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

Making a difference in  
the developing world

ngineering a better world. It’s what civil engineers spend 
their careers doing, isn’t it? Directing the great sources of 
power in nature for the use and convenience of man and 
all that. That terminology may now be a bit old hat (Roy-
al Charters are hard things to change) but the broader 

sentiment is still right.
It’s certainly refreshing to be focusing this month on the people who, 

through their projects, here in the UK and around the world, are striv-
ing to make a difference to society; to harness those forces of nature for 
the good of people and communities.

And it’s particularly refreshing that this focus does not rely on  
mega-projects, and the interminable debate that they seem to throw up. 

That is not to say that mega-projects do not make a difference to  
societies – clearly they do, even if, as last month’s issue suggested, evi-
dence to quantify what that difference is remains frustratingly hard to find.

But they are noisy, they are controversial and, despite all the column 
inches they demand, they are relatively few and far between. And for 
every mega-project in planning right now there are thousands of small-
er ones being developed and implemented by civil engineers around 
the world that will have a swift, calculable and immediate impact on the 
societies they are there to serve. That’s particularly so in the world’s 
developing economies, where civil engineers often have skill sets that 
are very much in demand.

It’s reassuring then, that considerable time and effort is going into 
this kind of work. And it is reassuring that Britain remains one of the 
biggest spenders when it comes to backing international development 
projects.

But – and this is the big but – is that money finding its way to the 
right projects and to the right civil engineers? Is the civil engineering 
fraternity doing the right things?

Our research this month reassuringly suggests that they are. We  
discover that these projects have evolved and the skills needed are 
different, but civil engineers are still in demand and still doing hugely 
valuable work. Hugely sustainable work.

And there’s that word – sustainable. It’s simple reality that climate 

change and population growth impacts are felt first and hardest in de-
veloping economies. Take Haiti. Take the Philippines.  

Projects in these developing economies are often, therefore, rooted 
in sustainable development. Those that work on them are often, there-
fore, much more attuned to what makes for sustainable development. 
That’s what we suspect anyway.

But it is not always going to be Haiti that gets hit. No-one, any-
where can hide from the twin devils of climate change and population 
growth. Engineers everywhere have to start to really “get” sustainable  
development. 

So while, we suspect those who dedicate themselves to developing 
economies will be ahead of the curve, all engineers have a need – a duty 
even – to get up to speed. So we want to benchmark where we are at as 
a collective – how well do we understand sustainable development? So 
this month, once you’ve read this issue, we would like you to take part 
in a short survey. Details are on page 46. 

This survey launches a series of investigative pieces in New Civil En-
gineer into the role of civil engineers in achieving the United Nations’ 
Sustainable Development Goals (SDGs). We will be interviewing heads 
of projects and exploring how engineering is making a difference to sus-
tainable living. If you think your project is contributing to the SDGs, 
then do get in touch for the opportunity to show us your great work.

We will re-run the survey later in the year and see if our coverage has 
made a difference. We hope it will.

New Civil Engineer
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international development projects
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Assessment, our 30 year view of 
Britain’s infrastructure requirements, 
identified large increases in flood 
risk and greater exposure to high 
temperatures and heat waves as key 
drivers of future demand. 

Earlier in 2016, ICE Hong Kong 
published a similar assessment, 
setting out a vision for high density, 
low carbon living in a city that 
actively mitigates the risks created 
by its low lying coastal location in a 
region vulnerable to typhoons and 
storm surges.  

And the list goes on. There is 
Deadline 2020, a plan produced by the 
C40 cities group in partnership with 
consultant Arup. It explains how 
Toronto’s transport infrastructure 
will be impacted by increasingly 
severe winters, that Rio de Janeiro is 
exposed to landslides and perhaps 
most worryingly of all, it lays bare 
the vulnerability of millions of 
people living in Kolkata’s slums to 
coastal flooding.

In the face of a challenge of this 
scale, it is vital that engineers share 

How the ICE is  
addressing the climate 

change challenge
he Accord de Paris, 
the UN sponsored 
international 
agreement on climate 
change, came into 

force in November 2016.  The a 
ccord was negotiated back in 2015 
but was triggered when enough 
countries, accounting for enough of 
the world’s emissions, ratified it.  

This is important. President 
Donald Trump’s new US 
administration may well withdraw 
but it is clear that there remains 
global political commitment to 
tackling climate change. And this is 
matched in our profession. If you 
ask any group of engineers to step 
back and identify the challenge for 
their generation, mitigating and 
adapting to a changing climate is 
invariably top of the list.

The engineering and infrastructure 
challenge is immense.  There are 
some global imperatives, for example 
decarbonisation of electricity 
generation and transport. But this is 
also an intensely local task, for both 
mitigation and adaptation. 

Last year’s ICE National Needs 

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

T

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

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

their experience and expertise.  
No one organisation will solve 
these problems but all can play 
a part. The ICE has just launched 
its energy, resilience and climate 
change knowledge campaign. This is 
a multi-year programme to focus the 
efforts of the learned society on the 
climate imperative.  

As a start, the ICE has curated 
relevant knowledge and insight and 
made it available via its website. 
Events are taking place across the 
UK and around the world, including 
a major two day conference on 
decarbonised energy and water 
resilience in London on 3 and 4 May. 
Over the coming years we want 
to play an active role by using the 
ICE’s international network to bring 
professionals together to work with 
industry and governments to tackle 
specific problems. The ICE hopes 
members will get involved.

You can visit the Energy, 
Resilience and Climate Change 
campaign at ice.org.uk/ercc
l Address comments about the 
Lighthouse Column to policy@ice.
org.uk

“There are 
some global 

imperatives, 
for example 
decarbonisation of 
electricity generation 
and transport.

“ It is clear that 
there remains 

global political 
commitment to tackle 
climate change

“ In the face of 
a challenge of 

this scale, it is vital 
that engineers share 
their experience
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HIGH SPEED 2

The threat of a legal challenge has 
taken the shine off CH2M’s winning 
bid to become High Speed 2 (HS2) 
Phase 2b development partner.
CH2M was supposed to sign its 
latest High Speed 2 contract last 
month, however the contract 
signing has was deferred so that the 

route developer, HS2 Ltd, can meet 
with unsuccessful bidder, Mace. 
Meanwhile the HS2 hybrid bill has 
received Royal Assent meaning 
plans for the project can now go-
ahead with ground investigations 
taking priority. The £1.1bn of civils 
contracts are due to be awarded in 
early summer. Tenders for station and 
rail systems follow this autumn.

KEy StatS

220km
Length of 

High Speed 2 
phase 1

1 ,550t
Weight of 
New Wear 
crossing 

central pylon

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

E n E r g y
I N t E r S E r v E  K I c K E D 
o f f  G L a S G o W 
E N E r G y  f r o m  Wa S t E

Doosan Babcock has stepped in to 
replace Interserve at the troubled 
Glasgow Recycling and Renewable 
Energy Centre (GRREC) project.
Last year, energy and waste 
management firm Viridor terminated 
its contract with Interserve, which 
was the main contractor for the 
construction and engineering of the 
facility. Viridor claimed Interserve 
had “repeatedly failed to meet 
contracted delivery milestones”.
Construction of the facility started 
in 2013 and it was commissioned 
in May 2016. Interserve has exited 
from the energy from waste market, 
saying that a previous estimate of 
£70M for the cost of covering the 
exit was now no longer adequate 
and it has raised the provision to 
£160M.

T r a n s p o r T
r E G u L at o r  r a P S 
H I G H Way S  E N G L a N D

The Office of Rail and Road (ORR) 
has told Highways England to “learn 
lessons” about the importance of 
pre-construction work after a major 
road project was delayed. Ground 
investigations for the A21 Tonbridge 
to Pembury dualling scheme were 
not as comprehensive as they 
could have been, according to the 
ORR. This resulted in a delay to the 
project – the dualling scheme is now 
due to finish in the summer, having 
been pushed back from the spring.

legal challenge threat tarnishes 
cH2M’s High Speed 2 delivery 
partner contract triumph
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s T r U C T U r E s 

Wear 
Crossing 
pylon  
goes Up
The 1,550t, 100m tall 
steel and concrete 
main deck support 
pylon for the New Wear 
Crossing has been 
erected in one 24 hour 
lift. The pylon is the 
main tower for the new 
£117.6M cable stayed 
River Wear crossing in 
Sunderland. Each leg of 
the A-shaped structure 
is typically 3m by 5m in 
cross section and will sit 
on 8m high reinforced 
concrete piers.

T r a n s p o r T
r a I L  D E v o L u t I o N  t o 
S ta r t  I N  a P r I L  2019 

Network Rail has given itself two 
years to get route devolution off 
the ground, saying it will happen by 
the beginning of its next five year 
investment period, in April 2019.
The pledge is in the first progress 
report published by Network Rail 
since it published transformation 
plans last summer. These outlined 
the track operator’s initial 
devolution plans that separate 
spending settlements administered 
to each route by control period 6. 

l a T E s T
t H a m E S  Wat E r  I N  
u S  E m b a S S y  c L a S H
 
Thames Water has said its ambitious 
£16M sustainable urban drainage 
system (SUDs) project at Nine Elms 
is “testing the company’s alliances 
to the limit” after clashing with 
the US Embassy. Thames Water’s 
contractor Eight2O, which includes 
Costain, Atkins and Black & Veatch, 
was refused sight of building plans 
for the US Embassy’s Nine Elms 
headquarters in south London, 
which sits close to a new drain 
network currently being built. 

s T r U C T U r E s 
u S  S E E K S  b I D S  f o r 
t r u m P  m E x I c o  Wa L L

The United States government has 
announced procurement plans 
for the design and construction of 
several prototype wall structures 
for President Trump’s mega project 
along the border with Mexico. 
Bidders will have until only 10 
March to submit concept papers  
and designs for their plans. 
Shortlisted bidders will be invited to 
submit full proposals by March 24, 
which will include the bidders’ price 
for the work.
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in 2013 and it was commissioned 
in May 2016. Interserve has exited 
from the energy from waste market, 
saying that a previous estimate of 
£70M for the cost of covering the 
exit was now no longer adequate 
and it has raised the provision to 
£160M.

T r a n s p o r T
r E G u L at o r  r a P S 
H I G H Way S  E N G L a N D

The Office of Rail and Road (ORR) 
has told Highways England to “learn 
lessons” about the importance of 
pre-construction work after a major 
road project was delayed. Ground 
investigations for the A21 Tonbridge 
to Pembury dualling scheme were 
not as comprehensive as they 
could have been, according to the 
ORR. This resulted in a delay to the 
project – the dualling scheme is now 
due to finish in the summer, having 
been pushed back from the spring.

legal challenge threat tarnishes 
cH2M’s High Speed 2 delivery 
partner contract triumph
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s T r U C T U r E s 

Wear 
Crossing 
pylon  
goes Up
The 1,550t, 100m tall 
steel and concrete 
main deck support 
pylon for the New Wear 
Crossing has been 
erected in one 24 hour 
lift. The pylon is the 
main tower for the new 
£117.6M cable stayed 
River Wear crossing in 
Sunderland. Each leg of 
the A-shaped structure 
is typically 3m by 5m in 
cross section and will sit 
on 8m high reinforced 
concrete piers.

T r a n s p o r T
r a I L  D E v o L u t I o N  t o 
S ta r t  I N  a P r I L  2019 

Network Rail has given itself two 
years to get route devolution off 
the ground, saying it will happen by 
the beginning of its next five year 
investment period, in April 2019.
The pledge is in the first progress 
report published by Network Rail 
since it published transformation 
plans last summer. These outlined 
the track operator’s initial 
devolution plans that separate 
spending settlements administered 
to each route by control period 6. 

l a T E s T
t H a m E S  Wat E r  I N  
u S  E m b a S S y  c L a S H
 
Thames Water has said its ambitious 
£16M sustainable urban drainage 
system (SUDs) project at Nine Elms 
is “testing the company’s alliances 
to the limit” after clashing with 
the US Embassy. Thames Water’s 
contractor Eight2O, which includes 
Costain, Atkins and Black & Veatch, 
was refused sight of building plans 
for the US Embassy’s Nine Elms 
headquarters in south London, 
which sits close to a new drain 
network currently being built. 

s T r U C T U r E s 
u S  S E E K S  b I D S  f o r 
t r u m P  m E x I c o  Wa L L

The United States government has 
announced procurement plans 
for the design and construction of 
several prototype wall structures 
for President Trump’s mega project 
along the border with Mexico. 
Bidders will have until only 10 
March to submit concept papers  
and designs for their plans. 
Shortlisted bidders will be invited to 
submit full proposals by March 24, 
which will include the bidders’ price 
for the work.
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Has the spark  
gone from rail 

electrification?

“Grayling seems 
unconvinced 

that millions of 
pounds being spent 
on electrification is 
the most efficient way 
forward

arlier this month, rail 
engineers set to work 
lowering a section of 
track to the west of 
Bath in preparation 

for the future electrification of the 
line between Bath and Bristol. On 
the face of it, it was a standard job. 
But was the work in vain?

This electrification project and a 
number of others across the country 
have been thrown into doubt by 
transport secretary Chris Grayling 
in interviews with local media.

On the Bristol to Bath project, 
Grayling told the Bristol Post that 
using hybrid trains means unsightly 
overhead lines do not have to be 
put up in attractive areas such as 
historic cities like Bath or in the 
countryside. 

These trains can switch between 
electrical power on already 
electrified parts of the route and 
diesel where electrification has yet 
to happen.

“And the truth is that [on] those 
routes into Bristol, new trains 
are arriving and will deliver the 
journey improvements anyway. 
So the question then becomes: 
‘do you have to put up electric 
cables through all of the route to 
deliver improvements?’” he told the 
newspaper.

And the comments did not just 
stop in the West Country. Grayling 
also recently appeared to talk down 
the “un-paused” trans-Pennine and 
Midlands Mainline electrificaitons 
when he spoke to the Yorkshire Post.  

“I think though that people 

Rail  Analysis
E m i l y  A S H W E l l

E
shouldn’t get too distracted by 
progress or otherwise of overhead 
cables,” he said. “If you said to 
me right now which is the bigger 
priority for me, putting electric 
cables above the track or having 
more carriages on the trains? I’d go 
for more carriages on the trains.”

Meanwhile, MPs in the Midlands 
are seeking reassurances that the 
Midland Mainline electrification will 
go ahead in the planned timeframe.

Putting the pieces together, what 
does this tell us about the priority 
that will be given to electrification in 
CP6, the rail sector’s next five year 
spending period? 

The cost of electrifying the Great 
Western railway line between South 
Wales and London could reach 
£2.8bn – a price that had already 
risen from £874M at the beginning of 
2013 to £1.6bn in 2014.

Even the Gospel Oak to Barking 
Overground electrification in 
London is delayed until later in the 
year because of a design mistake on 
the Series Two System structures 
which carry the overhead lines.

When asked about the future of 
rail electrification, the Department 
for Transport (DfT) did not directly 
highlight its importance, instead it 
focused on the trains. 

A spokesperson said: “Intercity 
Express trains will bring the 
improvements passengers want, 
including more space and better 
comfort, to improve journeys 
across the Great Western network – 
including the Bristol-Bath route.”

Network Rail insists its approach 

to electrification is aligned to that of 
the DfT and that the Bath to Bristol 
rail electrification is still going ahead 
in CP6. 

Weighing costly and time 
consuming electrification against 
faster trains, Grayling seems 
unconvinced that millions of pounds 
being spent on electrification is the 
most efficient way forward.

Electrification: 
Losing the 
funding battle?

Bringing
structures
to life
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Decisions questioned as 
storms trigger California 

dam overflow

“I think they 
[officials] 

actually made a 
little bit of a mistake 
because it appears that 
they blocked off the 
[primary] spillway 

ajor flooding from 
a dam in northern 
California was 
averted earlier 
this month after 

engineers raced to repair damage to 
an emergency spillway.

California had been suffering 
heavy storms in the weeks leading 
up to the initial incident. On 
Tuesday 7 February, the state’s 
Department for Water Resources 
temporarily closed Oroville Dam’s  
main spillway after significant 
erosion was uncovered midway 
down the concrete chute. 

At the time, 20% of the dam was 
reported empty and even with more 
storms coming, it was thought 
the dam would cope. Engineers 
tested the spillway the following 
day, releasing up to 556m³/s over a 
two-hour period. Before the spillway 
was closed, around 1,557 m³/s had 
been running down it. At the same 
time, the authorities started to clear 
trees and debris from the auxiliary, 
or emergency, spillway path as a 
precaution. In the meantime, water 
continued to flow into the reservoir.

More water flowed down the main 
spillway overnight on Thursday 9 
February, and following more storms 
the flow rate increased to 1,840m³/s 
– not fast enough to match the rate 
of water entering the reservoir. The 
higher flow rate down the main 
spillway caused even more erosion.

By the Saturday morning, water 
levels in the reservoir had breached 
the dam’s 275m height limit and 
started to run down the auxiliary 

News Insight
F i o n a  M c i n T Y R E

M
spillway – the first time this had 
happened in the dam’s 48 year 
history. The flow was relatively low 
at between 141m3/s and 283m³/s.

However, on the Sunday afternoon 
erosion damage was found at the 
head of the auxiliary spillway, 
potentially undermining the dam’s 
concrete weir and increasing the 
risk of flooding, even though the 
dam structure itself was sound. 
Water crashed down the damaged 
primary spillway at a rate of 
2,831m³/s to bring the reservoir 
level down. 

Fearing a flooding catastrophe 
California governor Jerry Brown 
issued evacuation orders to 180,000 
residents while engineers raced to 
repair the erosion damage before 
more storms struck.

Around 125 construction crews 
worked around the clock. Large 
rocks were dropped into the eroded 
hole by helicopter as a temporary 
solution, and gravel was packed into 
it. In total the hole was plugged with 
more than 1,200t of material.

During the crisis, questions were 
raised about whether engineers 
made the right decision when 
they blocked off the main spillway, 
as more water was entering the 
reservoir with no release. British 
Dam Society chairman Andy Hughes 
was critical of the decision.

“I think they [officials] actually 
made a little bit of a mistake 
because it appears that they 
blocked off the [primary] spillway 
– they closed the spillway off – and 
then the rain continued,” Hughes 

told New Civil Engineer.
“So then the water level rose 

to a point where the auxiliary 
spillway started to operate, and 
then that auxiliary spillway started 
to [experience] damage, and then 
you’ve got nothing, you’ve got 
absolutely nothing.”

Fast flowing: 
Water cascades 
down the auxiliary 
spillway

Go online for 
the latest on 
the Oroville 
Dam repairs. 
newcivilengineer.
com
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T r a n s p o r T
Expand midlands 
airports not thosE  
in london

Millions of journeys going through 
London airports actually start in 
the Midlands and the North. These 
passengers don’t want to go all the 
way to London for their flights. If 
there were more flights to more 
destinations from northern and 
midland airports they wouldn’t have 
to, and it would free up capacity 
in the London airports. Even from 
some starting points in London and 
the South East the journey time and 
cost to Birmingham International 
is about the same as to Heathrow 
or Gatwick. There has been a 
lot written about the benefits of 
increasing UK airport capacity, but 
those benefits can all be achieved at 
many sites north of London that are 
easier for more travellers to get to. 
Stephen Palmer (AM) 
stevempalmer@btinternet.com

T r a n s p o r T
midlands airports 
arE morE accEssiblE
I wholeheartedly agree with Godfrey 
Ackers (New Civil Engineer, January 
2017). Rather than build a new 
runway at an already crowded 
airport creating more flights over 
the capital and yet more traffic 
on the M25, why not exploit the 
possibilities that High Speed 2 will 
bring to link a new or expanded 
Midlands airport. I am sure that the 
development costs would be less.

I say forget Heathrow, forget 
Gatwick – go Midlands. Why does 
everything have to be in London 
anyway? From here in Cornwall I can 
get to Birmingham quicker than to 
Gatwick or Heathrow.
Steve Burstow (M),  
steveburstow@btinternet.com

T h a m e s  T i d e w a y
is  thamEs tidEway 
rEally nEcEssary?

