It would have been easier, in terms of logistics and 
getting materials onto site, to erect the larger frame first and 
finish the steel erection with the Primark store,” he adds. 

“However, as groundworks were ongoing, we had to do 
the reverse and erect the Primark store first.” 

Since the Primark store has been erected, site access for 
steelwork has been more challenging as the erected frame 
now blocks one of the previous entry points. 

STRUCTURAL STEELWORK IN ACTION

“ It’s a sway 
frame in 

two directions, as 
we wanted to avoid 
bracing

62 n e w  c i v i l  e n g i n e e r    |    m ay  2016

shorter trusses positioned at a 45  ̊angle to the larger members.
The trusses vary in weight considerably, with the lightest 

only 7t and the heaviest coming in at 39t. 
“Their weight depends on their position and the amount 

of column loadings they are going to absorb,” explains 
Hambleton Steel Site Manager Andrew Aykroyd. 

The loadings differ as the steel complexity increases 
above the service yard trusses. This is because, as well as 
forming the roof over the yard, the trusses provide support 
to a host of columns forming the upper storey mall and the 
cinema. 

 The cinema steel frame superstructure (third floor and 
above) comprises two rows of mono-pitched portal frames, 
spanning over the screening rooms at approximately 4m 
centres.

In addition, a number of columns were off-set to allow 
for clear access to a sloping second floor pedestrian 
walkthrough mall. Therefore a series of transfer beams 
within the third floor structure has been utilised to support 
the cinema floor over the service yard.

Access to the cinema, restaurants and first floor shopping 
mall will be via an escalator link from the Moor. 

Further trusses are located above the auditoriums, 
including a 17t 24m-long truss that will be installed at roof 
level. Also at this level are a series of 30m-long rafters 
forming the mono-pitch roof. 

For ease of transportation, these long sections, each 
weighing 2.5t, will be brought to site in three pieces.

The service yard trusses, on the other hand, arrive on site 
in two pieces, which are then bolted together on the ground 
before being lifted into place using two mobile cranes.

The Moor phase two is due to be completed in October. 

Key fact

2,200t
Amount of 
structural 
steel used

This means steelwork contractor Hambleton Steel has 
to make deliveries during early mornings and evenings, 
as these are the only times when the pedestrianised Moor 
shopping street can be closed. Meanwhile, larger steel 
elements are delivered via Debenhams’ adjacent temporary 
service yard, which overlooks the site. 

Debenhams has a vested interest in the project as the 
site’s neighbour. Once the development is complete, it will 
be able to dispense with the temporary yard and once again 
use its main loading bays, which will be accessed via the 
new delivery yard.

The three level Primark store was constructed around a 
fairly typical retail-sized grid pattern of 8m by 8m. 

There are a few slight variations to this pattern, 
most notably around lift and stair cores, and in order 
to accommodate the ground floor  access ramp to the 
development’s delivery yard. 

“It’s a sway frame in two directions, as we wanted to avoid 
bracing,” explains Sanderson Watts Associates engineer 
Ryan McMullan. 

“The building has glazed shop front elevations which 
aren’t suitable for bracing as the client didn’t want them 
in view, so we could only position supplementary cross 
bracings in discrete back-of-house locations.”

The building’s suspended floors and plant roof are 
designed to act compositely with the supporting steelwork 
beams, via shear studs welded to the beam flanges. 

One of the most challenging parts of the steel programme 
was the initial phase of the large mixed-use structure. A total 
of eleven 26m-long by 2.5m-deep trusses had to be installed 
to form the large column-free space of the delivery yard.

To complete the yard’s roof, there are a further seven 

Right:  
The project will 
radically change 
the city centre
Far right:  
The cinema takes 
shape

Project :  Sheffield Moor
Main c l ient :  Aberdeen 
Property Trust
Architect :  Leslie Jones 
Architecture
Main contractor :  Bowmer 
& Kirkland
Structural  engineer : 
Sanderson Watts Associates
Steel  contractor : 
Hambleton Steel

PROJECT TEAM

63m ay  2016    |    n e w  c i v i l  e n g i n e e r 



Frame 
game
SheFField retail project bringS 
complex Steelwork challengeS 

Sheffield has embarked on an ambitious 
programme of regeneration that will transform 
the city centre into one of the region’s most 
desirable shopping areas.

Phase one of this programme centred around 
the completion of a new indoor Moor Market and 

nine retail units, while the current phase two – which kicked 
off in early 2015  – will deliver a three-level Primark store, a 
nine-screen cinema complex, restaurants and retail units all 
serviced by a large delivery yard. 

Further phases are scheduled to begin later this year with 
more retail space in new and refurbished buildings.

Phase two is essentially split into two structurally 
independent steel-framed buildings, separated by a 70mm 
wide movement joint. One building is a standalone Primark 
store, while the other much larger structure accommodates 
the remainder of the scheme’s amenities. 

Main contractor Bowmer & Kirkland started phase two 
during March 2015 and, as the site had previously been 
cleared, the first task was to install foundations. 

“Ground conditions have been more challenging than we 
initially anticipated, so we’ve had to reschedule the steel 
programme accordingly,” says Bowmer & Kirkland project 
manager Keith Birtwistle.

“It would have been easier, in terms of logistics and 
getting materials onto site, to erect the larger frame first and 
finish the steel erection with the Primark store,” he adds. 

“However, as groundworks were ongoing, we had to do 
the reverse and erect the Primark store first.” 

Since the Primark store has been erected, site access for 
steelwork has been more challenging as the erected frame 
now blocks one of the previous entry points. 

STRUCTURAL STEELWORK IN ACTION

“ It’s a sway 
frame in 

two directions, as 
we wanted to avoid 
bracing

62 n e w  c i v i l  e n g i n e e r    |    m ay  2016

shorter trusses positioned at a 45  ̊angle to the larger members.
The trusses vary in weight considerably, with the lightest 

only 7t and the heaviest coming in at 39t. 
“Their weight depends on their position and the amount 

of column loadings they are going to absorb,” explains 
Hambleton Steel Site Manager Andrew Aykroyd. 

The loadings differ as the steel complexity increases 
above the service yard trusses. This is because, as well as 
forming the roof over the yard, the trusses provide support 
to a host of columns forming the upper storey mall and the 
cinema. 

 The cinema steel frame superstructure (third floor and 
above) comprises two rows of mono-pitched portal frames, 
spanning over the screening rooms at approximately 4m 
centres.

In addition, a number of columns were off-set to allow 
for clear access to a sloping second floor pedestrian 
walkthrough mall. Therefore a series of transfer beams 
within the third floor structure has been utilised to support 
the cinema floor over the service yard.

Access to the cinema, restaurants and first floor shopping 
mall will be via an escalator link from the Moor. 

Further trusses are located above the auditoriums, 
including a 17t 24m-long truss that will be installed at roof 
level. Also at this level are a series of 30m-long rafters 
forming the mono-pitch roof. 

For ease of transportation, these long sections, each 
weighing 2.5t, will be brought to site in three pieces.

The service yard trusses, on the other hand, arrive on site 
in two pieces, which are then bolted together on the ground 
before being lifted into place using two mobile cranes.

The Moor phase two is due to be completed in October. 

Key fact

2,200t
Amount of 
structural 
steel used

This means steelwork contractor Hambleton Steel has 
to make deliveries during early mornings and evenings, 
as these are the only times when the pedestrianised Moor 
shopping street can be closed. Meanwhile, larger steel 
elements are delivered via Debenhams’ adjacent temporary 
service yard, which overlooks the site. 

Debenhams has a vested interest in the project as the 
site’s neighbour. Once the development is complete, it will 
be able to dispense with the temporary yard and once again 
use its main loading bays, which will be accessed via the 
new delivery yard.

The three level Primark store was constructed around a 
fairly typical retail-sized grid pattern of 8m by 8m. 

There are a few slight variations to this pattern, 
most notably around lift and stair cores, and in order 
to accommodate the ground floor  access ramp to the 
development’s delivery yard. 

“It’s a sway frame in two directions, as we wanted to avoid 
bracing,” explains Sanderson Watts Associates engineer 
Ryan McMullan. 

“The building has glazed shop front elevations which 
aren’t suitable for bracing as the client didn’t want them 
in view, so we could only position supplementary cross 
bracings in discrete back-of-house locations.”

The building’s suspended floors and plant roof are 
designed to act compositely with the supporting steelwork 
beams, via shear studs welded to the beam flanges. 

One of the most challenging parts of the steel programme 
was the initial phase of the large mixed-use structure. A total 
of eleven 26m-long by 2.5m-deep trusses had to be installed 
to form the large column-free space of the delivery yard.

To complete the yard’s roof, there are a further seven 

Right:  
The project will 
radically change 
the city centre
Far right:  
The cinema takes 
shape

Project :  Sheffield Moor
Main c l ient :  Aberdeen 
Property Trust
Architect :  Leslie Jones 
Architecture
Main contractor :  Bowmer 
& Kirkland
Structural  engineer : 
Sanderson Watts Associates
Steel  contractor : 
Hambleton Steel

PROJECT TEAM

63m ay  2016    |    n e w  c i v i l  e n g i n e e r 



Spread 
the load
Steel frame within retained faÇade 
increaSeS floor layout flexibility 

T he retention of London’s listed façades has 
become a widespread feature of construction 
projects in the capital during the last decade. 

Whether projects involve partial or 
complete façade retentions, the importance 
of keeping these historic, and quite often 

listed street frontages is vital in maintaining London’s 
traditional streetscape. 

Developers and tenants alike want modern spacious 
offices and the best way of attaining this on a plot, which 
has a listed façade, is to demolish the building’s innards 
while propping and retaining the perimeter walls. A new 
modern structure can then be built behind the walls and 
incorporate the historic or listed façade.   

One of Europe’s largest retained façades is currently 
being incorporated into the redevelopment of LSQ 
London in central London. 

Formerly known as Communications House, this 1920s 
building, which overlooks one of London’s most famous 
squares, was said to have many attractive features. 
However, over the past 90 or so years it has been enlarged 
several times and had become inefficient in terms of 
maximum utilisation of space. 

“Our brief was to create a high-spec office building, 
and we felt that the goal was not just to reimagine but 
reinvent, while also retaining the look and feel of the 
original building, which is liked and admired by so many 
people,” says Make lead architect Frank Filskow. 

“Our design makes the best of the existing building by 
retaining the historic façades, and sensitively restoring 
them to maintain the integrity of the original architectural 
features and details.

“The design of the building naturally leant itself to using 
steel for the primary structural elements. The design of 
the new steel structure introduced a new central core and 
enabled clear, open-plan floorplates, improving the office 
spaces within the building.”

Waterman Structures director Jody Pearce agrees: “One 
of the key aspects of a façade retention scheme is the 
alignment of new floors with existing window openings. 
We promoted the use of a steel frame as it offered the 
flexibility to suit the various interfaces that occur with the 
existing façade.”

“By integrating the suspended services within the 
structural downstand beam zone, the depth of the floor 
zone against the façade was minimised, thus assisting the 
alignment of new floors with existing windows further.”

The project’s main contractor Brookfield Multiplex 
started on site during November 2014, by which time 
the demolition work had been completed, leaving four 
propped façades surrounding a cleared site.

“Our first task was to construct a secant piled wall 
and the main central bearing piles. Then we excavated 
and enlarged the existing basement into a two-level 
deep facility, removing 13,000m3 of overburden in the 
process,” explains Brookfield Multiplex project director 
Asif Hashmi.

Once this preliminary work and construction of the 
two main raft slabs were completed, steelwork contractor 
Bourne Steel was able to begin erecting the new steel 
frame that begins at lower basement level.

“Getting the steel frame erected and subsequently tied 
into the existing façade is vital, and it is one of the main 
drivers of the scheme,” adds Hashmi. 

Key fact 
 

2,000t
amount of 

structural steel 
used

StRUctURaL SteeLWORK IN actION

64 n e w  c i v i l  e n g i n e e r    |    m ay  2016

“Once the frame connecting into the retained façade 
was erected and the concrete floors cast, we were able to 
begin removing the extensive façade retention steelwork 
that surrounds the site and start work on renovating the 
original stonework and installing new windows.”

The new steel frame is structurally independent and 
gains its stability from two steel braced cores. Once the 
temporary propping was removed the new steel frame 
supports and restrains the four retained façades, and so 
before the propping could be removed, a large number of 
connecting brackets had to be installed. 

The project’s new steel frame forms two basement 
levels and a ground floor, which will accommodate high-
end retail outlets and a main entrance lobby. 

Above the ground floor there are seven floors of office 
accommodation, five of which are incorporated into the 
retained façade.  

An elegant new curved roof will enclose the two 
uppermost floors, offering a unique 21st century 
interpretation of the traditional London mansard style.

The steelwork has been erected around a regular grid 
pattern with internal spans of up to 15m. 

Cellular beams have been utilised throughout for 
service integration and to minimise the structural void 
between floors.

The new fifth floor will be clad with Portland stone to 
integrate with the retained façade below. This floor level’s 
steelwork is topped with a ring beam that goes around the 
entire perimeter of the building.    

The ring beam is formed from jumbo box sections 
measuring 650mm by 450mm with a 25mm thickness.  
The sections were brought to site in 3.5m-long sections 

Project: LSQ London
Main client:  
Linseed asset Management
client Development 
Manager: core
architect: Make
Main contractor: 
Brookfield Multiplex 
construction europe
Structural engineer:
Waterman Structures
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Bourne Steel
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Top right: The 
feature roof 
frame will support 
a lightweight 
aluminium frame 
and glazing

Bottom right: The 
steel frame takes 
shape within the 
retained façade

the structure 
emerges from 
within the 
retained façade

each weighing 3t. 
“The box section ring beam performs two functions,” 

says Bourne Steel divisional manager Kevin Springett. 
“The columns for the feature roof are supported by the 
beam, as these are not aligned with the main columns for 
the rest of the building, and the stone cladding for the 
sixth floor is also hung from the beam.”

