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

MAINTENANCE IS KEY TO 
PREVENT ANOTHER POLCEVERA

structure such as the Polcevera viaduct in Genoa 
should never, ever collapse. Anywhere in the world. It 
certainly should never happen in a western European 
country such as Italy.

Investigations into the cause of the collapse will be 
thorough and will be pored over by bridge engineers worldwide. Al-
ready a number of theories are circulating – but until the investigation 
is completed, it is only possible to speculate.

What should be said is that the Polcevera viaduct was amazing in 
its time, and its designer, Riccardo Morandi, was a genuine innovator.

New Civil Engineer’s founding editor, Sydney Lenssen, visited the 
Genoa viaduct in 1965 and insists it was a miracle in its day. And he re-
calls that despite reservations about the “unusual design”, Morandi’s 
ambition was infectious and he was heralded as a genius at the time.

Morandi was determined to explore the concept that evolved into 
cable-stayed technology and was equally determined to push the use 
of prestressed concrete.

Clearly it would never be built in the same way today. Cable stay 
technology has massively advanced. But that does not mean Morandi 
designed a bad bridge.

It is now emerging that Morandi’s bridge has required considerable 
maintenance over the years – we have pictures that clearly show strap-
ping around many critical beams, and have confirmed that plans were 
in place to strap the section that failed. 

There is no shame in that: many bridges of that era are in the same 
situation, principally because no bridge designers of that era foresaw 
the long-term durability issues and excessive traffic loads that would 
affect their structures. No one did. 

In the aftermath of Polcevera, Highways England has reassured road 
users that its bridges of that are age under control. But that is only 
because here in the UK we have had our warnings and acted on them: 
severe cable corrosion first detected in the Humber Bridge warned 
that the Severn and Forth Road bridges may need intensive remedial 
works and constant, 24-7, monitoring. In all three cases dehumification 
of tendons and acoustic monitoring keep the structures serviceable.

In the UK, every structure, from culverts under roads to multi-span 
viaducts, must be visually inspected every two years. Every six years 
they must be investigated by people within hand touching distance of 
the components, with reports made on their condition, followed up by 
programmed and budgeted corrective maintenance works.

The owner and operator of Morandi’s bridge, Autostrade, has in-
sisted it was aware of this need, and that it, too, had its bridge under 
routine maintenance and constant surveillance. Clearly a large part of 
the investigation needs to focus on just what that maintenance and 
surveillance was, and how it was deemed sufficient.

But back here in the UK there is no room for complacency. Despite 
the warnings from the Humber, Severn and others, and despite the 
lauded inspection regime, the Hammersmith flyover nearly became an 
international incident of our own when major defects were detected 
just before the start of the 2012 Olympics – prompting immediate clo-
sure and urgent remedial works. 

Some clever, award-winning engineering has now restored that 
structure to full use, but it was a very near-thing at the time.

So that has to be the lesson. There are thousands of 1960s and 1970s 
bridges worldwide, many of them as unique as Morandi’s in their de-
sign, and all of them in various states of (dis)repair. Keeping them go-
ing is clearly going to become an ever more invaluable skill.
l Mark Hansford is New Civil Engineer’s editor

New Civil Engineer

“Many bridges of that era are in 
the same situation because no 

bridge designers of that era foresaw the 
long-term durability issues and excessive 
traffic loads. No one did.
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Resilience is a much wider 
issue than dealing with extreme 
weather events. We know that 
the global population is growing 
– putting greater demands on our 
infrastructure – as much as we know 
that some networks are beginning to 
creak under the pressures of age. 

Work is being done to mitigate 
this from various quarters. 

The ICE’s inclusive cities 
strand of thought leadership 
work is investigating how cities 
can handle changes in usage, 
resulting from factors such as the 
night time economy, or changes 
in users resulting from the ageing 
population. This will help to develop 
future resilience and inform the 
decisions made by civil engineers on 
the ground. 

Meanwhile, the National 
Infrastructure Commission has 
published the National Infrastructure 
Assessment (NIA) which takes a 
long-term approach to planning and 
recognises the population and climate 
challenges we face.   

The NIA includes a clear desire 
for investment in the transport 
networks of city regions, while 
preparing for 100% electric vehicle 
sales by 2030. Empowering city 
regions to take charge of their own 
infrastructure networks is an integral 
part of the ICE’s devolution agenda 
and will help to build the resilience 
that the UK’s cities require. 

The Rockefeller Foundation’s 100 
resilient cities initiative – which 
is involved with and which will be 
speaking at the upcoming Global 

Engineers can  
help cities adapt  

to change
t is not unusual for 
the British to talk 
about the weather. In 
fact, many consider it 
a national pastime. 

However, the recent 
unprecedented temperatures – 
across not only the country but 
much of the northern hemisphere 
– have made these meteorological 
musings a bit more urgent. 

Commuters sweltering on the 
London Underground may seem 
like an inconvenience but in Tokyo, 
nearly 6,000 people have been 
rushed to hospital with suspected 
heatstroke or heat exhaustion since 
April as the mercury hit more than 
41˚C. The pressures on our cities 
can and will directly impact the 
health and wellbeing of individual 
inhabitants.  

This summer has put our urban 
infrastructure under a particular 
pressure and potentially questioned 
its resilience. But much as one 
swallow doesn’t make a summer, one 
hot summer doesn’t make a crisis. 

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

I

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 Engineering Conference – is helping 

urban leaders develop resilience 
strategies, with Sydney unveiling 
one earlier this year, following the 
examples of Bristol and Glasgow. 
These strategies unite people, 
projects and priorities to seek 
out new solutions for collective 
resilience challenges. 

This way of thinking illustrates 
how civil engineers play a valuable 
role in safeguarding the future of the 
global population. By offering up 
their expertise and providing their 
technical know-how, they are often 
at the front end of these resilience 
strategies. 

With these separate initiatives 
setting the agenda and the work 
of civil engineers playing such an 
important part in their success, we 
can see yet again the profession’s 
potential to transform lives and 
safeguard the future for all of us. 
Translating these initiatives and 
activities into civil engineering 
solutions will be one of the primary 
bulwarks against the growing 
challenges we face. 
l Send comments on the 
Lighthouse to policy@ice.org.uk

“This summer 
has put our 

urban infrastructure 
under a particular 
pressure and 
potentially questioned 
its resilience

“Civil engineers 
play a valuable 

role in safeguarding 
the future of the 
global population
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1.1km long viaduct, including one of 
three 90m high towers collapsed on 
14 August during a thunder storm.

Engineers have suggested a 
potential cause for its collapse 
could be that the heavy rain washed 
ground from underneath the tower, 
undermining its foundations. The 
bridge’s foundations were undergoing 
strengthening works at the time of 
collapse, according to Italian high-
ways operator Autostrade.

However, while one source close 
to the investigation said that nothing 
was being ruled out at this stage, he 
said that the foundations for the col-
lapsed tower “appeared to be stable”.

New Civil Engineer’s founding edi-
tor Sydney Lenssen – who visited the 
site during its construction in 1965 
– believes that other factors are more 
likely to have caused the collapse.

Lenssen said: “It looks like the 
structure has collapsed around the 
foundations, rather than the founda-
tions causing the collapse.

“I suspect that one of the supports 
from underneath has given away. 
That or the cables above have suf-
fered from corrosion.”

Past president of the Institution of 
Structural Engineers Ian Firth agreed 
that corrosion of the cables was a 
likely cause of collapse.

“As this reinforced and prestressed 
concrete bridge has been there for 
50 years, it is possible that corrosion 
of tendons or reinforcement may be 
a contributory factor,” he said. “In 
addition, ongoing work on the bridge 
may or may not be partly responsible 
for the collapse.”

Autostrade has until the end of 
August to produce a report on its 
inspection and maintenance regime.

Engineers reveal 
structure’s 

vulnerabilities 

nvestigators examin-
ing the scene of the 
collapsed Polcevera 
viaduct, more familiar-
ly known as Morandi 

bridge, have found damage and 
corrosion to the main stay cables on 
the collapsed section of the bridge, 
New Civil Engineer can reveal.

Sources close to the investigation 
told New Civil Engineer that failure of 
the cables – which were encased in 
concrete to protect them from the el-
ements – may be behind the collapse.

“I have heard that video footage 
from the CCTV cameras on the bridge 
just before the collapse showed 
concrete being exploded off the main 
stay because of the violence of some 
of the cables snapping underneath,” 
one investigation source said.

It comes after Italian fire chiefs 
expressed concern for the safety of 
workers sifting through the rubble 
beneath the remaining structure.

Luca Ponticelli, a structural engi-
neer for Italy’s national fire brigade 
Corpo Nazionale dei Vigili del Fuoco, 
told New Civil Engineer that the 
bridge is now unbalanced.

“I’m sure that the elastic deforma-
tions on the pillar were immediately 
absorbed at the collapse but now 
new viscous or plastic deformations 
are progressing on the loaded side.

“So it begs the question, is the 
bridge able to bear this new load 
condition?”

Thirty-eight people were killed 
when a 250m long deck section of the 

Katherine Smale 
in Genoa 
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Polcevera Viaduct Collapse 

COLLAPSED SECTION

PONTE POLCEVERA

Polcevera
River

A10250m collapsed section

90m

45m

Cables encased
in concrete

Polcevera
River

Cornigliano
Sestri

Ponente

Sampierdarena

Oregina

Genoa airport

POLCEVERA VIADUCT COLLAPSE

SS1

A10

A10

G E N O A

N

Polcevera River

1km Ligurian Sea

POLCEVERA 
VIADUCT COLLAPSE

1967
Opened

1.1km
Total length

90m
Height of pylonsVeniceMilan

Adriatic
Sea

Tyrrhenian
Sea

I T A L Y

Sardinia

Corsica

Sicily

GENOA

N150km

ADDITIONAL EXTERNAL
STEEL CABLES

Immediate concerns centre  
on the stability of the remaining 
viaduct



Viaduct operator 
tendered for 
steelwork retrofit
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ALEXANDRA WYNNE 
EXCLUSIVE

The owner and operator of the Polce-
vera viaduct was actively tendering 
for €20M (£17.9M) of structural ret-
rofitting at the time of its collapse, as 
a stop gap while a complete upgrade 
of the major road network around 
Genoa was worked up.

Tender documents seen by New 
Civil Engineer reveal that the section 
of the viaduct that collapsed on 14 
August, killing at least 38, was set 
for significant repairs along with the 
adjacent tower and stay cables.

This would have kept the bridge 
serviceable while a major upgrade 
to the area’s strategic network was 
delivered.

The main stay cables on both 
sections were scheduled to be beefed 
up with new steel cables strapped to 
the surface of the existing concrete 
beams and attached to the deck and 
apex of the pylon with new steel an-
chor blocks. In total 55t of steel was 
predicted to be required.

Additionally, 35,000m2 of reinforced 
concrete on the deck, two towers, 
and their cables were to be shot-
blasted and repaired, amounting to 
1,200m3 of concrete.

The works echo similar repairs 
carried out on the third tower, closest 
to the land, in the 1990s. This work is 
clearly visible on photographs of the 
bridge following its collapse.

The contract notice was issued on 
the Official Journal of the European 
Union on 28 April and was for “struc-
tural retrofitting of the Polcevera 
viaduct at km 000 + 551 of the A10 
Genoa-Savona motorway”. Deadline 
for tenders was 11 June 2018.

There is no evidence of the con-
tract having been awarded by owner 
and operator Autostrade per L’Italia.

Documents also reveal the opera-
tor describes the Polcevera viaduct 
as a “strategic” asset and the only 
cable stayed structure on its road 
network.

The foundations of the collapsed 
tower appear intact



of the 250m-long section lie below, 
with what appears to be a 15m sec-
tion of the four-lane road deck lodged 
in the river valley.

The deck must have mostly fallen 
out of view or broken up into smaller 
sections on impact, as the debris that 
can be seen from this vantage point 
does not seem to be enough to fi ll the 
vast gap which has been left above.

Looking down Via Giorgio Perlasca 
road the wreckage of the tower is just 
visible. Around 15m sections 
of the tower legs are heaped in a 
vast pile of rubble. What look like 
post-tensioning cables can be seen 
draping from one of the exposed 
faces of the concrete.

Two mobile cranes are helping with 
the rescue effort and hydraulic break-
ers can be heard hammering away, 
trying to break up the larger lumps of 
concrete.

Looking up to the remaining 
towers, the deck of what should have 
been the middle pier now stands 
isolated on one side.

It is clear that the bridge deck has 
failed along its joint lines as the end of 
the still-in-place deck section is neat. 

rriving at the edge of 
the cordoned off zone, 
the police guard all 
access points to what 
remains of the motor-

way bridge leading out of Genoa.
The surrounding streets are eerily 

quiet. All roads surrounding the 
bridge have been closed, all residents 
living below and around the Polceve-
ra Viaduct, more familiarly known as 
Morandi bridge, have been evacuated 
and told they may never be able to 
return to their homes.