It has been recognised for some 
time that we engineers place too 
much emphasis on projects that 
can be seen from space and too 
little on the numbers of small, 
incremental projects which, taken 
together, effect the same 
improvements to our infrastructure 
often at a much lower cost. 

As Peter Styles pointed out (New 
Civil Engineer, February 2017) only 
a single paragraph was dedicated to 
the management and improvement 
of existing infrastructure in the ICE-
led National Needs Assessment, so 
the message is taking a while to get 
through.

One of the worst examples 
of this is the Thames Tideway 
Tunnel. Hundreds of projects to 
clean up the Thames have already 
been completed and the most recent 
ones, the upgrading of London’s 
three main sewage treatment 
works and construction of the Lee 
Tunnel, have reduced the number 
and gravity of spill events to 
negligible proportions. 

Now only a few further jobs 
around the city to separate sewage 
and storm water are required to 
complete the clean-up of the river. 

So when will we hear that 
this monumental folly is to be 
cancelled?

To make matters worse the 
government is proposing to pay 
a penalty of over £1.2bn to the 
European Union (EU) for breaching 
the Urban Waste Water Treatment 
Directive (UWWTD). 

This penalty, even if we were 
not quitting the EU, should be 
negotiable down by at least a half 
because of the reduced scale of the 
infractions. 
Robert Cattell (M) robert.cattell@
hotmail.co.uk 
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e n e r g y
FlawEd rEliancE  
on rEnEwablEs
Fiona McIntyre’s article on 
renewable energy in your February 
edition ignores or glosses over 
several factors.
l  Photovoltaics stop producing 
when the sun goes down; a drastic 
limitation with our long winter 
nights at the time of year when 
demand is at its maximum. Tropical 

areas, where most of the developing 
countries lie, have a much more 
favourable environment for 
photovoltaics.
l Tidal energy is systematically 
variable. Years into the future we 
may get round the daily cycle by 
having installations spread round 
the coast with high tide at different 
times. But there is no escaping the 
monthly cycle: neap tides offer 
dramatically less energy than spring 
tides.
l While storage capabilities are 
improving dramatically, they are 
appropriate to short peak provision 
rather than to extended provision of 
heavy power. They will not bridge 
over a week of neap tides and are 
unlikely to even out sixteen hours 
of darkness with just eight hours of 
winter sunshine.
l Developing countries offer a false 
comparison. With poorly developed 
grid systems and relatively light 
loadings, they will gain much more 
from battery-backed renewables 
than we shall. Of course they are 
showing high growth.

tidal power: Varies over monthly cycle 

Your View
l e t t e r s  to  t h e  e d i to r  A N d  C o M M e N t s  o N l i N e
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YoUr VieWs ANd oPiNioNs

g o o d  p o i n T

ElEvating thE wrong infrastructurE?
New Civil Engineer March 2017 is devoted to the UK’s planned 
£500bn investment in infrastructure. In the sectoral 
overview I looked in vain for “water”, finding only 
a mention of it in “utilities”.

It isn’t only New Civil Engineer that can see 
no further than drinking water as the nation’s 
only use of water, despite utility water only 
amounting to some 5% of the total need of 
UK citizens. 

With 150km3 of annual renewable 
resource, our nation has enough water to 
meet most of our needs and yet not only do 
we continue to allow other (in many cases 
water scarce) nations to meet that need, we 
continue to miss the opportunity to generate 
economic growth using our own natural resource. 

In the same issue John Lee bemoans New Civil Engineer 
and the ICE’s support for what he sees as inappropriate 
infrastructure. 

I sympathise and urge New Civil Engineer to promote 
multi-purpose water infrastructure which would have direct 
productive benefits using a renewable resource of our own.

Let’s try to stop thinking of water as a utility commodity 
and instead as something with far wider economic value.
Michael Norton (F) michael.norton@nortonwater.com

I was concerned that there was no mention of the South West 
in your regional overview, given the government’s 

“modern industrial strategy” is supposed to drive 
growth across the entire country.

Never has there been a more urgent need to 
address the critical transportation problems 
that the South West region presently faces.

The article mentions the previous lack 
of coherent transport schemes in the 
Northern Powerhouse area and that this 
was well on the way to being resolved by the 

establishment of a body, Transport for the 
North (TfN) in 2014.
The South West region could well benefit from 

such an organisation. It might begin by improving 
the whole of the A303 and A30 all the way to Honiton 

rather than the piecemeal approach being proposed.
 Meanwhile the rail network faces problems, especially with 

regard to the south Devon coastal route around Dawlish and 
Teignmouth. This has suffered many times in the past due to 
the consequences of storm damage and geology. In my view 
it is a short-sighted decision to retain the route as the only 
link to Cornwall, when a more sustainable inland route was 
decided upon more than 70 years ago. 
Ron Crook (M) rcrook2299@gmail.com

Let us view each environment 
on its merits. It is difficult to avoid 
the conclusion that, with the 
UK’s geography, we are going to 
need reliable base load probably 
including nuclear, and we shall need 
a fleet of fossil-fuelled generators, 
many of which are likely to operate 
on uneconomic low utilisation 
to balance the variability of 
renewables. 
Mike Keatinge (M) Highbank, 
Marston Road, Sherborne Dorset 
DT9 4BL 

T r a n s p o r T
is stonEhEngE  
tunnEl nEEdEd?

It is remarkable how organisations 
such as the National Trust and 
English Heritage are allowed to 
press, irresponsibly, for the further 
spending of large sums of public 
funds on the Stonehenge Tunnel.

When the previous study 
concluded in 2006 that the overall 
cost for 2km of twin tunnels within 
an overall road improvement 
scheme of some 10km was £500M, 
this was considered unaffordable. 
This country’s financial position has 
not improved in the 10 years since.

Yet the National Trust and 
English Heritage are pushing for 
twin tunnels in excess of 4km. 
The projected costs for the longer 
scheme of around £1bn, taking 
into account the longer length, 
coupled with very real problems 
of groundwater, do not seem to be 
overstated.

There is a lot of unrealistic 
thinking concerning the protection 
of the so-called heritage of 
Stonehenge. The visitor centre 
and the need to provide transport 
between the car parks and the 
stones does nothing to protect 
the heritage. Perhaps one needs 
to consider that Stonehenge was 

constructed by means of slave 
labour; not exactly a tribute to the 
heritage of the UK.
Derek Godfrey (F) derek_g_
godfrey@btopenworld.com

h i n K L e y
harnEssing hinklEy’s 
‘wastE’ hEat

Shame the waste heat [from 
Hinkley Point C] cannot be used 
for something more useful than 
warming of the sea. Perhaps some 
of it could be used for heating 
housing/commercial developments 
and for industry. It is so wasteful, 
like the days of the huge concrete 
cooling towers pumping heat into 
the atmosphere. We should be using 
every last bit of energy we produce. 
None of it is “waste”.
Martin Battle, posted online on 
article headed 38,000 segments for 
Hinkley Tunnels
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T r a n s p o r T
Expand midlands 
airports not thosE  
in london

Millions of journeys going through 
London airports actually start in 
the Midlands and the North. These 
passengers don’t want to go all the 
way to London for their flights. If 
there were more flights to more 
destinations from northern and 
midland airports they wouldn’t have 
to, and it would free up capacity 
in the London airports. Even from 
some starting points in London and 
the South East the journey time and 
cost to Birmingham International 
is about the same as to Heathrow 
or Gatwick. There has been a 
lot written about the benefits of 
increasing UK airport capacity, but 
those benefits can all be achieved at 
many sites north of London that are 
easier for more travellers to get to. 
Stephen Palmer (AM) 
stevempalmer@btinternet.com

T r a n s p o r T
midlands airports 
arE morE accEssiblE
I wholeheartedly agree with Godfrey 
Ackers (New Civil Engineer, January 
2017). Rather than build a new 
runway at an already crowded 
airport creating more flights over 
the capital and yet more traffic 
on the M25, why not exploit the 
possibilities that High Speed 2 will 
bring to link a new or expanded 
Midlands airport. I am sure that the 
development costs would be less.

I say forget Heathrow, forget 
Gatwick – go Midlands. Why does 
everything have to be in London 
anyway? From here in Cornwall I can 
get to Birmingham quicker than to 
Gatwick or Heathrow.
Steve Burstow (M),  
steveburstow@btinternet.com

T h a m e s  T i d e w a y
is  thamEs tidEway 
rEally nEcEssary?

It has been recognised for some 
time that we engineers place too 
much emphasis on projects that 
can be seen from space and too 
little on the numbers of small, 
incremental projects which, taken 
together, effect the same 
improvements to our infrastructure 
often at a much lower cost. 

As Peter Styles pointed out (New 
Civil Engineer, February 2017) only 
a single paragraph was dedicated to 
the management and improvement 
of existing infrastructure in the ICE-
led National Needs Assessment, so 
the message is taking a while to get 
through.

One of the worst examples 
of this is the Thames Tideway 
Tunnel. Hundreds of projects to 
clean up the Thames have already 
been completed and the most recent 
ones, the upgrading of London’s 
three main sewage treatment 
works and construction of the Lee 
Tunnel, have reduced the number 
and gravity of spill events to 
negligible proportions. 

Now only a few further jobs 
around the city to separate sewage 
and storm water are required to 
complete the clean-up of the river. 

So when will we hear that 
this monumental folly is to be 
cancelled?

To make matters worse the 
government is proposing to pay 
a penalty of over £1.2bn to the 
European Union (EU) for breaching 
the Urban Waste Water Treatment 
Directive (UWWTD). 

This penalty, even if we were 
not quitting the EU, should be 
negotiable down by at least a half 
because of the reduced scale of the 
infractions. 
Robert Cattell (M) robert.cattell@
hotmail.co.uk 
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e n e r g y
FlawEd rEliancE  
on rEnEwablEs
Fiona McIntyre’s article on 
renewable energy in your February 
edition ignores or glosses over 
several factors.
l  Photovoltaics stop producing 
when the sun goes down; a drastic 
limitation with our long winter 
nights at the time of year when 
demand is at its maximum. Tropical 

areas, where most of the developing 
countries lie, have a much more 
favourable environment for 
photovoltaics.
l Tidal energy is systematically 
variable. Years into the future we 
may get round the daily cycle by 
having installations spread round 
the coast with high tide at different 
times. But there is no escaping the 
monthly cycle: neap tides offer 
dramatically less energy than spring 
tides.
l While storage capabilities are 
improving dramatically, they are 
appropriate to short peak provision 
rather than to extended provision of 
heavy power. They will not bridge 
over a week of neap tides and are 
unlikely to even out sixteen hours 
of darkness with just eight hours of 
winter sunshine.
l Developing countries offer a false 
comparison. With poorly developed 
grid systems and relatively light 
loadings, they will gain much more 
from battery-backed renewables 
than we shall. Of course they are 
showing high growth.

tidal power: Varies over monthly cycle 
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ElEvating thE wrong infrastructurE?
New Civil Engineer March 2017 is devoted to the UK’s planned 
£500bn investment in infrastructure. In the sectoral 
overview I looked in vain for “water”, finding only 
a mention of it in “utilities”.

It isn’t only New Civil Engineer that can see 
no further than drinking water as the nation’s 
only use of water, despite utility water only 
amounting to some 5% of the total need of 
UK citizens. 

With 150km3 of annual renewable 
resource, our nation has enough water to 
meet most of our needs and yet not only do 
we continue to allow other (in many cases 
water scarce) nations to meet that need, we 
continue to miss the opportunity to generate 
economic growth using our own natural resource. 

In the same issue John Lee bemoans New Civil Engineer 
and the ICE’s support for what he sees as inappropriate 
infrastructure. 

I sympathise and urge New Civil Engineer to promote 
multi-purpose water infrastructure which would have direct 
productive benefits using a renewable resource of our own.

Let’s try to stop thinking of water as a utility commodity 
and instead as something with far wider economic value.
Michael Norton (F) michael.norton@nortonwater.com

I was concerned that there was no mention of the South West 
in your regional overview, given the government’s 

“modern industrial strategy” is supposed to drive 
growth across the entire country.

Never has there been a more urgent need to 
address the critical transportation problems 
that the South West region presently faces.

The article mentions the previous lack 
of coherent transport schemes in the 
Northern Powerhouse area and that this 
was well on the way to being resolved by the 

establishment of a body, Transport for the 
North (TfN) in 2014.
The South West region could well benefit from 

such an organisation. It might begin by improving 
the whole of the A303 and A30 all the way to Honiton 

rather than the piecemeal approach being proposed.
 Meanwhile the rail network faces problems, especially with 

regard to the south Devon coastal route around Dawlish and 
Teignmouth. This has suffered many times in the past due to 
the consequences of storm damage and geology. In my view 
it is a short-sighted decision to retain the route as the only 
link to Cornwall, when a more sustainable inland route was 
decided upon more than 70 years ago. 
Ron Crook (M) rcrook2299@gmail.com

Let us view each environment 
on its merits. It is difficult to avoid 
the conclusion that, with the 
UK’s geography, we are going to 
need reliable base load probably 
including nuclear, and we shall need 
a fleet of fossil-fuelled generators, 
many of which are likely to operate 
on uneconomic low utilisation 
to balance the variability of 
renewables. 
Mike Keatinge (M) Highbank, 
Marston Road, Sherborne Dorset 
DT9 4BL 

T r a n s p o r T
is stonEhEngE  
tunnEl nEEdEd?

It is remarkable how organisations 
such as the National Trust and 
English Heritage are allowed to 
press, irresponsibly, for the further 
spending of large sums of public 
funds on the Stonehenge Tunnel.

When the previous study 
concluded in 2006 that the overall 
cost for 2km of twin tunnels within 
an overall road improvement 
scheme of some 10km was £500M, 
this was considered unaffordable. 
This country’s financial position has 
not improved in the 10 years since.

Yet the National Trust and 
English Heritage are pushing for 
twin tunnels in excess of 4km. 
The projected costs for the longer 
scheme of around £1bn, taking 
into account the longer length, 
coupled with very real problems 
of groundwater, do not seem to be 
overstated.

There is a lot of unrealistic 
thinking concerning the protection 
of the so-called heritage of 
Stonehenge. The visitor centre 
and the need to provide transport 
between the car parks and the 
stones does nothing to protect 
the heritage. Perhaps one needs 
to consider that Stonehenge was 

constructed by means of slave 
labour; not exactly a tribute to the 
heritage of the UK.
Derek Godfrey (F) derek_g_
godfrey@btopenworld.com
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like the days of the huge concrete 
cooling towers pumping heat into 
the atmosphere. We should be using 
every last bit of energy we produce. 
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government consultation on this is 
open to the public until 25 May.

Meanwhile Wilbraham is keen to 
get on with things. Heathrow has 
its own consultation in the summer, 
with the local community and busi-
ness stakeholders having their say 
on its expansion plan.

The seven-company strong inte-
grated design team (IDT) – consist-
ing of concept architect Grimshaw, 
engineering firms Mott MacDonald, 
Amec Foster-Wheeler, Jacobs, 
Atkins, and Arup, and planning con-
sultants Quod – will take feedback 

Heathrow plans 
ahead for its third 

runway
very Friday morning 
from 9am to 11am, 
Heathrow Airport 
Ltd’s “option steering 
group” meets to 

discuss 16 ongoing studies related 
to expansion and its proposed third 
runway.

Pulled from a 150-strong design 
team, and Heathrow representa-
tives, these big ideas are dissected 
in detail.

“These are big questions like:  
the M25 – should we continue with 
our submission to the Airports 
Commission where we’d move and 
lower the M25 and then go over it 
at the same level as the existing 
runways, or should we raise this 
new runway up six or seven metres 
and over the top of the existing 
M25?” explains Heathrow Airport 
Ltd expansion programme director 
Phil Wilbraham.

Deciding the right length for the 
runway, how to approach route 
changes to the A4 and A3044, and 
environmental mitigation are all 
considered “big questions”. These 
studies are overseen by Wilbraham, 
who has to ensure they come to-
gether into two or three expansion 
plan options in time for Heathrow’s 
expansion consultation in the 
summer.

“So that’s the beauty of my job,” 
he says wryly.

Now comes a long period of con-
sulting for Heathrow. In February, 
the draft Airports National Policy 
Statement (NPS), set out the policy 
framework for airport expansion. A 
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from this first consultation to create a 
“preferred master plan” by February 
2018. 

Following a second consultation 
on that plan and more environmental 
assessments, a planning application 
will be made in the middle of 2019.

But that is more than two years 
away. What are Wilbraham’s priorities 
now?

“I think it’s really important for us 
to get the position and length of the 
runway fixed,” he stresses.

The new north-west runway will 
cover fields which currently sit just 
beyond the north runway. 

But it will be a tight fit, and the new 
runway will cut into the path of the 
M25. Solutions being considered in-
clude diverting the motorway through 
a tunnel or elevating the runway over 
the road.

Dimensions of 3,500m by 50m for 
the runway are not set in stone. It 
could be shorter, or narrower, to 
future-proof for newer aircraft, and 
it could use precast concrete – while 
Heathrow’s existing runways and taxi-
ways have been built insitu, a small 
team has gone to America to investi-
gate best practice.

Once decisions about the runway 
have been made, focus can switch to 
the terminals. 

“What we don’t want to do is build 
large buildings, and lots of stands [for 
parked aircraft], and then not use 
them for a few years, so we want to 
phase it such that these are brought 
on at the right times, which will make 
this development really efficient and 
also affordable for ourselves, the 

“ Ultimately  
we want to  

get the runway in 
place as soon as we 
sensibly can
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airlines etcetera.”
It has yet to be decided whether 

Terminal 2,  which will be known as 
Heathrow East, is extended first, or 
whether new Terminals 6A and 6B, 
eventually Heathrow West, will be 
built instead. 

How the runway interacts with the 
rest of the airfield will be a crucial 
factor in any design, for example air-
craft trying to reach satellite terminal 
6B, which will be north of the runway, 
could either cross the runway or taxi 
around the end.

But expansion will bring challenges 
for the environment as more people 
travel further distances to reach the 
runway. Facing those challenges will 
be difficult, but necessary – as Wilbra-
ham understands.

“There are things that are going to 
change out there, and any harm that 
we do needs to be properly mitigat-
ed,” he says.

Keeping landside traffic at today’s 
levels is a requirement set out in the 
draft NPS, and something Wilbraham 
already has plans for. 

Employees are encouraged to use 
public transport, while electric cars 
are ubiquitous on site. Heathrow is 
working with Network Rail on two rail 
schemes, Western Rail and Southern 
Rail.  Some of the burden will also be 
taken by Crossrail, which opens well 
before the new runway.

Even with these plans, is keeping 
landside traffic at today’s levels a 
feasible ambition?

“I think it’s key, really,” says  
Wilbraham.

“I think in this area of London, 

development needs to be bringing 
all sorts of different things together, 
and certainly Heathrow can only cope 
with so many cars, the M25 can only 
cope with so many cars, and there-
fore we need to find a way to ensure 
that we’re not making that worse for 
people who live round here.

“We really do want to set new stan-
dards around sustainability.” 

And that is not just environmental 
sustainability. Wilbraham has big 
plans for the new terminal.

Together with architect Grimshaw, 
ideas are being drawn up for a  
“lightweight canopy” which would 
house a number of shops and  
restaurants in a large open space. 
As a crossover between an indoor 
and outdoor space, the canopy 
area would require minimal heating 
or cooling – making it greener and 
cheaper.

“That is something completely new 
and innovative, and would change the 
feel of terminal buildings probably 
forever,” says Wilbraham. 

Although it is still early days, the 
logistics of delivering the terminal are 
also being considered now – along with 

what is expected from the supply chain.
“We absolutely want to build as 

much of this development offsite as 
we possibly can,” says Wilbraham.