The steel feature roof slopes outwards from the two 
centrally positioned cores and is formed with a cranked 
steel frame, which in turn supports a lightweight 
aluminium frame and glazing.  

This new and elegant curved mansard roof encloses 
the building and offers a modern interpretation of the 
traditional mansard style where arch geometry sits atop a 
classical base. 

“This respectful, contemporary addition to the building 
composition reduces the existing top-heavy visual mass. 
The curve also seeks to ensure the building blends in 
seamlessly with the surrounding buildings of Leicester 
Square,” sums up Filskow.

LSQ London is scheduled for completion in the third 
quarter of this year.  

“Getting the steel frame 
erected and subsequently 

tied into the existing façade is 
vital, and it is one of the main 
drivers of the scheme
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Portal frame in unorthodox 
building will house met office 
suPer comPuter 

T he UK’s position as a world leader in weather 
and climate prediction will be cemented once a 
world-class supercomputer arrives at the Met 
Office’s new facility at Exeter Science Park.

As one of the most powerful supercomputers 
in the world when fully installed, it will also be 

a catalyst for regional growth in the South West, supporting 
collaboration and partnerships between science, business 
and academia. 

Located a short distance from the Met Office’s current 
headquarters, the computer will be housed in a purpose-
built structure known as the IT Hall, which is currently being 
built by a team led by main contractor Willmott Dixon. 
Adjacent to this, a distinctive sloping two-storey office 
structure, known as the collaboration space, is also under 
construction.

The IT Hall is a single-storey steel portal-framed structure 
measuring approximately 90m-long and 25m-wide, but 
importantly offering a central 15m-wide column-free span 
for the computer hall.

The Collaboration Space is a far more complex steel 
structure leaning in two directions. It has required enhanced 
stability systems to resist the forces generated by the 
complex and eccentric geometry.

Both of these buildings have gone through a process of 
design development as WSP Parsons Brinckerhoff associate 
director Ian Branch explains: “Throughout the design 
process, a variety of materials were considered for both 
buildings. The choice of steel was made primarily to suit the 
challenging programme requirements. 

“The use of Revit 3D modelling greatly benefited the 
development of difficult details for the complex geometry. 
This was then easily transferred to the steelwork contractor 
to incorporate into its model.”

Computer 
visualisation of 
the Collaboration 
Space building

suPer 
frames
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“Tubular steelwork was 
chosen for this part of the 

structure for aesthetic reasons, as 
it will be left fully exposed behind 
glazing

PROJECT 
TEAM

Project: 
Met Office, 

Exeter
Main client: 

The Met 
Office

Architect: 
Stride 

Treglown
Main 

contractor: 
Willmott 

Dixon
Structural 
engineer: 

WSP Parsons 
Brinckerhoff

Steelwork 
contractor: 

William Haley 
Engineering

A steel frame was 
chosen for speed 
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Once the design was finalised, work started on site last year. 
The project sits on a greenfield site on the edge of Exeter 

Science Park, a recent development on the outskirts of the 
city that has further expansion plans. 

Early works included the installation of pad and strip 
foundations in readiness for steelwork contractor William 
Haley Engineering to begin the steel erection programme. 

Steelwork erection started with the IT Hall, the simpler 
of the two frames. This structure had to be the first to be 
erected as it houses the supercomputer and consequently 
must be ready first. Powering and serving the computer 
are a high volume of complex services all of which must be 
coordinated via 3D modelling in Revit.

Using a single 50t-capacity mobile crane, William Haley 
erected the IT Hall in approximately three weeks. The 
propped portal frame has sloping sides formed with raking 
columns, with two internal column lines providing the large 
open central space for the computer hall, while the two 
outer 5m wide spans accommodate ancillary spaces.

As it will house the supercomputer, the IT Hall may be 
considered to be the more important of the two structures. 
However, the hexagon-shaped collaboration space was the 
most challenging to design and erect.

The structure’s accommodation space is based around a 
two-storey internal box based around a 7.2m by 4.8m grid 
pattern. The two main elevations, with the front sloping 
inwards and the back doing the reverse, are built from this 
steel box.

The internal box was erected first and was initially 
stabilised by temporary bracing. An insitu concrete lift 
shaft, combined with moment frames and braced bays 
within the sloping walls, provided the stability in the  
final condition. 

CHS columns set at an angle of 60° form the two  

The supercomputer will be 13 
times more powerful than the 
current system used by the Met 
Office and will have 120,000 
times more memory than a top-end 
smartphone. 

it will be able to do more than 
16,000 trillion calculations per 
second, and at 140t, will weigh the 
sams as 11 double-decker buses.

The supercomputer’s forecasts 
are anticipated to deliver £2bn of 

socio-economic benefits to the 
UK by enabling better advance 
preparation and contingency plans 
to protect homes and businesses.

met Office chief executive rob 
varley says: “we are very excited 
about this new investment in UK 
science. it will lead to a step change 
in weather forecasting and climate 
prediction, and give us the capability 
to strengthen our collaborations with 
partners in the South west, UK and 
around the world.”

S U P e r c O m P U T e r  F a c T S

Unusual shape: 
Collaboration 
space

sloping elevations. 
“Tubular steelwork was chosen for this part of the 

structure for aesthetic reasons, as it will be left fully exposed 
behind glazing,” explains WSP Parsons Brinckerhoff senior 
engineer Catherine Mungall. 

As well as the two main sloping façades, the structure has 
two folded ends, formed by two rows of raking CHS columns. 
To form the fold, the bottom members slope outwards 
and the top sections slope inwards with a central bolted 

connection holding the shape in place. The columns were all 
designed as moment frames.     

As well as the two large glazed façades, the remainder of 
the collaboration space will be wrapped in zinc cladding. 

“To avoid any clashes and deal with the unusual geometry 
and complex cladding details on this structure we laser- 
surveyed the building to produce a 3D model,” explains 
Willmott Dixon’s Leigh Dickson. 

“This way of producing a model is very quick and allowed 
the team to get on with the cladding installation quickly.” 

The Met Office supercomputer is being installed in  
three phases with the final phase due to be completed in 
Spring 2017.
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EfficiEncy
LEsson
VaLuE EnginEErEd stEEL framE for 
sEcondary schooL takEs shapE in fifE 

A       new secondary school is being delivered by 
Bam Construction in Anstruther as part of 
the ongoing hub Scotland initiative.  

Replacing the existing school, the new 
steel-framed structure will also provide 
a home for the council’s local office, a 

library, a base for police officers, and consequently the 
project is officially known as The Waid Community Campus 
incorporating Waid Academy.

The overall campus includes an existing primary school, 
and a community sports centre, while the 800-place Waid 
Academy’s new sports facilities, including an all-weather 
Rugby pitch, will be open to the public at certain times.

Typically, the ground floor of the building houses the 
community facilities with the school occupying the first 
and second floors. One of the exceptions is the dining area, 
which is located within the centrally located atrium. 

Work onsite started last year, but before that, the initial 
design was  value engineered to bring the scheme within 
budget. Without this streamlining design work taking place, 
the project may not have started at all. 

“As well as different cladding systems, the main alteration 
was to change the roof to a mono-pitched design from one 
that originally had a multi-pitched roof profile,” explains Bam 
Construction director Martin Cooper.

The new, economical, pitched roof is said to reflect the 
project’s rural setting and is a nod to the many agricultural 
buildings in the surrounding countryside. 

With its more economical steel-framed design settled 
upon, the job was able to kick off, with Bam initially installing 
a new access road. 

“An existing road alongside the construction site is used 

by people taking their children to the primary school and by 
users of the sports centre,” says Cooper.

“It was our decision to construct a new road, and now we 
have our own dedicated route for deliveries, including the 
steelwork, which is much safer for all concerned.”

Once the road was completed, a series of piled 
foundations and a concrete ring beam were installed in 
advance of the steel erection programme commencing.  

Steelwork contractor BHC is fabricating, supplying 
and erecting 520t of steel for the project. This equates 
to approximately 1,400 individual pieces, requiring 2,850 
connections and a grand total of 16,822 bolts.   

During its15-week erection programme, BHC used two 
80t-capacity mobile cranes, in conjunction with various 
sized MEWPs, to erect the entire steel frame and install 
metal decking and precast planks.  

The speed of the erection process and the knock-on 
effects this has for the whole construction programme was 
the main reason for choosing steel as the framing solution, 
according to BDP project architect Stuart Duncan. 

The building is roughly square-shaped in plan, with 
each elevation measuring approximately 65m-long. For the 
erection programme, the building was divided into three 
zones, with each one completed to its full height before BHC 
moved onto the next one.

BHC’s second mobile crane would then follow on behind 
the steel erection gang and install the flooring systems 
for each completed zone. The three zones corresponded 
to the structure’s two outer wings, and a central zone 
encompassing the building’s large atrium and drama hall.

Aecom project engineer Craig Kempsell says: “We 
proposed a combination of flooring construction, 

Key facts

16,822
Number of 
bolts used

520
Tonnes of 

steel used in 
the project

Main picture: The steel frame 
and flooring were erected and 
installed by mobile cranes. 
Top right: Computer rendering of 
the atrium 
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comprising insitu concrete on metal decking and precast 
concrete slabs with insitu structural concrete topping.

“The precast concrete planks are supported on a grillage 
of ultra shallow steel floor beams providing a reduced 
structural zone and promoting an efficient overall floor zone 
with exposed soffits within the classrooms.” 

Between the teaching wings the use of insitu concrete 
on metal decking provides a bridge between the two stiff 
precast floor plates. The use of conventional downstand 
universal beams provided additional efficiency and this was 
possible due to the introduction of suspended ceilings in 
these areas with a reduced floor-to-ceiling height. 

The steel frames’ columns are spaced at 7.5m intervals to 
form the teaching area. These were brought to site in 12m 
lengths corresponding to the overall height of the structure 
and providing effective robustness for the category 2B 
structure.

Next to the centrally positioned atrium is a double-height 
drama hall and this space was particularly challenging to 
design and build. The proposed installation of retractable 
tiered seating and the intended occupation of the space 
required a detailed assessment of the dynamic response 
of the floor plate, due to the potential effects of rhythmic 
synchronised movement. 

Steelwork within the floor acts compositely with the 
slab, with strategically positioned columns providing local 
enhancements to achieve adequate floor plate stiffness.

The full height atrium occupies two thirds of the 
structure’s central zone. This is formed by five 30m long by 
1.8m deep steelwork trusses, which had to be spliced at mid-
span to facilitate transport to site in two pieces where it was 
assembled before being lifted into position. 

Project :  Waid Community 
Campus
Main c l ient :  hub East 
Central Scotland, Fife 
Council
Architect :  BDP
Main contractor :  
Bam Construction 
Structural  engineer : 
Aecom 
Steelwork contractor : 
BHC

PROjECT TEAM

A series of internal exposed CHS columns surrounds 
the atrium space with large 406mm diameter columns 
positioned within the adjoining elevation. These were 
required to provide adequate stiffness to the lateral 
supports of the glazed façade. As the columns were 
unrestrained over their full length the increased section size 
was essential, providing both function and form.

Overall, the steel frame is stabilised by the two precast 
floors in the two teaching wings, which provide stiff plate 
diaphragm action, transferring lateral and notional forces 
to vertical steel bracing located within the perimeter and 
internal partition walls.

Due to curtain wall, window and service penetration 
positioning, locating the bracing was challenging. A number 
of bracing techniques were utilised. Typically SHS/RHS 
bracing was adopted within the secondary steel zone to 
conceal it behind finishes.

Because Anstruther is a coastal town, the steelwork was 
primed with an enhanced protective paint specification 
to protect it against atmospheric corrosion while it was 
exposed during the construction process. 

Waid Academy is scheduled to be open in time for the 
2017 autumn term. 

“The speed of the erection 
process and the knock-on 

effects for the programme was the 
main reason for choosing steel
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W ho’s responsibility is 
innovation? How do you 
create an environment 
and a culture to promote 
innovation within a 
project? How does 

procurement affect innovation in a project?
At a recent roundtable discussion held 

by New Civil Engineer and Geodata, experts 
from a range of fi elds within engineering 
discussed just how to get to that utopian 
world where innovation is accepted, 
encouraged and costed for from the outset. 

We can’t keep doing what we’ve done before 
The message was clear from London 
Underground profession head, deep tube 
tunnels Keith Bowers. He said that the 
population of London was the highest it had 
ever been, and that on the Underground, 
month on month, it was getting busier. 
“London is now at its highest ever 
population, on the Underground, last month 
was our busiest ever month, but that’s a 
common statistic since I’ve worked at the 
Underground,” he said.

Change, he said, meant work now has 
to be carried out more effi ciently and the 
industry cannot simply work in the way that 
it has.

“We’re dealing with huge growth and huge 
change and that tells us that you can’t just 
keep doing the things that worked before. We 
need to think differently and achieve more.”

Network Rail head of mining and tunnels 
Colin Sims agreed, saying that the challenge 
was to come up with smarter ideas on how 
we extend the life of existing assets. 

We’re looking for an end result
As a client, Bowers said that he isn’t 
interested in the technology, he is just 
looking for an end result that works. This 
means that the procurement of a project 
could also form a route to innovation.

“If you think that that means to a client 
that we’re not that interested in technology, 
we’re looking for an end result, that 
the product will deliver as we’ve been 
promised,” he stated.  “That takes away 
from just the technology. Procurement may 
be just as much of a part of the route to 
innovation from a client’s viewpoint.

He also went on to say that 
communication through the supply chain 
has to improve to ensure that suppliers 
come back with what was needed.

Procurement and the role it plays
Bowers’ comments sparked off the ensuing 

“The prequalifi cation 
questionnaire 

shouldn’t start with the 
question, ‘where have you 
done that before?’