With bright blue skies above, 
and mountains rising magnifi cently 
in the background the air is still and 
it is hard to believe that thunder-
storms battered this area just two 
days before.

In contrast to the picturesque late 
Italian summer setting is the harsh 
marine environment with concrete 
industrial looking buildings, brown 
corrosion stains on their surface.

Rescue workers with hard hats, 
climbing gear and cutting equipment 
come and go in fortifi ed 4x4s. Helicop-
ters and drones fl y over the wreckage 
and sirens punctuate the silence.

The world’s media has descended 
on the area and only journalists are 
allowed to pass onto the Via Renata 
Bianchi bridge, which affords a clear 
view of the foreboding wreckage 
above and below in the distance.

The remaining two towers of 
the Polcevera Viaduct can be seen 
around 300m away on the east side of 
a dry river bed. The twisted remains 

From the Scene
Katherine Smale

The two still-standing piers look sta-
ble and no defl ection of the remaining 
deck tip can be seen. Anchor blocks 
for the cable stays at deck level are 
still attached to the remaining towers 
with no signs of distress, although the 
twisted remains of the parapet can be 
seen hanging off the end.

Maintenance inspection platforms 
can be seen underneath the bridge 
deck at the point of the haunch on 
the underside of the deck.

At the top of what was the 
middle pier, steel housing for the 
concrete-encased main stays are 
brown and rusted.

Looking further east at the end 
pier, it is clear that work has taken 
place to strengthen the main stays. 
Black cables run alongside the origi-
nal stays and over new grey saddles 
at the top of the tower.

Looking north west, the other side 
of the collapsed bridge can be seen. 
Telecommunication wires hang down 
from the collapsed face.

Trucks and cars that narrowly 
escaped the fall still remain on top 
of the deck in a haunting reminder of 
the tragedy that occurred.

Looking down 
Via Giorgio 

Perlasca road 
the wreckage 

of the tower is 
just visible. 
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Blue skies, police, 
cranes, debris and 

twisted remains

Polcevera Viaduct Collapse 
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The report details how each of 
the main towers is founded on a 
reinforced concrete pile cap, in turn 
supported on large diameter bored 
piles, in many cases about 40m deep.

One theory mooted by engineers is 
that the heavy rainfall from the storm 
may have washed ground away from 
underneath the tower, undermining 
its foundation and causing the base of 
the tower to rotate and collapse.

New Civil Engineer’s founding 
editor Sydney Lenssen obtained the 
report during a visit to the Morandi 
bridge mid-construction in April 1965, 
in an organised tour promoting the 
use of concrete in long-span bridge 
construction. Lenssen said that there 
were several “unusual” structural 
design elements which may have con-
tributed to the bridge’s collapse.

“At first look it doesn’t look like a 
fault in the foundations,” Lenssen told 
New Civil Engineer. “I suspect that 
one of the supports from underneath 
has given away. That or the cables 
above have suffered from corrosion.”

Construction of the towers was 
fairly conventional, using steel form-
work, the Viadotto sul Polcevera per 
l’Autostrada Genova-Savona report 
outlines. But the method of encasing  
the steel tendons was more unusual.

Lenssen added: “Morandi was con-
vinced that covering the steel cables 

ew Civil Engineer 
exclusively reveals a 
1960s report detail-
ing the construction 
methods and designs 

behind the collapsed Polcevera via-
duct bridge in Genoa.

As New Civil Engineer went to press 
search and rescue effort was still 
ongoing in Genoa after an around 
250m long section of the 11 span, 
pre-stressed concrete, cable stayed 
motorway bridge collapsed, killing at 
least 38 people.

The 1965 report, obtained by New 
Civil Engineer, details the unusual 
structure’s key elements and the con-
struction techniques used to build it. 
It also provides real insight into the 
construction itself through a series of 
photographs charting construction 
progress and will likely be used in fu-
ture investigations into the collapse.

It explains how designer Riccardo 
Morandi viewed the single stay cable 
design more as a reinforced concrete 
tie beam, with the cable’s steel 
tendons encased in concrete. 

The deck was constructed as a 
balanced cantilever with temporary 
tie beams running 1m above the  
deck providing temporary support 
until the permanent tie beams were 
constructed.

It also details the construction of 
the bridge’s foundations, which high-
ways operator Autostrade per L’Italia 
was carrying out works on at the time 
of collapse.

From the archive 
Rob Horgan

N

KEY FACT

1967 
Bridge 

inaugurated 
after four 
years of 

construction
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“At the time 
it was a 

terrifically ambitious 
structure

Polcevera Viaduct Collapse 

1

3

Construction images 
reveal true extent  
of Morandi’s vision
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“Morandi was  
a bit of a 

genius and a very 
good businessman

would protect them but it looked 
very strange. The concrete casing 
was also built in two or three sections 
and I was straight away concerned 
how this would protect the cables 
from corrosion.

“All suspension bridge cables 
suffer from corrosion, regardless of 
whether or not they are covered in 
concrete.”

Despite his reservations about the 
“unusual design”, Lenssen said that 
Morandi’s ambition was infectious 
and he was heralded as a genius at 
the time.

“Morandi was a bit of a genius and 
a very good businessman. At the 
time it was a terrifically ambitious 
structure, however strange the design 
was,” Lenssen said.

“There’s no doubt that it was an 
unusual design. It was a highly unusu-
al structure, almost a mish mash of 
bridge types.

“It wasn’t a cable stay bridge even 
though it had cables, it wasn’t a 
typical cantilever bridge either and 
it had a lot of supports between the 
structures.”

1. MAIN TOWER 
CONSTRUCTION
Each tower is 100m tall and 
founded on a reinforced concrete 
pile cap, in turn supported on large 
diameter bored piles

2. DECK ERECTION
Cantilever construction of the 
deck with temporary steel tie beans 
running 1m above the deck; stay 
cables hang from the tower before 
encasing in concrete

3. WORK OF GENIUS?
At the time it was a terrifically 
ambitious structure, however 
strange the design

More images at 
newcivilengineer.com

2



and regular regime for inspecting all 
structures, including bridges, on En-
gland’s motorways and major A roads 
and taking any necessary action to 
help ensure they stay safe.”

General inspections are undertaken 
every two years with more detailed 
principal inspections typically every 
six years, involving close inspection 
of all parts of a structure.

Questions are now being raised 
as to how such a devastating bridge 
collapse could happen in a European 
country, whose proximity to the UK 
appears to have triggered concerns 
around asset knowledge and safety 
here, which in turn has triggered 
Highways Engand’s assurances.

These assurances emphasise the 
UK’s confi dence in the safety of its 
own key bridge assets, which opera-
tors in recent years have had cause 
for concern about and experience in 
resolving structural safety issues.

The Humber, Severn and Forth 
bridges have all been subject to 
serious maintenance interventions to 
stem cable corrosion. Dehumidifi ca-
tion of tendons and extensive acous-
tic monitoring keep them in service.

In addition, Transport for London 
was forced to close the vital 1960s 
Hammersmith fl yover in late 2011 
as a result of the discovery of a 
“serious structural defect” during 
a two-year monitoring exercise. 
Scheduled repairs were made more 
urgent as the problem was revealed 
to be worse than earlier inspections 
indicated. 

Around six months later, a nearby 
section of the M4 – known as Boston 
Manor Viaduct – was also urgently 
closed following the discovery of 
cracks in the 1960s steel structure’s 

No UK complacency after Italian experience 
Highways England moves 
to reassure UK post-Genoa

o bridges on the 
UK’s strategic road 
network bear simi-
larities to that of the 
collapsed structure in 

Genoa, Highways England has said.
Moved to respond to the catastro-

phe in Italy, the roads operator said 
that while “a very small proportion” 
of its structures are suspension or 
cable stayed bridges, none were of a 
“similar construction” to that of the 
Polcevera viaduct.

The unusual statement comes as 
concerns mount as to what the pos-
sible contributing factors were that 
led to the fatal collapse. Italian road 
operator Autostrade has confi rmed 
that the bridge was undergoing 
maintenance work, when a 250m long 
platform of deck and a pier collapsed.

The operator said it had been 
strengthening the structure’s 
foundations as part of scheduled 
maintenance works, although it is not 
yet clear where this work was taking 
place in relation to the collapsed 
section.

Sources close to the investigation 
have also indicated that serious 
corrosion is visible in the failed 
structure. 

The statement by UK counterpart 
Highways England said of its road 
network: “We have detailed design 
standards and quality control pro-
cesses to ensure bridges are designed 
and constructed to provide safe and 
comfortable journeys for road users. 

“This is supported by a thorough 

UK Reaction
Alexandra Wynne 

N
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Polcevera Viaduct Collapse 

FIVE UK NEAR MISSIES

1. HAMMERSMITH FLYOVER
Emergency closure in 2011 (pictured)

2. BOSTON MANOR
Urgently closed and faced 
replacement in summer 2012

3. HUMBER BRIDGE
Corrosion threatended lifespan

4. FORTH ROAD BRIDGE
Fears so acute a replacement was built 
at a cost of £1.35bn

5. SEVERN BRIDGE
Unacceptable levels of corrosion 

electroslag welds.
Fears were so acute that transport 

minister at the time Mike Penning 
said that work had already begun to 
look at replacing the structure.

On the local roads network, con-
cerns remain as to the vulnerability of 
key structures. Research released by 
the RAC Foundation last year found 
that more than 3,000 council-main-
tained road bridges were considered 
“substandard”.

Analysis of data received from 199 



No UK complacency after Italian experience 
Billions needed to bring 
Italy’s bridges up to date
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“Tens of 
thousands of 

bridges in Italy have 
exceeded the lifespan 
for which they were 
designed and built

MARK HANSFORD

A “Marshall Plan” costing “tens of bil-
lions of euros” is needed to bring the 
tens of thousands of bridges across 
Italy that have exceeded their design 
life up to standard, a leading Italian 
research body has demanded.

The call has been made in the 
wake of the collapse of the Polcevera 
viaduct by the largest public research 
institution in Italy, the National Re-
search Council (NRC).

It cites a sequence of collapsing 
Italian road infrastructure that has 
become “a worrying regularity” for 
some years and highlights that age 
is the common factor, with most 
of the infrastructure in Italy built 
of reinforced concrete in the 1950s 
and 1960s. It adds that severe cost 
pressures following the Second World 
War meant that compromises were 
often made between capital cost and 
longevity of the structures.

“In practice, tens of thousands 
of bridges in Italy have exceeded, 
today, the lifespan for which they 
were designed and built,” said NRC 
director of the Institute of Construc-
tion Technology, Antonio Occhiuzzi. 
“In many cases, the foreseeable costs 
for the extraordinary maintenance 
that would be necessary for these 
bridges exceed those associated with 
demolition and reconstruction.

“The fi gures necessary for the 
modernisation of road bridges in Italy 
would be expressed in tens of billions 
of euros,” he added. “To avoid trage-
dy such as Genoa, a sort of ‘Marshall 
Plan’ for Italian road infrastructures 
would be indispensable, based on the 
replacement of most Italian bridges 
with new structures characterised by 

a useful life of 100 years.
“Today part of the Morandi viaduct 

has collapsed, which will probably 
lead to complete demolition and 
replacement of the work,” added 
Occhiuzzi. “The element in common 
is the age of the structures: most of 
the Italian road infrastructures (road 
bridges) have exceeded 50 years of 
age, which correspond to the useful 
life associated with the reinforced 
concrete works made with the tech-
nologies available after World War II.”

Occhiuzzi stressed that the Polce-
vera viaduct, more commonly known 
as the Morandi bridge, owes its name 
to the “brilliant designer/executor 
of the work, one of the names that, 
together with Freyssinet (France), 
Leonhardt (Germany) and Maillart 
(Switzerland), changed the concept of 
bridges in Europe and in the world”. 

Built between 1963 and 1967, 
Occhiuzzi described it as an exam-
ple of “absolute rationalism” and 
rejected suggestions that it was badly 
designed.

He also said there was no immedi-
ate reason to doubt Autostade’s main-
tenance regime, instead suggesting 
that more development was required 
in monitoring systems.

FIVE ITALIAN COLLAPSES

1. PETRULLA VIADUCT
Collapsed in 2014 after post-
tensioning failed

2. ANNONE FLYOVER
Heavy load caused collapse in 2016 

3. ADRIATIC MOTORWAY
Overpass collapsed during 
maintenance work in March 2017

4. TANGENZIALE DI FOSSANO
Collapsed in April 2017 (pictured)

5. POLCEVERA VIADUCT
Collapsed in August 2018 killing 38

of the 207 local highway authorities 
in the UK shows that 3,203 struc-
tures over 1.5m in span were unfi t to 
carry the heaviest vehicles, including 
lorries of up to 44t. This represents 
around one in 23 of the roughly 
72,000 bridges on the local network.