“We’re looking for the construction 
supply chain, along with the design 
supply chain, to come up with ways 
of building more offsite than we’ve 
ever done before.”

This is because transporting the 
14,000 to 15,000 construction opera-
tives needed onsite would be a huge 
challenge. 

 Constructing parts offsite would 
also be safer – and develop the sup-
ply chain across the country.

“We absolutely believe the right 
way to do this is to be building stuff 
away from the south east of England, 
because there is so much opportuni-
ty in the rest of the country, and so 
many places where there are great 
companies doing great engineering.

“We don’t need to bring all those 
people here, we could operate and 
work with them offsite at different 
places,” says Wilbraham.

He hopes by creating “innovation 
hubs” across the UK, SMEs will be 
able to grow.

“The aim is to create something 
that is sustainable. So what we don’t 
want to do is create a hub in the 
north east of England, we use it for 
10 years, we leave and it falls apart,” 
he says. 
l Phil Wilbraham will be speaking 
at New Civil Engineer’s Airports 
Conference in London on 18 May. 
Quote NCEREADER to claim a  
15% discount. More information  
at airports.newcivilengineer.com

KEY FACTS

150
Number of 
people in 
Heathrow 

design team

14-15,000
Number of 
operatives 
needed for 
Heathrow 
expansion

“We absolutely 
want to build 

as much of this 
development offsite 
as we possibly can

Above: 
Heathrow’s 
proposed north 
west runway
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will be made in the middle of 2019.

But that is more than two years 
away. What are Wilbraham’s priorities 
now?

“I think it’s really important for us 
to get the position and length of the 
runway fixed,” he stresses.

The new north-west runway will 
cover fields which currently sit just 
beyond the north runway. 

But it will be a tight fit, and the new 
runway will cut into the path of the 
M25. Solutions being considered in-
clude diverting the motorway through 
a tunnel or elevating the runway over 
the road.

Dimensions of 3,500m by 50m for 
the runway are not set in stone. It 
could be shorter, or narrower, to 
future-proof for newer aircraft, and 
it could use precast concrete – while 
Heathrow’s existing runways and taxi-
ways have been built insitu, a small 
team has gone to America to investi-
gate best practice.

Once decisions about the runway 
have been made, focus can switch to 
the terminals. 

“What we don’t want to do is build 
large buildings, and lots of stands [for 
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tives needed onsite would be a huge 
challenge. 
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ply chain across the country.

“We absolutely believe the right 
way to do this is to be building stuff 
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ty in the rest of the country, and so 
many places where there are great 
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“We don’t need to bring all those 
people here, we could operate and 
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He hopes by creating “innovation 
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As day breaks the full extent of the damage is visible. Villages 
destroyed, roads are closed and floodwaters are rising. The need for 
food and shelter is already urgent. 

THE EARTHQUAKE HIT AT 5:13AM LOCAL TIME. 

AND THAT’S WHY YOU’RE HERE.

Just like a real emergency, we can’t tell you exactly what will be there 
when you arrive, so you’ll have to be on your toes. But, we do know it 
will push your limits and bring out the very best in you and your team.

FIRST ON THE SCENE IN A DISASTER ZONE, IN A DAY OF 
TEAMWORK AND PHYSICAL CHALLENGES.

The Race to Respond is a fundraising challenge unlike any other. 
A 10k+ muddy run putting you in the role of a Care International 
aid worker. 

For more information and to register visit: 

CAREINT.UK/RACETORESPOND
or call TONY 020 7091 6049

aid worker. 

CIUK Race to respond NCE magazine.indd   1 23/02/2017   13:46
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T he UK spends 0.7% of 
its GDP on international 
aid – about £12bn – one 
of the most generous aid 
budgets in the world. 
About £1bn of this is 

spent on economic development, 
including infrastructure. So is it being 
spent well, on the right things, and 
effectively?

Sadly, even the experts in this field 
struggle to answer the question. It is 
because what counts as aid can be so 
varied, and the money often passes 
through so many hands – the World 
Bank, International Monetary Fund, 
non-governmental organisations 
(NGOs) etcetera – with overheads at 
every stage.

Department for International 
Development’s (DFID’s) infrastructure 
advisor, southern Africa Steve Beel  
gives one concrete example of where 
aid for “infrastructure spending” 
ends up. He works on a new DFID 
programme called Cities and 
Infrastructure for Growth, aimed at 
Zambia, Uganda and Myanmar. 

“Basically it’s technical advisers 
who work with governments, 
investors and stakeholders in 
countries on things like institutional 

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

disciplined 
approach
aid enGineers increase Their  
FocUs on eFFicienT BUdGeT spendinG

Engineering
a Better World

reforms, bringing forward 
projects, setting up public private 
partnerships, helping with standards 
around infrastructure delivery.  
They’re intended to be quite flexible 
to address the specific needs in each 
country.”

This is the new face of 
infrastructure aid. Procurement 
is upcoming and DFID is keen to 
show the supplier opportunities it 
provides, as well as the opportunity 
to showcase UK expertise in this area. 

“A lot of people talk about 
financing challenges, but they’re not 
necessarily the primary concern,” 
Beel says. “It’s more about bringing 
forward projects, bringing reforms 
that allow the private sector to invest 
more in infrastructure.”

The total Cities and Infrastructure 
for Growth budget will be tens of 
billions of pounds over four to five 
years, with the amounts allocated to 
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supply systems. 
Based in Cape Town, South Africa, 

his company, founded five years ago, 
receives funds from direct donors, 
large NGOs and governments. With a 
handful of staff spread through Africa 
and over the world, the company 
works on projects to improve the 
productivity of  water suppliers 
and uses innovative technology 
to monitor payment schemes for 
projects. 

“Payment by result or whatever 
you want to call it, is definitely a 
trendy topic in donor circles now,” 
says Schaub-Jones. “Previously they 
would pay the money upfront for 
the implementer, whether that’s a 
government, or consultant engineers, 
then check later that the work has 
been done properly, but by that time 
the money has gone.”

“We started in water and 
communications, but we’re being 
asked into environment protection, 
disaster resilience projects, climate 
change mitigation, renewable energy 
– whether it’s South Africa or other 
countries our software can support 
different programme,” he says.

Schaub-Jones is now starting to 
focus more on Asia, as sub-Saharan 
Africa becomes more competitive.

“I think the challenge, conceptually, 
is that we offer software as a service. 
Wrapping your head around that, and 
wrapping your procurement systems 
around that is a bit of a challenge. 
Another thing we do is actioning the 
data and making it into serviceable 
information for our clients. 

“When you look at some of the 
donor contracts, they haven’t quite 
caught up with this. With DFID or the 
World Bank, they say ‘you work for us 
and you hand over your intellectual 
property’. 

Another challenge is staffing.
“We’re always on the lookout for 

new talent. South Africa has a good 
talent pool, but we are working 
across many countries and languages. 
Finding staff and keeping them, on 
the salaries we can offer, compared 
to what they might have been getting 
before, can be tough.”

The sad truth is Africa produces 
more than enough engineers to 
facilitate work, but getting them to 
stay in their homeland can be tricky.

“Although the universities aren’t 
as well staffed as they’d like to be, 
there are plenty of people who get 
fantastic degrees in Africa and don’t 
live in Africa anymore,” Jowitt says. 
“If you’re an ambitious engineer, you 
might find you can’t really operate in 
some of those environments – if you 

each country based on local needs 
and demands. Beel says all results are 
independently monitored.

Former ICE president and chair 
of the institution’s international 
development expert panel Paul Jowitt 
explains how the infrastructure aid 
budget moved away from directly 
building infrastructure:

“In years gone by, when the UK 
spent money on aid for infrastructure, 
the cartoon was: British consultants 
and British contractors going 
overseas and building something and 
then leaving. Which didn’t necessarily 
do much for the local economy. And 
without an adequate maintenance 
regime, the whole thing fails.” 

Following this, Jowitt says, was a 
move towards investing in human 
capital, that put the onus on poor 
countries to develop their policies 
and frameworks, and which resulted 
in much less construction. “Now, the 
situation’s swung back to the middle, 
in a more sensible place.”

One example of current best 
practice might look like the Royal 
Academy of Engineering’s Africa 
Catalyst programme, which includes 
a wide range of short pilot projects 
each worth £40,000 running from 
mid-December 2016 until mid-June 
2017. The intention is to evaluate 
the result of different interventions, 
to create a sustainable skilled 
engineering capacity. Africa Catalyst 
provides a two-pronged attack: 
increasing education at all levels, and 
supporting engineers’ professional 
development through things like 
online project management courses. 
Jowitt says he would be surprised if 
half of the projects were selected, but 
that would not be a negative, because 
finding what works is key.

Funding in the aid sector is 
notorious for coming through in 
trickles and floods, punctuated by 
natural disasters, headlines, heads of 
state and Hollywood celebrities. 

Just ask Green Seesaw director 
David Schaub-Jones, whose business 
uses data analytics software and 
mobile technology to monitor water 

“There are  
plenty of people 

who get fantastic 
degrees in africa and 
don’t live in africa 
anymore
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live in an area where the impact of 
the professional institution is weak, 
and where there is corruption in 
the infrastructure sector, you can’t 
operate. You need to go somewhere 
where you can do what you’ve 
trained for.”

So tackling corruption is one way of 
ensuring Africa hangs onto its home 
grown talent.

Engineers Against Poverty (EAP) 
is working to this end, as one of the 
leaders in fighting corruption.

“Estimates of losses from 
corruption tend to vary from 10% to 
30%,” says Engineers Against Poverty 
chief executive Peter Matthews. 
“It’s notoriously difficult to measure 
precisely the resources lost, because 
most often it isn’t detected, and when 
it is, prosecuting is difficult.”

But if tackling corruption makes 
the local working environment more 
acceptable, another major challenge 
is inefficiency on the ground.

“Interestingly what we find is the 
losses through mismanagement 
and inefficiency are just as large as 
those lost through corruption.  So, 
conservatively, we can say a third 
of total investment is lost,” says 
Matthews.

He notes that mismanagement 
and inefficiency are not problems 
unique to the developing world. In 
the UK, studies have shown that up 
to 50% of the cost of a typical project 
is spent on management, technical 
coordination and other transaction 
costs and up to half of the hours 
worked on construction sites are 
wasted.

“The value of global construction 
is estimated to grow by $15 trillion  
(£12.5 trillion) per annum by 2025, 
so if we don’t act between now and 
then, with a third of investment lost, 
by 2025 that could be £4.2 trillion lost 

annually. So that’s the prize,” says 
Matthews.

The World Bank, through its African 
infrastructure Country Diagnostic 
series of reports, has found that of 
most governments can only execute 
two-thirds of their budget, and 
increasing capital budget execution 
to 100% could potentially capture an 
additional £2.5bn per annum.

“In one Sub-Saharan African 
country, we found time and cost 
overruns, which is typical of poorer 
countries. But we found a lot of fat 
being built into budget estimates. 
They had one quantity surveyor for 
all the projects, that individual was 
overworked, receiving no assistance, 
and the way he was managing that 
was by overestimating, so that if 
something did go wrong, there was 
room in the budget to fix it. 

“The suggestion was made: more 
staff, surveying more efficiently, or 

he should be able to outsource to 
private sector.

“It makes you think: there are 
arguments that more money needs 
to go into infrastructure, but if 
you increase that money without 
strengthening governance systems 
at the same time, then the danger is 
you’re just fuelling corruption and 
mismanagement.”

As a charity, Engineers Against 
Poverty, as a charity, literally trades 
on its accountability.

“As an organisation, we’re values-
driven. Now I’m not saying that the 
private sector doesn’t have values, 
but we don’t have shareholders. So 
we are cautious about the work we 
get involved with. And part of the 
attraction of working with us is that 
we bring that to the table.

“I think charities have to work hard 
to demonstrate their accountability.”

The World Bank, European 
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At VINCI Construction Grands Projets, we engineer 
digital solutions that help us and our Clients in the 
conception and construction of our major projects.

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

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

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

www.vinci-construction-projects.com/british-isles
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Development Fund, European 
Commission and other multilaterals 
have been criticised for a lack 
of accountability. Research by 
Oxfam has shown that 51 of the 68 
companies funded by the World 
Bank’s private finance arm 2015, the 
International Finance Corporation, 
to fund investments in sub-Saharan 
Africa, use tax havens. But aid 
business is good business, with the 
World Bank’s primary lending unit 
committing £24.7bn in loans this 
financial year, nearly doubling the 
amount from four years earlier. 

During this time extreme poverty 
(those earning less than £1 a day) 
has indeed dropped. But some argue 
this can be attributed to a rise in 
Chinese living standards that would 
have happened anyway. Sub-Saharan 
Africa is struggling, yet now it also 
is generating more finance through 
economic growth than through aid. 
It’s a complex picture.

And it’s not all about money -- 
poverty has always been much more 
than a mere lack of capital. Being in 
poverty means being excluded from a 
range of other valuable things:  legal 
protection, justice in the courts, 
freedom for land ownership, the right 
to start a business, access to trade. 

Sometimes all the good intentions 
in the world can still make a country 
worse off than when it started. An 
oft-quoted example is the case of 
Haiti, where the economy was flooded 
with rice following the disastrous 
2010 earthquake. While the help was 
appreciated, the cheap rice kept 
coming, putting farmers out of work. 
It has been a net negative impact on 
the economy, with billions of dollars 
wasted.

Jowitt says another part of the aid 

industry and engineers’ failure to end 
the world’s crises lies in mindset.

“If we can put a man on the moon, 
and tunnel under the Channel, 
why can’t we do something much 
simpler than that – proper sanitation 
and drinking water for all? The 
reason is, the moon question has 
a technical solution. Engineers are 
good at technical solutions. Whereas 
sanitation and drinking water in 
Africa is not a straightforward 
technical solution.

“Putting water supply systems 
into villages is easy. Fantastic. But if 
you look at Kibera – 750,000 people, 
living in a slum north of Nairobi – the 
challenge is a little larger, you almost 
wonder where you can start, and it 
needs a real systems approach. What 
can be transformative, rather than 
incremental?

“So we find it difficult, but that 
doesn’t mean we should stop trying.”

Amid the complexity, Engineers 
Against Poverty keeps its target 
simple: “Improve infrastructure policy 
and engineering practice in order to 
help reduce and eventually eliminate 
poverty,” is its motto. But, as a small 
organisation with only a handful of 
engineers around the world, how 
representative of the values of the 
wider engineering community does it 
think it is?

“I think I’ve seen an attitude 
change in the last 15 years, “ says 
Matthews. “The UK Bribery Act for 
one. The statistics show there is still 
an outflow of wealth from the poor to 
the wealthy nations, so there is still 
quite a serious structural problem, 
but international aid can go some 
way to dealing with those problems, 
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the wealthy nations, so there is still 
quite a serious structural problem, 
but international aid can go some 
way to dealing with those problems, 

Key Stat

£12.5 
tr i l l ion
Value of 

global 
construction 

output

“What we 
find is the 

losses through 
mismanagement and 
inefficiency are just 
as large as those lost 
through corruption

Engineering a Better World      Overview

Water Electricity Gas

www.utilityweeklive.co.uk

The essential show for essential servicesNEC Birmingham
23rd May 2017
24th May 2017

Explore the innovations 
and technologies that are 
transforming utilities. 

Meet the people who  
are driving this change.

Our industry is changing. 



26 n e w  c i v i l  e n g i n e e r    |    A P r i l   2017

and trade is extremely important,” 
he says.

“There is more recognition 
now to be sensitive towards the 
environment, the poor and the 
marginalised, and I think the smartest 
companies get an alignment between 
their commercial interests and 
societies’ interests.”

“If you use local suppliers, it builds 
relationships, good faith, and often 
it’s cheaper. It comes with additional 
risks, around quality for example, and 
ensuring continuation of supply.

“Green Seesaw has had success 
in this area, with 90% of businesses 
assisted lasting five years or more.

“We’re doing it by putting in good 
business principles. We are a social 
enterprise, but we’re not going cap 
in hand for grants or government 
handouts. So we’ve funded it on 
business loans,” says Schaub-Jones.

“But overall, as a believer in the 
multilateral world order, getting 
(African countries’) economies  
more stable is in the UK’s interest,” 
he says.

Another engineer with a wealth 
of experience on the ground is 
academic Priti Parikh, who two years 
ago started the University College 
London’s MSc in engineering for 
international development.

The course attracts a variety of 
students from all over the world but  
Parikh says the work keeps a local 
focus.

“Our programme encourages 
going out to look at the context, see 
what the requirements are, what’s 
feasible, then use engineering skills to 
come up with a solution. There’s an 
increasing awareness that it’s not a 

top-down approach”.
Parikh’s most recent research 

findings were within “resource limited 
settings” such as slums or farms, 
which gained a direct “multiplier 
effect” from proper infrastructure.

“If you spend £100 per family on 
water and sanitation infrastructure, 
it increases literacy by 30%, and 
doubles family incomes within five 
years’. 

“Another remarkable finding is 
that if you invest £100 in water and 
sanitation infrastructure in slums, and 
the slum residents are homeowners 
they then start investing in their 
housing stock by an average of £1,000 
over eight to 10 years.”

It has led to her next project which 
aims to formalise and integrate these 
engineering, health and education 
interventions.

This approach comes directly 
from an in-context experience, with 
Parikh spending much time in Africa 
and Asia, handing out surveys and 

conducting interviews.
Parikh believes engineers 

should have more say about what 
infrastructure aid should be spent on.

“The best interests of the funding 
organisation can conflict with the 
interests of the local residents,” she 
says. “For instance, if you build a 
public toilet in a community, without 
providing lighting and safe access, 
that could result in violence against 
women.

 “If you look at donor finance 
organisations they’re usually headed 
by economists, rather than engineers, 
even though engineers understand 
infrastructure, its construction and 
maintenance more clearly. 

“We do have a lack of engineers 
who can communicate and are willing 
to take on those types of policy roles. 
I hope that will not be an issue in the 
next generation -- I’ve noticed more 
engineers are willing to go outside 
their comfort zones and engage with 
venture capitalists, policymakers.” N

“If you spend 
£100 per family 

on water and sanitation 
infrastructure, it 
increases literacy by 
30%, and doubles 
family incomes within 
five years’
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B y  F I O N A  M C I N T y R E

RecoveRy 
pRogRamme
DisasteR Relief is changing to Reflect the 
neeDs anD abilities of local communities 

W hen disaster 
strikes, engineers 
are there to help 
communities get 
back on track. 
But how has their 

role changed over the years – are 
traditional engineering skills still in 
demand? What is the 21st century 
approach to providing relief?

When CARE International UK head 
of humanitarian (technical team)
Tom Newby went to Nepal after the 
earthquake in 2015, his engineering 
skills were not top priority.

Instead he spent most of his time 
with the charity in operational and 
logistical roles, setting up teams of 
local staff to deploy to the worst 
affected areas and working with 
government departments or other aid 
agencies. Newby, whose background 
is in engineering, believes this 
experience is common. 

“You get asked to do quite a lot of 
different things,” he says. “There is 
very little scope for pure engineering 
roles.”

As Newby points out, in a disaster 
zone there is very little time for 
calculations.

Founded in the United States 
in 1945, CARE originally sent food 
packages and basic supplies to a 
starving post-war Europe.

Since then the charity has become 
a global network providing immediate 
disaster relief and long-term support in 
some of the world’s poorest countries.

Roles for engineers have 
transformed too – gone are the days 
when foreign engineers would fly in 
for a few months before disappearing, 
taking their skills with them. 

“There used to be, perhaps, an 
assumption that you needed foreign 
technical expertise, and increasingly 
that’s not the case,” says Newby.

“Most countries can supply 
perfectly competent technical people 

“you get asked to 
do quite a lot of 

different things. There 
is very little scope for 
pure engineering roles
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as overseeing borehole drilling 
through to project management 
– arguably an integral part of the 
modern engineer’s role.