Bowers: Procurement can foster innovation 

Butler: Designers need incentives

debate on innovation and how it fi ts into 
project procurement 

London Bridge Associates chairman 
Bob Ibell said that innovation needs the 
right culture. “If you have the right culture, 
innovation will come forward.”

He said that procurement to create the 
right culture for innovation was all about the 
client understanding the risks involved. He 
said many did not, especially as there are 
so many forms of procurement available. He 
also said that the same applies to the supply 
chain and that an understanding the risks 
and costs would help. 

“Last time for me was High Speed 1,” he 
said. “If clients are going to take a risk, they 
have to understand what risks they’re taking. 

“With so many forms of procurement, 
they don’t; and they don’t understand the 
costs and the risks involved. The same 
goes for the tier one contractors and their 
suppliers. They need to achieve a common 
understanding. Again the right procurement 
solution at this level can allow that to 
happen.”

Procuring Innovation 
Dr Sauer & Partners managing director, 
partner Gerald Skalla said he wanted to 
dispel the myth that innovation could only 
come from contractors and that designers 
could and should play a bigger role in 
innovation. But he said that they have to be 
allowed to do so by the process by which a 
project is initiated. 

“I don’t think it’s correct to say that 
innovation can only come from contractors,” 
said Skalla. “I still think that we are 
overlooking a big part of the industry which 
is the designers. They can bring solutions 
to the table if you let them, if the client lets 
them. 

“The prequalifi cation questionnaire 

shouldn’t start with the question, ‘where 
have you done that before?’. If you start a 
project with that attitude you won’t harvest 
innovation.”

Thames Tideway Tunnel project sponsor 
(east) Nick Butler said designers had more 
of a role to play in project innovation, but 
that for this to happen there perhaps had to 
be more incentives for them and not just the 
contractors involved.

“For contractors there is an incentive to 
try to get below the target and make a gain, 
but there never seems to be an incentive 
for the designers,” he said. “That for me is 
a huge missed opportunity as the designers 
have the biggest opportunity to make the 
most difference.”

Arup associate director Mike Devriendt 
said that as a designer he was always looking 
for ways to innovate within the design phase. 
He agreed with Ibell, saying that it was 
important to create a culture to encourage 
innovation.

“During the design and build phase we are 
continually trying to fi nd innovative ways 
to do things. I think it’s challenging design 
standards and creating the right culture to 
encourage innovation. Dean Street Box on 
Crossrail was a good example of where the 
design standards were challenged by Arup 
and through the use of the observational 
method, cost and programme savings were 
achieved.
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“Designers should 
feel able to 

challenge codes and 
apply solutions that meet 
fundamental principles

In association with

they came up with an alternative design that 
they worked with contractors to ensure that 
it worked well and could be accepted in the 
future.

all parties must be brave 
Former HS2 Ltd chief engineer Chris Dulake 
agreed with Knight, elaborating by saying 
that all the parties didn’t just have to have 
skin in the game, but they had to be equally 
as brave.  

“The important thing is that all parties 
have equal skin in the game – all have to be 
equally brave,” he said. “I have had examples 
on Crossrail where our designers, as the 
employer’s designer have been shy in taking 
risk and Crossrail have had to step in and 
take design liability. These are designer 
behaviours that we have to avoid.”

Mike Devriendt associate director, 
Arup 
Martin Knights managing director, 
tunnelling & earth engineering 
practice, CH2M 
Peter Wright associate director 
tunnels, CH2M/HS2 Ltd 
Gerald Skalla managing director, 
partner, Dr Sauer & Partners 
Klaus Rabensteiner president, 
Geodata 
Ries Bouwman Geodata business 
development manager 
Peter Berger head of department, 
software and systems, Geodata 
Chris Dulake former chief engineer, 
HS2 Ltd 
Bob Ibell chairman, London Bridge 
Associates 
Keith Bowers profession head: deep 
tube tunnels London Underground 
Alastair Cruickshank engineering 
survey manager, Morgan Sindall 
Matthias Gropp associate director 
monitoring, Murphy Surveys 
Colin Sims  head of mining and 
tunnels, Network Rail
Nick Butler project sponsor (east), 
Thames Tideway Tunnel  
Ian Stilgoe positioning director, 
Topcon Europe 
Alexandre Chaizemartin innovation 
expert, Vinci Construction Grands 
Projects

arOUnD THe TaBle

Dulake: Supply chain members must be brave

rabensteiner: Phase out underground workers

We shouldn’t be putting workers underground
Talk turned to safety and the role that 
technology and monitoring has to play in the 
safety of building underground structures.

Many around the table believed that the 
days of workers carrying out dangerous 
tasks underground were numbered and that 
future technology would help to address 
this. 

But concerns were raised about the social 
impact that the technology would have as 
jobs would be lost. 

“I’m not absolutely sure about this,” said 
Ibell. “I know I sound like a Luddite, but does 
it makes sense to get rid of manual work - 
from a social point of view?”

“Isn’t that what innovation is?” responded 
Vinci Construction Grands Projets 
innovation expert Alexandre Chaizemartin. 

“Reducing the number of people actually 
doing things. Potentially people have to 
get a different sort of job, interpreting the 
data, viewing data to enable an emergency  
response to change.”

Geodata president Klaus Rabensteiner 
agreed and also brought it back round 
to safety. He said that the role of the 
worker could be changed and moved from 
underground to monitoring the equipment 
from a place of safety elsewhere.

“The aim is not to eliminate the people but 
they wouldn’t necessarily sit underground,” 
he said. “They sit in a remote control centre 
somewhere.”

Round table     Innovation

However this example was challenged by 
CH2M managing director, tunnelling & earth 
engineering practice Martin Knights. He said 
that he didn’t think that this was innovation 
but simply just a designer applying clever 
thought to address a particular problem.

Knight said: “designers should feel able 
to challenge codes and apply solutions that 
meet fundamental principles rather than 
time serving clauses that don’t allow for 
innovation and experimentation.”

Innovation and having skin in the game
Knight went on to say that consultants and 
designers obviously had good ideas, value 
propositions and innovative approaches 
that they wanted to share and contribute, 
but that having “skin in the game” was 
important, so that they were incentivised to 
have a more effective contribution. 

“It’s a bit like the English breakfast: the 
chicken contributes but the pig certainly is 
engaged!” he said. 

“Clients can do more to create this ethos 
of recognising and valuing the role of 
designers. Clients need to get the best out 
of the supply chain and engage in attracting 
and incentivising designers. After all, clients 
are in competition for the best.”

Geodata head of department, software 
and systems Peter Berger said that he 
also believed that designers could play an 
important role, but that it was important if 
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Round table     Innovation
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E arlier this year, the National 
Audit Offi ce (NAO) reported 
that more than a third of major 
government projects due to be 
completed over the next fi ve 
years were at risk of failure.  

Of the projects due for completion by 
2020, the NAO gave red or amber-red ratings 
to 37 of 106 schemes and said that urgent 
action was needed to improve delivery. 

So far the impact of initiatives designed 
to improve delivery of projects has been 
unclear, and the NAO’s concerns are 
growing. The sheer volume of projects in 
the delivery pipeline, combined with the 
duration of some, the size of individual 
programmes, the fi nance required, and the 
ambition and complexity of transformation 
and infrastructure programmes, can only 
make the challenge greater for the industry. 

Costain, which has recently acquired 
management consultancy Rhead Group, 
hosted a round table with New Civil Engineer 
to discuss the barriers to effort to move 
these projects forward.

“It paints a gloomy picture of the 
likelihood of any project being a success” 
kicked off New Civil Engineer editor Mark 
Hansford speaking of the NAO report. 

“But that is not our world and I think 
we need to persuade the NAO that we are 
better than that.”  

 
Potential for capacity constraints
Costain corporate development director 
Tim Bowen agreed. “Depending on the 
phasing of the delivery of the National 
Infrastructure Plan (NIP), there may be 
capacity constraints. The industry needs to 
work together to innovate and collaborate 
in every phase of the project to deliver the 
business benefi ts to UK PLC as effectively as 
possible.”

“So when the NAO talks about failures, 
we need to know what they mean by it, as it 
refl ects badly on all of us.”

Crossrail programme director Simon 
Wright disagreed, saying the NAO is 
naturally cautious. 

“The question they are posing is: ‘if action 
is not taken’. That is the stage we are at 
today, if you don’t do something you may 
have a problem. That is all they are saying.” 

He went on to say he had observed that, 
with the  growth in infrastructure spending, 
companies in the industry have not in every 
case got the skills, the training, and the right 
innovation. 

Heavy investment is needed, 
he added. “It’s about people, training and 

“When the NAO 
talks about failures, 

we need to know what they 
mean by it, as it refl ects 
badly on all of us

Wright: NAO is naturally cautious

Geoff Smith: Unlocking confidence is key

skills. It’s about investment in innovation 
and technology.

Southern Water director of engineering 
and construction Richard Price agreed that 
skills were lacking, arguing that it is the long-
term relationships founded on collaboration 
that make the difference in terms of training.

“It’s the changing of the muscle memory 
of all those people from the contractor 
background, to the consultant, to the 
client backgrounds. There is a real skills 
development capability challenge at all 
levels within all our organisations.”

Big project breed confi dence to invest
UKPN head of investment delivery Jon 
Allan said that on-project training only 
worked on larger, longer term projects, or 
where there was long-term confi dence that 
those skills would be in demand. “We work 
collaboratively with others in a way that 
gives them confi dence, and us confi dence in 
them. It’s a two-way street. 

“The skills need to be evident from the 
supply chain as well as from the client. 
We should expect our signifi cant 
contractors, engineers, consultants all to be 
investing in training, otherwise we haven’t 
really got much to offer in a world when 
innovation is key.

Taking innovation o� -site
Allan argued that clever thinking was needed 
with the growth of off site construction.

“Increasingly, innovation is being taken 
off-site so we need cooperation for that to 
happen. Technology is vital and innovation 
is part of that. It is important to be able to 
look ahead [as clients] to the supply chain 
as we need to give that visibility to identify  
opportunities for innovation.”

EY executive director for infrastructure, 
Geoff Smith, said it was the responsibility of 

government sponsors and the supply chain 
to create the conditions for success and 
“unlock” confi dence. “The government needs 
to make the list of projects more investable, 
more tangible. The supply chain also has 
a role, to make the necessary investments 
in innovation and both capability and 
capacity”.

Consolidation lessons from other sectors
“UK infrastructure is fragmented. There 
are examples in other industries where 
consolidation has taken place to improve 
capacity and capability, often with the 
inclusion of industry-wide bodies to 
represent their sectors and lead on 
important matters such as government level 
consultation or training. 

“This happens, for example, in aerospace 
or automotive where they have been able 
to make great strides in terms of getting 
organised to improve scale, productivity and 
effi ciency.”

Highways England technology 
programmes director Richard Moir said skills 
academies established by big projects such 
as High Speed 2 (HS2) were leading the way. 
to national skills investment for the future. 
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“There is an element 
of client leadership, 

and public clients are 
better placed than most 
to lead

In association with

with huge opportunities. We would expect 
the private sector to pick up the lead from 
public clients and multiply it several times. 
Crossrail disappears in 2019. We’ll be gone. 

“We can kick start things, sow the seeds, 
and hopefully the private sector can pick it 
up and make it fl y. But only if there is enough 
confi dence in the long term opportunities.”

Costain programme advisory director 
Cameron Tonkin said certainty for the 
infrastructure industry would improve if 
the National Infrastructure Plan (NIP) were 
seen as more than just a list. “We offer 
people good and prosperous careers, invest 
in training, graduate schemes and skills 
development. The NIP commitments are  a 
forecast for certainty which in turn gives us 
confi dence to invest.”

New Civil Engineer’s Hansford asked why 
the industry needed a “security blanket”.

“Even if the NIP became a 10-year-plan, 
this gives us no guarantee of workload. 
There is no guarantee long enough,” he said. 
“Surely we have to have the confi dence 
ourselves to project ourselves. We have to 
trust the world will need engineering.” 
EY’s Smith argued a longer term plan was 
needed. “We need to develop infrastructure-
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AROUND THE TABLE

Curry: Growing appetite for STEM studies

level skills which are there for the life-cycle 
of those assets, not just project delivery 
skills. We aren’t just looking at a 10-year-plan. 
The nature of infrastructure is a very long-
term cycle, it’s not just a 10-year question. 
With nuclear and high speed rail these are 
generational questions and challenges.”

Network Rail commercial and development 
director for infrastructure projects Neil 
Thompson said the industry must ensure it 
has the right quality of clients. “We need to 
look at delivery and the government’s ability 
to be the client or sponsor projects. Have 
we got the right quality of sponsorship in 
the industry, the right quality of clienting? 
We tend to only focus on the end resource. 
The biggest challenge for delivering projects 
within an operational environment is access 
not resources.”

It was important to have experienced 
people making the decisions said UKPN’s 
Allan. “It’s about sustaining that honeymoon 
period after tender award,” he said. “It’s 
about being an intelligent client. It means 
knowing what good looks like, having that 
knowledge to know when to say ‘yes’ and 
when to say ‘no’. Likewise with the overall 
supply chain.”

Does lack of confi dence come from the industry?
Hansford asked whether the lack of 
confi dence in the industry is coming 
from the industry itself. “Crossrail is 
being delivered, and it’s a big tick in the 
infrastructure delivery box. We should have 
confi dence in our delivery of programmes.”

Costain consultancy director Nigel Curry 
feels there is a growing appetite for STEM 
studies, particularly in engineering. 

“Over the next decade there is signifi cant 
investment required in UK infrastructure, 
creating an excellent opportunity to attract 
talent from schools, colleges and universities 
to help deliver these major construction 
programmes”

The industry is being held back because 
it has trouble celebrating its successes, said 
Crossrail’s Wright. “A good day is when we 
are not talked about. We keep quiet, keep a 
low profi le,  and try to make sure it all goes 
well. If it all works, nobody gives us a second 
thought. We don’t celebrate our successes 
enough, we’re not trumpeting it from the 
hilltops. That needs to change.”