Highways England said that it 
would seek to assess potential for les-
sons to be learned once the ensuing 
investigations into the causes of the 
Italy bridge collapse are complete, 
and a report issued. 
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INFRASTRUCTURE 
Shocking photos of cracks on a 
Florida bridge, taken days before it 
collapsed killing six people, have 
been released by US authorities. The 
Florida International University (FIU) 
bridge, a 53m long, 862t concrete 
trussed structure, was under 
construction when it collapsed onto 
a live eight lane road below on 15 
March, killing five people in vehicles 
and one bridge worker.

The cracks were dismissed as 
being structurally insignificant on 13 
and 14 March, according to an 
update on the incident released by 
the National Transportation Safety 
Board (NTSB).

The NTSB also said it had 
obtained photos of cracks from 10 
March, but did not include these in 
the report.

In the report, it said the team  
had met for two hours on the 
morning of 15 March before 
concluding that the cracks did not 
compromise the structural integrity 
of the bridge. The bridge collapsed 
three hours later. 

The Edit
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T R A N S P O R T
D L R-S T Y L E  S C H E M E 
J O I N S  P R O P O S A L S 
F O R  H E AT H R O W  L I N K
A £375M light rail scheme to 
Heathrow has been submitted to the 
Department for Transport (DfT) as 
part of its call for ideas on third-party 
funded projects. Submitted by 
Spelthorne Council, the DLR-style 
scheme is in direct competition to 
bids by the Windsor Link Railway and 
Heathrow Southern Rail. The scheme 
proposes a light rail link from 
Staines-upon-Thames to the airport, 
with a new Staines station part of the 
proposal. The council claims the light 
rail line would put Staines on the map 
as a “centre for business growth and 
investment” and release “huge 
untapped potential” to Heathrow, by 
reducing journey times to seven 
minutes. Spelthorne Council group 
head for regeneration and growth 
Heather Morgan claims that other 
proposals for traditional “heavy” rail 
access were “unacceptable” and 
would take up too much space. 

Experts dismissed cracks in 
Florida bridge hours before 
collapse killed six people

“The cracks 
were dismissed 

as being structurally 
insignificant on 13 
and 14 March
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T R A N S P O R T
M A R K  C A R N E  U R G E S 
N E T W O R K  R A I L  T O 
‘R A D I C A L LY  R E F O R M’ 
A L L I A N C I N G  M O D E L
Outgoing Network Rail chief executive 
Mark Carne has urged his successor 
to implement “radical reform” to 
improve the track operator’s 
alliancing process. On his last official 
day at the helm, Carne urged 
incoming chief executive Andrew 
Haines to “aggressively embrace”  
new technologies to improve the 
network’s reliability. 

“The performance of the railway 
for passengers is not good enough 
and has been getting worse,” Carne 
told New Civil Engineer. “This 
highlights the fact that the 
interactions with train operating 
companies must improve.  
I think we have taken alliancing  
about as far as you can within the 
current industry structure. 

“Therefore more radical reform  
is needed to create aligned teams 
working seamlessly across the 
industry in the interest of passengers.” 



 
 

 
 

 

38_PERI_AD_PRINT_NCE_FP_DIGI-CONSTRUCTION_265x210_10-AUG-18_AWO.indd   1 06/08/2018   09:48



18 N E W  C I V I L  E N G I N E E R    |    S E P T E M B E R  2018

S T R U C T U R E S

ARCHITECTS TO RULE OVER TOWER ROW
The UK’s top architectural bodies 
have been asked to rule on a design 
dispute over Europe’s tallest 
skyscraper. The design team at 
Russian studio Gorproject has 
accused Scottish firm Kettle 
Collective of stealing the authorship 
for the design of the Lakhta Centre 

tower in St Petersburg. Gorproject 
has reported the Edinburgh-based 
firm to the Royal Institute of British 
Architects and Royal Incorporation of 
Architects in Scotland. However, 
Kettle denies any wrongdoing and 
said they “do not have a dispute”, 
when contacted by New Civil Engineer.

T R A N S P O R T
H I G H  S P E E D  2 FA C E S 
L E G A L  B AT T L E 
O V E R  ‘B O T C H E D 
P R O C U R E M E N T ’ 

High Speed 2 (HS2) is facing a fresh 
legal battle over plans to buy £2.8bn 
of trains. Spanish manufacturer 
Talgo has begun legal action after 
what it claims was a “botched 
procurement” process. Talgo was 
named as one of five shortlisted 
rolling stock suppliers to build trains 
for the high speed line. It decided to 
launch legal action after Spanish 
rival CAF was added to the shortlist 
following its own legal challenge. 
CAF was reinstated in June following 
the announcement that Bombardier 
and Hitachi were joining forces in 
their bid to win the contract. Talgo 
has now lodged a complaint with the 
High Court, claiming that project 
promoter HS2 Ltd “failed to exercise 
rational judgment” when allowing 
CAF back into the competition. 

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

A specialist engineer in bridge lifts has 
backed calls to raise a Grade II listed 
masonry arch bridge that is causing 
problems for the electrification of the 
Great Western Main Line. ElevArch 
rail business development manager 
John Kennils said it would be possible 
to avoid demolishing the bridge by 
jacking it up to create the required 
clearance and then reprofiling the 
road on either side. It comes after 
Network Rail lost its application to 
demolish the Steventon bridge and 
replace it with one with a higher 
clearance. ElevArch carried out a 
successful trial in 2016 to lift a 
160-year-old single span, 220t 
masonry arch bridge 900mm using 10, 
50t jacks. Kennils believes similiar 
works could be carried out at the 
Steventon bridge site.

B U S I N E S S
PETER BRET T BOSS 
VOWS NO JOBS 
WILL BE LOST AFTER 
STANTEC TAKEOVER

The boss of Peter Brett Associates 
(PBA), which is to be taken over by 
Canadian consultancy Stantec, has 
vowed there will be no job losses due 
to the move. Stantec and PBA have 
signed a letter of intent for the 
takeover, which is set to be finalised 
in September. The amount Stantec 
paid for PBA, which in 2017 had a 
£60M turnover and £10M profit before 
tax, has not been revealed. PBA 
chairman Keith Mitchell told New 
Civil Engineer there will be no job 
losses as a result of the sale. He said: 
“What we are saying to both staff and 
clients is that we are very much 
focused on business as usual. That’s 
very important from our point of  
view as we have projects ongoing,  
we need to make sure we are very 
focused on that.”

KEY STAT
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ment of contaminated land, flood 
risk management, water quality and 
water resources. 

Bevan says the biggest insight he 
gained from his time in India is the 
philosophy of sustainable growth, 
which is embedded in the Environ-
ment Agency’s founding law. 

Walking the  
walk with the 

Environment Agency

utside the office of 
Environment Agency 
chief executive Sir 
James Bevan, London 
is sweltering in a full 
blown 31˚C heatwave. 

It is a stark reminder of the chal-
lenges the Agency is facing in terms 
dealing with climate change. 

For the former diplomat, who has 
seen “up close and personal” what 
happens when the environment 
is not looked after, the role of the 
Agency in managing and regulating 
the environment is immeasurable. 

Before Bevan took up his post 
in November 2015, he was British 
High Commissioner in India. He 
describes living in a country that 
is home to a sixth of the world’s 
population as “life enhancing”. But 
he also saw the consequences of 
environmental damage, such as the 
Bhopal disaster, where in 1984 toxic 
gases leaked from a chemical plant 
resulting in thousands of deaths and 
causing disabilities among the third 
generation of children descend-
ed from the victims. Elsewhere 
pollution has left some of the River 
Ganges biologically dead.

“They always say if you think 
education’s expensive, try igno-
rance. Well, if you think regulation’s 
expensive, try not doing it. That’s 
what happens, that’s a lesson to 
regulate well,” he says.

Regulating industry and waste is 
one of the Agency’s responsibilities. 
Others include overseeing treat-

Sir James Bevan
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e 
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w B Y  E M I L Y  A S H W E L L
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“What you should not do is force 

people to choose between protect-
ing the environment on the one 
hand and growth on the other, be-
cause if you force people to choose, 
particularly in India but also in the 
UK, they will choose growth over 
the environment. The answer is to 
say you don’t have to choose, you 
can do both,” he says.

And that’s where engineers come 
in. Yes, Bevan says the Agency 
needs technically skilled engineers, 
but it also needs engineers who can 
build relationships with communi-
ties and work in partnership with 
stakeholders. This will enable its 
schemes to protect and manage 
the environment, as well as having 
wider benefits.

“We’re here to create a better 
place. That’s what good engineers 
do and that’s what we try to do,” 
he says. “And the better place is 
not just about the concrete and 
the steel, it’s about the feel and the 
economy and the community and all 
those other things that maybe don’t 
get talked about at engineering 
school, and that’s our philosophy: 
we want to be a placemaking organi-
sation in the broadest sense.”

These future schemes might look 
like typical large infrastructure 
projects, for example a new Thames 
Barrier will be needed by 2070, but 
there will also be schemes which 
use natural measures to control 
flooding such as leaky dams. But 
more schemes will combine both, 

“ What you 
should not do is 

force people to choose 
between protecting 
the environment on 
the one hand and 
growth on the other
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such as in Pickering, Yorkshire, where 
natural flood management such as 
leaky dams and the planting of 40,000 
trees, combined with installation of a 
flood storage reservoir upstream has 
slowed peak river flow by 15-20%. 

“The future is more upstream man-
agement, some concrete and steel, 
and then also being prepared to ac-
cept we will never be able to prevent 
all flooding,” says Bevan.

“Climate change is likely to drive 
more flooding, and therefore the rest 
of the answer is about making sure 
our cities and communities are more 
resilient when it happens.”  

The Environment Agency is current-
ly procuring a £1.5bn flood defence 
framework, which includes one lot 
worth £300M for professional services 
including design and consultancy, and 
one lot worth up to £1.2bn for pro-
gramme delivery. The new commer-
cial arrangements should be in place 
by July next year.

As the organisation tries to “walk 
the walk” in terms of sustainability, 
it will also ask contractors to do the 
same, through more efficient use of 
sustainable materials, but also includ-
ing ditching single use plastic cups in 
staff kitchens – something which Bev-
an has had a hands-on role in doing 
since the Environment Agency moved 
into its Westminster office. 

“When we got into this building… 
we had a nice little kitchen, but it also 
had a container full of plastic cups, 
so we ripped it off the wall. That’s an 
example of us trying to walk the walk. 

What we want from ourselves and our 
suppliers is that we bear down as far 
as possible, as close to zero use of 
single use plastic,” he says.

The framework will help deliver the 
Agency’s £2.6bn six-year programme 
to better protect 300,000 homes and 
businesses from flooding. It is the im-
pact this work can have on people’s 
lives that Bevan says gets him, and 
his staff, out of bed in the morning. 
He sees the Agency as becoming 
the “fourth blue light” in the way it 
responds to incidents. 

The Cumbria floods in December 
2015 hit when Bevan was just six days 
into the job. According to the Met Of-
fice, a new record for two consecutive 
rain days was set when 405mm fell at 
Thirlmere. 

“I went up there and stood in the 
homes of people whose lives had 
been wrecked by flooding. It’s not just 
a physical thing that happens, it’s an 
emotional thing and it can have quite 
severe long-term consequences,” says 
Bevan. “What gets me and Environ-

ment Agency staff out of bed  is the 
life-changing effects we can have 
when we can give people a much bet-
ter sense of security by knowing they 
can go to sleep and not worry about 
flooding, and knowing we don’t just 
protect them against floods but help 
growth, placemaking and the wider 
benefits that come from being better 
protected.”

These wider benefits include 
enabling communities to get decent 
insurance and ensuring that flood risk 
does not deter investors.

Bevan says climate change is the 
biggest threat to the UK in the long 
term and the Agency works with 
government at all levels to shape the 
response, from the 25 Year Environ-
ment Plan launched by prime minister 
Theresa May in January, to staff 
embedded in major projects such as 
High Speed 2. 

Bevan says he took the helm of an 
innovative, collaborative, delivery 
focused Environment Agency where 
engineering is part of its DNA. He 
wants to see more of this, with the 
body becoming “pacier”. 

Bevan wants the Agency and its 
engineering to be known and loved, 
because its impact on our future is 
crucial. 

“Unless we both manage down 
demand and manage up supply, 
including in major new infrastructure 
investment, in 20 or 30 years’ time 
the lines between supply and demand 
will cross and there won’t be enough 
water for the country,” he concludes. 

KEY FACTS
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“What gets 
me and 

Environment Agency  
staff out of bed is the 
life-changing effects 
we can have
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Medmerry, in West Sussex, was  
England’s first managed realignment 
of the open coast. It involved the 
construction of a 7km long, 3m to 4m 
high earth bund, but it also created 
wetlands which are now a bird sanctuary.
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I C E
OUT OF TOUCH 
INSTITUTION?