The switch to skills provision 
started after the 1984/8 Ethiopian 
famine, explains Purchas, when 
the charity realised emergency 
responders needed to be better 
prepared and trained.

“You can’t just go with some 
person thinking you’ve got a two 
week holiday,” she says. “It’s not a 
tourist activity.”

RedR developed training to 
broaden their engineers’ technical 
skills. But their softer skills needed 
work too.

One of the first courses to be 
offered was the Essentials of 
Humanitarian Practice, educating 
engineers on how they fitted into the 
wider disaster response.

“What they were contributing, it 
wasn’t just the engineer saving the 
world, it was actually a much bigger 
team than that,” she says.

Not for the first time, 
communication proved to be a big 
part of the engineers’ development.

“There’s no point in going in, 
installing latrines or whatever, if 
that’s actually not what people are 
wanting, or they’re not going to use 
them because you haven’t considered 
hygiene promotion and that aspect of 
it,” says Purchas.

“If people are still going to go out 
and use the fields because they don’t 
like using latrines, that’s a complete 
waste of money and your time.”

and engineers.”
According to Newby, the biggest 

change over the last 20 years has 
been a realisation that a one-size-fits-
all approach to disaster response 
does not work. Increasingly, decision-
making and technical capacity is 
being devolved.

This change is not without 
challenges – making decisions locally 
means moving the money locally, 
which can be politically sensitive. But 
making CARE’s expertise in areas like 
water sanitation and hygiene (WASH) 
more widely available to local people 
is the goal.

“The idea is that as much as possible 
we build the capacity and empower 
local organisations, local people, to do 
their own response, and make their 
own decisions,” says Newby.

For skills-sharing non-governmental 
organisation RedR, that change has 
already happened. Founded in 1980, 
RedR originally deployed engineers 
to crisis zones but today the group 
provides skills training to humanitarian 
workers across the globe – with a focus 
on growing local knowledge.

“Increasingly what we try to 
do in RedR is train nationals, not 
train British engineers to go out in 
response. Our aim is to train as many 
people who live in that country to 
respond,” explains RedR project 
coordinator Harriette Purchas.

“We’re not building capacity here, 
in Europe or in Australia, we’re trying 
to build capacity in the countries 
where the emergencies occur, 
because that’s how you’ll actually 
have longer lasting recovery.”

Today RedR runs courses for 
humanitarian workers, covering 
traditional engineering roles such  

“Except for the few real technical 
specialists, most engineers do not 
[do] very much engineering in their 
engineering job,” says Purchas.

Technology has had a big impact 
too. Although RedR still offers a “huge 
amount” of face-to-face training, 
the internet has transformed the 
organisation’s reach.

Remote training offers users 
gaming-style learning and e-platforms 
where learners in different time zones 
can work in the same team.

So if the focus is shifting to local 
disaster response, what will be the 
British engineer’s role in future 
disaster response?

“In an ideal world there probably 
wouldn’t be one, but in reality I think 
we’re a hell of a long way from that,” 
says Newby.

For now, he says, local 
communities should be allowed 
maximum autonomy in the rebuilding 
process. These considerations fed 
into Better Shelter, the award-winning 
flat pack shelter for refugees. 

With support from the IKEA 
Foundation, a team from social 
enterprise group Better Shelter 
and United Nations refugee agency 
UNHCR consulted with refugees from 
Ethiopia and Iraq when developing 
the modular shelter, which offers 
17.5m2 of secure space.

With the average time spent in a 
refugee camp currently at 17 years, 
these 3.3m wide, 5.7m long and 
2.8m high steel frame shelters are 
providing dignity for people more 
used to being housed in flimsy tents.

“You could stand up straight in our 
product,” says Better Shelter head of 
technology Tim de Haas.

“It’s something we [who are] not 
affected by war or disaster think of as 
normal.”

Each 170kg box comes with an 
IKEA-style manual and all the tools 
needed to put it up in around four 
hours. Solar panels on the roof 
provide four hours’ electricity each 
day. The front door to the shelter 
is lockable from both sides, the 
polyolefin wall panels are connected 
to the floor and a separation curtain 
provides some much-needed privacy.

The shelters cost just over £1,000 
each to produce, although the cost 
has been brought down through mass 
production. N
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bridges and send teams of their own 
engineers to participate in their 
construction. And although this 
participation may only be short, 
the charity sees sending engineers 
to work on these projects as part 
of a very important skills transfer 
programme. 

Bang says that its local partners 
could build the bridges themselves, 
but that engineers visiting the 
projects from donating companies 
can play a major role in sharing 
crucial design feedback with other 
projects.

“If the life integrity of the bridge is 
not living up to what we said it would 
we have an ethical responsibility to 
not only upgrade the projects we’ve 
done before -- we make sure that the 
ones moving forward also do not 
incorporate those details.”

Each time a bridge is built, the 
process, materials and design are 
analysed and appraised and flaws 
picked up and changed in the design 

Even at other times of the year, 
rivers can be perilous to cross on 
foot and people take huge risks 
to carry out their daily activities. 
Global charity Bridges to Prosperity 
is changing this by erecting bridges, 
in partnership with community 
members, industry partners and 
university students.

Bridges to Prosperity chief 
executive Avery Bang tells the story 
of a husband who watched his wife 
die as she was swept away while 
crossing a river in Haiti. Crossing the 
river was the only way to get to work 
and school, so he and his children 
had to continue to wade across it at 
the same place as his wife had when 
she died. 

Working with local authorities, the 
Bridges to Prosperity team built a 
bridge to link the communities, create 
a safe crossing point and prevent 
further loss of life.

The bridges the charity builds are 
relatively simple constructions and at 
present can span up to around 120m. 
They are based on a repeatable, 
standard design and are built to be 
erected in a matter of weeks and to 
be easily maintained by the local 
community. 

Design standardisation is the key to 
the charity’s work, says Bang. 

“We want to make the design as 
affordable and standard as possible 
so we can reach the masses rather 
than produce one-off feats of glory,” 
she says. “We aspire to a world where 
we can scale this. We can reach the 
1bn people and the one-seventh of 
the people who can’t get to where 
they need to go.”

Industry partners including 
consultants Arup, Cowi, CH2M 
and Tony Gee & Partners fund the 

of the next. This constant iterative 
process which Bang hopes will lead 
to a “perfect” standard design being 
produced. This could then be rolled 
out more effectively and efficiently in 
many more locations.

“We don’t believe that there is 
programme success until we have 
feedback and that feedback is 
incorporated,” she says.

Bang says that everything the 
charity does and learns is open 
source, so anyone could go to its 
website and download the manual 
to build their own bridge. But most 
importantly having that connection 
to each of the structures allows 
the teams to refine and weed out 
problems to get to its goal.

There is also an obvious benefit to 
the donating companies as well. She 
says there is a sense of empowerment 
that can come from watching a 
structure be built from scratch and 
physically seeing a difference to the 
people using it.
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“The engineers are the vehicle for 
the skill exchange and they get the 
amazing collateral of seeing how 
engineering is really human centred,” 
she says. 

“With infrastructure which can 
take decades to build, it’s hard to 
tell the story. But with us you are 
able to have, in two weeks, your 
employees work on something which 
pretty much just appears in a vacant 
lot and turns into a fully functioning 
structure, serving people who see 
and feel the difference. There’s a real 
sense of hope that comes out of that.”

Global charity Engineers Without 
Borders also has the vision that 
everyone everywhere should have 
equal access to the benefits of 
engineering.

“A huge part of what we do is using 
social impact stories and showing 
how engineering does give back, 
fundamentally unpacking the concept 
of engineering so that people can 
understand that it totally underpins 
everything in our lives,” says 
Engineers Without Borders UK head 
of fundraising and communications 
Eve Gyimah.

The charity’s UK arm was started 
by a small group of engineers at 
Cambridge University in 2001 and 
has since evolved and shaped itself 
to target the areas where it is most 
effective. Last year it launched a 
new strategy called “Engineering 
Change” in which it breaks down the 
three areas in which it believes the 
engineering sector must change and 
details its role in influencing the shift 
that is required. 

“I think we are known for what 
people think we do as opposed to 
what we actually do,” says Gyimah. 
“Therefore we launched a new 

Engineering a Better World    Adding Value

New Civil Engineer’s 2016 Graduate of the Year 
Brittany Harris spent three months working with 
Engineers Without Borders in Lobitos in Peru 
working on providing toilets for what seemed like 
an already developed town. This is her story.

“Lobitos is a thoroughly unique town. As an ex-BP 
oil post it was highly developed in the mid-20th 
century, with the first cinema in all of South 
America and a fully functioning desalination plant. 
Sadly, after the military coup in the 1970s all 
of this was abandoned, and has now disappeared 
amongst the sand and the salt. 

“I was tasked with assessing the sanitation 
situation in Lobitos; the first step was to assess 
the existing situation. Just 40 years ago it had a 
reliable water supply and so the local community 
still has western, flushing toilets. However there is 
no water treatment plant and the pipes are cracked 
and unmaintained. This means the raw waste seeps 
onto the beach causing pools of sewage very close 
to the booming surf tourism that now supports 
the town’s economy. The water is now supplied by 
the local municipality, and is only available for one 
to two hours a day, two to three days a week. The 
locals fill oil drums with water, and hope it sees 
them through the coming days, however the supply 
is unreliable, and we often experienced periods of 
no water for weeks at a time. 

“I had spent my university research project 
looking at alternatives to western sanitation, and at 
what point they become viable to implement. This 
town, with next to no water, technically seemed 
like the perfect home for composting toilets. But 
my research suggested that culturally, it was a no 
go… so the second step was to understand what the 
community really wanted, and how they felt about 
different technical solutions. Somewhat sceptical 
myself, I proffered a composting design, and it was 
met with such positivity I wasn’t sure if, with my 
limited Spanish, I had explained it wrong. But it 
appears that the need to conserve what little water 
they have was a strong enough driver to overcome 
the perceived stigma of a dry toilet system. 

“So I set out designing a system that played to 

Lobito’s strengths. By combining existing designs 
and case studies we developed a solution that could 
be constructed using local materials and labour, and 
safely maintained, reducing the risk of exposure to 
harmful bacteria. 

“A trial system for this design is under 
construction at the moment, and I am still 
supporting the charity remotely. They have gone 
on to partner with WindAid, another local charity 
that is much larger. It also wants to use composting 
toilets in its communities, and so through 
collaboration it is developing a system that can 
meet local needs, preserve the environment, and 
inspire other communities. 

“For two out of the three months, I was a 
social scientist as much as an engineer, and only 
in the last month did I really design anything. 
This placement taught me the power of engaging 
communities in design, as they may accept things 
you thought taboo, or offer solutions you had not 
considered. It inspired me to keep pushing for 
alternative technologies and potentially off the wall 
solutions in my current work as a consultant. And it 
gave me lifelong friends halfway around the world 
in a second home.”

C A S E  S T U D Y

"I had spent my research project at 
university looking at alternatives to 

western sanitation"

Harris consulted widely with the community 

“A huge part 
of what we do 

is using social impact 
stories and showing 
how engineering does 
give back
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strategy last year to say, this is our 
version. “There are some very big 
goals: that is what we are working 
towards and here’s how we are doing 
it,” says Gyimah. 

Firstly, the team wants to reach out 
to the wider community and promote 
engineering and diversity within 
engineering.

To do this it has embarked on a 
series of youth outreach programmes, 
working in schools to promote 
engineering and using its work 
to inspire the next generation to 
consider engineering as a career.

For those already ensconced 
in engineering, the charity has 
partnered with 28 universities around 
the country to launch its Engineering 
for People design challenge. This 
competition forms part of engineering 
courses and the challenges posed are 
based on real problems the team is 
facing in developing countries. Over 
the last six years, 18,000 students 
have taken part in the programme 
and in the last year alone, 4,500 
students -- approximately 16% of first 
year engineering undergraduates – 
have been engaged in it.

Secondly, the charity works 
in developing countries sending 
experienced engineers on six to 12 
month placements, focusing on three 
water and sanitation, renewable 
energy and the built environment.

“On the one hand we provide 
our partners around the world with 
engineering support and underpin 
the work they’re doing,” says 
Gyimah. “On the other we’re giving 
the opportunity to young engineers 
who are career professionals but 
will benefit from having a global 
perspective.

“They come back able to apply 
their knowledge to their jobs and 
inspire the people around them, 
which is a huge part of what we want 
to do. 

“It’s not just 
a jolly year 

abroad, it is hard work 
in every way

“It’s not just a jolly year abroad, it 
is hard work in every way.”

Finally, the Engineering Without 
Borders team has set up a fellowship 
programme, sending teams of 
students to countries where it has a 
senior engineer who can mentor and 
guide younger engineers through the 
problems the area is facing.

“The students increase the 
capacity, but they are also able to 
learn in a well-managed, mentored 
way,” says Gyimah. “I think that’s 
a really positive way of driving 
students’ desire forward and 
acknowledging that we are not 
sending unqualified engineers 
into situations and creating bad 
development.”

The charity has been involved 
in an ongoing effort to build flood 
resilience in Kenya. It is also working 
on projects to remove arsenic and 

fluoride from drinking water using a 
locally available biomaterial called 
bonechar. It is also designing clean 
cooking stoves which reduces the risk 
of harmful smoke inhalation; and it 
is accelerating the off-grid renewable 
energy market in Africa.

“You can’t deny what that bit does 
for you seeing things first hand it’s 
totally different to just reading or 
seeing it on the television -- you begin 
to understand the complexities,” says 
Gyimah. 

“I walk away from our institution 
everyday inspired by what we do 
inspired by the role of engineers 
in a development context and it 
really does underpin the change the 
world so desperately needs. I think 
engineering in the charity sector has 
a habit of being seen as only solving 
humanitarian problems, but it is 
development in its truest sense.” N

Engineers 
Without 
Borders sends 
experienced 
engineers on 
six to 12 month 
placements

What is the greatest cover depth over a pipe or most effi cient bedding design for an installation? How do 
I air test a pipeline? And what’s the optimal size of manhole for a given size of pipe? The CPSA Guide has 
the answers to all these questions and more. Updated for the latest industry specifi cations, it’s an 
invaluable resource for anyone looking to design and build effi cient drainage and SuDS systems. And it’s 
absolutely free. Download your copy today at www.concretepipes.co.uk/technical-guide
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development or using our online and 
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and help us to support ICE members in need. 
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Strong 
StickS
in Many developing countrieS, 
BaMBoo iS a flexiBle and  
local Structural Material

B amboo is “stronger 
than steel”, fast growing 
and very sustainable. 
Found throughout 
the developing world, 
could it now be finding 

footholds elsewhere?
Bamboo scaffolding is still much 

used in the Far East, particularly in 
Hong Kong, and can rise up many 
storeys. Its actual construction, like 
most bamboo structures, is intuitive 
and craft based. As a structural 
material, bamboo is in much the same 
position as timber construction was 
until the 1940s, with little reliable 
guidance on how to design and 
construct bamboo structures to 
modern standards.

Recently, however, the growing 
acknowledgment that sustainability 
is a key parameter in selecting 
construction materials has spurred 
research. One of the leading research 
teams can be found in London’s 
Fitzrovia, at the headquarters of 
consultant Arup.

“It all started about five years ago, 
with a brief to develop affordable 
seismic resistant housing in El 
Salvador,” says Arup senior engineer 
Sebastian Kaminski. “Although 
there was no tradition of bamboo 
construction and no suitable local 
bamboo, we were able to come up 
with an improved version of the local 
‘Bahareque’ technique – basically a 
form of wattle and daub – that could 
be used in many other areas of the 
world.”

The original prototypes used a 
timber structural frame with infill 
panels made up of matrices of local 
cane – a smaller relative of bamboo 
– clad externally with galvanised 
chicken wire and plastered with a 
cement based mortar. Foundations 
were a thin reinforced concrete slab 
with reinforced masonry upstands.

Shake table testing at Cambridge 
University showed the design had 
excellent seismic performance, a key 
factor in El Salvador, which is one 
of the world’s most active seismic 
zones. 

Arup then realised the basic 
principles could be adapted to 
take advantage of local material 
availability anywhere, so an “all-
bamboo” version was a realistic 
option.

What Arup has dubbed “engineered 

Bamboo is a prime 
source of scaffolding in 
the Far East

Engineering
a Better World
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bamboo is “stronger than steel”. This 
is a popular misconception, Kaminski 
says. “A good bamboo will have similar 
properties to high-grade hardwood, 
parallel to the fibres at least.

“Depending on species, allowable 
stresses in bending, tension and 
compression will range from 10N/mm2 
to 20N/mm2. Allowable shear stresses 
are lower, due to bamboo’s tendency 
to split.”

Arup advises that bamboo beams 
should never be heavily loaded, 
because there is a risk of crushing 
or shear failure at the supports. 
Bamboo works best in axial 
tension or compression, although 
connecting members in tension is 
still a challenge, and more research is 
urgently needed, says Lawrence.

“Traditionally bamboos have been 
lashed together. This works, but 
strengths are low and unpredictable. 
What we need are better bolted joints, 
similar to those used for timber.”

A “low-tech” solution is generally 
to be preferred. Filling the open 
end of the culm down to the next 
nodal diaphragm with cementitious 
grout helps transfer stresses: simple 
pipe clamps can restrain splitting 
tendencies.

Performance in fire is another issue 
that has to be addressed. Although 
bamboo will char at much the same 

bahareque” houses can now be found 
in developing countries around the 
globe. Arup has recently produced 
a design guide on behalf of the 
International Network for Bamboo 
and Rattan (INBAR). Arup Advanced 
Technology & Research associate 
director Andrew Lawrence says, 
however, that there is often initial 
resistance to the concept of bamboo 
housing, even where bamboo 
construction is traditional.

“It has a bad reputation for 
durability,” he explains. “Unlike some 
timbers, bamboo doesn’t contain any 
natural toxins to protect it against 
fungus and insects.

“If it’s constantly exposed to 
the elements, it can last less than 
two years. However, we’ve found 
it possible to change perceptions 
through proper design.”

Bamboo’s thin walls, usually only 
around 10% of the outside diameter, 
exacerbate the problem. Paints and 
varnishes are only a partial solution, 
Lawrence explains.

“The outer skin is smooth and 
silica-rich, so coatings don’t adhere 
well, and tend to crack and allow 
moisture in. Keeping it dry is the best 
solution.”

Well-dried bamboo is also 
less susceptible to insect attack. 
Powderpost beetles are attracted 
to the sugars and starch in the sap, 
so lowering the sap content is an 
important part of bamboo harvesting 
and preparation. 

Termites can be even more 
dangerous, as they can digest 
cellulose as well.

Boron-based preservatives are 
a safe, cheap, effective and readily 
available option for protecting 
bamboo against fungal rot and insect 
attack – unfortunately their water-
soluble nature means they are only 
viable for interior use. More effective 
copper-based treatments exist, but 
these add significantly to costs.

There are those who believe that 

rate as timber, being hollow it loses 
proportionally much more of its cross 
sectional area in a given time.

“In practice this isn’t a problem,” 
Kaminski asserts. “We’re only 
recommending bamboo construction 
for one or two storey housing, where 
escape times are very short”.

Engineered bahareque housing 
uses cement renders to protect 
bamboo from water and fire. 
Its excellent performance in 
earthquakes, however, has little 
to do with any unique properties 
of bamboo. Historically, bamboo 
structures have survived seismic 
events primarily because of their 
lightweight nature and energy 
absorbing connections, nailed joints 
in particular performing well.

There are rumours that a 100m 
high bamboo structure is now on the 
drawing board, somewhere in the 
world. 

Surprisingly, perhaps, the real 
centre of research into whole bamboo 
construction is Colombia. In the Far 
East, the focus is mainly on processed 
bamboo, in many forms, from 
furniture to fabric.