Round table     Skills and con� dence

Training academies can benefi t whole industry
“People who are trained and develop skills 
through their academy will not only benefi t 
HS2 but also the wider industry, both in 
public and private sectors. That is the 
investment they are making for their future 
and the country as a whole.” 

Moir continued to ask whether this 
would, and should, be the same for other 
sectors of the industry. “Is nuclear the 
same? Airports? Utilities? If public and 
private companies have longer investment 
plans, fi ve/10/15 year plans, could they be 
more likely to invest in skills academies in 
their own right? Could we have a training 
programme in all the major industry sectors, 
if we were able to plan further ahead and be 
able and confi dent to invest in the future of 
our industry? As an industry we need more 
certainty of the future to make those long 
term investment decisions.”

Major programme should take the lead
Crossrail’s Wright agreed. “Programmes like 
HS2 and Crossrail can and should take that 
initiative, and should take the lead.

“There is an element of client leadership, 
and public clients are better placed 
than most to lead, but how should the 
private sector respond? It depends on 
the  economic climate. We’re perhaps in 
this golden age of growth in infrastructure, 
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Institution of Civil Engineers    Record

More than 3,000 students, 
parents and teachers visited 
the Civil Engineers: Shaping the 
World stand at the UK Big Bang 
Fair last month.

The stand explained civil 
engineering’s role in the world 
and set out the diverse careers 
on offer in the profession.

The ICE teamed up with 
Mace, Morgan Sindall, Mott 
MacDonald, Galliford Try, 
the Institution of Structural 
Engineers, Bam Nuttall, Black 
& Veatch, Kier and Skanska to 
create the stand. Big Bang is 
the largest science, technology, 
engineering and maths (STEM) 

careers event in the UK and 
this year attracted over 70,000 
visitors. It started in 2009, 
initially attracting 6,500 people.

The ICE stand gave seven to 
19 year olds the chance to learn 
more about water, energy and 
transport infrastructure through 
a number of interactive activities. 
Visitors also learned how the 
profession deals with waste, 
works underground and solves a 
range of engineering problems.

The popular “prop up Pisa” 
activity returned to the stand 
this year. For this, visitors 
were tasked with steadying the 
famous leaning tower. Students 

ICE-backed industry stand attracts more than 
3,000 students with engineering activities and 
information about civil engineering careers

F u t u r e  e n g i n e e r 

Thousands visit ICE 
Big Bang fair stand

Students build a tower at the “Shaping the world” stand

Perkins: Hopes to inspire others

F u t u r e  e n g i n e e r

Kier engineer scoops 
James rennie medal 
for Crossrail report

Kier civil engineer Olivia Perkins 
has been awarded the 2016 
James Rennie Medal for her 
Chartered Professional Review 
report on Crossrail contract 
C300/410. Perkins competed 
with Victoria Martin from 
Expedition Engineering and 
Sonja Abhyankar from Arup in 
the first all-female final in the 
medal’s 20 year history. Her 
presentation described her role 
working with the tender team 
and on site. The £500M contract 
was awarded to Bam Ferrovial 
Kier Joint Venture in 2010. “I’m 
proud to be awarded the James 

i C e

iCe HQ to close 
for essential 
refurbishment work

The ICE’s One Great George 
Street headquarters in 
London, will close for essential 
refurbishment and energy 
efficiency work from June 20 to 
19 September. The café bar and 
library will remain open to ICE 
members as usual, but it will 
not be possible to book meeting 
rooms during this period. As 
part of the upgrade, the building 
will re-open with an engineering 
learning and exhibition centre, 
providing the industry with 
a unique space to showcase 
the art and science of civil 
engineering. 

t e C H n i C a l  e x C e l l e n C e

industry leaders to 
hold ‘lunch and learn’ 
webinar sessions

Industry leaders are to 
give a series of lunchtime 
presentations as part of the 
ICE’s new Lunch and Learn 
webinar series. The initiative 
aims to give members a 
convenient way to stay up to 
date with the latest industry 
trends and gives them an 
opportunity to earn CPD points. 
Issues covered will include 
industry transformation, 
resilience, urbanisation, skills, 
lifelong learning and diversity. 
They run every Friday at 1pm for 
30 to 45 minutes. Find out more 
at: www.ice.org.uk/lunchandlearn 

Rennie Medal,” she said. “I hope 
awards like this inspire others to 
gain broad experiences that can 
lead to their own chartership 
success.” The Jean Venables 
Medal for the best Technician 
Professional Review candidate, 
went to Lloyd Clough. Ivik 
Masek won the Tony Chapman 
Medal, recognising the best 
Member Professional Review 
candidate.
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Supporting  
careerS

With the welcome 
return of spring and 
lighter evenings, a 
pause for thought 
for those entering 
exam season, which 
sees thousands at 
schools, colleges 
and universities 
preparing for this 
critical milestone 

before moving onto the next phase in their 
development.  

Similarly, and crucially for our industry, record 
numbers of engineers and technicians are also 
undertaking their Professional Review.

For most, the Professional Review represents 
the culmination of years of education, training, 
professional development and preparation.  
Rightly so, the day will have been carefully 
planned, heeding advice of colleagues, mentors 
and the ICE’s membership team.  

While the fervour of the season reaches 
its peak, it’s important to reflect on managed 
professional development and proactive career 
progression, and recognise that this vital stage 
– that of peer recognition – is a milestone in 
an ongoing project. As with any successful 
project the stages need to be planned, we need 
to address the “why”, identify the deliverables, 
stakeholders, milestones, maintenance 
programme, share lessons learned, and celebrate 
delivery.

Managed career progression can at times 
suffer at the hands of other priorities, but 
growing our skills and competences should not 
be left to chance. 

Thankfully experience cannot be “unlearned” 
so nothing is lost, but the journey is much 
quicker if planned and navigated.  

Mentors are of course vital stakeholders, 

providing navigation, keeping an eye on the 
destination and options ahead. Our ongoing 
EngTech campaign with IET and IMechE, has 
once again showed that effective mentoring is 
the key to success. 

Of course, for the vast majority, support 
for apprentices, technicians and graduates is 
in addition to the “day job”, which is why we 
continually seek to evolve our support and 
services.  

Managed and staged, progression is key, 
and recent conversations with trainees and 
employers reinforce the fact that all stakeholders 
in this project share common aims, and that 
mentoring and guidance from employers and 
the ICE are what make the difference. And on 
the theme of progression, I’m encouraged to 
see more employers promoting Incorporated 
Engineer (IEng) status on this career journey, 
whether on route or as a destination.

The ICE’s Membership Recruitment team 
continues to support employers and their 
trainees through visits, events, mentor forums 
and through virtual means. Our webinar 
programme (live and recorded) and virtual 
membership surgeries all add capacity to deliver 
advice to more people, more quickly. 

Employers tell me that the well-established 
ICE professional development programme, 
our standards and support are highly valued. 
Success of project career development is 
dependent on the buy-in and contribution of 
many stakeholders, and I know the inspiration 
provided by mentors is critical.

Our support will continue to evolve to ensure 
mentors have the time and space needed to 
provide inspiration, and ultimately help to 
supply the next generation of technicians and 
engineers.
Steve Feeley is ICE membership recruitment 
director
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were also challenged to create 
the tallest Jenga tower, design 
the sturdiest bridge and 
create the most effective wind 
turbine. They also discovered 
how pedestrian movement 
affects the way infrastructure 
is designed, using Mott 
MacDonald’s STEPS pedestrian 
simulation tool.

Big Bang visitors also took 
part in the ICE’s new “Find 
the Civil Engineer within you” 
interactive quiz. The quiz 
establishes how and where 
participants would like to make 
a difference in the world, the 
type of working environment 
they prefer, what fascinates 
them as well as how they 
communicate with others and 
solve problems. It then suggests 
the civil engineering job that 
best suits their personality.

Mott MacDonald graduate 
civil engineer Jason Beltrame, 
a volunteer on the “Civil 
engineers: Shaping the world” 
stand, said: “Volunteering at the 
ICE stand is so far the highlight 
of my 2016; it was rewarding 
to have so many enthusiastic 
young people inquisitive about 
what I do.”

Steve 
Feeley

as New Civil Engineer is now 
published monthly, the names 
of candidates recently awarded a 
professional qualification with iCe 
will only be published online at 
www.newcivilengineer.com/latest/
icenews. they will no longer be 
published in the print edition.
 
The pass lists will also be published 
on ICE’s website, along with the 
names of all candidates applying 
for professionally qualified 
membership (Bylaw 16). Both 
can be viewed at www.ice.org.uk/
bylaw16 under “newest qualified 
member”. Lists will remain on the 
site for 28 days. To view lists on 
the New Civil Engineer website,  
visit www.newcivilengineer.com/
latest/icenews

Pass lIsTs, Bylaw 16
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Fair last month.
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on offer in the profession.
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Mace, Morgan Sindall, Mott 
MacDonald, Galliford Try, 
the Institution of Structural 
Engineers, Bam Nuttall, Black 
& Veatch, Kier and Skanska to 
create the stand. Big Bang is 
the largest science, technology, 
engineering and maths (STEM) 

careers event in the UK and 
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visitors. It started in 2009, 
initially attracting 6,500 people.
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more about water, energy and 
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a number of interactive activities. 
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The popular “prop up Pisa” 
activity returned to the stand 
this year. For this, visitors 
were tasked with steadying the 
famous leaning tower. Students 

ICE-backed industry stand attracts more than 
3,000 students with engineering activities and 
information about civil engineering careers

F u t u r e  e n g i n e e r 

Thousands visit ICE 
Big Bang fair stand

Students build a tower at the “Shaping the world” stand

Perkins: Hopes to inspire others

F u t u r e  e n g i n e e r

Kier engineer scoops 
James rennie medal 
for Crossrail report

Kier civil engineer Olivia Perkins 
has been awarded the 2016 
James Rennie Medal for her 
Chartered Professional Review 
report on Crossrail contract 
C300/410. Perkins competed 
with Victoria Martin from 
Expedition Engineering and 
Sonja Abhyankar from Arup in 
the first all-female final in the 
medal’s 20 year history. Her 
presentation described her role 
working with the tender team 
and on site. The £500M contract 
was awarded to Bam Ferrovial 
Kier Joint Venture in 2010. “I’m 
proud to be awarded the James 

i C e

iCe HQ to close 
for essential 
refurbishment work

The ICE’s One Great George 
Street headquarters in 
London, will close for essential 
refurbishment and energy 
efficiency work from June 20 to 
19 September. The café bar and 
library will remain open to ICE 
members as usual, but it will 
not be possible to book meeting 
rooms during this period. As 
part of the upgrade, the building 
will re-open with an engineering 
learning and exhibition centre, 
providing the industry with 
a unique space to showcase 
the art and science of civil 
engineering. 
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industry leaders to 
hold ‘lunch and learn’ 
webinar sessions

Industry leaders are to 
give a series of lunchtime 
presentations as part of the 
ICE’s new Lunch and Learn 
webinar series. The initiative 
aims to give members a 
convenient way to stay up to 
date with the latest industry 
trends and gives them an 
opportunity to earn CPD points. 
Issues covered will include 
industry transformation, 
resilience, urbanisation, skills, 
lifelong learning and diversity. 
They run every Friday at 1pm for 
30 to 45 minutes. Find out more 
at: www.ice.org.uk/lunchandlearn 
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awards like this inspire others to 
gain broad experiences that can 
lead to their own chartership 
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went to Lloyd Clough. Ivik 
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Medal, recognising the best 
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schools, colleges 
and universities 
preparing for this 
critical milestone 

before moving onto the next phase in their 
development.  
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numbers of engineers and technicians are also 
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For most, the Professional Review represents 
the culmination of years of education, training, 
professional development and preparation.  
Rightly so, the day will have been carefully 
planned, heeding advice of colleagues, mentors 
and the ICE’s membership team.  

While the fervour of the season reaches 
its peak, it’s important to reflect on managed 
professional development and proactive career 
progression, and recognise that this vital stage 
– that of peer recognition – is a milestone in 
an ongoing project. As with any successful 
project the stages need to be planned, we need 
to address the “why”, identify the deliverables, 
stakeholders, milestones, maintenance 
programme, share lessons learned, and celebrate 
delivery.

Managed career progression can at times 
suffer at the hands of other priorities, but 
growing our skills and competences should not 
be left to chance. 

Thankfully experience cannot be “unlearned” 
so nothing is lost, but the journey is much 
quicker if planned and navigated.  

Mentors are of course vital stakeholders, 

providing navigation, keeping an eye on the 
destination and options ahead. Our ongoing 
EngTech campaign with IET and IMechE, has 
once again showed that effective mentoring is 
the key to success. 

Of course, for the vast majority, support 
for apprentices, technicians and graduates is 
in addition to the “day job”, which is why we 
continually seek to evolve our support and 
services.  

Managed and staged, progression is key, 
and recent conversations with trainees and 
employers reinforce the fact that all stakeholders 
in this project share common aims, and that 
mentoring and guidance from employers and 
the ICE are what make the difference. And on 
the theme of progression, I’m encouraged to 
see more employers promoting Incorporated 
Engineer (IEng) status on this career journey, 
whether on route or as a destination.

The ICE’s Membership Recruitment team 
continues to support employers and their 
trainees through visits, events, mentor forums 
and through virtual means. Our webinar 
programme (live and recorded) and virtual 
membership surgeries all add capacity to deliver 
advice to more people, more quickly. 

Employers tell me that the well-established 
ICE professional development programme, 
our standards and support are highly valued. 
Success of project career development is 
dependent on the buy-in and contribution of 
many stakeholders, and I know the inspiration 
provided by mentors is critical.