The recent controversy about the 
ICE not consulting adequately with 
members about governance changes 
left me somewhat underwhelmed. 

If, like me, you work in the north 
of England as a municipal engineer 
primarily involved in maintenance 
schemes, the Institution possibly 
never felt much like your Institution 
anyway. 

I view the ICE as a networking 
club, seemingly run from afar by 
a collection of consultants and 
contractors who meet at a very 
plush office at Great George Street 
that I’ve only had occasion to visit 
about three times in 30 years. I see a 
lot of pictures of engineers at black 
tie events in London that seem 
completely at odds with the day to 
day of my work. I don’t begrudge 
people these events but, on a 
personal level, I simply can’t relate 
to them.

Moreover, the argument that the 
ICE is a learned organisation that 
benefits all its members loses a 
certain amount of credibility when 
its training arm, Thomas Telford Ltd, 
rarely organises courses north of 
Birmingham. It certainly offers more 
benefits to engineers who live in the 
South East rather than those who 
live in the North.

I look at the figures quoted for 
schemes like High Speed 2 (HS2) 
and cringe. The £58bn for HS2 
compares with under £600,000 
that the government provided 
this year to maintain the 360-plus 
highway structures in Bolton. The 
government is not awash with cash 
and cannot fund infrastructure 
maintenance and major capital 
projects like HS2, so choices have 
to be made. The ICE, verbalised 
through New Civil Engineer, seems 
to have come down firmly in 

support of new build. It’s the kind of 
sexy stuff that guys in black ties can 
talk about. Again, I can’t relate to it. 
It seems nonsensical to me to build 
new things when you can’t even 
look after what you already have. 
It simply increases the nation’s 
volume of decaying stock. 

If all this sounds like the whinging 
of someone unhappy in his job, it 
isn’t. I love my job, I’ve thoroughly 
enjoyed my career and I have plenty 
of positive things to be getting on 
with. I simply make the point that 
perhaps I love my work despite the 
ICE, rather than because of it and 
that it’ll take rather more than a 
bit of consultation to sort out the 
disconnect with me and any other 
members like me.
Jon Tuson (M) jon.tuson@bolton.
gov.uk

P R O F E S S I O N
SYSTEM OF THOUGHT 

Mark Hansford rightly asks what our 
biggest infrastructure challenges 
are (Comment, last month).

May I suggest one that he misses 
– but which is highlighted on page 
34 of the same issue in an article 
by Jackie Whitelaw – joined-up 
thinking. 

She quotes Transport for the West 
Midlands’ Mike Waters as saying “we 
have to change behaviours, hearts 
and minds”. But this applies not 
only to the travelling public but 
also ourselves as infrastructure 
professionals and the way we think 
about what we do. 

The swanky word for joined-
up thinking is systems-thinking. 
This kind of mind-set is being 
advocated by the Royal Academy 
of Engineering as well as being an 
important part of our reaction to 
Grenfell as stated by Dame Hackitt. 
In her report she writes “A cultural 
and behavioural change... is now 
required... to deliver an effective 
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system that ensures complex 
buildings are built and maintained 
so that they are safe for people 
to live in for many years after the 
original construction”. Indeed Dame 
Hackitt uses the word “system” 
301 times and refers to the need 
for “a holistic or ‘whole system’ 
approach to new construction and 
refurbishments”.
David Blockley, Emeritus Professor 
University of Bristol, d.blockley@
bristol.ac.uk

S T R U C T U R E S
MISSED ASPIRATIONS

Although they read as unnecessary 
and mean-spirited, John Roberts’ 
comments about the beautiful 
competition-winning design of the 
Tintagel Bridge do raise a very 
important point (Your View, last 

month). There are far too many 
infrastructure projects in the UK 
– including many major projects 
– which are granted planning 
permission with insufficient detail 
to be sure of the quality of the 
built product, or where the quality 
promised at planning stage is 
subsequently hugely eroded, and 
the public is left short-changed or 
misled by clients and designers.  

The quality of infrastructure 
built in the UK would be hugely 
improved if the planning system 
required projects to be as well 
designed as the Tintagel Bridge. In 
turn, this would reward bold clients 
and inspired designers, like English 
Heritage, Ney & Partners and 
William Matthews Associates, with 
the integrity and determination to 
build high-quality infrastructure 
with lasting value.
Martin Knight, Knight Architects
m.knight@knightarchitects.co.uk
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Tintagel: Architect’s dream?

Your View
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YOUR VIEWS AND OPINIONS

M A I N  P O I N T

ICE GOVERNANCE IN THE SPOTLIGHT

I attended the Special General Meeting at the ICE on 31 July  
as a supporter of the resolutions and was not persuaded  
by the arguments made against them. Several of those who 
spoke against the resolutions said that to try to overturn the 
results of the governance ballot would make the ICE appear 
to the outside world to be divided and may damage our 
reputation, as if those could ever be reasons for not doing 
what is right.

All the resolutions were passed and the Council 
now has a lot of work to do. This situation could 
have been avoided if the Council had been 
bold enough to postpone the governance 
ballot when the SGM was requisitioned in 
early June instead of trying  
to push their proposals through using a 
somewhat disingenuous two-page spread  
of “FAQs” in July’s New Civil Engineer  
and on the ICE’s website.
Gordon Heath (M retd), Pinner, Middlesex 

I was one of those who voted for (most) of the 
Council’s suggestions during the ballot, but I became 
more and more concerned as additional details emerged about 
the plans. 

In the end I attended the SGM, and as a result of listening 
to the arguments I decided to vote in favour of the resolutions 
being discussed (ie against the Council’s position). 

There were very wide-ranging changes discussed or hinted 
at in the SGM that I had been completely unaware of at 

the time of the membership ballot. Even after two hours of 
discussion I felt that we had barely begun to cover the impact 
of the changes. 

At the moment, the plans seem to me to amount to a 
bonfire of the ICE’s current rules and traditions, without clear 
justification. 

Personally, I believe that some trustees need  
to be directly elected by the members (the current 

plan allows for three to be selected by some 
unknown process from the elected Council, 

and a further nine to be appointed, so elected 
representatives can always be outvoted).

Stephen King, Posted online on article 
headed “ICE members vote for new ballot on 
governance”

I voted against the SGM resolutions as I agree 
with the governance changes – they embody 

good practice recommended by government. 
The requisitioners want more consultation. 

Why? Don’t we trust our elected Council? Do we 
want to be governed by referenda after Brexit?

It’s good to have checks and balances – particularly from 
those of mature years. 

But whatever the merits of more consultation, this egregious 
challenge to Council is surely an unnecessary distraction 
from the ICE’s proper business of assuring the nation’s 
infrastructure.
Mike Napier FICE

The ICE held a Special General meeting on 31 July in response to concerns about the ballot on the Institution’s corporate governance structure held 
earlier that month. The majority of the more than 200 people at the meeting voted for a new ballot and voted to censure the ICE for its lack of 

consultation with the membership about the proposed governance reforms.

S T R U C T U R E S
TINTAGEL TROUBLES
Well, what a kerfuffle over a little 
footbridge! I refer, of course, to 
the controversy surrounding the 
proposed Tintagel Castle footbridge 
(The Edit, last month), to be 
constructed under the auspices of 
English Heritage, to whom I have 
already written with concerns about 
questions it might ask its designers.

I agree with the majority of John 
Roberts’s letter “Flawed Design 
Competitions” in the same issue, and 
in particular with his observation that 
architects should never pretend to 
be engineers. Of course, that will not 

stop them trying.
It seems that one of the reasons 

English Heritage selected this as the 
winning design is that it contains 
this unique and desirable feature of 
a “gap” between the mainland side 
and the island side, representing 
a transition from one space to 
another. However, if the real concern 
is that of visual intrusion, the most 
slender design possible is surely 
the right solution – afforded by a 
continuous structure, but disguised 
as “two 30m cantilevers reaching out 
and almost touching in the middle” 
(English Heritage blurb).

I’m no bridge designer, but I am 
a construction engineer, and the 

problems of access to the site have 
been well-promulgated. So, how 
about this? The deck is separated at 
the centre – giving English Heritage 
the opportunity for a “gap” – but 
structurally, each side leans against 
the other (pinned joint), with a slight 
arch at the centre for the lowest 
design temperature. This amounts 
to a continuous structure, affording 
slenderness. The pedestrian deck 
could show a “gap”, but the main 
structure would be effectively 
continuous. 

Or is this engineering idea just too 
crazy for the architects?
Mike Franklin (F, retired)  
mike_franklin@usa.net
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FACTORY 
MENTALITY
Bryden Wood breaks down projects into mass  
produceable, off-site manufactured components, to save 
clients time and money. Emily Ashwell reports.

T here are many skills the 
engineers at Bryden Wood 
bring to clients, and an 
intricate knowledge of 
toothpaste production is 
one of them. 

The 217-strong London-based inter-
disciplinary consultancy has just won 
the Queen’s Award for Enterprise, 
in part for its “Chip Thinking” 
concept which has been applied to 
a toothpaste manufacturing facility, 
owned by pharmaceutical giant GSK. 

The concept breaks down all 
aspects of a building’s construction 
and function into small bits – known 
as chips. The data from these 
metaphorical chips is then put into 
a common online platform open to 
all stakeholders. From there assets, 
processes, design and construction 
can be optimised.

For example, there might be a chip 
about a piece of equipment which 
would contain data on how much it 
costs, how much space it takes up, 
how much energy it uses, data from 
past project use and so on. These 
chips also include elements such as 
rooms, where data is collected on 

space, its use or energy usage.  
A library of chips is then built up. 

The concept was developed with 
GSK, which wanted to better manage 
its capital spend. The Bryden Wood 
team looked at the entire business 
case for each facility, using its 
mathematics team to assess volumes 
and demand and suitability. 

“Often the problem clients have is 
that they will build a facility or build 
a building based on what they think is 
the best understanding of the volume 
of product and the things they need 
to do in it. I think they oversize that 
facility and end up spending more 
than they need and having to adapt it 
after,” says Bryden Wood structural 
and civil engineering director Kevin 
Masters. 

Once all the data on the different 
elements or chips is collected 
together, efficiencies can start to be 
drawn. 

“What it allows you to do is learn 
from facilities you have already built, 
facilities that are in use, but also 
rapidly test different scenarios,” says 
Masters.

It is an example of how traditional 
engineering is crossing paths with 
what one might expect a technology 
firm to do: using algorithms, machine 
learning, artificial intelligence, and 
even gamification – the concept of 
rewarding and incentivising the user 
to continue using the technology and 
take it to the next stage.

“It taps into the reason why I 
became an engineer in the first 
place, which is to really understand 
the full scope of the problem, not 
just the structural part. I have 
done toothpaste facilities, seismic 
rehabilitation in Japan, paracetamol 
and salbutamol plants, just to name 

“I have done 
toothpaste 

facilities, seismic 
rehabilitation in Japan, 
paracetamol and 
salbutamol plants, just 
to name a few

Business Culture    Bryden Wood

Masters: Breaking down buildings into components



Street
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a few with GSK. You don’t just 
learn about the civil or structural 
engineering, you understand 
about the process. I have a weird 
understanding about toothpaste 
and the ingredients that go into it, 
because if you don’t understand that, 
you end up building a building which 
isn’t any use at all,” says Masters.

It is all part of the Bryden Wood 
vision for a highly productive, 
digitally-led industry. It also wants to 
help solve some of construction’s big 
problems in terms of innovation and 
speed of build. 

“We have a construction sector 
that hasn’t really innovated in 80 
years, the production rate isn’t really 
any better than it was 80 years ago, 
which, when you compare against 
the automotive or IT sectors, we’re 
decades behind,” says Masters. 

To do this, Bryden Wood 
is designing for off-site and 
manufacturing. Here it uses the 
concept of platforms – customisable 
construction systems. These 
platforms bring together components 
of different sizes and scales, which 
allow repeatability. 

“From an engineering background 
you design things the other way 
around. Typically, when you’re 
designing a building you would work 
out the loads, the forces on that 
element and then you would design 
an element that would fit those 
forces. But this turns it on its head in 

the sense that you look at the element 
itself, and you work out what are the 
maximum forces it can take and then 
you effectively produce a catalogue 
for you to be able to use those 
components on a range of different 
things,” says Masters. 

Whether the components are used 
for a riser, a window or a structural 
element, they can be customised to fit 
the requirements of the building.

“You can still have that level of 
customisation, but it allows clients 
ultimately to better understand the 
programme, the cost certainty around 
their project, because you’re drawing 
from components which have been 
tested and learnt from,” says Masters.

Because components can be mass 
produced, the firm will invest time in 
cutting what might be 2% from the 
price. If 10,000 are manufactured, then 
the savings add up. 