Wherever it occurs, the increasing 
research effort should eventually lead 
to bamboo becoming a mainstream 
structural option in many parts of the 
world. N

Key  facts

10N/mm 2 to 
20N/mm 2 
allowable 
bending, 

tension and 
compression 
stresses for 

bamboo

“What we need 
are better 

bolted joints, similar to 
those used for timber

An engineered 
Bahareque dwelling, 
built with bamboo and 
cement render in El 
Salvador

CERTIFICATE No. 12/4923



44 n e w  c i v i l  e n g i n e e r    |    A P r i l  2017

Engineering a Better World    Materials

bamboo is “stronger than steel”. This 
is a popular misconception, Kaminski 
says. “A good bamboo will have similar 
properties to high-grade hardwood, 
parallel to the fibres at least.

“Depending on species, allowable 
stresses in bending, tension and 
compression will range from 10N/mm2 
to 20N/mm2. Allowable shear stresses 
are lower, due to bamboo’s tendency 
to split.”

Arup advises that bamboo beams 
should never be heavily loaded, 
because there is a risk of crushing 
or shear failure at the supports. 
Bamboo works best in axial 
tension or compression, although 
connecting members in tension is 
still a challenge, and more research is 
urgently needed, says Lawrence.

“Traditionally bamboos have been 
lashed together. This works, but 
strengths are low and unpredictable. 
What we need are better bolted joints, 
similar to those used for timber.”

A “low-tech” solution is generally 
to be preferred. Filling the open 
end of the culm down to the next 
nodal diaphragm with cementitious 
grout helps transfer stresses: simple 
pipe clamps can restrain splitting 
tendencies.

Performance in fire is another issue 
that has to be addressed. Although 
bamboo will char at much the same 

bahareque” houses can now be found 
in developing countries around the 
globe. Arup has recently produced 
a design guide on behalf of the 
International Network for Bamboo 
and Rattan (INBAR). Arup Advanced 
Technology & Research associate 
director Andrew Lawrence says, 
however, that there is often initial 
resistance to the concept of bamboo 
housing, even where bamboo 
construction is traditional.

“It has a bad reputation for 
durability,” he explains. “Unlike some 
timbers, bamboo doesn’t contain any 
natural toxins to protect it against 
fungus and insects.

“If it’s constantly exposed to 
the elements, it can last less than 
two years. However, we’ve found 
it possible to change perceptions 
through proper design.”

Bamboo’s thin walls, usually only 
around 10% of the outside diameter, 
exacerbate the problem. Paints and 
varnishes are only a partial solution, 
Lawrence explains.

“The outer skin is smooth and 
silica-rich, so coatings don’t adhere 
well, and tend to crack and allow 
moisture in. Keeping it dry is the best 
solution.”

Well-dried bamboo is also 
less susceptible to insect attack. 
Powderpost beetles are attracted 
to the sugars and starch in the sap, 
so lowering the sap content is an 
important part of bamboo harvesting 
and preparation. 

Termites can be even more 
dangerous, as they can digest 
cellulose as well.

Boron-based preservatives are 
a safe, cheap, effective and readily 
available option for protecting 
bamboo against fungal rot and insect 
attack – unfortunately their water-
soluble nature means they are only 
viable for interior use. More effective 
copper-based treatments exist, but 
these add significantly to costs.

There are those who believe that 

rate as timber, being hollow it loses 
proportionally much more of its cross 
sectional area in a given time.

“In practice this isn’t a problem,” 
Kaminski asserts. “We’re only 
recommending bamboo construction 
for one or two storey housing, where 
escape times are very short”.

Engineered bahareque housing 
uses cement renders to protect 
bamboo from water and fire. 
Its excellent performance in 
earthquakes, however, has little 
to do with any unique properties 
of bamboo. Historically, bamboo 
structures have survived seismic 
events primarily because of their 
lightweight nature and energy 
absorbing connections, nailed joints 
in particular performing well.

There are rumours that a 100m 
high bamboo structure is now on the 
drawing board, somewhere in the 
world. 

Surprisingly, perhaps, the real 
centre of research into whole bamboo 
construction is Colombia. In the Far 
East, the focus is mainly on processed 
bamboo, in many forms, from 
furniture to fabric.

Wherever it occurs, the increasing 
research effort should eventually lead 
to bamboo becoming a mainstream 
structural option in many parts of the 
world. N

Key  facts

10N/mm 2 to 
20N/mm 2 
allowable 
bending, 

tension and 
compression 
stresses for 

bamboo

“What we need 
are better 

bolted joints, similar to 
those used for timber

An engineered 
Bahareque dwelling, 
built with bamboo and 
cement render in El 
Salvador

CERTIFICATE No. 12/4923



B Y  R o B e R t  H e n s o n

TAKE PART IN OUR SURVEY AND  
HELP US DISCOVER JUST HOw READY  
YOU ARE TO DELIVER SUSTAINAbLY

46 n e w  c i v i l  e n g i n e e r    |    A P r i l  2017

READY TO
SAVE THE
wORLD?

47      A P r i l  2017   |    n e w  c i v i l  e n g i n e e r

In 2015 the United Nations, with 
input from 194 member states, 
launched The Sustainable 
Development Goals (SDGs)

They are a set of 17 
aspirational “Global Goals” 

with 169 targets between them, 
covering a broad range of sustainable 
development issues.

These included ending poverty 
and hunger, improving health and 
education, making cities more 
sustainable, combating climate 
change, and protecting oceans and 
forests.

The UN SDGs were developed to 
help guide the future sustainability of 
the planet. With continued population 
growth and climate change it is 
going to become more challenging 
to sustain the world’s population. As 
such we need to find new efficiencies 
and innovative ways to live more 
sustainably.

But how well do civil engineers 
understand these goals? New Civil 
Engineer wants to find out and has 
launched a survey to gauge its 
readers’ awareness of the SDGs and 
what role they think they might 
play in achieving them. Your input 
will help us understand where civil 
engineers believe they can have the 
greatest impact and what support 
they might need to get there.

The campaign is the brainchild of 
New Civil Engineer 2016 Graduate of 
the Year Brittany Harris, who clearly 
has a passion for the topic. In her 
short career she has taken senior 
roles at Engineers Without Borders 
and spoken to the UN in New York on 
the issue.

But what about the rest of us, 
where do we start?

“It depends where you’re coming 
from,” says Harris.

“Somewhere like the UK, we 
need to be looking at innovation 
in infrastructure, clean energy and 
sustainable communities, a lot more 
than reducing poverty.

“If you’re in a developed country, 
you’re not really worried about things 
like reducing poverty, hunger, but you 

Engineering 
a Better World

“ours is the last 
generation that 

can have an impact, 
but the first with the 
knowledge and the 
skills to do so

are now massively concerned about 
your carbon emissions.

The SDGs predecessors, the 
Millennium Development Goals, 
were written targeting developing 
countries. They typically relied 
on philanthropic donations from 
richer countries. The SDGs take on 
a broader, more inclusive strategy, 
focusing on getting all countries to be 
more sustainable.

But should we take our focus off 
tackling poverty which has been 
the main priority for international 
organisations for so long?

“Although we might not be directly 
focused on reducing poverty, the 
other goals such as water sanitation, 
education and healthcare, will be 
contributing to reducing poverty,” 
says Harris.

Harris says the lack of awareness 
of the SDGs movement within civil 
engineering is “concerning” but those 
who do know, are enthused. And it is 
not just a sympathy vote.

“People like PwC and Mott 
Macdonald are pretty latched on 
to the idea of achieving these goals 
and how they can generate more 
business,” says Harris.

“BuroHappold [Harris’ employer] 
has started to make a move on this, 
and we’re looking to see how we can 
contribute through bids, and asking 
how these projects can contribute.”

But beyond civil engineering, Harris 
says there are efficiencies to be made.

“Every person, not just civil 
engineers can make a difference.

“If you look at the plastic bag tax, 
that was something brought in two 
years ago and has now resulted in a 
50% reduction in plastic bags washing 
up on our coast. Which is amazing. 
And it’s such a small change to our 

lives but it can have a massive impact.
“For civil engineers, a lot of what 

we do already has a positive impact. 
What we can do though is highlight to 
our clients and our senior members, 
about how to add value.”

Part of the challenge is being bold 
enough, says Harris.

“Helen Clark [UN leader, former 
New Zealand prime minister] said 
at the launch of the SDGs, ‘Ours is 
the last generation that can have 
an impact, but the first with the 
knowledge and the skills to do so.’ 
She called for ‘fearless leadership’ 
and I think that’s what civil engineers 
can bring… in the way we lead our 
projects and use our resources and 
knowledge.”

And along with courage, in the 
face of apocalyptic climate change 
scenarios, the other part of the 
equation is maintaining hope.

“To be able to look forward with 
hope you have to look backward 
a little bit,” says Harris. “Take the 
Millennium Development Goals 
[MDGs]. People forget how much 
progress was made. They had one 
goal: ‘the environment’, it was pretty 
vague, but the one issue they did 
specify was ‘tackling the ozone 
problem’. 

“Which we don’t even hear about 
anymore,” she continues. “No one 
talks about the hole in the ozone 
layer. That’s because the MDGs were 
a key driver in reducing the amount 
of ozone depleting substances – 98% 
of them are now gone, we don’t use 
them. And the hole in the ozone layer 
is repairing, it’s now actually shrunk 
over the past five years.

“That was a huge global issue that 
everyone was terrified of – ice caps will 
melt, we’ll die of radiation – and now 
we’ve gone a huge way to fixing it.”

To confront the issue further, a 
series of investigative pieces will 
be launched in New Civil Engineer 
examining the role of civil engineers in 
achieving the SDGs. 

We will be interviewing heads of 
projects and exploring how iconic 
engineering is making a difference 
to sustainable living. If you think 
your project is contributing to the 
SDGs, then do get in touch for the 
opportunity to show us your great 
work. N

KeY stAts
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F rom the top of the A19/
A1058 Coast Road 
roundabout near 
Newcastle, streams of 
gridlock can be seen 
stretching as far as the eye 

can see. Congestion in this area of the 
North East is severe during weekday 
rush hours but also bad at weekends 
when motorists stream to the retail 
park close to the junction. 

Daily around 30,000 vehicles 
travel from east to west along the 
A1058 Coast Road, while 20,000 use 
the A19, which runs from north to 
south. Accident rates around the 
intersection have trended higher 
than the national average. Local 
authorities have been crying foul for 
years, as the constant traffic jams 
cripple the Tyneside economy.

Accordingly, the intersection is 
receiving a major improvement.

At present A19 traffic travels 
around the roundabout, while the 
A1058 carries vehicles above it on 
bridges which cross the roadway on 
each side and on an embankment 
across the central section.

The A19 will be lowered and put in 
a cutting, which will run beneath the 
roundabout. This will require new slip 
roads to allow access between the 
roundabout to the lowered A19. 

In addition, a new single span 

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

TRIPLE
DECK DIG
TaKInG ThE a19 bELow a busy RounDabouT 
nEaR nEwCasTLE Is a ComPLEx oPERaTIon

Tech Excellence

KEY FACTS

30,000
Number of 
vehicles per 

day using the 
A1058 Coast 

Road near 
Newcastle

20,00
Number of 
vehicles per 

day using 
the A19 near 

Newcastle

structure will carry the A1058 over 
the cutting in the centre of the 
roundabout. Two more single span 
structures will carry the roundabout 
across the A19 cutting.

This project is not a “first” by 
any means – another three level 
interchange is currently being built in 
Glasgow. But the scheme provides an 
interesting construction and logistical 
challenge nonetheless.

Lead designer WSP Parsons 
Brinckerhoff tried out plenty of 
options in early 2012, with the 
preferred ones all involving a three-
level solution. 

“There were three options discussed 
to try and achieve the three-level 
objective: a tunnel option; a flyover 
where the A19 went over the coast 
road, and a cut excavation option 
which we went with in July 2012,” says 
WSP project manager Ian Smith.

A number of options for crossing 
the embankment were discussed, 
before the most efficient design was 
arrived at.

  “There were efficiencies made 
here at the start of the design phase. 
Starting estimates of about £137M fell 
by about 40%, due to various factors,” 
says Smith. “The most notable being 
that, when we started the design 
process, we anticipated the provision 
of a freestanding multi-span bridge, 
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“ This is a major 
improvement 

and it’s not envisaged 
it will be modified

Tech Excellence     A19/A1058 Interchange

which meant the demolition of 
existing bridges. But what we’ve done 
is we’re putting in smaller 25m to 30m 
single span bridges.”

In the final design, the two bridges 
taking the roundabout across the 
lowered A19 are formed from 19 
precast Y-beams. The bridge carrying 
the A1058 across the cutting will be 
formed from 22 precast Y-beams. 
Decks will be cast insitu. 

A Sisk Lagan joint venture is the 

contractor for the £75M project. 
It is hoped the project will ignite 
economic growth in the North East, 
and it is visibly billed as part of the 
government’s Northern Powerhouse 
initiative.

“As a local myself, I recognise 
Newcastle and the North East are 
the very extreme of the Northern 
Powerhouse,” says Sisk Lagan project 
manager Stephen Marshall.

“There’s quite a large investment 
in that M62 corridor near Manchester 
and there’s always that thought that 
the investment in infrastructure won’t 
extend this far. But Highways England 
appears quite committed to the A19 
and the A1, so it seems the North East 
is going to benefit.”

The lowered A19 will draw 50% 
of existing traffic away from the 

roundabout according to WSP 
Brinckerhoff. It is expected that the 
extra capacity created will last for the 
next few decades at least. 

“There have been many minor 
improvements to the junction over 
the past decade, but this is a major 
improvement and it’s not envisaged 
it will be modified, certainly not until 
the mid-2030s,” says Smith.

First on site has been geotechnical 
specialist Bauer which installed 120 of 
583 piles. These will act as retaining 
walls for the lowered A19. The largest 
piles, up to 1500mm in diameter and 
incorporating two layers of steel 
cages, will also act as structural 
supports for the roundabout bridges 
and A1058 bridge across the cutting. 

“In the centre, the piles have a 
dual function, as a retaining wall 

The A1058 crosses 
the roundabout 
in an east-west 
direction (taken 15 
January)
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for the dive-under, and at the same 
time they act as bearing piles for the 
cross-bridges of the roundabout, the 
middle level,” says Bauer project 
manager Gustav Jahnert.

One pile per structure is being 
tested using the O Cell method, 
which involves using a hydraulic 
cell to test the pile’s strength. 
The sacrificial loading device is 
embedded within the base of the pile. 
Then as the load is applied to the 
O-cell it expands to test how far the 
pile can be loosened.

“You concrete the pile as normal 
and after the pile has hardened… 
this hydraulic cell is activated and 
expands and tries to push the pile 
out of the ground,” says Jahnert.

“At first a conventional pile load test 
was specified, but we recommended to 
the client to use the O Cell method, due 
to the constrained nature of the site. 
We’re working in the middle of a live 
roundabout, so we’ve only got a little 
island where we can work,” says Jahnert.

“We’ve tested one, and the pile 
moved less than 1mm. So basically it 
didn’t move at all.”

In another high-tech move, one 
engineer on site came up with the 
bright idea of strapping a torch and 
a video camera to some plant for an 
inspection of the pile shafts. 

“And it’s looking nice and clean,” 
says Jahnert.

The ground comprises a few 
metres of made ground, then some 
glacial till and finally sandstone 11m 
below. There were also occasional 
boulders, the biggest of which was 
“about the size of a bathtub,” says 
Jahnert. The boulders forced some 
changes to piling methods, but there 
was no alteration to the timetable.

These bored cast insitu contiguous 
pile walls, up to 30m deep, which 
vary from 600mm diameter to 
1500mm diameter, form the retaining 
wall within which the lowered A19  

“ Logistically 
it is very 

challenging, the 
working spaces  
are tight

Tech Excellence     A19/A1058 Interchange

can be excavated.
In total the cutting is about 1km 

long. Depending on where you take 
as datum, the depth of the roadway 
to the roundabout above will be 
between 5m and 7m, rising to 15m in 
the central section.

A capping beam and canopy 
structure and bearings are to be 
installed prior to the three bridges’ 
installation. Each bridge is formed 
of precast Y-beams, with an integral 
deck on top.

In total, about 80,000m3 of material 
is to be removed.

Currently on site, sheet pile 
walls are going up to prepare for 
the sliproads work, and excavation 
has started for the north and south 
roundabout bridges. 

Keeping traffic flowing at all times 
throughout the project will be a tough 
logistics challenge. 

“Logistically it is very challenging. 
The working spaces are tight. We 
are using in our planning, building 
information modelling to look at 
opportunities and interfaces with our 
plant, our people and make sure we 
maximise our space on the site,” says 
Marshall.

Thankfully bringing materials to 
site is not too difficult, with the local 
batching plant close enough to be 

visible. But Bauer’s Jahnert says there 
were still concerns on possible delays 
to site. “One big question when we 
started was: are our lorries going to 
be affected by the [motorists] traffic 
on the A19? We spoke to the drivers… 
and they’re now probably taking 
every possible side road in the area.” 

A maximum of 200 workers is 
expected to be on site at peak, 
compared to about 150 at present. 
Contractor Sisk Lagan claims about 
60% are local workers and the aim is 
to keep the economic benefits local.

Highways England has been 
pushing a collaborative working 
environment, which Bauer’s Jahnert 
says has provided genuine benefits in 
the early piling phase.

“This is reflected in a geotechnical 
design point of view with WSP 
Parsons Brinckerhoff as the designers 
having two full-time designers in the 
site office at all times, one structural 
and one geotechnical. So as soon as 
anything unforeseen comes up on site 
it’s very easy to go and speak to them. 

“You get problems resolved quickly. 
Whereas on other jobs, they’re offsite, 
you might have to form a queue, and 
a lot of time is lost to bureaucracy.”

Work began in June 2016. All three 
levels of the intersection are expected 
to open to traffic in March 2019. N
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for the dive-under, and at the same 
time they act as bearing piles for the 
cross-bridges of the roundabout, the 
middle level,” says Bauer project 
manager Gustav Jahnert.
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1500mm diameter, form the retaining 
wall within which the lowered A19  
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Details of the three tunnels 
Costain is to build for the £18bn 
Hinkley Point C nuclear power 
station in Somerset have been 
revealed. A total of 38,000 
concrete segments will be made 
for the tunnels, amounting to 
83,000m³ of concrete. Two of 
the three tunnels will supply 
the water to cool the reactor 
and the third is the water 
outlet. The tunnels will be 20m 
below the seabed. The intake 
tunnels will be 3.4km and 3.5km 
long and 6m in diameter. The 
outlet tunnel will be 1.8km long 
and 7m in diameter.

National Grid has revealed 
some of the engineering 
challenges it and its partner 
Statnett face on the 720km long 
interconnector cable between 
the UK and Norway.  They 
include tunnelling through fjord 
rockfaces, building massive 
avalanche walls and working 
out how the interconnector will 
cross 94 other pipelines. Called 
the North Sea Link, the £1.7bn 
1400MW subsea electricity 
cable will go from Blyth in 
Northumberland to Kvilldal in 
Rogaland on the Norwegian 
side of the North Sea.

Moray-based engineering 
and construction firm AJ 
Engineering has built and 
installed a 42m long bowstring 
arch bridge over the River 
Nevis, giving walkers better 
access to Ben Nevis. The bridge 
was transported in several 
sections and bolted together 
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The last of the 110 Queensferry 
Crossing deck segments has 
been put into place, marking 
a milestone in the run up 
to completion of the bridge 
in May. “It’s the last of 110 
segments to be lifted into 
place,” said Forth Crossing 
Bridge Constructors (FCBC) 
construction director Alan 
Platt. “We’ve lifted 77,000t of 
deck segments.” Construction 
of the £1.35bn crossing has 
been underway since summer 
2011. The process of lifting 
the individual deck sections 
started in September 2015.
The final section is made up of 
a 450t steel, open topped box 
girder 40m wide and 12m long. 
Once lifted into place, a precast 
concrete deck section will be 
placed on top of it.

on site. AJ Engineering project 
manager for the bridge Gary Moir 
said: “We were contracted by 
Fion Construction of Fort William 
to manufacture and install the 
46m long bridge.” The whole 
thing was manufactured in Forres 
and transported to the site at the 
Glen Nevis Visitor Centre.
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B y  R O B E R T  H E N S O N

Steadying 
influence
How damperS will Help two KolKata 
SKyScraperS carry a garden bridge 

K olkata, the capital of 
West Bengal, boasts 
more than 14M people 
in its metropolitan area, 
making it the third-most 
populous in India.