Our support will continue to evolve to ensure 
mentors have the time and space needed to 
provide inspiration, and ultimately help to 
supply the next generation of technicians and 
engineers.
Steve Feeley is ICE membership recruitment 
director
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is designed, using Mott 
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simulation tool.
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establishes how and where 
participants would like to make 
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type of working environment 
they prefer, what fascinates 
them as well as how they 
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solve problems. It then suggests 
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The ICE has appointed 
University of Warwick professor 
of civil engineering Ian Guymer 
as its first ever academic in 
residence. 

He will work with ICE 
members and industry leaders 
to identify new areas where civil 
engineers can help tackle the 
challenges facing the world. 

He will use his experience 
as joint lead of University of 
Warwick’s Sustainable Cities 
Global Research Priority 
team to engage with other 
disciplines such as social 
sciences, economics, planning 
and computer sciences. He is 
also an expert on the mixing 
and transportation of pollutants 
in drinking water, rivers and 
coastal environments.

The ICE’s Shaping the World 
initiative brings together leading 
civil engineers to address the 
major infrastructure challenges 
of our time. Guymer will focus 
on projects that trailblaze new 
civil engineering interventions 
and work in partnership with 
others to pilot new ideas. The 
Ove Arup Foundation and the 
Gatsby Foundation, established 
by David Sainsbury, have helped 
to fund the post.

Harnessing the knowledge 
of the ICE’s 88,000-strong 
membership, Guymer’s insight 
will help catalyse the initiative’s 
work programme, which will 
inform ICE efforts to help 
policymakers tackle priority 
issues  like resilience and 

Guymer to help 
industry work out 
response to global 
challenges

i C e

ICE names warwick professor 
as academic in residence

civil engineers. To catalyse 
changes and advancements 
in the sector, the Shaping the 
World programme identifies and 
supports great ideas, nursing 
them to fruition.”

ICE director general, Nick 
Baveystock, added: “As industry 
thought leaders, the ICE’s 
members and partners can help 
turn knowledge into action by 
developing solutions to the 
complex problems we face. 

“In keeping with ICE’s heritage 
of fostering best practice in civil 
engineering, projects supported 
by the Shaping the World 
Appeal should demonstrate a 
rigorous and evidence based 
approach. Professor Guymer will 
advise the Appeal’s Programme 
Development Group on what 
projects to take forward for the 
campaign.”

guymer: Will contribute to iCe Shaping the World programme

innovation. 
“It is an honour to be working 

with the ICE to help enhance the 
impact of our essential global 
infrastructure,” said Guymer. 

“Civil engineering is the 
vehicle of civilisations, but 
is stalling at a critical time in 
history. 

“While the technology and 
healthcare sectors have leapt 
forward into the future – 
innovating and experimenting 
– civil engineering has struggled 
to accelerate its pace of change.

“Humanity is entering an 
age where machines can 
think for themselves and 
cities grow beyond the tens 
of millions. Climate change 
and technological innovations 
are disrupting construction 
activities around the world – 
presenting new challenges for termite mounds: engineered 

e n g i n e e r i n g  

termites are 
nature’s best 
engineers

Researchers at the Indian 
Institute of Science have 
crowned the mound building 
termite the “top engineer of the 
natural world”, after a study 
revealed the supremacy of their 
building techniques.

Scientists have already 
discovered that termites 
build mounds in a unique way 
involving “bio-cementation”, 
where grains of soil are fused 
into balls with moisture, saliva 
and excrement. The balls 
are then used like bricks to 
construct mounds.

The new research, published 
in the ICE’s Environmental 
Geotechnics journal, shows 
that this process makes the 
mounds 10 times stronger than 
structures made of unmodified 
materials.

Experiments also revealed 
that the termites choose finer 
grains with the best engineering 
properties when given a choice 
of foreign materials to build 
with. They also adjust the 
amount of moisture used to 
cement the balls, according to 
the material used.

“This study will hopefully 
provide further insight into 
the effectiveness of the bio-
cementation process for a 
range of structures,” said the 
research paper’s author Ramesh 
Kandasami.
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LeaDing tHe 
agenDa 

We as civil 
engineers know 
our quality of 
life depends on 
infrastructure. 
There would be little 
economic activity 
without energy 
generation and 
distribution, water 
supply and disposal, 

transportation and waste management.
Wales, along with the devolved governments 

of Scotland, Northern Ireland and London, is 
facing real challenges as we move towards the 
Elections in May, and the Institution has been 
providing independent expertise to all parties on 
the challenges facing infrastructure in the next 
assembly term and beyond. 

ICE Wales Cymru’s Manifesto for Infrastructure 
in Wales 2016: Prosperity, Growth and jobs 
sets out these challenges and three clear 
recommendations.

Wales must continue to invest in new and 
existing infrastructure assets and speed the 
transition to a resilient and low carbon economy. 
Wales must continue to invest to grow the next 
generation of engineers and upskill our current 
workforce so that we can deliver infrastructure 
that drives our economy and society. And 
the Wales Infrastructure Investment Plan 
must be progressed to develop a pipeline of 
infrastructure projects with timelines developed, 
and supported by a Wales Infrastructure body.

In short, we are urging all parties and 
prospective Assembly Members to place 
infrastructure investment at the heart of their 
policies and to commit to infrastructure in Wales.

Wales needs a clear vision for infrastructure 
which looks forward 25 years, developed 
through engagement with governments, clients, 

investors, operators and delivery teams. 
We are at a cross roads – the next steps in 
the development of the Wales Infrastructure 
Investment Plan are crucial to the delivery 
of effective, resilient infrastructure, and our 
transition to a low carbon economy.

We must also continue to invest in the next 
generation of engineers – we cannot achieve 
infrastructure which drives our economy, society 
and innovation, without a skilled workforce to 
deliver it. We would like to see commitment to 
a skills strategy for Wales, and the expansion of 
successful apprenticeship initiatives.

Following on from the Welsh Assembly 
elections, we have a great opportunity, while 
infrastructure is a hot topic, to celebrate 
the very best infrastructure projects and 
their contribution to local communities and 
economies. Those completed in Wales during 
2015 will be recognised at the ICE Wales Cymru 
Awards 2016 on 17 June in Cardiff, with ICE 
President Sir John Armitt and industry leaders 
in Wales. 

Six fantastic projects have been shortlisted for 
the George Gibby Award for projects over £3M, 
three for the Roy Edwards Award for projects 
less than £3M, and four projects are shortlisted 
for the Made in Wales category – for schemes 
designed in Wales, but constructed elsewhere 
in the UK or overseas – and Studies & Research 
Award.

I’m delighted to see such a diverse range of 
projects representing the many aspects of civil 
engineering across Wales.
See all the projects short listed for the ICE 
Wales Cymru Awards 2016 at: https://www.
ice.org.uk/news/wales-civil-engineering-
award-shortlist-announced 
Get involved in ICE’s devolved elections 
debate on Twitter at #Commit2infra
� Keith Jones is ICE Wales Cymru director

Keith 
Jones
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with the ICE to help enhance the 
impact of our essential global 
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“Civil engineering is the 
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“While the technology and 
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activities around the world – 
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Researchers at the Indian 
Institute of Science have 
crowned the mound building 
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natural world”, after a study 
revealed the supremacy of their 
building techniques.
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discovered that termites 
build mounds in a unique way 
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where grains of soil are fused 
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are then used like bricks to 
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in the ICE’s Environmental 
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that this process makes the 
mounds 10 times stronger than 
structures made of unmodified 
materials.

Experiments also revealed 
that the termites choose finer 
grains with the best engineering 
properties when given a choice 
of foreign materials to build 
with. They also adjust the 
amount of moisture used to 
cement the balls, according to 
the material used.

“This study will hopefully 
provide further insight into 
the effectiveness of the bio-
cementation process for a 
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r e g i o n a l  V i e W :  W a l e S

LeaDing tHe 
agenDa 

We as civil 
engineers know 
our quality of 
life depends on 
infrastructure. 
There would be little 
economic activity 
without energy 
generation and 
distribution, water 
supply and disposal, 

transportation and waste management.
Wales, along with the devolved governments 

of Scotland, Northern Ireland and London, is 
facing real challenges as we move towards the 
Elections in May, and the Institution has been 
providing independent expertise to all parties on 
the challenges facing infrastructure in the next 
assembly term and beyond. 

ICE Wales Cymru’s Manifesto for Infrastructure 
in Wales 2016: Prosperity, Growth and jobs 
sets out these challenges and three clear 
recommendations.

Wales must continue to invest in new and 
existing infrastructure assets and speed the 
transition to a resilient and low carbon economy. 
Wales must continue to invest to grow the next 
generation of engineers and upskill our current 
workforce so that we can deliver infrastructure 
that drives our economy and society. And 
the Wales Infrastructure Investment Plan 
must be progressed to develop a pipeline of 
infrastructure projects with timelines developed, 
and supported by a Wales Infrastructure body.

In short, we are urging all parties and 
prospective Assembly Members to place 
infrastructure investment at the heart of their 
policies and to commit to infrastructure in Wales.

Wales needs a clear vision for infrastructure 
which looks forward 25 years, developed 
through engagement with governments, clients, 

investors, operators and delivery teams. 
We are at a cross roads – the next steps in 
the development of the Wales Infrastructure 
Investment Plan are crucial to the delivery 
of effective, resilient infrastructure, and our 
transition to a low carbon economy.

We must also continue to invest in the next 
generation of engineers – we cannot achieve 
infrastructure which drives our economy, society 
and innovation, without a skilled workforce to 
deliver it. We would like to see commitment to 
a skills strategy for Wales, and the expansion of 
successful apprenticeship initiatives.

Following on from the Welsh Assembly 
elections, we have a great opportunity, while 
infrastructure is a hot topic, to celebrate 
the very best infrastructure projects and 
their contribution to local communities and 
economies. Those completed in Wales during 
2015 will be recognised at the ICE Wales Cymru 
Awards 2016 on 17 June in Cardiff, with ICE 
President Sir John Armitt and industry leaders 
in Wales. 

Six fantastic projects have been shortlisted for 
the George Gibby Award for projects over £3M, 
three for the Roy Edwards Award for projects 
less than £3M, and four projects are shortlisted 
for the Made in Wales category – for schemes 
designed in Wales, but constructed elsewhere 
in the UK or overseas – and Studies & Research 
Award.

I’m delighted to see such a diverse range of 
projects representing the many aspects of civil 
engineering across Wales.
See all the projects short listed for the ICE 
Wales Cymru Awards 2016 at: https://www.
ice.org.uk/news/wales-civil-engineering-
award-shortlist-announced 
Get involved in ICE’s devolved elections 
debate on Twitter at #Commit2infra
� Keith Jones is ICE Wales Cymru director

Keith 
Jones
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Software

Understanding the true strength of an 

existing reinforced concrete slab greatly 

benefits engineers involved in 

refurbishment projects, where slabs are 

often crucial to both structural strength 

and project cost.

The yield-line method provides a proven 

means of revealing hidden strength, and 

LimitState:SLAB is the only software to 

systematically automate the method. It 

will identify the inherent strength of 

existing structures by rapidly finding the 

critical failure mechanism for problems 

of any geometry.

The software can also be used to 

generate new designs which are more 

economic, with less ireinforcement and 

simpler layouts.

According to a Concrete Centre report, 

yield-line design provides “a great 

opportunity for more competitive 

concrete structures” and LimitState:SLAB 

helps make this a reality.

Visit our website and find out more at a 

free technical webinar, or download it to 

try it for yourself.

For more information email

info@limitstate.com or visit

www.limitstate.com/SLAB2

Reveal hidden slab strength with LimitState:SLAB

Geotechnical

Geotechnical Solutions

01236 467 000     
www.bamritchies.co.uk

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

to advertiSe PleaSe contact 

Pearce camPion on 020 3033 2979
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Piling • Dredging 
Cable & Pipe Laying 
Rock Placement 
Commercial Diving 
Sea Walls & Quays 
Bank Stabilisation 
Landing Stages 
Pontoons & Jetties 
Infrastructure Repairs 
Renewable Energy 
Flood Defences
Principal Contractor Experience
Design Capability

Marine Plant Hire
Crane & Spud Leg Barges 
Hopper Barges 
Pontoons • Workboats 
Survey Vessel 
Safety Boats • Tugs 
Dredge Pumping System

TMS Maritime is a 
leading UK specialist in 
marine civil engineering, 
ancillary floating plant 
and diving services

Tel: +44 (0)1626-866066 
Email: info@tmsmaritime.co.uk 

www.tmsmaritime.co.uk

International Tug and Towing 

www.griffintms.com

Marine Construction Services

marine civil engineering

All you’ll ever need..