This method is now being put into 
action, including being prototyped 
for prison construction for client 
Ministry of Justice. Here, it is using 
the method on two levels: one for 
less complex and more repeatable 
housing blocks, and another, which 
is more adaptable for less repetitive 
areas such as medical blocks or 
prison entrance areas. 

These structures have been 
designed to be lightweight – no 
cranes are needed – and easy to 
assemble. They can be built by more 
teams of general constructors, rather 

than specialist steel fabricators, 
bricklayers and so on, as elements 
such as risers come pre-built and 
validated. Masters says typical 
construction times for a prison  
can be cut from 24 months to  
16-18 months with a vastly reduced 
labour force.

So how does the firm bring about 
this innovation and forward thinking 
in its staff?

Masters says it likes taking on 
graduates, as they are easier to mould 
into the firm’s way of thinking. More 
experienced staff are successfully 
recruited, but it can sometimes be 
harder to adapt to Bryden Wood’s 
mindset. The firm also likes engineers 
who have trained on the Continent, 
where more of their degrees are 
spent learning a broad spectrum of 
engineering, only specialising at the 
end, thereby keeping their skill bases 
broad. 

“As a combined group we are 
responsible for delivering the project, 
so we need people to see what the 
problems are, come up with solutions 
and not be afraid to step beyond their 
normal boundaries to solve them,” 
says Masters.

With the staff ready to go, Masters 
wants to see more of the construction 
sector following suit, particularly 
in adapting their commercial 
perspectives to allow more 
innovation.

“A client who wants to heavily 
innovate, and then ultimately wants 
to go to a design build contract and 
give all the risk to the contractor is 
never going to provide that level of 
creativity and that sharing of risk and 
reward that you want to achieve and 
it completely erodes it,” he argues. N

“ We need people 
to see what the 

problems are, come 
up with solutions and 
not be afraid to step 
beyond their normal 
boundaries 

KEY FACT

217
Number of 

Bryden Wood 
staff

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

Business Culture    Bryden Wood

Masters: Graduates are 
attractive as they can be 
moulded to fit the firm’s ethos
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F lood management is 
heading into a new 
phase. Designing for 
resilience and adaptation 
has become the norm 
but now the word on 

everyone’s lips in the flooding 
field is “acceptance”. The next 50 
to 100 years are going to be about 
learning to live with rising waters in a 
changing climate. 

That means general acceptance 
from public and politicians that floods 
will happen and putting in place 
measures to allow quick recovery.  
On the coast there is a starker future 
for people in some communities, who 
will have to accept that their homes 
will disappear under rising seas.

As Environment Agency chief 
executive Sir James Bevan said in a 
speech in March: “On the coast, while 
we will want to hold the line against 
erosion wherever possible, affordable 
and desirable, we have to recognise 
that in places it won’t be.”

The question that has to be asked, 
he said, is: “Do we want to defend 
every inhabited location or should we 

LOSING  
TO WIN
Flood management in the future means 
accepting that flooding will happen  
and putting measures in place for quick 
recovery. Jackie Whitelaw reports.

KEY FACT

40
Years 

Fairbourne 
village can 

be defended 
against 

flooding

Facing Down 
The Floods

consider permanently moving some 
communities which are at the highest 
risk?”

The problems of England’s 
crumbling east coast are well known 
but it is in west Wales where Britain’s 
first climate refugees – the people 
having to get to grips with acceptance 
right now – are facing the realities of 
a predicted 1m rise in sea levels over 
the next century. 

The village of Fairbourne in 
Gwynedd, on the estuary of the river 
Mawdach, has only decades left 
before it will be under the waves, 
according to the most thorough 
technical projections, and the 
community has been told it needs to 
move out over the next 40 years. 

“Fairbourne is a community at 

risk from various sources – coastal 
storms, rising sea levels, a river that 
carries mountain run off and a high 
groundwater table,” says Gwynedd 
Council senior project manager, flood 
and coastal erosion risk management 
Lisa Goodier. “The village can be 
defended sustainably for the next 40 
years but from 2045 it will have to be 
decommissioned and from 2055 it will 
not be possible to defend.”

Conversations are now underway 
as to how to manage moving an entire 
800-plus community – and what 
happens at Fairbourne is likely to set 
the pattern for other villages.

Fairbourne sits on low-lying 
land behind a shingle embankment 
with a 1m high concrete sea wall 
on top for further protection, and 
another embankment at the back of 
the village. It is surrounded by the 
mountains of Snowdonia and with a 
blue flag beach it is a beautiful spot. 
The Cambrian Coast main line railway 
has a station in the village and the 
settlement itself was founded as a 
holiday resort in the late 1890s by 
Arthur McDougall (of flour making 
renown).

“I think it’s fair to say, knowing 
what we know now, that a long-term 
settlement wouldn’t have been built 
here,” says Royal HaskoningDHV 

“The proportion 
of people who 

accept they are at risk 
from flooding is not 
as high as we think it 
ought to be.
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“These are 
horrible issues 

for people to confront 
and we are seeing 
a decline in their 
wellbeing because of it

coastal management consultant Greg 
Guthrie. “The place is well defended 
at the moment but in the Shoreline 
Management Plan for west Wales, 
Fairbourne was one of our main 
concerns for the future.” 

It has taken a couple of years, 
not surprisingly, for the Fairbourne 
residents to really appreciate the 
issues and understand the technical 
problems. “People had different levels 
of understanding, but they are well 
educated, many being ex-professional 
people, and have got to grips with 
the issues, principally accepting the 
Inter Governmental Panel on Climate 
Change predictions of sea level rise. 
They understand now.”

Network Rail, too, will be facing 
difficult decisions in the long term 
regarding the increasing defence 
requirements for the Cambrian Line 
through Fairbourne. 

Royal HaskoningDHV has reviewed 
the Barmouth Tide Gauge records  
and though the gauge only provides 
a relatively short-term data set, “it 
shows that local sea level rise is 
in line with the national average of  
approximately 4mm a year”, says 
Guthrie. “There is strong evidence 
that climate change is happening 
in line with the current projections, 
which could see 1m of sea level rise 

NCE asked Mott MacDonald’s 
global practice leader for 
rivers and flooding Fiona 
Barbour for the key flooding 
issues to watch out for:

1. Working with natural 
processes
Also known as natural flood 
management, this is the 
practice of managing fluvial 
and coastal flood and erosion 
by protecting, restoring 
and emulating the natural 
regulation function of 
catchments, rivers, floodplains 
and the coast. 

It covers anything from 
leaky dams to the re-
meandering of rivers but 
beware, it is not a fix-all or a 
solution on its own. And there 
are occasions when slowing 
the flow upstream can make 
things worse by, for instance, 
inadvertently coinciding the 
peak flows of two rivers in a 
catchment. 

2. Working with cities to 
better manage risk and 
enable building on flood 
plains
At the moment, decisions 
are made in a very black and 
white way about constructing 
on flood plains. But to stop 
it altogether will mean areas 
already in the flood plain will 
decline and new development 
will focus on green belt 
areas. Mott MacDonald 
is advocating the resilient 
building of non-residential 
properties that are designed 
to quickly recover from 
floods. 

At the same time, all new 
construction should include 
attenuation storage that 
collects rainwater falling on 
the site and discharges it as 
if the site was green. Thus, 
development counteracts 
the past increased runoff 
from increased hardstanding. 
Where possible, the inclusion 

of both treatment and  
storage in sustainable 
drainage systems (SuDS) 
could result in disconnection 
from stressed combined 
drainage. 

3. Digital Twins
The benefits of digital  
twins have much to  
contribute to future flood 
planning and mitigation. 
Developing a digital  
version of a city allows for 
rejuvenation to more easily 
consider the technical 
constraints and opportunities 
strategically. 

Drawing data together 
in a common environment 
means we will be able to see 
how a city is used, how it 
works, where the water goes 
and therefore plan in a way 
to be smarter with existing 
assets that will better meet 
future flood management 
requirements.

THREE HOT TOPICS

Fairbourne was founded in the 
1890s. Changing climate means 
it faces destruction by sea, river 
and groundwater flooding  
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World View    Facing Down The Floods

“The answer could 
be accepting 

that somewhere will 
flood but putting in 
place measures to 
make sure recovery can 
be achieved as quickly 
as possible

FLOOD PLANNING FOR ENGLAND

over the next 100 years.”
Moving the village over the next 40 

years is one issue for public and local 
politicians to deal with, supported by 
the work Gwynedd Council is driving 
forwards. Another issue is the fear 
that one breach of the defences in a 
big storm will wash the village away 
in one go and though evacuation 
plans are in place, there will be 
nowhere for residents to return to. 

“These are horrible issues for 
people to confront and we are seeing 
a decline in their wellbeing because 
of it,” Goodier says. 

There is a Preliminary Coastal 
Adaptation Masterplan almost ready 
to be unveiled but there are still so 
many unknowns – where people will 
go and who will pay in particular. 
“There is money for defence but it 
will be far more difficult to get money 
for change,” Guthrie says.

“I don’t think anyone has ever done 
this before. It is similar to building 
a reservoir but when you move a 
community then, there is a definite 
date for the move and people get 
compensation. For this, there is no 
power to make people move and 
there is no compensation – all the risk 
resides with the property owners.” 

While that approach is applicable 
to traditional flooding issues, Guthrie 
says: “In my mind this is different. 
This is social change and issues of 
compensation need to be looked at 
again.” 

Around the coast of the UK other 
communities and individuals will be 
affected by the building impact of 
climate change. “We have to start 
dealing with the issues now,” he says. 
“If we wait until the impacts are really 
obvious in 20 or 30 years’ time we will 

This winter government will 
publish a policy statement 
on flood and coastal erosion 
risk management, setting out 
its future expectations for 
managing flood risk. 

This will be followed in 2019 
by the Environment Agency 
updating the national flood 
and coastal erosion risk 
management strategy ahead of 
the Comprehensive Spending 
Review of funding needs beyond 
2021. The Agency, in a separate 
project, is also looking ahead 
to 2050 and beyond (see main 
feature).

Investment in flood and 
coastal risk management 
between 2015 and 2021 
in England is £2.6bn and 
by the end of the period 
300,000 homes will be better 
protected. The Environment 
Agency manages flood risk 
on 36,000km of river and 
9000km of raised defences on 
the coast.

The Department for 
Environment, Food and Rural 
Affair’s 25 Year Environment 
Plan says that “without any 
further investment in flood 
defences the number of 

properties at medium or high 
risk could rise from 750mm to 
1.29m in 50 years”. Current 
planning assumes a 1m sea level 
rise by the end of the century.

The second National 
Adaptation Programme (NAP) 
published in July said that 
flooding and coastal change 
represented a high risk to 
communities, business and 
infrastructure.  Prevention, 
protection, adaptation, response 
and increasingly acceptance will 
underpin all future approaches 
to dealing with flood risk.

 Almost at the same time 
as the NAP, the National 

Infrastructure Commission’s 
(NIC’s) first assessment has 
urged government to consider 
following the Dutch example 
and putting in place a national 
standard for resilience by 2050.

“Decisions about capital 
investment have generally 
been made on the basis of cost 
benefit analysis. Essentially 
this involves an assessment 
of whether it is ‘worth’ 
protecting particular homes 
and commercial properties. 
This is not a sustainable basis 
for decision making,” the 
Commission said. 

The Commission’s judgement 
is that all properties, wherever 
feasible, should be resilient to 
severe flooding, with a 0.5% 
annual probability by 2050. 
A higher standard should be 
provided for larger cities of 0.1%.

“The NIC has put a really 
relevant question on the table 
in the context of climate 
change about what level of flood 
resilience schemes should be 
designed to,” says Environment 
Agency director of allocation 
and risk management – flood 
and coastal management Ken 
Allison. “We welcome having 
that debate opened up.”

have compromised the wellbeing of 
future generations and lost decades 
in being able to make changes 
without derailing people’s lives.”

In England the Environment 
Agency is aware that difficult 
conversations need to be had, and 
not just with people on the coast. Its 
deputy director of flood and coastal 
risk management, Clare Dinnis, 
is currently charged with putting 
together a strategy to 2050.

“We are looking at what society 
wants us to protect and how do we 
fund it,” says Dinnis. “That doesn’t 
mean building walls and stopping 
flooding but getting the balance right 
between resistance and resilience. So 
the right answer could be accepting 

that somewhere will flood but putting 
in place measures to make sure 
recovery can be achieved as quickly 
as possible.

“Water needs to be at the heart 
of decisions we make as a society 
– making space for water in new 
developments, for example. We also 
need to work with communities so 
they recognise that not only do they 
have to live with flooding but they 
have a part to play in reducing the 
consequences.