Eighty of its residents will be 
paying about 100M Rupees (£1.2M) 
for a four-to-six bedroom apartment 
in Atmosphere, twin residential 
towers in a new development area.

The purchase allows residents 
access to the Deya – meaning “cloud” 
in Bengali – a 7,800t, three-level bridge 
suspended 100m above ground.

As the centrepiece of the £74.8M, 
39-storey high-rise luxury apartment 
project, the Deya seems to have 
taken inspiration from the Marina 
Bay Sands resort, Singapore, whose 
swimming pool spans three towers.

But the three-level Deya will 
also house a gym, spa, squash and 
badminton courts, a jogging track, 
mini-theatre, golf driving range, open-
air party deck and amphitheatre, 
along with multiple lounges and 
spaces for gatherings. 

The exterior will be lit by LED 
lamps at night and will have a “silver 
lining” with 15,000 kinetic discs 
shimmering on its surface.

 Situated on the outskirts of the 

city, in a new development area 
between the heart of old Kolkata and 
the airport, the structure has been 
built within a category 3 earthquake 
zone.

One of the challenges for engineers 
was to come up with a way of 
accommodating movement in the 
twin towers at either end of the 
bridge. “After a number of optional 
studies we decided to take the 
bridge… on four bearings, allowing 
the buildings to move without the 
bridge moving,” says Web Structures 
director Hossein Rezai. “The 
alternative was to make the Deya 

“We decided 
to take the 

bridge… on four 
bearings, allowing 
the buildings to move 
without the bridge 
moving

KEy  facTS

97.5m
Total length 

of bridge

110.5m
Height of 

bridge mid-
section from 
the ground

2340t
Weight of 
permanent 
structural 

steel

Main photo: The Deya, 
or cloud, spans between 
two 100m tall towers

World View

One of the bearings

Bearings accommodate lateral as well as 
vertical movement
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monolithic with the two towers and 
create a torsion frame and this would 
have meant the structure would have 
been significantly heavier.”

The Deya, now finished, can move 
freely up to a maximum of 250mm in 
extreme conditions.

“More frequent wind and ground 
tremors would allow the building to 
move 75mm to 100mm. But most of 
the movement would happen in the 
first 50mm – 75mm,” says Rezai.

Popular base isolation systems 
include elastomeric isolators, and 
friction pendulum bearings, but 
these were deemed unviable due to 
the high loads, and lack of available 
space in which to install them.

For the Deya, the customised 
isolation bearing system from 
designer Mageba and fabricators 
RJ Watson uses disc bearings, “not 
springs”, and a PTFE/stainless steel 
interface.

“There is a system built into 
the bearing assembly where the 
compressible layers, not springs, 
but long cylindrical ‘baguettes’ sit 
horizontally,” explains Renzini. “As 
the top of the bearing moves, they 
get compressed at one end, building 
energy and pushing the bearing 
back to the centre. But essentially 
it’s a relatively simple compressible 
material,” says Rezai.

A scale model and full scale 
prototype were tested in Alden, in 
the United States, with the results 
confirming their viability.

“Each bearing receives a fairly large 
vertical load, (up to 2,500t),” says 
Rezai. “And the lateral movements 
of about 200mm – these are large 
numbers to be factored for bearings. 
Even the largest ‘off the shelf’ 
bearings are not equipped for such 
large movements and deformations. 
So a lot of care was taken in the 
study and design, both by us and the 
bearing manufacturers.”

The size required of the bearings 
was another challenge – larger than 
a standard shipping container, they 
were shipped from the United States 
on flat rack containers.

“ Even the largest 
‘off the shelf’ 

bearings are not 
equipped for such 
large movements and 
deformations

Rendering of Deya structure
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freely up to a maximum of 250mm in 
extreme conditions.

“More frequent wind and ground 
tremors would allow the building to 
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World View    Deya, Kolkata

But this is something that reduces the 
carbon footprint of the build and we 
think it’s a world first.”

The lift was completed in about 12 
hours at 2mm to 3mm/second.

Once lifted there was a 1m gap 
between the mid-section and two 
end segments. These were welded 
and bolted together with additional 
structural steel sections. This process 
took about 20 days, Rezai says using 
bearings above 100m in towers 
could prove useful in future mega-tall 
skyscrapers.

“It’s a solution that we think could 

Each 14.5t bearing assembly sits 
on a concrete plinth and 200mm thick 
reinforced concrete slab over 2.5m 
deep structural steel bearing support 
trusses which in turn disperse the 
loads into the structure of each tower.

The basis of the bridge’s design 
is that two longitudinal trusses, 
enhanced with an arch structure and 
stiffened with a diagonal grid system 
span from one tower to the other. 
The decks are then supported on 
transverse steel trusses. Together 
these take all of the dead and live 
loads back to the bearings.

With the bearings designed, raising 
the bridge 100m and into position 
was another major challenge.

One option for construction 
would have been to build the Deya 
insitu. But this would have required  
incredibly complex temporary works 
and supports.

The next obvious option would 
have been to pre-assemble the 
structure, then use a temporary crane 
arrangement which would lift it into 
place. “So you would pre-assemble 
about 1,000t cranage and remove 
it later,” says Reai. “But then, we 
thought ‘the weight of the temporary 
works is almost the same as the 
weight of the permanent works’. 

Plus, the temporary works cannot 
be reused readily, he adds. “They 
have been formed and forged to 
conform with the shape of this 
building. So you actually use twice 
the steel, and only use half of it.”

The third and final option was to 
build the two ends of the Deya, then 
use them as bases from which strand 
jacks lifted the central section into 
place. 

“Thereby we effectively have no 
permanent steelwork. A little bit of 
temporary works, maybe 10% of total. 

certainly apply elsewhere, where we 
have super-tall buildings and there’s a 
bearing sandwiched between the top 
half and the bottom half,” he notes. 
“And that way we are relieving the top 
half of a lot of lateral stresses. It could 
be a new genre, of splitting super-tall 
or mega-tall buildings into two halves, 
designed as if they are two 200m to 
300m buildings sitting on top of each 
other, with an isolator in between. 

“The bearings in such a situation 
would be doing the same thing they 
are doing now (for the Deya),” he 
concludes. N

KEy  facTS

30,000
Total number 
of bolts used

“This is 
something that 

reduces the carbon 
footprint of the build 
and we think it’s a 
world first

The bridge is a three storey 
structure incorporating leisure 
facilities for the tower residents

F r a n c e
B o u Yg u e s  J V 
w i n s  Pa r i s  m e t r o 
t u n n e l l i n g  J o B

Bouygues and geotechnical and 
civils firm Soletanche Bachy, part 
of Vinci Group, have won an £830M 
contract to build part of the Grand 
Paris Express metro line. The 
contract, awarded by the project’s 
developer Société du Grand Paris, 
is for the Villejuif to Créteil section. 
The two firms in the JV are already 
working on the Paris metro line 14 
extension, and station upgrades at 
Saint-Lazare and Mairie de Saint-
Ouen. Meanwhile, a Vinci/Spie 
Batignolles joint venture has won 
the £780M contract to build Line 
15 south, part of the Grand Paris 
Express metro network. Work on 
Line 15 south includes an 8.2km 
tunnel between Fort d’Issy-Vanves-
Clamart and Villejuif Louis Aragon. 

Dubai’s Roads and Transport Authority (RTA) is to buy 
200 Tesla hybrid electric vehicles fitted with autonomous 
driving technologies. It said that the new vehicles would 
add to the Dubai Taxi Corporation’s limousine fleet.
The all-electric model S sedans and Model X SUVs 
will all have energy generation and storage products, 
Powerwall, Powerpack and a solar roof. They will also 
have “full self-driving capability” which Tesla said has a 
safety level greater than that of a human driver.

U n i t e d  S t a t e S 
m u s k  c o n f i r m s 
l o s  a n g e l e s 
c o n g e s t i o n  t u n n e l

Entrepreneur Elon Musk has 
unveiled a tunnel boring machine 
(TBM) on Twitter, confirming 
rumours he plans to dig a road route 
under Los Angeles, California, to 
ease traffic congestion. Tesla chief 
executive Musk elaborated on his 
plans in a direct Twitter message to 
Wired magazine, explaining his idea 
to cure the city’s traffic problems 
with underground tunnels. “If you 
think of tunnels going 10, 20, 30 
layers deep (or more), it is obvious 
that going 3D down will encompass 
the needs of any city’s transport 
of arbitrary size,” he said. A 4.5m 
deep “test trench” 9m wide and 15m 
long has already been dug at Musk 
company SpaceX’s Los Angeles 
headquarters, according to Wired. 

U n i t e d  S t a t e S
s P l i c e  f i x  f o r 
f r a c t u r e d 
B r i d g e  t r u s s
Engineers are undertaking 
an eight-week repair of the 
Delaware River Turnpike 
Bridge in the United 
States, which closed 
after a beam failed. An 
engineering task force has 
been assessing the 2km 
long bridge and has been 
preparing several repair 
options. A permanent 
splice around the cracked 
truss element is the 
preferred option for the 
structure, which normally 
carries 42,000 vehicles 
per day. When the 
element fractured, part 
of the bridge dropped 
by approximately 30mm 
as loads suddenly 
transferred to the 
adjoining structural 
elements. 
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S kills in coastal engineering 
are eroding, say those 
in local authorities. But 
out of these constraints 
have come creative 
partnerships.

Since the Coast Protection Act 1949 
the management of England’s coast 
has been nominally split between 
what is now the Environment Agency 
(floodable coasts), maritime local 
authorities (erodible coasts) and 
private land owners. This is logical 
in theory, but in practice the sea has 
little respect for whoever has powers 
or duties.

The recent focus has rightly been 
on flooding issues across the country. 
Fresh in the memory of many coastal 
engineers will be the North Sea 
tidal surge that caused significant 
flooding down the East Coast in 2014. 
Indeed, that was the precursor to four 
months of battering storms in south 
and west England, in the North and 
south west Wales. Certainly there has 
been a reprieve from Mother Nature, 
but with rising seas and weather 
effects from climate change, the next 
event cannot be far away.

“Councils are under continued 
and significant budget pressure and 
have gradually reduced their coastal 
engineering capacity as coastal 
management is a power, not a duty, 
to deliver and therefore competes 
against other priorities,” says Local 
Government Association coastal 
special interest group lead officer Bill 
Parker.

Outside London there are 89 
local authorities in England – 
borough, district and unitary 
councils –  which exercise Coastal 
Protection Act powers. County 
councils are classed as lead local 
flood authorities, which means that 
they have responsibilities under the 
Floods & Water Management Act for 
ordinary watercourses and surface 
water flooding but have no coastal 
responsibilities.

But the numbers of engineers 
working for local authorities in this 
area is undergoing a worrying decline.

“Many local authorities are entirely 
dependent on a rapidly ageing 
cohort of highly experienced coastal 
engineers, but have not invested in 
succession planning and resilience for 
the future,” says Parker.

This is not a new problem, as 
Parker points out. In 2009, the 
Environment Agency undertook at 
review of local authority skills and 
capacity and it was estimated that 
“coastal risk management staffing...
has reduced by around a third since 
2005”. 

In looking forward “less than a 
third of authorities had a high level 
of confidence that they would be able 
to secure and develop adequate staff 
over the next 10 years,” it said.

Nor is it a problem unique to 
coastal risk. In late January, the 
Local Government Association 
made a plea for more cash to the 
Treasury, warning that councils could 
collectively face a £5.8bn funding 
gap by 2020. But cuts to libraries and 
community care have grabbed the 
majority of the headlines.

Parker says there are fears that the 
public sector will be more heavily 
reliant on external consultants to 
undertake larger portions of work. 
This could be more expensive, and 
deplete expertise in the public sector.

“This is a distinctly gloomy 
forecast, especially when the 
government is looking to invest 
£2.3bn in the six year programme; 
45% of which is being invested on 
the coast. In Wales, the government 
is investing £150M to take forward 
between 30 and 40 coastal schemes 
between 2018 and 2021,” he says.

However, sparked from adversity 
or not, some remarkable and exciting 
developments are happening among 
local authorities, some of which are 
creating cross-authority teams.

“The more enlightened local 
authorities with progressive senior 
management and politicians are 
tackling this head on and have 
started to turn the tide,” says Parker.

“These new teams are expanding, 
taking on more work and creating 
exciting career paths for those 
wanting to work in the ever dynamic 
world of coastal management and in 
particular coastal engineering.”

One of the leading examples of this 
is East Kent Engineering Partnership 
(EKEP) undertaking work across no 
less than 12 local authorities around 
the Kent and East Sussex coastline. 
Another leader Parker mentions is the 
Eastern Solent Coastal Partnership 
(ESCP) working for four local 

authorities. 
Their success lies in their ability 

to develop a continuous pipeline 
of projects that no one single local 
authority would ever have. It gives 
continuity of work for staff and 
confidence about funding.

“This has, for example, enabled 
ESCP to invest in staff and their 
processes, enabling their team to 
double in size just in four years.

“They are now undertaking tasks 
that previously would have been 
subcontracted to consultancy 
companies, reducing costs, building 
in-house expertise and retaining 
locally the trust that is built with local 
communities,” says Parker.

Others also adopting this route 
include Coastal Partnership East with 
four local authorities from Norfolk 
and Suffolk combining their teams. 
The Fylde Coastal Partnership is also 
pioneering new approaches.

In addition, the advent of public 
sector co-operation agreements 
between risk management authorities 
will help local authorities address 
short term issues and these are now 
being used to share expertise and 
capacity between local authorities, 
the Environment Agency, internal 
drainage boards and others.

It comes as Balfour Beatty – which 
carries out some of the UK’s largest 
coastal risk management projects 
–  has released a report on “driving 
efficiencies” in the sector.

The UK government is looking for 
10% efficiencies across the six-year 
water sector asset management 
programme from 2015-2020.

The headline for Balfour’s 10-step 
guide is: “Taking a collaborative 

“new teams 
are expanding, 

taking on more work 
and creating exciting 
career paths for those 
wanting to work in the 
ever dynamic world of 
coastal management

KeY FACt

89
Local 

authorities 
outside 
London 

with coastal 
protection 

powers

R E A D  M O R E  B U S I N E S S  C U L T U R E  A R T I C L E S  A T 
N E W C I V I L E N G I N E E R . C O M / B U S I N E S S - C U L T U R E



60 n e w  c i v i l  e n g i n e e r    |    A P r i l  2017

B Y  R o B e R t  H e n s o n

Turning  
The Tide
how LocaL auThoriTies are reversing  
The Loss of coasTaL engineering skiLLs

Business Culture

61A P R I L  2017  |    n e w  c I v I L  e n g I n e e R

S kills in coastal engineering 
are eroding, say those 
in local authorities. But 
out of these constraints 
have come creative 
partnerships.

Since the Coast Protection Act 1949 
the management of England’s coast 
has been nominally split between 
what is now the Environment Agency 
(floodable coasts), maritime local 
authorities (erodible coasts) and 
private land owners. This is logical 
in theory, but in practice the sea has 
little respect for whoever has powers 
or duties.

The recent focus has rightly been 
on flooding issues across the country. 
Fresh in the memory of many coastal 
engineers will be the North Sea 
tidal surge that caused significant 
flooding down the East Coast in 2014. 
Indeed, that was the precursor to four 
months of battering storms in south 
and west England, in the North and 
south west Wales. Certainly there has 
been a reprieve from Mother Nature, 
but with rising seas and weather 
effects from climate change, the next 
event cannot be far away.

“Councils are under continued 
and significant budget pressure and 
have gradually reduced their coastal 
engineering capacity as coastal 
management is a power, not a duty, 
to deliver and therefore competes 
against other priorities,” says Local 
Government Association coastal 
special interest group lead officer Bill 
Parker.

Outside London there are 89 
local authorities in England – 
borough, district and unitary 
councils –  which exercise Coastal 
Protection Act powers. County 
councils are classed as lead local 
flood authorities, which means that 
they have responsibilities under the 
Floods & Water Management Act for 
ordinary watercourses and surface 
water flooding but have no coastal 
responsibilities.

But the numbers of engineers 
working for local authorities in this 
area is undergoing a worrying decline.

“Many local authorities are entirely 
dependent on a rapidly ageing 
cohort of highly experienced coastal 
engineers, but have not invested in 
succession planning and resilience for 
the future,” says Parker.

This is not a new problem, as 
Parker points out. In 2009, the 
Environment Agency undertook at 
review of local authority skills and 
capacity and it was estimated that 
“coastal risk management staffing...
has reduced by around a third since 
2005”. 

In looking forward “less than a 
third of authorities had a high level 
of confidence that they would be able 
to secure and develop adequate staff 
over the next 10 years,” it said.

Nor is it a problem unique to 
coastal risk. In late January, the 
Local Government Association 
made a plea for more cash to the 
Treasury, warning that councils could 
collectively face a £5.8bn funding 
gap by 2020. But cuts to libraries and 
community care have grabbed the 
majority of the headlines.

Parker says there are fears that the 
public sector will be more heavily 
reliant on external consultants to 
undertake larger portions of work. 
This could be more expensive, and 
deplete expertise in the public sector.

“This is a distinctly gloomy 
forecast, especially when the 
government is looking to invest 
£2.3bn in the six year programme; 
45% of which is being invested on 
the coast. In Wales, the government 
is investing £150M to take forward 
between 30 and 40 coastal schemes 
between 2018 and 2021,” he says.

However, sparked from adversity 
or not, some remarkable and exciting 
developments are happening among 
local authorities, some of which are 
creating cross-authority teams.

“The more enlightened local 
authorities with progressive senior 
management and politicians are 
tackling this head on and have 
started to turn the tide,” says Parker.

“These new teams are expanding, 
taking on more work and creating 
exciting career paths for those 
wanting to work in the ever dynamic 
world of coastal management and in 
particular coastal engineering.”

One of the leading examples of this 
is East Kent Engineering Partnership 
(EKEP) undertaking work across no 
less than 12 local authorities around 
the Kent and East Sussex coastline. 
Another leader Parker mentions is the 
Eastern Solent Coastal Partnership 
(ESCP) working for four local 

authorities. 
Their success lies in their ability 

to develop a continuous pipeline 
of projects that no one single local 
authority would ever have. It gives 
continuity of work for staff and 
confidence about funding.

“This has, for example, enabled 
ESCP to invest in staff and their 
processes, enabling their team to 
double in size just in four years.

“They are now undertaking tasks 
that previously would have been 
subcontracted to consultancy 
companies, reducing costs, building 
in-house expertise and retaining 
locally the trust that is built with local 
communities,” says Parker.

Others also adopting this route 
include Coastal Partnership East with 
four local authorities from Norfolk 
and Suffolk combining their teams. 
The Fylde Coastal Partnership is also 
pioneering new approaches.

In addition, the advent of public 
sector co-operation agreements 
between risk management authorities 
will help local authorities address 
short term issues and these are now 
being used to share expertise and 
capacity between local authorities, 
the Environment Agency, internal 
drainage boards and others.

It comes as Balfour Beatty – which 
carries out some of the UK’s largest 
coastal risk management projects 
–  has released a report on “driving 
efficiencies” in the sector.

The UK government is looking for 
10% efficiencies across the six-year 
water sector asset management 
programme from 2015-2020.