0800 856 0057
www.welwyntoolgroup.com

Tools

courses

  

 
  
  
 
 
 
 

 
 

 

  
 
 

  
 

Training Courses 
 

Design of Retaining Walls to EC7 
Bristol: 21 Apr; Belfast: 12 May; Heathrow: 14 Jul; Birmingham: 9 Aug 

 

Ground Conditions Identification & Interpretation 
Bristol: 12 May 

 

ICE Technical Report Route 
Birmingham: 5 May; Glasgow: 6 Jul; Bristol: 3 Aug 

 
Forms of Contract 
NEC3 - Introduction 

Birmingham: 17 May; Cardiff: 1 Sep; Belfast: 24 Nov 
 

JCT 2011 Design & Build Contract (2 Days) 
Bristol: 10-11 May 

 
Environmental 

Drainage Design (Foul & Surface Water) 
Glasgow: 25 May; Cardiff: 8 Jun; Belfast: 16 Jun; Birmingham: 12 Jul 

 

SuDS – Engineering Aspects 
Belfast: 21 Apr; Glasgow: 5 May; Bristol: 16 Jun 

 

Land Drainage Law for Non-Legal Professionals 
Cardiff: 21 Apr; Heathrow: 12 May; Manchester: 23 Jun 

 
Health, Safety & Welfare 

Legislation 
Birmingham: 7 Jul 

Regulations & Codes 
Birmingham: 27 Apr; Glasgow: 12 May; Bristol: 6 Jul 

Site & General Safety 
Birmingham: 16 Jun; Glasgow: 27 Sep 

 

CDM Regs 2015 
Overview for Designers, Principal Designers & Clients 

Bristol: 5 May; Cardiff: 15 Sep; Belfast: 22 Sep 
 

Temporary Works Coordinator/Supervisor 
Glasgow: 20 Apr; Cardiff: 19 May; Manchester: 29 Jun 

 
Highways 

(Endorsed by CIHT for CPD) 
Highway Law in Development Control - Introduction 

Glasgow: 1 Jun; Cardiff: 20 Jul; Belfast: 7 Sep 
 

Pavement Design using the DMRB 
Glasgow: 18 May; Bristol: 2 Jun 

 

Practical Highway Design - Introduction 
Cardiff: 11 May; Glasgow: 2 Jun; Manchester: 4 Aug; Belfast: 8 Sep 

 
 
 

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



82 n e w  c i v i l  e n g i n e e r  /  m ay  16

Classified
c O n T a c T  P e a r c e  c a m P i o n  0 2 0  3 0 3 3  2 7 6 7  P e a r c e . c a m P i O n @ e m a P. c O m

Software

Understanding the true strength of an 

existing reinforced concrete slab greatly 

benefits engineers involved in 

refurbishment projects, where slabs are 

often crucial to both structural strength 

and project cost.

The yield-line method provides a proven 

means of revealing hidden strength, and 

LimitState:SLAB is the only software to 

systematically automate the method. It 

will identify the inherent strength of 

existing structures by rapidly finding the 

critical failure mechanism for problems 

of any geometry.

The software can also be used to 

generate new designs which are more 

economic, with less ireinforcement and 

simpler layouts.

According to a Concrete Centre report, 

yield-line design provides “a great 

opportunity for more competitive 

concrete structures” and LimitState:SLAB 

helps make this a reality.

Visit our website and find out more at a 

free technical webinar, or download it to 

try it for yourself.

For more information email

info@limitstate.com or visit

www.limitstate.com/SLAB2

Reveal hidden slab strength with LimitState:SLAB

Geotechnical

Geotechnical Solutions

01236 467 000     
www.bamritchies.co.uk

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

to advertiSe PleaSe contact 

Pearce camPion on 020 3033 2979

83n e w  c i v i l  e n g i n e e r  /  m ay  16

Classified
c O n T a c T  P e a r c e  c a m P i o n  0 2 0  3 0 3 3  2 7 6 7  P e a r c e . c a m P i O n @ e m a P. c O m

Piling • Dredging 
Cable & Pipe Laying 
Rock Placement 
Commercial Diving 
Sea Walls & Quays 
Bank Stabilisation 
Landing Stages 
Pontoons & Jetties 
Infrastructure Repairs 
Renewable Energy 
Flood Defences
Principal Contractor Experience
Design Capability

Marine Plant Hire
Crane & Spud Leg Barges 
Hopper Barges 
Pontoons • Workboats 
Survey Vessel 
Safety Boats • Tugs 
Dredge Pumping System

TMS Maritime is a 
leading UK specialist in 
marine civil engineering, 
ancillary floating plant 
and diving services

Tel: +44 (0)1626-866066 
Email: info@tmsmaritime.co.uk 

www.tmsmaritime.co.uk

International Tug and Towing 

www.griffintms.com

Marine Construction Services

marine civil engineering

All you’ll ever need..

0800 856 0057
www.welwyntoolgroup.com

Tools

courses

  

 
  
  
 
 
 
 

 
 

 

  
 
 

  
 

Training Courses 
 

Design of Retaining Walls to EC7 
Bristol: 21 Apr; Belfast: 12 May; Heathrow: 14 Jul; Birmingham: 9 Aug 

 

Ground Conditions Identification & Interpretation 
Bristol: 12 May 

 

ICE Technical Report Route 
Birmingham: 5 May; Glasgow: 6 Jul; Bristol: 3 Aug 

 
Forms of Contract 
NEC3 - Introduction 

Birmingham: 17 May; Cardiff: 1 Sep; Belfast: 24 Nov 
 

JCT 2011 Design & Build Contract (2 Days) 
Bristol: 10-11 May 

 
Environmental 

Drainage Design (Foul & Surface Water) 
Glasgow: 25 May; Cardiff: 8 Jun; Belfast: 16 Jun; Birmingham: 12 Jul 

 

SuDS – Engineering Aspects 
Belfast: 21 Apr; Glasgow: 5 May; Bristol: 16 Jun 

 

Land Drainage Law for Non-Legal Professionals 
Cardiff: 21 Apr; Heathrow: 12 May; Manchester: 23 Jun 

 
Health, Safety & Welfare 

Legislation 
Birmingham: 7 Jul 

Regulations & Codes 
Birmingham: 27 Apr; Glasgow: 12 May; Bristol: 6 Jul 

Site & General Safety 
Birmingham: 16 Jun; Glasgow: 27 Sep 

 

CDM Regs 2015 
Overview for Designers, Principal Designers & Clients 

Bristol: 5 May; Cardiff: 15 Sep; Belfast: 22 Sep 
 

Temporary Works Coordinator/Supervisor 
Glasgow: 20 Apr; Cardiff: 19 May; Manchester: 29 Jun 

 
Highways 

(Endorsed by CIHT for CPD) 
Highway Law in Development Control - Introduction 

Glasgow: 1 Jun; Cardiff: 20 Jul; Belfast: 7 Sep 
 

Pavement Design using the DMRB 
Glasgow: 18 May; Bristol: 2 Jun 

 

Practical Highway Design - Introduction 
Cardiff: 11 May; Glasgow: 2 Jun; Manchester: 4 Aug; Belfast: 8 Sep 

 
 
 

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



84 n e w  c i v i l  e n g i n e e r  /  m aY  16

Timber SofTware

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

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 liTeraTure

Classified
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newcivilengineer.com

Glenigan are the leading supplier of 
construction project leads in the UK. We add 
over 5,000 projects every month, containing 
details on the stage, value, online plans and 

contact details of key decision makers involved.

Looking for 
construction 

project 
leads?

Receive 5 free construction project 
leads relevant to your business 

- visit www.gleniganleads.com/leads

5 FREE 
Project LeadsGlenigan are the leading supplier of 

construction project leads in the UK. We add 
over 5,000 projects every month, containing 
details on the stage, value, online plans and 

contact details of key decision makers involved.

Looking for 
construction 

project 
leads?

Receive 5 free construction project 
leads relevant to your business 

- visit www.gleniganleads.com/leads

5 FREE 
Project Leads

25-26 MAY 2016, AMERICA SQUARE CONFERENCE CENTRE, LONDON

Gold sponsors Endorsers 

22-23 JUNE 2016, INMARSAT, LONDON

Gold sponsors Endorsers 

6-7 JULY 2016, INMARSAT, LONDON

Gold partners Silver partner Media Partner

BOOK ONLINE TO SAVE 10% USING CODE TRANSPORT 

NCE_CON04_UK_TRANSPORT_FPAD.indd   1 12/04/2016   11:29
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Solution Civil Engineering and Rail divisions are keen on speaking to the 
following candidates who have exposure within Highways, Rail, LU and Utilities.

If you are interested in having a full and confi dential chat about any of the above 
roles or are currently seeking a new career challenge, get in touch.

 SUB/SITE AGENTS - LONDON & SOUTH WEST
Bridges, Stations or Airports exposure

GENERAL FOREMEN (M/F) - LONDON & SOUTH WEST
Rail or London Underground experience

ENGINEERS (ALL LEVELS) - LONDON, SOUTH WEST & SOUTH WALES
Civil Engineering and/or Rail background 

QUANTITY SURVEYORS X 2 - LONDON
London Underground, Rail or Civil Engineering backgrounds considered

HEALTH & SAFETY MANAGERS X 2 - ESSEX & LONDON
Highways or Rail experience

Alex Prime
CIVIL ENGINEERING

Dave Rowe
RAIL & LONDON UNDERGROUND

Dave Rowe
RAIL & LONDON UNDERGROUND

T: 0207 855 9644
M: 0796 005 4752

E: drowe@sol-rec.com

Alex Prime
CIVIL ENGINEERING & UTILITIES

T: 0207 855 9644
M: 0792 328 8857

E: aprime@sol-rec.com

now part of 
and trading as

Join our Team

Geosyntec Consultants 
is an international 

consultancy 
headquartered 

in the US with offices 
located in the UK and 

other international 
locations. We focus on 

providing high-value 
services and solutions to 
our clients’ most exciting 

initiatives and complex 
challenges.

We are seeking a talented 
and experienced Principal 
Geotechnical/Civil Engineer 
to join our team in the UK.
The successful candidate will 
actively grow our Power and Utility 
Sector activities and will lead geo-
environmental projects for our industrial 
and defence sector clients. This is 
an exciting opportunity to become a 
member of a dynamic, fast-growing 
team within Geosyntec and to work 
collaboratively with colleagues in the 
US and internationally.

For more details about this position and 
the required qualifications visit 
www.ncejobs.co.uk

Equal Employment 
Opportunity and Affirmative 

Action Employer

Careers at Geosyntec UK
geosyntec.eu/geosyntec-careers

Principal Engineer 
c£40,000 plus car allowance 
Red Bull (Staffordshire)

Graduate Asset Engineer
c£26,000 plus car allowance 
Leeds, Milton Keynes, Brentford (London)

Engineering Technician
c£23,000 plus car allowance 
Leeds, Milton Keynes, Hatton (Warwickshire)  
Fazeley (Staffordshire)

The Canal & River Trust is among the UK’s biggest 
charities, entrusted with the care of 2,000 miles of 
waterways in England and Wales. Join us, in one of these 
three engineering roles, and you will play a vital part in 
preserving the nation’s 200-year-old canal system and 
enhancing it for future generations.

In the Principal Engineer role, you will lead a small team 
that provides technical expertise and manages high risk 
asset in the Manchester and Pennine Waterway. A Chartered 
Engineer or equivalent professional qualification is 
essential. In the Asset Engineer role, you will be helping 
to preserve canals and rivers within the management of The 
Trust. Graduate membership of a professional body such 
as ICE, CIWEM or SEE is essential. For the Engineering 
Technician role, which is all about finding ways to fix 
defects, you will ideally have an HNC in Civil Engineering 
with experience of similar works and be able to develop 
details using AutoCAD.

To find out more and apply, please visit  
canalrivertrust.org.uk/jobs

Please search under job ref: 2016-2033 (Principal Engineer); 
2016-2081 (Graduate Engineer); or 2016-2079 (Technician).

Closing date for applications: 1st May 2016.

Build on  
200 years 
of engineering 
achievement

Canal & River Trust is a  
registered charity No.114679.
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www.menasaandpartners.com

Searching Executi ve Talent Globally

We have a wide variety of Internati onal vacancies available so if you are seeking your next overseas assignment 
please email info@menasaandpartners.com for a confi denti al discussion.

Middle East
Associate – Uti liti es
Qatar
£95k-£105k TAX FREE Package
A globally recognisable Engineering 
consultancy requires an experienced 
Associate with extensive experience 
in the design leadership on large-scale 
Water/Wastewater projects to review 
designs and liaise extensively with 
clients. You must hold a degree in Civil 
Engineering and be Chartered with a 
minimum of 10 years’ design experience 
on Water/Wastewater projects with 
reputable consultancies.

gareth@menasaandpartners.com

PM & Assistant PM – Expressways
Qatar
£95k-£115k TAX FREE Package 
Required to work in Qatar on a major 
$1.7billion highway and associated 
infrastructure project. Among other 
responsibiliti es, both positi ons 
will require the monitoring and 
coordinati ng of site staff  acti viti es and 
liaising with local stakeholders when 
required. Advising on contractual and 
constructi on matt ers, you will have a 
minimum of 15-20 years’ experience 
in the constructi on supervision of 
highways and structures, including 
underpasses, bridges and cut and 
cover tunnels. 
greg@menasaandpartners.com

Claims Manager – Infrastructure
Qatar
£150k-£160k TAX FREE Package
An internati onal Engineering 
consultancy has an urgent requirement 
for a Claims Manager with strong 
experience in infrastructure projects 
(roads/highways/rail/airports) to 
review and investi gate complex 
claims. You must hold a BSc in QS 
and be Chartered with a minimum of 
15 years’ claims experience on large 
infrastructure projects.

kristi ne@menasaandpartners.com

SE Asia
Rail Design Manager
Kuala Lumpur
£70k-£100k Total Package
You will oversee the track-work and 
alignment design aspects of metro rail 
projects (MRT/LRT) across South East 
Asia from concept design through to 
operati on and maintenance. You should 
hold Chartered Engineer status and 
ideally have 15+ years’ experience as an 
Engineer within both rail operators and 
engineering consultancies.

jon@menasaandpartners.com

Senior Engineer – Water
Hong Kong
£70k-£90k Total Package
You will focus on the Hong Kong market, 
but may also involve working on other 
projects in the region. This is a technical 
and design-oriented role which will 
also include some client-facing and 
work-winning responsibility. Areas for 
design engineering focus will include 
sewage treatment, sludge treatment 
and incinerator design. You should have 
10+ years’ experience in Process Design 
for Sewage or Wastewater Treatment 
Works and Municipal Solid Waste 
Treatment Works.