“The proportion of people who 
accept they are at risk from flooding 
is not as high as we think it ought 
to be. Acceptance is at the core and 
is the part we have started to talk 
about.” N

KEY FACT 
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BY DESIGN

New York and London are preparing for a wetter  
future with schemes to protect these world cities 
into the next century. Alexandra Wynne reports.
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A 
new wave of 
engineering is facing 
down the threat of 
flooding, even in the 
world’s most prized 
cities.

The weather can be a fierce 
opponent when it comes to protecting 
urban environments. Disasters such 
as Hurricane Katrina and its tragic 
aftermath in 2005 serve as a cruel 
reminder that nature must not be 
underestimated.

Engineers are being tasked with 
finding ways to do more to protect 
the vulnerable, particularly those 
living in high density areas, because 
it was all too awful watching so many 
have their lives ripped apart while 
seemingly being neglected by their 
political leaders.

Post Katrina, New Orleans 
needed better defences. And that 
meant, among the levees, much 
monumental concrete engineering, 
which helped restore faith that no life 
in a developed nation should be left 

The Thames Barrier: Decisions 
will be taken in the next 30 years 
over construction of a new one to 
protect London after 2070 
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KEY STAT

$19bn
Cost to New 
York of the 
Hurricane 

Sandy floods 
in 2012

“ East Side 
Coastal 

Resiliency is the first 
element of a coastal 
storm and sea level 
rise defence system 
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the city’s subway system deluged 
with flood waters.

Once the shock began to subside, 
questions were asked about what a 
post-Sandy city should look like. 

Those questions have taken time 
to answer in detail but the BIG U is 
the scheme favoured to make the 
most vulnerable part of Manhattan 
more robust. It is a 16km loop around 
Lower Manhattan created by a team 
led by architect BIG and comprising a 
series of small projects, ranging from 
raised landscaping through to berms 
and improved urban parkland areas, 
which will act as flood resilient plains 
during storm events.

One of the key elements now 
making headway toward construction 
is the 4km long East Side Coastal 
Resiliency (ESCR) project. Consultant 
Arcadis, which is acting as lead 
civil and structural designer for the 
ESCR, describes it boldly as “the first 
element of a coastal storm and sea 
level rise defence system” for the East 
Side and Lower Manhattan.

There are traditional and familiar 
engineered flood defences being built 
along the stretch between East 25th 
and Montgomery streets.

Renovated parks (most notably the 
East Park) will be flanked landside by 
“bridging berms” ranging between 
910mm to 2.4m in height. These, 
along with flood gate and flood wall 
interventions, will both protect the 
area from 100-year storms and rising 
sea levels. 

The difference is that these soft 
engineering elements will also “offer 
waterfront access for relaxation, 
socialising, and enjoying river vistas 
by providing pleasant, accessible 
routes over the highway into the 
park”, according to the proposal. The 
idea is less about keeping people 

East Side Coastal Resilience: 
Space for leisure when floods 
are not a threat

East Side Coastal Resilience: 
Space for floodwater when 
required

vulnerable to the elements.
However, what also emerged in the 

calm after the storm was a change 
in narrative – political leaders and 
engineering heads talking less of 
flood protection and more of flood 
risk management.

It is an approach that attempts to 
give due respect to nature’s might 
and work more with it than against it. 
Softer, more hands-off engineering is 
on trend, allowing flood plains to take 
the strain, while hard-concrete-wall 
building resistance has fallen out of 
favour.

New Civil Engineer explores how 
two iconic cities are balancing 
the desire for robust defence with 
community needs.

NEW YORK
The Big Apple is a city that knows 
how to sell itself. Off the back of the 
success of the Instagram-friendly 
High Line urban walkway, it hopes 
to recreate a similar buzz for Lower 
Manhattan with what is being dubbed 
the “Dryline” – a direct response to 
the devastation caused by Hurricane 
Sandy. 

The 29 October 2012 storm took 
44 lives and caused great economic 
losses – the New York Stock Exchange 
suspended trading for two days amid 
the chaos, in which 130km2 of the city 
was flooded at a cost of $19bn.

Infrastructure damage was 
illustrated by the many images 
beamed around the world showing 
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“Modelling 
sea level rise 

and river flows for 
TE2100 took up 
a year’s capacity 
of the Met Office 
supercomputer

period to 2012, hopes to retain its 
world-leading role. In a programme 
stretching to the next century, 
its theories are based on current 
guidance on climate change as well as 
Agency-funded research on changes 
to fluvial flows, sea storm surges, 
and sea level rise due to thermal 
expansion and polar ice melt. 

As an example of the intensity of 
the planning process for TE2100, the 
Agency explains that “modelling on 
sea level rise and river flows took up 
a year’s capacity of the Met Office 
supercomputer”. 

The government gave the go-
ahead to the first 10 years’ capital 
spending and a co-located team 
involving Agency staff along with its 
delivery partner, consultant Jacobs 
(previously CH2M) has been working 
on the £308M programme since 
2015. Also involved are staff from 
contractor Balfour Beatty, contractor 
and designer Qualter Hall, consultant 
KGAL and designer and manufacturer 
Hunton Engineering.

The main works in this period 
focus on asset refurbishment and 
replacement along 175km of the tidal 
Thames, from Teddington in west 
London to Sheerness in Kent and 
Southend-on-Sea in Essex.

To date, it is the UK’s largest single 
programme of flood risk management 
work. It is based on a relative sea 
level rise estimate of 900mm by 2100 
but is adaptable to differing rates 
of sea level rise up to 2.7m by 2100. 
Some of the most significant projects 
costing £64M have been completed. N

away from the water, and more about 
making spaces that can, in non-flood 
times, be accessible and useful for 
inhabitants. If a storm comes, the land 
is given over to the rising waters and 
the hard defences kick in.

Knitting together a sufficiently 
engineered design that works 
with the potentially wide-ranging 
desires of a local community has 
been challenging. And, no doubt, 
getting the right balance between 
consultation on community 
infrastructure and funding decision 
making has been a challenge too.

Questions remain over how well 
the project is delivering on this, given 
the design is yet to be fully agreed 
with local residents and construction 
is yet to get out the ground – early 
expectations were that construction 
would begin in mid-2017 and complete 
by 2020. But the plan is now in final 
stages of design with funding in 
place to the tune of $760M (£600M), 
and the hope is that construction 
will get underway next spring with a 
completion date of 2024. 

According to a document 
addressing residents concerns, 
the city says: “Coastal protection 
infrastructure is just one of many 
measures that can be used to increase 
resiliency.

“While the ESCR project will help to 
reduce flood risk, no single measure 
can fully protect a neighbourhood 
from climate events. 

“This is why the city is working 
to build awareness and ensure 
that communities take necessary 
precautions on multiple fronts, 
including implementing resilient 
building standards, expanding green 
infrastructure, increasing disaster 
preparedness, and planning for 
evacuation.”

World View    Facing Down The Floods
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LONDON
Over the pond in the Big Smoke,  
the picture appears to be under 
control as far as storm surge threats 
are concerned. 

London already has its highly 
effective hard engineering defence in 
the form of the Thames Barrier. And 
while the structure opened in the 
early 1980s with plans for it to last 
until 2030, a rigorous maintenance 
regime and conservative 1970s flood 
risk modelling mean it looks set 
to play a key role in defending the 
city into the next century. By 2050 a 
decision will have had to be made as 
to whether to construct a new barrier 
downstream at Long Reach to be 
operational by 2070.

There is no time for the city to 
rest on its laurels though – the tidal 
surge threat not only still exists, but 
increased pressure from city growth 
and climate change has put the 
problem front and centre.

For some, when the barrier is finally 
retired it will simply mean building a 
new one. And that may still happen. 
But a large-scale barrier will not, and 
currently does not, stem the tide 
alone.

What the Environment Agency 
describes as its “world class system of 
defences” includes the iconic barrier, 
along with seven significant but 
smaller barriers, 300km of flood walls 
and barriers and more than 400 other 
structures such as flood gates outfalls, 
pumps and pumping stations.

The Agency’s Thames Estuary 
2100 plan, conceived over a six-year 

NEW CIVIL ENGINEER FLOOD MANAGEMENT FORUM

Join us at the 14th New Civil Engineer Flood 
Management Forum. 

Find out more about the future for places 
discussed in these features such as Fairbourne 
in Wales, New York and the Thames Estuary at 
NCE’s 14th Flood Management Forum on 21 and 
22 November in London. 

Defra, Environment Agency and the National 
Infrastructure Commission will also be there 
to share their thinking on the future for flood 
management investment and procurement along 
with people tasked with protecting cities such as 
Glasgow and Hull from rising waters. 

Reasons to attend:
● Meet with 150+ leaders and influencers
● Discover the opportunities presented   
 by the Environment Agency’s procurement  
 framework
● Hear innovative approaches to accessing new  
 funding streams
● Hear case studies from across the UK

The event is a unique opportunity to engage 
across the board with the flood management 
community. We look forward to seeing you there. 

Details are at floods.newcivilengineer.com
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D E B A T E  B A C K G R O U N D

80%
Percentage of 
local authority 
planning 
applications 
that now include 
SuDS element

£1bn
Annual cost 
of fl ooding to 
the UK

4 
Pillars of 
SuDS design: 
● Water quality
● Water quantity 
● Biodiversity
● Amenity

RESILIENT 
APPROACH
SUSTAINABLE DRAINAGE
B Y  F I O N A  M C I N T Y R E
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I n January this year the government 
published its 25 Year Environment 
Plan, pledging to expand its use of 
natural flood defences and placing 
greater importance on sustainable 
drainage systems (SuDS).

The Department for Environment, 
Food & Rural Affairs (Defra) not only 
recommended SuDS – such as permeable 
surfaces, storage tanks and ponds – to 
reduce the risk of surface water flooding, 
it said it would consider changes to the 
National Planning Policy Framework (NPPF) 
and building regulations to reinforce its 
recommendations.

This seems like a significant change from 
reaching for a hard engineering solution as 
the first step, but should the industry be 
encouraged by promises in the 25 year plan?

Wavin product manager for stormwater 
management Martin Lambley believes 
the plan should be welcomed by drainage 
professionals, although he warns that there 
is still some way to go for the SuDS industry 
to grow. “There’s very clearly an appetite for 
change but it still seems frustratingly slow 
at the moment,” he says. “It doesn’t feel like 
everyone’s on a bus that’s going in the same 
direction.”

But SuDS specialist Illman Young 
Landscape Design CIC’s flood mitigation and 
resilience champion Sue Illman is optimistic 
that the government-backed shift towards 
SuDS solutions will have an impact.

“I’m feeling quite encouraged,” says 
Illman. “The government is taking the 25 
Year Environment Plan as an overarching 
plan for departments and therefore looking 
at how that’s going to be dealt with when 
combined with, for example, natural capital 
accounting.”

Illman feels the focus on SuDS in the 25 
Year Environment Plan has had an impact 
on the latest version of the NPPF, which sets 
out the government’s planning policies for 
England and how they should be applied.

Illman is most excited that the NPPF 
includes reference to “multi-functionality”, 
something she describes as a “magic” word 
which encompasses the four key pillars 
of SuDS: using them to manage water 
quality and quantity; improve biodiversity 
and create better amenities for the local 
community.

Focusing on multi-functionality could lead 
to improvements in non-technical statutory 
standards, and advance environmental net 
gains, says Illman.

 “Put that all together and that sounds like 
something that’s pretty damn encouraging,” 
she adds.

Environment Agency senior specialist 
Hayley Bowman agrees, arguing the 25 Year 
Environment Plan will make it easier for 
SuDS principles to be adopted.

“[SuDS] is not going to be everywhere, it’s 
not going to work for every site, but I think 
it’s really encouraging to see that language 
now that we are looking for,” she says.

“The government does hold those 
principles very dear; we’re looking for 
betterment, we’re looking for net-gain 
principles and SuDS can really do that.”

For Chartered Institute of Water & 
Environmental Management head of policy 
Alastair Chisholm, environment secretary 
Michael Gove has helped give the plan 
authority – which means multi-functional 
SuDS have a chance to be taken more 
seriously.

“It does seem to be carrying quite a lot of 
weight and a big part of that has to be that the 
secretary of state at the moment is quite a big 
fish. He’s having a positive impact,” he says.

But Chisholm feels Brexit is taking up  

a lot of Gove’s attention, leaving him little 
time to focus on promoting SuDS and the 25  
year plan.

“I’m not sure this is properly on his radar 
at the moment: he’s engaged with the really 
big, Brexit-related issues, and so I think 
there’s a job to do to raise it up his agenda 
slightly.”

Civic Engineers founding director Stephen 
O’Malley adds that public health and tourism 
benefits from SuDS could help bring more 
people onside.

“I think those two mentions are not yet 
fully realised in the SuDS debate, the amenity 
element there is not officially high on that 
agenda,” he says.

But Floodline Consulting technical director 
Faruk Pekbeken has found that despite 
positivity in policy circles, SuDS principles 
have yet to be embedded.