The headline for Balfour’s 10-step 
guide is: “Taking a collaborative 

“new teams 
are expanding, 

taking on more work 
and creating exciting 
career paths for those 
wanting to work in the 
ever dynamic world of 
coastal management

KeY FACt

89
Local 

authorities 
outside 
London 

with coastal 
protection 

powers

R E A D  M O R E  B U S I N E S S  C U L T U R E  A R T I C L E S  A T 
N E W C I V I L E N G I N E E R . C O M / B U S I N E S S - C U L T U R E



62 n e w  c i v i l  e n g i n e e r    |    A P r i l  2017

“ Local authorities 
need to be 

able to intellectually 
challenge contractors’ 
and consultancy 
proposals

Business Culture     Coastal Defence Careers

approach, allowing contractors to 
suggest ideas throughout the project, 
can deliver significant efficiencies”.

And Balfour Beatty business 
development director for flood 
and coastal risk management Jim 
Hutchison says this has worked in 
real scenarios.

“On the Humber for example, we 
managed to package six projects (30 
months total duration across the 
projects, defending 22,000 homes) 
and they were packaged up in such 
a way that we took away 19% in 
efficiency savings, about £5M.”

Hutchison says Balfour Beatty’s 
reputation in the sector – 20-odd 
years, and about 75 projects – has 
shown its intention to work with 
communities and environmental 
authorities, and it was all about 
building up long-term work.

“What we’re saying is that, given 
that we’ve been able to do that 
(efficiency gains) for the six-year 
programme, we think it would be 
even better if they could give us 
another six years, or even better 10 
years, of works which would allow 
us to work much closer with the 
communities, customers, get in early 
with contractors, the supply chain, 
and getting all the great ideas that 
everybody has.”

Speaking of the future of local 
authority coastal engineering and 
coastal authorities, Hutchison says 
the relationships have been built to 
stand the test of time.

“We’ve been part of the Fylde 
Partnership, including the 
Environment Agency, for 10 years or 
more. It’s been great to work with 
them and better programme the 
works there. There are a huge amount 
of low lying properties, certainly 
up the Fleetwood end, and near 

Anchorsholme and at Rossell. It’s 
currently the largest coast protection 
scheme in the country ongoing at 
the moment – about £50M in all, 
protecting about 8,000 homes.

“We’ve brought in expertise to 
help look at how to best deliver 
the work. As part of that, we’re 
also training graduate engineers, 
five apprentices, and 69 local 
employees, so we’re bringing 
all those up to speed to coastal 
engineering for the future.”

But Parker says while some 
schemes are bringing new workers 
into coastal management and coastal 
engineering, it is apparent that this 
will not reverse the current trend.

“Local authorities need to develop 
expertise and knowledgeable 
practitioners to be able to 
intellectually challenge contractors’ 
and consultancy proposals and be the 
guardians of the best use of public 
monies,” he says.

“Coastal management is a long-

term issue that requires long-term 
planning, succession and resilience,” 
he adds. “Risk management 
authorities need to look at a more 
sustainable approach and future 
generations of engineers need to be 
developed. Local authorities are key 
to delivering this as well.” 

And in a final pitch for new blood 
to join local authority coastal 
engineering, Parker says there are 
plenty of arguments to counter 
the lure of bright city lights, and 
consultancy.

“For those engineers who haven’t 
yet worked for a local authority, they 
may not appreciate the benefits: of 
being based in some of the most 
desirable parts of the country, having 
a great work/life balance and also 
a pipeline of exciting projects. It is 
recognised that they may not be 
paid the highest rates, but the job 
satisfaction of working with and 
protecting local communities should 
not be underestimated.” N
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proposals

Business Culture     Coastal Defence Careers
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developed. Local authorities are key 
to delivering this as well.” 

And in a final pitch for new blood 
to join local authority coastal 
engineering, Parker says there are 
plenty of arguments to counter 
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recognised that they may not be 
paid the highest rates, but the job 
satisfaction of working with and 
protecting local communities should 
not be underestimated.” N
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More than 300 engineers 
were awarded various forms 
of membership of ICE at a 
ceremony at One Great George 
Street last week. They join 
90,000-plus ICE members across 
the world who create and 
maintain infrastructure. 

ICE membership is awarded 
to a huge range of engineers 
practising in the broad area of 
civil engineering who have met 
all the requirements of the ICE’s 
Chartered Professional Review.

They are now entitled to add 
the letters MICE to their name 
and adopt the Institution’s own 
protected title, “Chartered Civil 

Engineer”.
“We had another hugely 

successful day at OGGS and it was 
incredibly gratifying to receive 
such positive feedback across all 
grades of those attending,” said 
ICE membership director Sean 
Harris.

“One of the undoubted 
highlights was meeting Dominik 
McCormick, an 18 year old 
apprentice who works for 
Aecom’s transport division in 
Birmingham. He is now officially 
the youngest ever person to be 
awarded EngTech MICE status 
by the ICE. He was presented 
with his certificate by ICE 

Ceremony at One Great George Street  
marks the presentation of the latest batch of  
ICE membership certificates 

P r o f e s s i o n

300 engineers 
become ICE members 

President Tim Broyd, with his 
very proud father Paul, an 
Aecom director looking on.

“With young technicians like 
Dominik sitting alongside our 
more venerable fellows, this is 
a super event through which to 

i C e

Broyd speaks at 
engineers ireland 
conference

ICE President Tim Broyd 
addressed more than 60 
invited guests at an Engineers 
Ireland conference discussing 
engineering advances 
made by Thomas Telford in 
transportation between the 
UK and Ireland as well as the 
historic developments in urban 
sewerage schemes leading to 
improvements in health and 
hygiene. This was followed by a 
round table chaired by Engineers 
Ireland president Dermot Byrne 
and attended by 24 attendees 
including chief executives of 
civil engineering contractors 

i C e

students present 
skiing robots at iCe 
ecobuild event

A group of Year 12 students, 
from the London Design & 
Engineering University Technical 
College, were due to showcase 
their skiing robot design at a 
“Future Engineers” session at 
the Ecobuild event early this 
month. The presentation was 
part of the ICE Infrastructure 
Conference at Ecobuild. In 
January, the students took part 
in an ICE-sponsored school 
skiing trip which incorporated 
a unique engineering challenge. 
They designed and 3D-printed 
components and programmed 
the robots.

reinforce our core message that 
membership is a continuum or 
journey which can be joined 
at any stage of an engineers’ 
career, with guaranteed 
help, support and direction 
throughout that journey. 

iCe President Tim Broyd leads the 
certificate presentation ceremony

Broyd (left) with Byrne

and heads of civil engineering 
faculties from Irish universities. 
Key topics discussed were digital 
engineering advances including 
building information modelling 
and the challenges presented by 
Brexit. Byrne is due to present 
his own personal perspective – 
Ireland’s Energy Challenge – at 
One Great George Street on 15 
March.

i n f r a s T r u C T u r e

Latest ‘state of 
the nation’ report 
published this month

The ICE was due to launch 
its latest State of the Nation 
report on 22 March. This 
year it examines how data 
and emerging technologies 
are transforming the design, 
delivery and maintenance 
of infrastructure, and their 
productivity, resilience and 
community benefits. More than 
350 people and organisations 
have contributed over the past 
eight months, tackling issues 
such as security and alignment  
of leadership and cultural 
change. Get in touch at debate@
ice.org.uk to learn more. 

65A P R I L  2017   |    n e w  c I v I L  e n g I n e e R

n o r T h  e a s T  V i e W

NortherN Powerhouse 
Gathers Pace

The ICE has long 
advocated the need for 
the UK to invest in 21st 
century infrastructure.

We know that 
infrastructure is an 
enabler for economic 
growth and thriving 
communities; however, 
we continue to see 
underinvestment 

which inhibits balanced growth around the UK.  
This is particularly true in the north of England, 
where investment lags behind other parts of the 
UK, with economic growth being stifled by poor 
connectivity.  

Taken together, the Northern Powerhouse 
regions have a population comparable with 
that of London; however, labour productivity 
is £17k per worker lower than in London. 
The connectivity challenge means congested 
networks and slow rail journeys – currently 32 
minutes from Liverpool to Manchester, 87 mins 
from Newcastle to Leeds and 49 mins from Leeds 
to Manchester. 

A report by Frontier Economics for the 
National Infrastructure Commission found 
that inter-city transport improvements can 
unlock gains in productivity, particularly where 
investments are targeted on overcrowded and 
congested routes that are heavily used by 
commuters, freight and business travellers.

Former chancellor George Osborne’s Northern 
Powerhouse initiative provides an opportunity 
to begin to rebalance the UK economy, not least 
through investment in infrastructure. 

Last year the ICE set up a Northern 
Powerhouse Panel, chaired by KPMG head of 
infrastructure, building and construction Richard 
Threlfall to provide a focus for our policy work 
across the north. 

The work of this group centres on the need to 
turn the Northern Powerhouse concept into  
a reality.

The panel from across the three northern 
regions has embarked on an ambitious 
programme of work to develop a Northern 
Infrastructure Strategy. 

It will build upon the valuable work that has 
already been undertaken by the ICE and others, 
including the 2016 State of the Nation: Devolution 
and National Needs Assessment, and the Northern 
Powerhouse Independent Economic Review.

Our strategy will not just focus on identifying 
areas where new infrastructure really can make 
a difference, but will adopt a whole-life approach 
and explore how we obtain best use of our 
existing assets. 

Our strategy will be aspirational, and will 
identify a programme of interventions to 2033 
– the planned completion date of High Speed 2 
Phase 2. 

It will look across the broad range of 
infrastructure and consider what is required 
in transport, energy, digital technology and 
housing. 

It will explore the key enabling themes of 
skills, funding and financing, enablers and 
blockers, and make recommendations.

We want to set out a vision for what we want 
the North to be, and how we think we can get 
there. We want to compete with the rest of the 
UK, with productivity at least equivalent to the 
UK average. 

And we want it to be for the whole of the 
North, not just one or two cities. This is not 
about benefiting the North to the detriment 
of other regions, but making the UK more 
competitive globally – an aspiration set out in 
the government’s Modern Industrial Strategy.
l Penny Marshall is ICE North East regional 
director
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Penny 
Marshall

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

Pass lIsts, Bylaw 15

“We will continue to present 
qualifications at the blue riband 
events and hope that those 
graduating continue to receive 
their certificates from the 
President proudly in front of 
their colleagues and family.”
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The ICE is launching a 
programme of events to 
celebrate its 200th anniversary 
next year.

The ICE 200 programme will 
feature the people and projects 
who have made an impact 
on society across the UK and 
internationally, telling the story 
of civil engineering over the 
last 200 years. The aim is to 
celebrate civil engineering, and 
inspire the next generation of 
engineers.

It will draw together 200 
people or projects at the 
institution’s iconic One Great 
George Street headquarters in 
London. 

The story behind each will 
be told using a variety of media, 
including short films, case 
studies, and a global interactive 
map on the ICE website. Stories 
will be released across the 
anniversary year and a book 
featuring photographs and 
inspirational stories will be 
published.

A new exhibition showcasing 
the programme will be held 
at the ICE’s Visit England 
accredited infrastructure 
learning hub. The hub is 
currently hosting the ICE’s 
bridge engineering exhibition, 
which has attracted almost 
10,000 visitors. 

The exhibition has brought 
the science and history behind 
bridges to new audiences using 
technological innovations like 
virtual reality. 

 “This is an exciting 
opportunity to explore the 
people, places and projects that 
have transformed the lives of 
communities across the globe,” 
said ICE engineering knowledge 
director Nathan Baker.

“Civil engineers contribute a 
huge amount to society and yet 

e V e n T s

ICE launches 200th anniversary celebrations 
with major engineers and projects exhibition

Institution of Civil Engineers    Record

not everyone knows the story 
of what or who helped to shape 
the fabric of modern civilisation, 
or how. In some ways, they are 
what you might call ‘invisible 
superheroes’.

“The ICE 200 programme 
will tell these stories, looking 
at engineering greats and 
major engineering feats. It will 
also look ahead at what civil 
engineers will do to help shape 

the future of society in a new 
digital era.”

ICE teams are already working 
with members to draw up a 
list of projects from across all 
branches of civil engineering. 
The ICE 200 exhibition will 
showcase great civil engineering 
feats from 1818 right up to 
the modern day, exploring the 
benefits they brought to their 
surrounding communities. 

Inspirational people from the 
world of civil engineering will 
also be celebrated, and their 
contribution to society will be 
explored in detail.

If you have a story that you 
feel should be told, please get 
in touch with your regional 
support team by 31 March.

More details of the ICE 200th 
anniversary celebrations will be 
released during this year.

Major civil engineering achievement: The falkirk Wheel is the world’s only rotating ship lift
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W a L e s  V i e W

how waLes caN 
LeaD the worLD

As the new chairman 
of ICE Wales Cymru 
I bring to the 
role 25 years of 
experience in civil 
and environmental 
engineering. I’ve 
practiced primarily 
within the Principality 
of Wales, but have 
undertaken work in 

as far fl ung places as Chennai, Kuala Lumpur 
and Amsterdam. My current employer is Mott 
MacDonald for whom I have the role of business 
development director.  I am based in Mott 
MacDonald’s Cardiff offi ce, having lived in Cardiff 
for 30 years.

My experience has been primarily in the 
area of environmental engineering, through 
understanding civil engineering projects and 
pragmatically working with designers, clients 
and other stakeholders to create solutions that 
are socially and environmentally reasonable. 

As my career has progressed I’ve become 
more aware of the social and community 
impacts that our work as engineers has on 
the lives of people. Therefore, my theme for 
my year as chairman of ICE Wales Cymru is a 
timely challenge to Welsh civil engineers to 
embrace and deliver the recently enacted Welsh 
Government’s Wellbeing and Future Generations 
Act (2015), endorsed recently by the United 
Nations.

I would like to share with you what we in 
Wales are doing to address the Act and leave 
a legacy for future generations. To deliver a 
successful and progressive Wales we, as civil 
engineers, must ensure that we consider the 
impact that our decisions will have on peoples’ 
lives here in Wales, today and in the future. To 
achieve this theme, we must:

l Work better together
l Involve people to refl ect the diversity of our 
communities
l Look to the longer term, as well as focusing on 
the here and now
l Take action to try and stop issues getting 
worse, or even look to stop them happening.

To support these themes are the three pillars 
of sustainability: environment, society, and the 
economy.  

In Wales I would propose we introduce a 
further pillar – culture – as this is a golden 
thread which runs throughout Wales. We must 
support and proactively manage our Welsh 
environment by demonstrating that civil 
engineering can recognise and present the 
correct solutions to environmental issues. 

We need to engage with similar like minded 
bodies to ensure that all issues are correctly 
understood and solved in a pragmatic and 
sustainable manner.

To successfully deliver community enhancing 
projects we must engage positively and 
constructively with elected members of the 
Welsh and UK Governments. 

The delivery and maintenance of civil 
engineering infrastructure is key to the future 
prosperity of Wales. We need to do this by 
providing safe places of work, rewarding 
work, and ensuring we leave a long term 
legacy through the training of future Welsh 
civil engineers. To do this we must work 
collaboratively, considering the whole of the 
construction cycle from initial design through 
to return the site to conditions suitable for use 
for generations to come. I hope my Viewpoint on 
what we are doing in Wales can be shared widely.

My motto for the year is:
“It’s not what Wales can do for Welsh civil 

engineers, it’s what we can do for Wales”
l Stephen Lawrence is ICE Wales chairman

stephen 
Lawrence
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director Nathan Baker.

“Civil engineers contribute a 
huge amount to society and yet 

e V e n T s

ICE launches 200th anniversary celebrations 
with major engineers and projects exhibition

Institution of Civil Engineers    Record

not everyone knows the story 
of what or who helped to shape 
the fabric of modern civilisation, 
or how. In some ways, they are 
what you might call ‘invisible 
superheroes’.

“The ICE 200 programme 
will tell these stories, looking 
at engineering greats and 
major engineering feats. It will 
also look ahead at what civil 
engineers will do to help shape 

the future of society in a new 
digital era.”

ICE teams are already working 
with members to draw up a 
list of projects from across all 
branches of civil engineering. 
The ICE 200 exhibition will 
showcase great civil engineering 
feats from 1818 right up to 
the modern day, exploring the 
benefits they brought to their 
surrounding communities. 

Inspirational people from the 
world of civil engineering will 
also be celebrated, and their 
contribution to society will be 
explored in detail.

If you have a story that you 
feel should be told, please get 
in touch with your regional 
support team by 31 March.

More details of the ICE 200th 
anniversary celebrations will be 
released during this year.

Major civil engineering achievement: The falkirk Wheel is the world’s only rotating ship lift
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W a L e s  V i e W

how waLes caN 
LeaD the worLD

As the new chairman 
of ICE Wales Cymru 
I bring to the 
role 25 years of 
experience in civil 
and environmental 
engineering. I’ve 
practiced primarily 
within the Principality 
of Wales, but have 
undertaken work in 

as far fl ung places as Chennai, Kuala Lumpur 
and Amsterdam. My current employer is Mott 
MacDonald for whom I have the role of business 
development director.  I am based in Mott 
MacDonald’s Cardiff offi ce, having lived in Cardiff 
for 30 years.

My experience has been primarily in the 
area of environmental engineering, through 
understanding civil engineering projects and 
pragmatically working with designers, clients 
and other stakeholders to create solutions that 
are socially and environmentally reasonable. 

As my career has progressed I’ve become 
more aware of the social and community 
impacts that our work as engineers has on 
the lives of people. Therefore, my theme for 
my year as chairman of ICE Wales Cymru is a 
timely challenge to Welsh civil engineers to 
embrace and deliver the recently enacted Welsh 
Government’s Wellbeing and Future Generations 
Act (2015), endorsed recently by the United 
Nations.

I would like to share with you what we in 
Wales are doing to address the Act and leave 
a legacy for future generations. To deliver a 
successful and progressive Wales we, as civil 
engineers, must ensure that we consider the 
impact that our decisions will have on peoples’ 
lives here in Wales, today and in the future. To 
achieve this theme, we must:

l Work better together
l Involve people to refl ect the diversity of our 
communities
l Look to the longer term, as well as focusing on 
the here and now
l Take action to try and stop issues getting 
worse, or even look to stop them happening.

To support these themes are the three pillars 
of sustainability: environment, society, and the 
economy.  

In Wales I would propose we introduce a 
further pillar – culture – as this is a golden 
thread which runs throughout Wales. We must 
support and proactively manage our Welsh 
environment by demonstrating that civil 
engineering can recognise and present the 
correct solutions to environmental issues. 

We need to engage with similar like minded 
bodies to ensure that all issues are correctly 
understood and solved in a pragmatic and 
sustainable manner.

To successfully deliver community enhancing 
projects we must engage positively and 
constructively with elected members of the 
Welsh and UK Governments. 

The delivery and maintenance of civil 
engineering infrastructure is key to the future 
prosperity of Wales. We need to do this by 
providing safe places of work, rewarding 
work, and ensuring we leave a long term 
legacy through the training of future Welsh 
civil engineers. To do this we must work 
collaboratively, considering the whole of the 
construction cycle from initial design through 
to return the site to conditions suitable for use 
for generations to come. I hope my Viewpoint on 
what we are doing in Wales can be shared widely.