jon@menasaandpartners.com

Regional Rail Systems DM
Singapore
£100k-£120k Total Package
Seeking an experienced Rail Systems 
Design Manager for multi ple projects 
across South East Asia for a leading 
Engineering consultancy group. You 
should have 20+ years of successfully 
overseeing the design, constructi on, 
integrati on, and assurance of major 
rail technology systems, and have well-
rounded knowledge of Rail Systems such 
as signalling communicati on, driverless 
controls, and more.
jon@menasaandpartners.com

Middle East South East Asia UK
Principal Engineer - Bridges
Glasgow/London
£45k-£55k p.a.
An exciti ng opportunity with a 
reputable internati onal Engineering 
consultancy. You will have extensive 
‘hands on’ bridge design and design 
management experience. Along with 
this, you must demonstrate leadership 
of the structures team from a business 
development, technical, fi nancial 
and managerial perspecti ve. You will 
be degree qualifi ed and a Chartered 
Engineer with 12+ years’ experience on 
major bridge and structural projects. 
greg@menasaandpartners.com

Programme Manager
London/Manchester
£85k-£95k p.a.
Programme Director/Head of Project 
Management with excellent design 
review and constructi on delivery 
of multi ple small/medium scale 
infrastructure projects. These will 
include roads, uti liti es & drainage, 
urban development along with 
regenerati on and environmental 
projects.  The value of these projects 
range from £5k - £100k. You should be 
degree qualifi ed, Chartered and have a 
strong history of working with reputable 
engineering fi rms. 

greg@menasaandpartners.com

Marine & Ports Design PM
UK/Europe
£Negoti able
A renowned Engineering Consultant 
currently seeks a Marine Design Project 
Manager with a strong technical design 
capability to work on global complex 
Port related Engineering projects. You 
will have 15 years’ experience in the 
design of complex major Marine & Port 
Structural projects as well as strong 
communicati on skills.

ed@menasaandpartners.com

UK & EuropeAfrica & Sub-Conti nent
Team Leader - Highways
Bangladesh
£100k-£120k + Full Expat Benefi ts
Urgently seeking a Highways Team 
Leader to oversee the design and 
constructi on supervision of a major 
Highway project in Dhaka, Bangladesh. 
You must have 20+ years’ experience 
on major civil engineering projects, 
while 10+ should specifi cally be within 
the Highway and Expressways sector. 
Degree qualifi ed and preferably 
Chartered, with exposure to JICA funded 
projects is a plus. This is an immediate 
vacancy subject to client approval.
greg@menasaandpartners.com

Senior Marine RE
Ghana/Angola/ Vietnam/Dubai
£Negoti able
Global Engineering Consultancies are 
seeking Senior Marine RE’s experienced 
in the constructi on supervision of 
Marine Structures such as Quay Walls, 
Revetments, Jetti  es & Dredging/
Reclamati on projects globally. You will 
be capable of managing a local site 
workforce on Marine & Port projects 
under FIDIC conditi ons of contract.
These assignments are for LIVE projects 
with contracts ranging from 12 months 
to permanent positi ons.

ed@menasaandpartners.com

Project Manager – Dams
Africa
£100k-£120k + Full Expat Benefi ts
We are seeking a degree qualifi ed 
Chartered Civil Engineer with over 
15 years’ experience in the feasibility 
studies, planning, design and 
constructi on supervision of Dams 
and Hydropower schemes under 
FIDIC. This will be a long term role 
working permanently on a variety of 
Dam projects including Rock-fi ll, RCC/
Concrete and Earth/Embankment Dams 
across rural Africa.
ed@menasaandpartners.com

Africa & Sub-Conti nent
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Solution Civil Engineering and Rail divisions are keen on speaking to the 
following candidates who have exposure within Highways, Rail, LU and Utilities.

If you are interested in having a full and confi dential chat about any of the above 
roles or are currently seeking a new career challenge, get in touch.

 SUB/SITE AGENTS - LONDON & SOUTH WEST
Bridges, Stations or Airports exposure

GENERAL FOREMEN (M/F) - LONDON & SOUTH WEST
Rail or London Underground experience

ENGINEERS (ALL LEVELS) - LONDON, SOUTH WEST & SOUTH WALES
Civil Engineering and/or Rail background 

QUANTITY SURVEYORS X 2 - LONDON
London Underground, Rail or Civil Engineering backgrounds considered

HEALTH & SAFETY MANAGERS X 2 - ESSEX & LONDON
Highways or Rail experience

Alex Prime
CIVIL ENGINEERING

Dave Rowe
RAIL & LONDON UNDERGROUND

Dave Rowe
RAIL & LONDON UNDERGROUND

T: 0207 855 9644
M: 0796 005 4752

E: drowe@sol-rec.com

Alex Prime
CIVIL ENGINEERING & UTILITIES

T: 0207 855 9644
M: 0792 328 8857

E: aprime@sol-rec.com

now part of 
and trading as

Join our Team

Geosyntec Consultants 
is an international 

consultancy 
headquartered 

in the US with offices 
located in the UK and 

other international 
locations. We focus on 

providing high-value 
services and solutions to 
our clients’ most exciting 

initiatives and complex 
challenges.

We are seeking a talented 
and experienced Principal 
Geotechnical/Civil Engineer 
to join our team in the UK.
The successful candidate will 
actively grow our Power and Utility 
Sector activities and will lead geo-
environmental projects for our industrial 
and defence sector clients. This is 
an exciting opportunity to become a 
member of a dynamic, fast-growing 
team within Geosyntec and to work 
collaboratively with colleagues in the 
US and internationally.

For more details about this position and 
the required qualifications visit 
www.ncejobs.co.uk

Equal Employment 
Opportunity and Affirmative 

Action Employer

Careers at Geosyntec UK
geosyntec.eu/geosyntec-careers

Principal Engineer 
c£40,000 plus car allowance 
Red Bull (Staffordshire)

Graduate Asset Engineer
c£26,000 plus car allowance 
Leeds, Milton Keynes, Brentford (London)

Engineering Technician
c£23,000 plus car allowance 
Leeds, Milton Keynes, Hatton (Warwickshire)  
Fazeley (Staffordshire)

The Canal & River Trust is among the UK’s biggest 
charities, entrusted with the care of 2,000 miles of 
waterways in England and Wales. Join us, in one of these 
three engineering roles, and you will play a vital part in 
preserving the nation’s 200-year-old canal system and 
enhancing it for future generations.

In the Principal Engineer role, you will lead a small team 
that provides technical expertise and manages high risk 
asset in the Manchester and Pennine Waterway. A Chartered 
Engineer or equivalent professional qualification is 
essential. In the Asset Engineer role, you will be helping 
to preserve canals and rivers within the management of The 
Trust. Graduate membership of a professional body such 
as ICE, CIWEM or SEE is essential. For the Engineering 
Technician role, which is all about finding ways to fix 
defects, you will ideally have an HNC in Civil Engineering 
with experience of similar works and be able to develop 
details using AutoCAD.

To find out more and apply, please visit  
canalrivertrust.org.uk/jobs

Please search under job ref: 2016-2033 (Principal Engineer); 
2016-2081 (Graduate Engineer); or 2016-2079 (Technician).

Closing date for applications: 1st May 2016.

Build on  
200 years 
of engineering 
achievement

Canal & River Trust is a  
registered charity No.114679.
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www.menasaandpartners.com

Searching Executi ve Talent Globally

We have a wide variety of Internati onal vacancies available so if you are seeking your next overseas assignment 
please email info@menasaandpartners.com for a confi denti al discussion.

Middle East
Associate – Uti liti es
Qatar
£95k-£105k TAX FREE Package
A globally recognisable Engineering 
consultancy requires an experienced 
Associate with extensive experience 
in the design leadership on large-scale 
Water/Wastewater projects to review 
designs and liaise extensively with 
clients. You must hold a degree in Civil 
Engineering and be Chartered with a 
minimum of 10 years’ design experience 
on Water/Wastewater projects with 
reputable consultancies.

gareth@menasaandpartners.com

PM & Assistant PM – Expressways
Qatar
£95k-£115k TAX FREE Package 
Required to work in Qatar on a major 
$1.7billion highway and associated 
infrastructure project. Among other 
responsibiliti es, both positi ons 
will require the monitoring and 
coordinati ng of site staff  acti viti es and 
liaising with local stakeholders when 
required. Advising on contractual and 
constructi on matt ers, you will have a 
minimum of 15-20 years’ experience 
in the constructi on supervision of 
highways and structures, including 
underpasses, bridges and cut and 
cover tunnels. 
greg@menasaandpartners.com

Claims Manager – Infrastructure
Qatar
£150k-£160k TAX FREE Package
An internati onal Engineering 
consultancy has an urgent requirement 
for a Claims Manager with strong 
experience in infrastructure projects 
(roads/highways/rail/airports) to 
review and investi gate complex 
claims. You must hold a BSc in QS 
and be Chartered with a minimum of 
15 years’ claims experience on large 
infrastructure projects.

kristi ne@menasaandpartners.com

SE Asia
Rail Design Manager
Kuala Lumpur
£70k-£100k Total Package
You will oversee the track-work and 
alignment design aspects of metro rail 
projects (MRT/LRT) across South East 
Asia from concept design through to 
operati on and maintenance. You should 
hold Chartered Engineer status and 
ideally have 15+ years’ experience as an 
Engineer within both rail operators and 
engineering consultancies.

jon@menasaandpartners.com

Senior Engineer – Water
Hong Kong
£70k-£90k Total Package
You will focus on the Hong Kong market, 
but may also involve working on other 
projects in the region. This is a technical 
and design-oriented role which will 
also include some client-facing and 
work-winning responsibility. Areas for 
design engineering focus will include 
sewage treatment, sludge treatment 
and incinerator design. You should have 
10+ years’ experience in Process Design 
for Sewage or Wastewater Treatment 
Works and Municipal Solid Waste 
Treatment Works.

jon@menasaandpartners.com

Regional Rail Systems DM
Singapore
£100k-£120k Total Package
Seeking an experienced Rail Systems 
Design Manager for multi ple projects 
across South East Asia for a leading 
Engineering consultancy group. You 
should have 20+ years of successfully 
overseeing the design, constructi on, 
integrati on, and assurance of major 
rail technology systems, and have well-
rounded knowledge of Rail Systems such 
as signalling communicati on, driverless 
controls, and more.
jon@menasaandpartners.com

Middle East South East Asia UK
Principal Engineer - Bridges
Glasgow/London
£45k-£55k p.a.
An exciti ng opportunity with a 
reputable internati onal Engineering 
consultancy. You will have extensive 
‘hands on’ bridge design and design 
management experience. Along with 
this, you must demonstrate leadership 
of the structures team from a business 
development, technical, fi nancial 
and managerial perspecti ve. You will 
be degree qualifi ed and a Chartered 
Engineer with 12+ years’ experience on 
major bridge and structural projects. 
greg@menasaandpartners.com

Programme Manager
London/Manchester
£85k-£95k p.a.
Programme Director/Head of Project 
Management with excellent design 
review and constructi on delivery 
of multi ple small/medium scale 
infrastructure projects. These will 
include roads, uti liti es & drainage, 
urban development along with 
regenerati on and environmental 
projects.  The value of these projects 
range from £5k - £100k. You should be 
degree qualifi ed, Chartered and have a 
strong history of working with reputable 
engineering fi rms. 

greg@menasaandpartners.com

Marine & Ports Design PM
UK/Europe
£Negoti able
A renowned Engineering Consultant 
currently seeks a Marine Design Project 
Manager with a strong technical design 
capability to work on global complex 
Port related Engineering projects. You 
will have 15 years’ experience in the 
design of complex major Marine & Port 
Structural projects as well as strong 
communicati on skills.

ed@menasaandpartners.com

UK & EuropeAfrica & Sub-Conti nent
Team Leader - Highways
Bangladesh
£100k-£120k + Full Expat Benefi ts
Urgently seeking a Highways Team 
Leader to oversee the design and 
constructi on supervision of a major 
Highway project in Dhaka, Bangladesh. 
You must have 20+ years’ experience 
on major civil engineering projects, 
while 10+ should specifi cally be within 
the Highway and Expressways sector. 
Degree qualifi ed and preferably 
Chartered, with exposure to JICA funded 
projects is a plus. This is an immediate 
vacancy subject to client approval.
greg@menasaandpartners.com

Senior Marine RE
Ghana/Angola/ Vietnam/Dubai
£Negoti able
Global Engineering Consultancies are 
seeking Senior Marine RE’s experienced 
in the constructi on supervision of 
Marine Structures such as Quay Walls, 
Revetments, Jetti  es & Dredging/
Reclamati on projects globally. You will 
be capable of managing a local site 
workforce on Marine & Port projects 
under FIDIC conditi ons of contract.
These assignments are for LIVE projects 
with contracts ranging from 12 months 
to permanent positi ons.

ed@menasaandpartners.com

Project Manager – Dams
Africa
£100k-£120k + Full Expat Benefi ts
We are seeking a degree qualifi ed 
Chartered Civil Engineer with over 
15 years’ experience in the feasibility 
studies, planning, design and 
constructi on supervision of Dams 
and Hydropower schemes under 
FIDIC. This will be a long term role 
working permanently on a variety of 
Dam projects including Rock-fi ll, RCC/
Concrete and Earth/Embankment Dams 
across rural Africa.
ed@menasaandpartners.com

Africa & Sub-Conti nent
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THE MUNICIPAL AND COUNTY ENGINEERS

� e Municipal and County Engineers Lodge is seeking 
to increase and broaden its membership. It was founded 
by City and County Engineers in 1919 and meets four 
times a year at the easily accessible Mark Masons Hall,
86 St James’s Street, London SW1A 1PL

Anyone seeking good fellowship among such individuals, 
or indeed from any other professions, and wishes for 
further information please write to:

Mr Ron Martin, CEng CEnv MICE,
5 Broomhills
Betsham Road
South� eet
Gravesend DA13 9NUR

raemartinmartin@btinternet.commartin@btinternet.com

Lodge                           No 3920
 

Regional Director 
 (Eastern Region – Republic of Ireland) 

The position is a strategic leadership role in RPS and in Ireland based in 
our Dublin Office. The successful candidate will be joining a recognised 
leader in the delivery of consultancy services in Ireland and the UK.  