He describes how developers can be 
reluctant to include SuDS such as ponds and 
culverts due to complications with schemes 
spilling over onto private land.

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

RESILIENT  
APPROACH

The 25 Year Environment Plan is the 
government’s ambitious bid to leave the 
environment in a better state than when  
its ministers first came to power. 

The plan outlines how to reduce plastic  
waste, plant trees to cut carbon dioxide 
pollution and most importantly, to work  
with nature to protect communities  
from flooding.

It refers to the concept of natural capital, 
which is described as elements of nature that 
directly or indirectly bring value to people and 
the country, such as rivers which provide food 
and water.

The plan will be refreshed every five years 
and progress will be reported on each year, to 
make sure the UK is hitting its targets.

It is hoped this new level of scrutiny will help 
push further uptake of SuDS.

ENVIRONMENT PLAN

O’Malley: SuDS add health and tourism benefits 

Illman: 25 Year Environment Plan is positive step



42 N E W  C I V I L  E N G I N E E R    |    S E P T E M B E R  2018

This report is based on a round table 
discussion which took place in London 
in June. The participants were:

Fiona Barbour global water practice 
leader for rivers and floods, Mott 
MacDonald
Hayley Bowman senior specialist, 
Environment Agency
Alastair Chisholm head of policy 
and communications, Chartered 
Institute of Water & Environmental 
Management 
Owen Davies flood risk manager, 
Royal Borough of Greenwich
Ian George water management and 
resilience partner, Arcadis
Mark Hansford editor, New Civil 
Engineer
Sue Illman flood mitigation and 
resilience champion, Illman Young 
Landscape Design CIC 
Martin Lambley product manager for 
stormwater management, Wavin
Darren Milsom programme manager, 
CH2M 
Stephen O’Malley founding director, 
Civic Engineers 
Faruk Pekbeken technical director, 
Floodline Consulting
Josh Rigby senior consultant, Waterco

DEBATE PARTICIPANTS

“We fi nd that even 
when it’s for the 

benefi t of the community, 
you get resistance because 
it’s on somebody’s 
walkway, or it aff ects third 
party land

Debate    SuDS

In association with

Lambley: Need for knowledge gap to be closed Davies: Increased pressure to use SuDS

“Once you step outside the red line 
boundary of your development site and 
you’re looking at third party areas…you can 
understand why a developer says it’s far too 
complicated,” says Pekbeken.

“We fi nd that even when it’s for the 
benefi t of the community, you get resistance 
because it’s on somebody’s walkway, or it 
affects third party land.”

For local authorities, the government’s 
move towards a more natural fl ood 
management system has been welcome, 
but challenging.

In 2010 the government passed the 
Flood & Water Management Act, which put 
pressure on local authorities to aim for 
sustainable development when planning 
fl ood policies. 

Royal Borough of Greenwich fl ood risk 
manager Owen Davies says the legislation 
increased pressure to use SuDS.

“It’s been a real steep learning curve. In 
2010 we were thrown all this responsibility 
and suddenly we’ve got to understand 
what is going on with surface water and 
groundwater…we’ve got all these ordinary 
watercourses which we never knew existed 

and suddenly we’re trying to understand 
these and what they do, and how they work,” 
he says.

Illman understands the pressure Davies 
and other council professionals are under. 
She refers to a recent survey of 12 local 
authorities showing that 80% of planning 
applications include an element of SuDS. 
However, how much was included varied.

“It’s a wide range, some of them are really 
struggling,” she says. “Where you’ve got a 
planning department that’s really proactive, 
where they’re running training sessions for 
developers and bringing them in and having 
the conversations, you’re getting good 

results. But where there are those who are 
just dealing with it as it comes in and not 
really pushing it or possibly are not at that 
stage in their policy cycle where their local 
plans might be slightly out of date… They 
haven’t got the tools in their kit.”

Despite this, Illman stresses that the 
situation will get better as the 25 year plan 
is implemented and changes to the NPPF 
trickle through.

Lambley agrees, adding he has seen an 
uplift in the sale of SuDS products. “We are 
seeing a real change in the way the tanks 
are being used within design,” he adds. 
“We’re starting to see a lot more smaller 
tanks dotted around which are much more 
localised, even within the development.

“Obviously the more the market expands 
and it is accepted…as a manufacturer we can 
tap into that.”

But one thing Lambley would like to see 
is a better awareness of SuDS across the 
industry. “I still feel like there’s a bit of a 
lack of knowledge, so I guess as an industry 
one of the questions is how do we address 
that around sustainable drainage? Because 
there’s clearly a lot of people with a lot of 
knowledge but they’re not spread out across 
the country.”

“We’re starting to see 
a lot more smaller 

tanks dotted around 
which are much more 
localised, even within the 
development



Bentley’s mixed reality construction software is being 
used a on FC Barcelona’s Espai Barça project. Using 
Bentley’s Syncho system, stadium designers have 
recreated a cloud-based 4D construction model of 
Barcelona’s Camp Nou stadium. Barcelona’s Espai Barça 
project will see the iconic stadium expanded to a capacity 
in excess of 100,000. A roof will also be added inside the 
£300M venue, with work set to be completed in 2022.

S P A I N
V I R G I N  H Y P E R L O O P 
O N E  FA C I L I T Y  T O 
O P E N  I N  A N D A L U C I A

Spain is the latest country to sign up 
for hyperloop. Penning a £390M deal 
with Virgin Hyperloop One, Spain is 
set to open a development facility in 
Malaga, Andalucia. The agreement 
with the Spanish government’s 
Administrator of Railway 
Infrastructure (Adif) involves the 
construction of Virgin Hyperloop 
One’s first European technology 
development and testing centre. The 
19,000m2 centre is set to open by 
2020. Virgin Hyperloop One plans to 
employ up to 300 people to develop, 
test and certify components and 
subsystems. In July the Chinese 
government signed a deal with 
Hyperloop Transportation 
Technologies to start work on the 
country’s first hyperloop network.

A R G E N T I N A
BRIDGE/OFFICE 
PROPOSED FOR 
BUENOS AIRES  

A bridge which doubles as 
an office block has been 
proposed for Buenos 
Aires, Argentina. Chilean 
architect Elemental has 
submitted the inventive 
proposal to accommodate 
the Southern Cone of the 
Inter-American 
Development Bank Group. 
As well as acting as the 
bank’s new headquarters 
the bridge would provide 
40,000 people in Barrio  
31 better access to one  
of the city’s main rail 
terminals as well as the 
Port of Buenos Aires.  
A spokesperson for 
Elemental said the design 
proposals are aimed at 
driving income in one of 
the city’s poorer areas.

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

N E W C I V I L E N G I N E E R.C O M /W O R L D-V I E W 

S P A I N
D E S I G N E R S  V I S UA L I S E  F C 
B A R C E L O N A’S  N E W  S TA D I U M 
U S I N G  B E N T L E Y  S O F T WA R E

A U S T R A L I A
A E C O M , C I M I C  A N D 
C P B  T O  W O R K  O N  
M E T R O  T U N N E L

Aecom, Cimic and CPB Contractors 
have been named as preferred 
contractors for a $1bn (£560M) 
package of works on the £6.2bn 
Metro Tunnel project in Melbourne, 
Australia. The consortium is the 
frontrunner for the deal which 
includes building Metro Tunnel 
entrances, carrying out works at  
the eastern and western tunnel 
boring machine portals including  
cut and cover tunnelling and 
turnbacks. The Rail Infrastructure 
Alliance (RIA) works package is the 
last major contract as part of the 
Metro Tunnel project. Around 1,000 
people will work on the RIA package 
with site preparations ahead of 
portal construction starting later 
this year.
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INFLATION 
PROOFED
Two innovative inflatable weirs are protecting 
Leeds city centre from catastrophic flooding. 
Katherine Smale reports.

W hile the majority 
of the UK was 
cosily tucked 
up on the sofa 
eating left-over 
Christmas turkey 

three years ago, Leeds city centre 
suffered one of its worst ever fl ooding 
events. 

On Boxing Day 2015, severe storms 
caused river levels to rise, the canal 
to burst its banks, and 3,355 homes 
and businesses to be engulfed with 
dirty, freezing water.

The River Aire at Leeds Crown 
Point in the centre of the city, usually 
900mm high, rose to 2.95m at 1am on 
27 December. 

In this event alone, the direct cost 
of the damage to the city centre was 
put at £36.8M, with the costs for the 
wider area thought to be as much as 
£500M.

The storm damage served as 
a painful endorsement of Leeds 
City Council’s decision to build an 
innovative new £50M fl ood defence 
system to protect it from a surge in 
river levels.

Unfortunately for the city, 
construction on the new defences 
had only just begun. But with phase 
one now complete, the council is now 
confi dent that the devastating scenes 
of 2015 will not be repeated.

The fl ood scheme now protects 
3,500 residential and commercial city 
centre properties, plus key access 
routes to the train station area, 
telecommunications, internet 
facilities, electricity substations 
and more than 121ha of developable 
land. It will also provide vital fl ood 
relief for the new High Speed 2 line’s 
phase 2a when it fl ies over the river 
and into Leeds.

Additional funds were secured 
during the construction period 
allowing enhancements to be 
instructed, including to increase the 
standard of protection provided by 

KEY STAT

10kN
Force glass 

used in 
river wall 
extension

“The River 
Aire in Leeds 

city centre, usually 
900mm high, 
rose to 2.95m

Tech Excellence
Flood Defence

Glazed walls can withstand 
1.3m of fl ood waters
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“When river 
levels start to 

rise [in a storm event], 
the bags are defl ated, 
the steel plates drop 
to the horizontal, fl at 
position and water is 
released downstream

a specialist glass wall fl ood defence 
system provided by fl ood defence 
specialist IBS Engineered Solutions. 
Its glass walls had previously been 
used in Paull, East Riding, and 
Littlehampton on the West Sussex 
coast. The system has been used 
extensively throughout Europe with 
individual panel lengths in excess of 
3m and heights in excess of 2m.

The IBS glass wall is extremely 
robust and uses the same aluminium 
post profi les and seals as its tried and 
trusted demountable fl ood defence 
system – as used at Bewdley and 
Shrewsbury to protect against the 
River Severn – the fi rst large-scale 
demountable fl ood defence systems 
of their type in the UK and still 
successfully at work today.

“The windows are rated to 
withstand 1.3m of fl ood waters 
pressing against them and a load of 
10kN hitting the glass so if a boat or 
tree came fl oating round the corner 
in the fl oods and hit it, it would 
survive,” says IBS managing director 
Ray Moulds. 

Both weirs presented signifi cant 
challenges during installation. At 
both locations, access to the site was 
limited and so vast quantities of rock 
was laid down in the river to create 
a causeway to allow cranes to drive 
into islands in the middle of the river.

At Crown Point, part of the 
planning condition was to keep a 
section of the existing Grade II listed 
weir on one side of the new weir. 

To build the weir, a sheet pile 
cofferdam was fi rst constructed 
half way into the river on one side, 
keeping the other half fl owing, before 
being recreated to complete the other 
half.

At Knostrop, to allow the 
contractor to work in a safe 
environment, a sheet pile wall 
stabilised with rock armour was 
placed across the river about 100m 
upstream of the new weir. 

The new terminal will 
ultimately be able to 
handle 48M passengers 
per year

the scheme from 1 in 75 year event 
to 1 in 100 years with allowance for 
climate change to 2069. 

The ground-breaking fl ood defence 
scheme has been designed and 
built by the BMM joint venture, 
comprising contractor Bam Nuttall 
and consultant Mott MacDonald with 
consultant Arup as technical adviser. 

The system hinges on the use of 
two new innovative, infl atable weirs 
understood to have never been used 
before in the UK. Without them, up 
to 2m high walls would have been 
needed on either bank of the river to 
block out the water resulting from a 
1 in 100 year event – an unacceptable 
solution for both planners and the 
local community alike because of the 
visual intrusion caused.

Arup produced the initial design for 
the two moving weirs concept, and 
turned to specialist supplier Dyrhoff 
to fabricate and supply fi ve infl atable 
spillway gates for use at the two 
locations.

“Under normal conditions, giant, 
infl ated, Tefl on-coated, bulletproof 
airbags support steel plates placed 
near vertically to create a dam in 
the river,” says Bam Nuttall senior 
agent Andy Vipas. “This [positioning] 
maintains the river water level within 
the city centre, ensuring it remains 
navigable. 

“But, when river levels start to 
rise [in a storm event], the bags 
are defl ated, the steel plates drop 
to the horizontal, fl at position and 
water is released downstream where 
it dissipates over a designated fl ood 
plain.”

The two weirs are placed 2.5km 
away from each other: one 2.2m 
high structure is in the city centre 
at Crown Point; and the larger of the 
two, at 4.5m high, is downstream at 
Knostrop where the River Aire divides 
to become a separate river and canal. 