My motto for the year is:
“It’s not what Wales can do for Welsh civil 

engineers, it’s what we can do for Wales”
l Stephen Lawrence is ICE Wales chairman

stephen 
Lawrence
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Training Courses 
 
 

NEC3 – Introduction  
Manchester: 21 Mar; Glasgow: 20 Apr;  Cardiff: 19 Oct 

 

Design of Retaining Walls to EC7 
 Glasgow: 5 Apr;  Bristol: 26 Apr;  Cardiff: 17 May;  Manchester: 9 Aug 

 

Sheet Piling & Cofferdams – Construction  
Belfast: 26 Apr;  Glasgow: 21 Jun;  Cardiff: 21 Sep;  Mancheser: 15 Nov 

 
 

Environmental 
Drainage Design (Foul & Surface Water) 

Cardiff: 5 Apr;  Manchester: 4 Jul;  Belfast: 4 Oct 
 

Flood Risk Assessments 
Glasgow: 23 Mar;  Manchester: 25 Apr 

 

Land Drainage Law for Non Legal Professionals 
Cardiff: 22 Mar;  Manchester: 10 May 

  

SuDS – Engineering Aspects 
Heathrow: 5 Apr;  Glasgow: 18 May;  Bristol: 29 Jun;  Belfast: 13 Jul 

 
 

Health, Safety & Welfare 
Legislation 

 Glasgow: 8 Mar;  Birmingham: 1 Jun;  Bristol: 16 Nov 
 

Site & General Safety 
Bristol: 6 Apr;  Birmingham: 19 Jul;  Glasgow: 27 Sep 

 

CDM Regs and Compliance – 2015 Overview 
Belfast: 23 Mar;  Cardiff: 27 Apr;  Birmingham: 14 Jun 

 

Highways 
(Endorsed by CIHT for CPD) 

 

Bills of Quantities for Highway Works 
Bristol: 23 Mar;  Glasgow: 14 Sep 

 

Pavement Design using the DMRB 
Glasgow: 25 May;  Bristol: 7 Jun 

 

Highway Drainage Design 
Glasgow: 5 Jul   

 

Street Lighting Design - Introduction 
Bristol: 27 Apr 

 

Highway Law in Development Management 
Heathrow: 20 Apr;  Birmingham: 18 May;  Cardiff: 7 Sep 

 

Maintenance of Concrete Highway Culverts & Bridges 
Cardiff: 28 Mar;  Belfast: 18 May;  Glasgow: 10 Aug;  Manchester: 3 Oct 

 

Transport Assessment 
Heathrow: 16 Mar 
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CONNECTING YOU TO THE 

PEOPLE WHO MATTER

New Civil Engineer Careers attracts 
only the best direct employers:
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Job Title: Highway Network Manager
Pay Grade: PO10 (£54,936 - £57,936)
Directorate: Highways and Traffi  c Management
Waltham Forest is now growing faster than any other borough in London. In recent years, the 
Council has secured signifi cant investment and delivered improvements to the public realm 
in particular to increase walking and cycling, the borough’s town centers and its highway 
network. This makes Waltham Forest an increasingly attractive place to live, work and visit.

An exciting opportunity has arisen for an experienced highway engineering manager to join 
Waltham Forest Council as the lead offi  cer responsible for its highway network. This post 
holder will be a key player in maintaining and further improving the recent achievements of 
changes in our infrastructure.  

Preferably you will be a Chartered or an Incorporated Engineer with signifi cant experience 
and understanding of current highway legislation, term contracts, asset management, 
contract management and the Highways Maintenance Effi  ciency Programme. 

You lead the teams responsible for highway and street lighting maintenance both planned 
and responsive, asset management, highway planning and development control, drainage 
and lead fl ood authority functions, bridges and structures and administration of term 
contracts and budget monitoring. 

To be considered for this position you should be able to demonstrate a proven record 
of success in managing change, building relationships, staff  development, political 
management and delivering high profi le process on time and to budget. 

You will be leading in some of the most visible frontline Council services which will have a 
huge reputational impact.

Job Title: Group Manager - Traffi  c Management (Policy & Compliance)
Pay Grade: PO8 (£47,073 - £49,947)
Directorate: Highways and Traffi  c Management
Waltham Forest Highways is committed to providing a high quality service to the residents 
of the borough and we are looking for a highly motivated person to become - The Group 
Manager -Traffi  c Management (Policy & Compliance).

The Group Manager -Traffi  c Management (Policy & Compliance) will be accountable to the 
Director of Highways and Traffi  c Management for the planning and management of traffi  c, 
travel safety and parking services, including the delivery of continuous safety improvements 
to the Boroughs highway network. This will include the management of directly employed 
staff , consultants and service providers. The Group Manager will be the driving force 
behind the traffi  c management service and ensures that the team is working in the most 
eff ective and effi  cient manner. You will need to provide strategic leadership, management 
and monitoring for all areas of the traffi  c management service. The Group Manager will be 
responsible for introducing new initiatives and keeping abreast of changes in the sector, 
including legislation, best practice and key adjudicators decisions and recommendations.  
You will also be required to be aware of changing trends in the sector and to analyse this 
against LBWF requirements.

For an informal discussion please contact Vala Valavan - Director of Highways 
and Traffi  c Management on 020 8496 2510. 

Further details including Job Descriptions and Person Specifi cations are available 
via the following website: www.walthamforest.gov.uk/content/apply-job-waltham-
forest-council under “Council Jobs” or by searching directly at Jobs Go Public whose 
website address is www.jobsgopublic.com

• Highway Network Manager
• Group Manager - Traffi  c Management (Policy & Compliance)

Croudace Homes is currently offering opportunities 
for a number of ambitious engineers to join their 
highly qualified, in-house engineering teams based 
in Letchworth and Caterham.  The roles would 
ideally suit candidates who want to pursue a career 
within a design office but are also seeking a practical 
involvement in the construction process.

We are an award winnitng, family-owned house 
builder constructing skilfully designed homes across 
the South East of England.  We pride ourselves on 
our reputation for outstanding quality together with 
exceptional customer service and we achieve this by 
employing excellent individuals who are committed to 
delivering a first class product.

With a vast experience in the design of development 
infrastructure, our engineers take a lead role in the 
delivery of our schemes that range from bespoke 
developments with just a handful of new homes 
through to major, multi-phase developments 
with associated strategic highway, drainage and 
community infrastructure provision. 

For the Engineer roles, you will have experience in 
highway and/or drainage design as well as the Section 
38, Section 278 and Section 104 approval processes. 
AutoCAD skills are essential whilst knowledge of PDS 
and Microdrainage are desirable.

For the Senior Engineer role, you will ideally be a 
Chartered or Incorporated Engineer with extensive 
experience in highway and drainage design as well 
as the Section 38, Section 278 and Section 104 
approval processes. AutoCAD skills are essential whilst 
you may also be proficient in the use of PDS and 
Microdrainage. 

Alongside the development of your technical 
knowledge, you will gain experience across a broad 
range of planning, commercial, construction and 
environmental issues.  The roles are therefore ideal 
for candidates wishing to pursue chartership and we 
operate an ICE approved training scheme.

We are proud to be rated in the top 100 smaller 
companies to work for by the JobCrowd, where we 
achieved 14th place across all industries and 1st in 
the Property and House building sector.  We are also 
rated in the top 50 employers by the House building 
magazine.  We have a healthy approach to work 
life balance and offer a fantastic benefits package 
along with an excellent training and development 
programme.

Build a Quality Career with Croudace Homes
Engineer and Senior Engineer

Salary Circa £45k - £55k Plus Package (depending on experience)
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Where do you 
see yourself?

Whether developing high speed rail networks, smart 
motorway systems, new aviation hubs or innovative bridge 
solutions, at AECOM we connect expertise and deliver 
transformational outcomes for our clients, communities 
and the world.

AECOM open evening 5:30-7:30pm 
Basingstoke - AECOM Office, 14 March 

 
 

 

 
 

  

Visit aecom.com/uk/transport_jobs to find out more

Opportunities for all experience levels 
Bridge Design Engineers

Rail & Highway Bridge Assessment Engineers
Rail & Highway Engineers

Traffic Engineers
Development Planning Engineers

Transport Planners
 Maritime Engineers

@AECOMTransport
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Pay Grade: PO10 (£54,936 - £57,936)
Directorate: Highways and Traffi  c Management
Waltham Forest is now growing faster than any other borough in London. In recent years, the 
Council has secured signifi cant investment and delivered improvements to the public realm 
in particular to increase walking and cycling, the borough’s town centers and its highway 
network. This makes Waltham Forest an increasingly attractive place to live, work and visit.

An exciting opportunity has arisen for an experienced highway engineering manager to join 
Waltham Forest Council as the lead offi  cer responsible for its highway network. This post 
holder will be a key player in maintaining and further improving the recent achievements of 
changes in our infrastructure.  

Preferably you will be a Chartered or an Incorporated Engineer with signifi cant experience 
and understanding of current highway legislation, term contracts, asset management, 
contract management and the Highways Maintenance Effi  ciency Programme. 

You lead the teams responsible for highway and street lighting maintenance both planned 
and responsive, asset management, highway planning and development control, drainage 
and lead fl ood authority functions, bridges and structures and administration of term 
contracts and budget monitoring. 

To be considered for this position you should be able to demonstrate a proven record 
of success in managing change, building relationships, staff  development, political 
management and delivering high profi le process on time and to budget. 

You will be leading in some of the most visible frontline Council services which will have a 
huge reputational impact.

Job Title: Group Manager - Traffi  c Management (Policy & Compliance)
Pay Grade: PO8 (£47,073 - £49,947)
Directorate: Highways and Traffi  c Management
Waltham Forest Highways is committed to providing a high quality service to the residents 
of the borough and we are looking for a highly motivated person to become - The Group 
Manager -Traffi  c Management (Policy & Compliance).

The Group Manager -Traffi  c Management (Policy & Compliance) will be accountable to the 
Director of Highways and Traffi  c Management for the planning and management of traffi  c, 
travel safety and parking services, including the delivery of continuous safety improvements 
to the Boroughs highway network. This will include the management of directly employed 
staff , consultants and service providers. The Group Manager will be the driving force 
behind the traffi  c management service and ensures that the team is working in the most 
eff ective and effi  cient manner. You will need to provide strategic leadership, management 
and monitoring for all areas of the traffi  c management service. The Group Manager will be 
responsible for introducing new initiatives and keeping abreast of changes in the sector, 
including legislation, best practice and key adjudicators decisions and recommendations.  
You will also be required to be aware of changing trends in the sector and to analyse this 
against LBWF requirements.

For an informal discussion please contact Vala Valavan - Director of Highways 
and Traffi  c Management on 020 8496 2510. 

Further details including Job Descriptions and Person Specifi cations are available 
via the following website: www.walthamforest.gov.uk/content/apply-job-waltham-
forest-council under “Council Jobs” or by searching directly at Jobs Go Public whose 
website address is www.jobsgopublic.com

• Highway Network Manager
• Group Manager - Traffi  c Management (Policy & Compliance)

Croudace Homes is currently offering opportunities 
for a number of ambitious engineers to join their 
highly qualified, in-house engineering teams based 
in Letchworth and Caterham.  The roles would 
ideally suit candidates who want to pursue a career 
within a design office but are also seeking a practical 
involvement in the construction process.

We are an award winnitng, family-owned house 
builder constructing skilfully designed homes across 
the South East of England.  We pride ourselves on 
our reputation for outstanding quality together with 
exceptional customer service and we achieve this by 
employing excellent individuals who are committed to 
delivering a first class product.

With a vast experience in the design of development 
infrastructure, our engineers take a lead role in the 
delivery of our schemes that range from bespoke 
developments with just a handful of new homes 
through to major, multi-phase developments 
with associated strategic highway, drainage and 
community infrastructure provision. 

For the Engineer roles, you will have experience in 
highway and/or drainage design as well as the Section 
38, Section 278 and Section 104 approval processes. 
AutoCAD skills are essential whilst knowledge of PDS 
and Microdrainage are desirable.

For the Senior Engineer role, you will ideally be a 
Chartered or Incorporated Engineer with extensive 
experience in highway and drainage design as well 
as the Section 38, Section 278 and Section 104 
approval processes. AutoCAD skills are essential whilst 
you may also be proficient in the use of PDS and 
Microdrainage. 

Alongside the development of your technical 
knowledge, you will gain experience across a broad 
range of planning, commercial, construction and 
environmental issues.  The roles are therefore ideal 
for candidates wishing to pursue chartership and we 
operate an ICE approved training scheme.

We are proud to be rated in the top 100 smaller 
companies to work for by the JobCrowd, where we 
achieved 14th place across all industries and 1st in 
the Property and House building sector.  We are also 
rated in the top 50 employers by the House building 
magazine.  We have a healthy approach to work 
life balance and offer a fantastic benefits package 
along with an excellent training and development 
programme.

Build a Quality Career with Croudace Homes
Engineer and Senior Engineer

Salary Circa £45k - £55k Plus Package (depending on experience)
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Where do you 
see yourself?

Whether developing high speed rail networks, smart 
motorway systems, new aviation hubs or innovative bridge 
solutions, at AECOM we connect expertise and deliver 
transformational outcomes for our clients, communities 
and the world.

AECOM open evening 5:30-7:30pm 
Basingstoke - AECOM Office, 14 March 

 
 

 

 
 

  

Visit aecom.com/uk/transport_jobs to find out more

Opportunities for all experience levels 
Bridge Design Engineers

Rail & Highway Bridge Assessment Engineers
Rail & Highway Engineers

Traffic Engineers
Development Planning Engineers

Transport Planners
 Maritime Engineers

@AECOMTransport
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ENTRY DEADLINE 
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OF RECOGNISING AND REWARDING 
EXCELLENCE IN PROJECT DELIVERY

bcia.newcivilengineer.com
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Entries now open
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jonathan.pike@emap.com 
020 3033 4316
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emma.rowland@emap.com
020 7391 4546

FOR SPONSORSHIP ENQUIRIES

BCI_AWD59_FP AD.indd   1 3/1/17   9:32 AM

75A P R I L  2017   |    N E W  C I V I L  E N G I N E E R

Careers
C O N T A C T  D E B O R A H  T A Y L O R  0 2 0  3 0 3 3  4 3 0 3  D E B O R A H . T A Y L O R @ E M A P. C O M

Trusted recruitment advisors bringing
candidates and organisations together 
to build outstanding careers.

Associate Director - Leeds
£55k plus car allowance + healthcare 
package 
We currently have an opportunity for an 
Associate Director to join a 
multi-disciplinary company in Leeds.  You 
will lead an initial small civil and structural 
engineering team, with a long term plan to 
grow the team up to 50 and, potentially, 
100 sta�.   You will work on some of the 
largest developments in the UK providing 
leadership for technical delivery and 
people management.  Projects will be 
within the residential and industrial 
industry, working on buildings and 
infrastructure. You will be client facing, 
liaising on any technical solutions for 
engineering challenges. Your role will also 
include preparation of project briefs and 
scopes of work, as well as management of 
sections within programme and budget.  

Senior Infrastructure Engineer - 
Manchester
£38k to £44k plus benefits
We are working with a leading consultancy 
renowned for their innovative approach, 
combining aesthetic elegance with 
functionality. They now require a Senior 
Engineer with demonstrable roads and 
drainage design experience to join them 
and lead their infrastructure team. With 
further progression to Associate available, 
this is a great opportunity for an ambitious 
individual.

Senior / Associate Engineer - Central 
London
£65k to £75k plus benefits
Conrad Consulting is working with an 
international multi-discipline consultancy who 
pride themselves on their cost e�ective and 
dynamic engineering solutions.  Their Central 
London o�ce is seeking a senior or 
associate level infrastructure engineer who 
has experience leading a team on a broad 
range of roads and drainage design 
schemes.  Technically hands-on with 
comprehensive experience in flood risk 
assessments, you will be a confident client 
facing engineer who is looking for a 
challenge where you can demonstrate your 
skills and ability.

Associate Structural Engineer - 
Birmingham
£50k to £60k plus benefits
A large consultancy is looking for an 
Associate Structural Engineer in the 
Birmingham area.  Ideal candidates will be 
Chartered with over 5 years’ post Chartered 
experience, and a proven record working 
within commercial, residential and retail 
projects.  The ability to lead a high 
functioning team within a fast moving 
environment, with competencies to compose 
fee proposals and lead client meetings as 
new projects arise.   For the right candidate 
this position provides clear career 
progression as they are looking for someone 
to take on a leadership role in the future.

Associate Infrastructure Engineer - 
London
£55k to £60k plus benefits
This exciting design-led structural 
engineering consultancy is acknowledged 
to be one of the most innovative in its field 
over recent years.  They are currently 
seeking an infrastructure engineer at 
associate level within their London o�ce 
who will be brought in to manage projects, 
teams and take control of financial aspects 
of each scheme.  At a technical level you 
will be the main point of contact for clients 
and will provide technical support to the 
buildings structures team.  A sound 
business approach with excellent man 
management skills is required, and you will 
be Chartered either MIStructE or MICE.  
Your technical ability should include 
knowledge of relevant Codes, including 
EuroCodes.  Excellent communication skills 
are needed as you will liaise with clients, 
designers, contractors and builders 
achieving a coherent interface to produce 
an excellent level of client satisfaction.  
Contact us for further information about 
this challenging but rewarding opportunity.

We are looking for 
engineers from Graduate to 
Director throughout the UK 
- please do contact us for 
further information

Find all jobs at conradconsulting.co.uk

For more information please contact 
graham@conradconsulting.co.uk

Edinburgh 0131 240 1260
Manchester 0161 209 3246
Birmingham 0121 698 2085

London 0203 1595 387
Su�olk 01728 726 120
Leeds  0113 457 0079
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package 
We currently have an opportunity for an 
Associate Director to join a 
multi-disciplinary company in Leeds.  You 
will lead an initial small civil and structural 
engineering team, with a long term plan to 
grow the team up to 50 and, potentially, 
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sections within programme and budget.  
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and lead their infrastructure team. With 
further progression to Associate available, 
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associate level infrastructure engineer who 
has experience leading a team on a broad 
range of roads and drainage design 
schemes.  Technically hands-on with 
comprehensive experience in flood risk 
assessments, you will be a confident client 
facing engineer who is looking for a 
challenge where you can demonstrate your 
skills and ability.

Associate Structural Engineer - 
Birmingham
£50k to £60k plus benefits
A large consultancy is looking for an 
Associate Structural Engineer in the 
Birmingham area.  Ideal candidates will be 
Chartered with over 5 years’ post Chartered 
experience, and a proven record working 
within commercial, residential and retail 
projects.  The ability to lead a high 
functioning team within a fast moving 
environment, with competencies to compose 
fee proposals and lead client meetings as 
new projects arise.   For the right candidate 
this position provides clear career 
progression as they are looking for someone 
to take on a leadership role in the future.
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London
£55k to £60k plus benefits
This exciting design-led structural 
engineering consultancy is acknowledged 
to be one of the most innovative in its field 
over recent years.  They are currently 
seeking an infrastructure engineer at 
associate level within their London o�ce 
who will be brought in to manage projects, 
teams and take control of financial aspects 
of each scheme.  At a technical level you 
will be the main point of contact for clients 
and will provide technical support to the 
buildings structures team.  A sound 
business approach with excellent man 
management skills is required, and you will 
be Chartered either MIStructE or MICE.  
Your technical ability should include 
knowledge of relevant Codes, including 
EuroCodes.  Excellent communication skills 
are needed as you will liaise with clients, 
designers, contractors and builders 
achieving a coherent interface to produce 
an excellent level of client satisfaction.  
Contact us for further information about 
this challenging but rewarding opportunity.
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SMALL ON
DISRUPTION

BIG ON
LOAD-BEARING

At Uretek we have been working for over 
30 years to develop and deliver fast, effi cient 
solutions to ground engineering problems. 
We are the pioneers of geo-polymer injection 
technology which we use to stabilise and 
improve the strength of ground under any 
kind of structure.

Our technology is used by engineers and contractors as 
they seek effective ways to maintain assets from roads 
and airports to warehouses and homes. Contact us today 
about a project or request a CPD presentation to learn 
more about our methods.

Asset failure due 
to weak ground

We inject 
geo-polymer 
liquid directly into 
problem area

The geo-polymer 
reacts, expanding 
and strengthening

Assets are 
stabilised and 
re-levelled

WE KEEP YOUR WORLD RUNNING
www.uretek.co.ukuretek.co.uk

0800 084 3503

STABILISATION  I  RE-LEVELLING  I  GROUND IMPROVEMENT  I  STRUCTURAL SUPPORT  I  WATER SEALING  I  VOID FILLING

To request a CPD presentation or to learn more 
URETEK solutions scan the QR code or call
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