Key Requirements: Degree qualified (Level 8) with a minimum of 15 
years’ experience in major infrastructure design and development, 
Chartered status or equivalent with significant engineering consultancy 
management experience, a successful track record of winning and 
delivering work, ability to identify business opportunities and deliver 
projects, excellent written and verbal communications skills and be highly 
motivated. Significant experience of organisational, commercial and 
financial management in a comparable business is essential. 

Applications stating the reference number of the position sought (J3613) 
with an up-to-date CV should be submitted via the following link only 
(registration needed): www.joinrps.com 
  

Closing Date: 29 April 2016 
(We do not require the assistance of recruitment agencies at this time) 

Building Regulations, British Standards, JCT Contracts,
Eurocodes, Metric Handbook…

Access to the latest construction related information
from key organisations – BRE, NHBC, BSI, RIBA, Steel
Construction Institute + many, many more.

To find outmore visit:
www.ihs.com/construction

Please Contact GrahamButler
formore information:
Tel: 01344 328 087
Email: graham.butler@ihs.com

Enabling you to see
the detail
CIS–TheConstruction InformationService

9546_0715AA

Information & Enterprise
In Partnership
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Find more jobs online at
conradconsulting.co.uk
For more information about any 
of these positions, please contact 
graham@conradconsulting.co.uk 
or call 0203 1595 387

Technical Director (Infrastructure) 
Hemel Hemstead
£70,000-£75,000 Plus Benefits

Our client is a rapidly growing, 
multi-discipline organisation, seeking a 
technical lead to help continue this level 
of growth, at the same time enhancing 
the brand and reputation.  Managing 
personnel, resourcing and project 
delivery you will head up infrastructure 
projects ensuring compliance with 
internal and external quality procedures.  
Financially savvy and commercially 
responsible, you will have strong 
communication and interpersonal skills. 

Graduate Structural Engineer 
Gloucester                   
£28,000-£33,000 Plus Benefits

An opportunity for a graduate engineer to 
join this national consultancy to work 
within the building structures team.  
Exciting and high profile projects on o�er.  
Candidates must have a Degree in 
engineering, and will either have recently 
graduated or have a couple of years’ 
consultancy experience.  Senior 
engineers will guide your career and 
o�er training and assistance to achieve 
Chartered status.  Exciting role for a 
motivated graduate.

Project Engineer 
Nottinghamshire
£40,000-£42,000  Plus Benefits

A degree qualified engineer is sought  to 
provide engineering advice to the Head of 
Public Safety & Subsidence and other 
professional bodies.  You will  work on the 
design and specification of civil and 
structural engineering works under CDM 
regulations and provide site specific hazard 
and risk assessments. Excellent 
communication skills are required.  

Associate (Infrastructure) 
Birmingham                  
£60,000-£65,000 Plus Benefits

This award winning, leading firm is seeking 
an associate to help lead the infrastructure 
team.  You will have a diverse skillset, 
having retained your hands-on technical 
ability designing schemes for mixed use 
development projects.  Experience liaising 
at site and client level is required and you 
be will be competent in roads and 
drainage design for both public and 
private sector clients.

  

Senior Engineer (Infrastructure)  
London                                     
£45,000-£50,000 Plus Benefits

This prestigious consultancy has a vision to 
inspire their clients through innovative and 
experienced engineering design, 
delivering project excellence across a 
broad sector base.  Using 3D modelling 
software, you will provide engineering 
design for highways, drainage, public 
realm, earthworks and utilities projects.  
Ideally either chartered or near to, your 
technical ability will be exceptional and 
software ability should include highway and 
drainage design packages.

Associate (Infrastructure)
Bristol
£55,000-£60,000 Plus Benefits

This leading consultancy seek an associate 
structural engineer with successful team 
leading experience to take a lead role in 
the delivery of projects.  A Chartered or 
Incorporated engineer, you will have 
experience in working on infrastructure 
projects within the public and private 
sectors.  You will attend client meetings, 
and be technically competent to head 
commissions for a broad range of roads 
and drainage design projects.   

Infrastructure Engineer (Associate 
Designate)
Norwich             
£46,000-£50,000 Plus Benefits

Our client, a market leading consultancy, 
is currently seeking a Project Engineer 
whose aim is to progress their career 
within a fast growing, forward thinking 
company. The ideal candidate must be 
an experienced Civil Engineer with 
experience of the detailed design of 
roads and drainage for commercial and 
residential development projects.  
Candidates should have excellent 
communication skills and be suitably 
experienced in negotiating with 
Statutory Authorities and representing 
our company at client/professional 
meetings.  The ability to successfully 
manage and control projects both 
technically and financially is essential. 
Our client will o�er a competitive salary 
package supported by ongoing training 
and development opportunities. 

For a confidential chat, call us 8am to 8pm on 0203 1595 387

further your career
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THE MUNICIPAL AND COUNTY ENGINEERS

� e Municipal and County Engineers Lodge is seeking 
to increase and broaden its membership. It was founded 
by City and County Engineers in 1919 and meets four 
times a year at the easily accessible Mark Masons Hall,
86 St James’s Street, London SW1A 1PL

Anyone seeking good fellowship among such individuals, 
or indeed from any other professions, and wishes for 
further information please write to:

Mr Ron Martin, CEng CEnv MICE,
5 Broomhills
Betsham Road
South� eet
Gravesend DA13 9NUR

raemartinmartin@btinternet.commartin@btinternet.com

Lodge                           No 3920
 

Regional Director 
 (Eastern Region – Republic of Ireland) 

The position is a strategic leadership role in RPS and in Ireland based in 
our Dublin Office. The successful candidate will be joining a recognised 
leader in the delivery of consultancy services in Ireland and the UK.  

Key Requirements: Degree qualified (Level 8) with a minimum of 15 
years’ experience in major infrastructure design and development, 
Chartered status or equivalent with significant engineering consultancy 
management experience, a successful track record of winning and 
delivering work, ability to identify business opportunities and deliver 
projects, excellent written and verbal communications skills and be highly 
motivated. Significant experience of organisational, commercial and 
financial management in a comparable business is essential. 

Applications stating the reference number of the position sought (J3613) 
with an up-to-date CV should be submitted via the following link only 
(registration needed): www.joinrps.com 
  

Closing Date: 29 April 2016 
(We do not require the assistance of recruitment agencies at this time) 

Building Regulations, British Standards, JCT Contracts,
Eurocodes, Metric Handbook…

Access to the latest construction related information
from key organisations – BRE, NHBC, BSI, RIBA, Steel
Construction Institute + many, many more.

To find outmore visit:
www.ihs.com/construction

Please Contact GrahamButler
formore information:
Tel: 01344 328 087
Email: graham.butler@ihs.com

Enabling you to see
the detail
CIS–TheConstruction InformationService

9546_0715AA

Information & Enterprise
In Partnership
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Find more jobs online at
conradconsulting.co.uk
For more information about any 
of these positions, please contact 
graham@conradconsulting.co.uk 
or call 0203 1595 387

Technical Director (Infrastructure) 
Hemel Hemstead
£70,000-£75,000 Plus Benefits

Our client is a rapidly growing, 
multi-discipline organisation, seeking a 
technical lead to help continue this level 
of growth, at the same time enhancing 
the brand and reputation.  Managing 
personnel, resourcing and project 
delivery you will head up infrastructure 
projects ensuring compliance with 
internal and external quality procedures.  
Financially savvy and commercially 
responsible, you will have strong 
communication and interpersonal skills. 

Graduate Structural Engineer 
Gloucester                   
£28,000-£33,000 Plus Benefits

An opportunity for a graduate engineer to 
join this national consultancy to work 
within the building structures team.  
Exciting and high profile projects on o�er.  
Candidates must have a Degree in 
engineering, and will either have recently 
graduated or have a couple of years’ 
consultancy experience.  Senior 
engineers will guide your career and 
o�er training and assistance to achieve 
Chartered status.  Exciting role for a 
motivated graduate.

Project Engineer 
Nottinghamshire
£40,000-£42,000  Plus Benefits

A degree qualified engineer is sought  to 
provide engineering advice to the Head of 
Public Safety & Subsidence and other 
professional bodies.  You will  work on the 
design and specification of civil and 
structural engineering works under CDM 
regulations and provide site specific hazard 
and risk assessments. Excellent 
communication skills are required.  

Associate (Infrastructure) 
Birmingham                  
£60,000-£65,000 Plus Benefits

This award winning, leading firm is seeking 
an associate to help lead the infrastructure 
team.  You will have a diverse skillset, 
having retained your hands-on technical 
ability designing schemes for mixed use 
development projects.  Experience liaising 
at site and client level is required and you 
be will be competent in roads and 
drainage design for both public and 
private sector clients.

  

Senior Engineer (Infrastructure)  
London                                     
£45,000-£50,000 Plus Benefits

This prestigious consultancy has a vision to 
inspire their clients through innovative and 
experienced engineering design, 
delivering project excellence across a 
broad sector base.  Using 3D modelling 
software, you will provide engineering 
design for highways, drainage, public 
realm, earthworks and utilities projects.  
Ideally either chartered or near to, your 
technical ability will be exceptional and 
software ability should include highway and 
drainage design packages.

Associate (Infrastructure)
Bristol
£55,000-£60,000 Plus Benefits

This leading consultancy seek an associate 
structural engineer with successful team 
leading experience to take a lead role in 
the delivery of projects.  A Chartered or 
Incorporated engineer, you will have 
experience in working on infrastructure 
projects within the public and private 
sectors.  You will attend client meetings, 
and be technically competent to head 
commissions for a broad range of roads 
and drainage design projects.   

Infrastructure Engineer (Associate 
Designate)
Norwich             
£46,000-£50,000 Plus Benefits

Our client, a market leading consultancy, 
is currently seeking a Project Engineer 
whose aim is to progress their career 
within a fast growing, forward thinking 
company. The ideal candidate must be 
an experienced Civil Engineer with 
experience of the detailed design of 
roads and drainage for commercial and 
residential development projects.  
Candidates should have excellent 
communication skills and be suitably 
experienced in negotiating with 
Statutory Authorities and representing 
our company at client/professional 
meetings.  The ability to successfully 
manage and control projects both 
technically and financially is essential. 
Our client will o�er a competitive salary 
package supported by ongoing training 
and development opportunities. 

For a confidential chat, call us 8am to 8pm on 0203 1595 387

further your career
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with it right from the beginning, from 
helping to negotiate contracts to 
closing the final accounts. The joint 
venture’s work is almost complete, 
with the project now moving into the 
turbine erection and commissioning 
phase. The overall Pen y Cymoedd 
project is scheduled for completion 
in Spring 2017. During the past two 
years I’ve spent 50% of my time on 
site and it has been fantastic to see 
such a large, high profile project 
come together.

How does your role impact on the built 
environment?
It has a major impact, particularly 
with wind farms that I have mainly 
focused on during my time at Jones 
Bros. I am involved from the very 
early stages such as pricing the job 
and negotiating contracts, through 
to the closure of the project. Seeing 
the wind farms up and running 
and creating renewable energy is 
incredibly rewarding.

How do you explain what you do to your 
friends and family?
There is a perception that quantity 
surveyors count bricks. I’m always 
keen to put this right by explaining 
how quantity surveyors need to have 
knowledge about every aspect of a 
civil engineering project.

B Y  B e n  C r o n i n

Doing  
the math
Lisa Tudor is a chartered 

quantity surveyor at Jones 
Bros Civil Engineering, based 
in North Wales. Here she 
describes what it takes to do 
her job.

Describe your job.
Quantity surveyors manage all 
costs relating to building and civil 
engineering projects, from the initial 
calculations to the final figures. 
An important feature of the role is 
minimising the costs of a project and 
ensuring that everyone involved is 
working as efficiently as possible.

What do you most look forward to on a 
Monday morning?
I never dread it, that’s for sure. I look 
forward to planning my week as I 
spend a portion of my time on site 
and some in the office. Doing this 
job effectively requires being super-
organised so that is where I tend to 
focus on a Monday morning.

Why does your job matter so much?
I believe that quantity surveyors 
are crucial to the success of any 
civil engineering company as they 
help to ensure that projects are 
cost effective and are carried out 
as efficiently as possible. This has 
resonance with Jones Bros as we have 

“i’ve improved 
my multi-

tasking skills, which 
is really important, 
as i’m often juggling 
several tasks at once

developed considerable expertise 
in renewables; particularly balance 
of plant for wind farm development. 
Quantity surveyors act as conduits 
between a wide range of people 
and organisations during a project 
and the ability to develop effective 
relationships is crucial.

What specific skills have you learned 
through the job?
I’ve improved my multi-tasking skills, 
which is really important, as I’m often 
juggling several tasks at once. I’ve 
also learned to prioritise and organise 
my time effectively. I’ve trained 
myself to keep a cool head when 
the pressure is on and have really 
developed my communication and 
negotiation skills.

There is a perception that all quantity 
surveyors do is count bricks. What stands 
out as the most interesting project you’ve 
worked on?
Definitely the Pen y Cymoedd wind 
energy project in south Wales. 
When operational, the 76-turbine 
development will be the largest 
onshore wind farm in England and 
Wales, generating enough electricity 
to power around 140,000 homes.
We’ve been working on it in a joint 
venture with Balfour Beatty for client 
Vattenfall and I’ve been involved 
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with it right from the beginning, from 
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keen to put this right by explaining 
how quantity surveyors need to have 
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B Y  B e n  C r o n i n

Doing  
the math
Lisa Tudor is a chartered 

quantity surveyor at Jones 
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resonance with Jones Bros as we have 
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