Knostrop’s is lowered fi rst to create 
additional capacity for the water held 
back by Crown Point weir in the city 
centre. 

Although there were existing weirs 
in both locations, neither could be 
lowered and instead of being able to 
release water down the river, excess 
water simply rose up and fl ooded the 
surrounding land.

With the weirs in place, barriers 
of varying design and a maximum 
of 1.3m high needed to be built on 
top of the existing river walls in the 
city centre, a far more acceptable 
solution.

But even there innovation was 
applied. To minimise visual intrusion 
as much as possible, the team used 

Infl atable, bulletproof, Tefl on-
coated airbags raise the weirs and 
defl ate to drop the weir and let 
the water fl ow away
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Tech Excellence   Flood Defence

“The windows 
are rated to 

withstand a load of 
10kN hitting the glass 
so if a boat or tree 
came floating round 
the corner and hit it, it 
would survive

“That allowed us to drop the water 
level in this area,” says Vipas. “The 
water level dropped to about 1m 
deep, which allowed us to manage 
the temporary works a lot better in 
this area.”

The weir was then built in stages, 
systematically working along the 
width of the river with cofferdams in 
thirds.

Even with the sheet piled wall in 
place, the cofferdams still flooded 
four times during construction as 
the wall could only be designed 
to protect it against a 1 in 10 year 
event, so as to not create problems 
upstream in the city centre.

Crane access from the bank was 
not possible as electricity pylons 
nearby limited the height in which it 
could work. A temporary causeway 
had to be constructed to allow 
two cranes to be installed on two 
temporary platforms in the middle of 
the river.

One of the scheme’s key 
components was the removal of 
a man-made island at Knostrop 
Cut which separated the river and 
adjacent canal over a 600m length, 
removing a hydraulic bottleneck. 
The 180,000t of excavated material 
was reused on a local development 
site, saving the project over £4M in 
disposal costs. 

A section of the well-used Trans 
Pennine Trail has been diverted from 
the island with improvements to both 
access and wildlife habitat enhancing 
the public realm in this previously 
run-down area. This valuable blue/
green corridor also includes an iconic 
new bridge over Knostrop weir, 
creating a gateway into Leeds. 

Bam and Mott MacDonald are now 
working on phase two of the scheme. 
By continuing to put in a series of 

flood defence measures further 
upstream, this will reduce the amount 
of water allowed to surge through the 
city centre and relieve strain on the 
downstream defences.

When completed it will take the 
Leeds city defences from protecting 
against a 1 in 100 year storm to a 1 in 
200 year one.

The works will start at the Leeds 
railway station and stretch upstream 
to Calverley, north west of Leeds. 

“Part of that solution is walls again 
and we’ll be building around 8km of 
walls,” says Mott MacDonald project 
director Peter Charlesworth.

“But we’re also building an 
upstream storage area at Calverley. 
It’s one of the weirs in reverse. Under 
normal conditions it’s tucked away 
in the river bed, but in a flood event, 
the barrier raises and it holds back 
water in a natural flood zone which 
is mainly pasture land which we’ll be 
flooding to a larger extent.”

An outline business case (OBC) has 
been submitted for phase 2 and it is 
now in the hands of the council to 
approve funding and allow the team 
to push on. N
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We’re cutting timelines, 
deliveries and making these 

companies’ sites safer.

Isn’t it time you joined them?

Find out more at www.aquaspira.com or call today on 01282 608 510

*comparison with concrete pipe for a typical 1200mmØ pipe

60% 

more pipes
per delivery

30% 

less excavation

**30% 

reduction in 
programme timeline

*

Composite Steel Reinforced Pipes

Over recent years Aquaspira have supplied pipes to 
some of the largest infrastructure projects in the UK, 
all of the UK water companies, most of the national 
and regional housebuilders, plus major highways, 
hydro schemes, airports, ports and commercial & 
industrial projects.

Avant Homes

Countryside

Miller Homes

Bloor Homes

Keepmoat

Persimmon

Taylor Wimpey

Barratt Homes

David Wilson Homes

Morris Homes

Story Homes

Bovis Homes

Lovell Homes

Redrow Homes

Bellway

Gleeson

Stewart Milne Group

Strongvox Homes

Aquaspira is dedicated to producing high quality, innovative 
products for the drainage and construction market. Our focus 
is on providing large diameter pipes and fi ttings from 900mmø 
to 2250mmø.

With Aquaspira, genuine and substantial cost savings and 
reductions in programme time are easily achieved.

Used and approved for adoption in all UK water company regions
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DRIVING 
CHANGE

for the Future White Paper announcing the deal calls for a 
“unified and more effective industry approach to promoting 
construction careers and removing barriers to employment 
in the industry”. This, it said, will help the sector recruit, 
train and retain a more diverse workforce, with higher levels 
of professional, technical, and management skills.

It also promises a construction skills strategy aimed at 
“retaining and retraining a workforce that is fit for the future 
and able to deliver on the government’s infrastructure and 
housing ambitions”. This will be supported by the National 
Retraining Scheme.  

It is clear that the government and its industry partner, 
the Construction Leadership Council (CLC), believe 
improvements in the industry are best achieved through 
better adoption of digital and manufacturing technologies. 
The first funding announcement regarding the National 
Retraining Scheme, for example, is for £64M of investment 
in digital and construction training. And the headline 
announcement at the deal’s launch was that the Centre for 
Digital Built Britain – first announced in the 2016 Budget – 
would be based at the University of Cambridge.

This centre will be supported by Transforming 
Construction Industrial Strategy Challenge Fund investment, 
and is intended to deliver lower whole-life costs and carbon 
emissions of buildings. The centre will also examine how to 
improve construction productivity and capacity by using 
intelligent building information models, sensing technology 
and secure data, and information infrastructure.

The government is also putting £1.4M into an Aecom-
led research project called “Building for 2050”, which will 
test innovative housebuilding methods to reduce the 
environmental impact of UK homes.

Towards the end of 2017, business secretary 
Greg Clark announced what was described as a 
“transformative” deal between the government 
and the construction industry. He said the 
Construction Sector Deal could “add billions 
of pounds in value to the UK economy through 

delivering better homes and infrastructure”. Since then, 
however, little detail has been forthcoming.

Industry sector deals are partnerships between the 
government and industry on sector-specific issues, 
and government believes they are a good way to boost 
productivity, employment, innovation and skills. As the 
Construction Sector Deal was announced, the government 
also did the same for life sciences, the automotive sector, the 
creative industries and artificial intelligence.

Highlights of the construction deal include a government 
commitment to invest £170M in the “Transforming 
Construction” programme, to be matched by £250M of 
industry funding; reforming the Construction Industry 
Training Board with greater industry leadership and 
engagement and a focus on delivering future skills needs; 
and a new National Retraining Scheme to help make sure 
workers have the right skills to match employers’ needs.

The aims of the deal are familiar, as they mirror those of 
the Construction 2025 industrial strategy published in 2013. 
They are a 33% reduction in the cost of construction and the 
whole-life cost of assets; a 50% reduction in the time taken 
from beginning to end of projects; a 50% reduction in built 
environment greenhouse gas emissions; and a 50% reduction 
in the construction products and materials trade deficit.

There is also a heavy emphasis on developing the 
sector’s skills. The Industrial Strategy: Building a Britain Fit 

INFRASTRUCTURE MARKET REPORT

50 N E W  C I V I L  E N G I N E E R  I N  A S S O C I AT I O N  W I T H  M C G I N L E Y  S U P P O R T  S E R V I C E S  ( I N F R A S T R U C T U R E )   |    S U M M E R  2018

The construction sector is being targeted 
by a series of government-backed initiatives 
aimed at improving efficiency and boosting 
technology use.
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“By transforming the sector through better adoption of 
digital and manufacturing technologies, the Construction 
Sector Deal aims to deliver quality infrastructure and 
housing more quickly, and at reduced cost to the taxpayer, 
while boosting the skills of construction workers and 
training the next generation of workers,” the government 
said at the deal’s launch.

Mike Pitts, who was appointed interim challenge 
director for the Transforming Construction programme 
in March, adds: “All of this is possible if we seek to make 
buildings the way we make cars – standardised components 
coming together using digital designs. This means greater 
collaboration between the manufacturing, digital and 
construction sectors and careful thinking about how we can 
incorporate energy generating and energy storing materials 
during this new build process.”

Pitts is keen to work with UK science researchers to 
improve understanding of how buildings affect their users: 
“How can we make hospitals where people recover faster 
because of their surroundings? Can we make schools where 
pupils measurably perform better because we have the 
environment optimised?”

Productivity is a big stumbling block to improving 
construction. In its 2016 report Productivity in construction: 
Creating a framework for the industry to thrive, the Chartered 
Institute of Building pointed out that productivity growth 
in construction is poor in most advanced nations. “That 
this is a global issue suggests that difficulties in improving 
productivity are likely to lie within the industry rather than 
in the UK,” it says. 

In that report, Civil Engineering Contractors Association 
chief executive Alasdair Reisner said: “If we are being 

“Productivity is low, the 
profitability of many 

contractors is dismal, and the 
industry fails to invest in its future

honest with ourselves, we know where the answers are 
for our industry. Every day we see duplication of effort, 
underinvestment in innovation, and the time spent jumping 
through procurement and regulatory hoops that create little 
value. The problem is not one of knowing what we can do 
to improve productivity, but knowing how the industry can 
change its whole business model to one that allows these 
improvements to occur.” 

Simon Rawlinson, Arcadis head of strategic research and 
insight and CLC member, says part of the challenge facing 
the industry relates to its diversity and fragmentation. “This 
means the interests of various parts of the supply chain 
are rarely aligned and, as a result, there is rarely agreement 
about what the best solutions to improve performance 
might be. The absence of the large, dominant lead suppliers 
seen in other industries such as defence, aerospace 
and automotive has also led to the industry adopting a 
piecemeal, project-by-project, client-by-client approach to 
improvement and innovation.”

He adds: “Most contractors, specialist contractors and 
consultants can highlight great projects in their portfolios – 
schemes featuring a challenging brief, great teamwork and 
innovation excellence. The problem is that these projects 
tend to be exceptions rather than the norm.”

Rawlinson also points out that none of the industry’s 
previous attempts at self-improvement – from Constructing 
the Team in 1994 to 2009’s Never Waste a Good Crisis – have 
been successful in creating sufficient momentum to break 
construction out of its negative behaviours.

It is something Reisner is aware of. “The key thing is that, 
for this to be a construction sector deal, it has to engage 
the whole construction sector,” he says. “Success will be if 
people who are in jobs that don’t have exposure to Whitehall 
or Westminster are engaged with it.

“This can’t be about just the companies at the top 
end. They will always be further ahead and pushing the 
boundaries of what we can do,” he adds. “This does need to 
be a whole industry approach rather than just a small group 
of those who are enlightened.”

He says what will make changes stick is the current level 
of momentum behind change in the industry, driven by the 
Grenfell fire, collapse of major contractors such as Carillion 
and the government’s desire for productivity improvements.

As Rawlinson says: “Current business models no longer 
look sustainable. Left to its own devices, although individual 
businesses would thrive, it is unlikely that construction 
could undertake its own step change. Fortunately, clients 
from infrastructure, the public sector and government are 
considering how they can use their positions to drive change.

“A series of separate but linked initiatives are set 
to put clients in the driving seat for industry change. 
Construction’s ability to respond to these initiatives and 
how far reform can be driven into the supply chain will help 
to determine whether we can reinvent our industry for the 
21st century.”

Construction 
productivity 
growth is slow 
across the globe
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The fall-out from Carillion’s collapse in January 
continues, as the impact on suppliers becomes 
clear. The firm went down owing an estimated 
£1bn to its subcontractors and suppliers, some of 
which have ceased trading as a result.

One thing that angers many suppliers is that 
they were not made aware earlier that Carillion was in 
trouble. And the fact that the government continued to 
award contracts to the struggling firm may have given the 
industry unwarranted confidence that the company was in 
better financial health than it was.

Trade union Unite accused the government of “selling out” 
Carillion’s subcontractors and supply chain after hearing 
evidence given to Parliament’s Public Accounts Committee. 

The committee was told that the government received 
regular updates of Carillion’s financial health, and the 
Department for Transport signed a contract with the 
contractor in November 2017 for the electrification of the 
London to Corby railway line at the same time as it was 
planning for Carillion’s possible collapse.

Parliament’s official inquiry into the Carillion collapse was 
carried out jointly by the select committees for work and 
pensions and for business, enterprise and industrial strategy. 
They also concluded that the government’s risk assessment 
and reporting system had failed to flag up the state of 
Carillion’s finances. 

Their report says: “Carillion’s business model was an 
unsustainable dash for cash. The mystery is not that it 
collapsed, but how it kept going for so long.” 

Some suppliers had stopped working for Carillion before 
the collapse, alerted to the firm’s poor financial position by 

KEY STAT

£1bn
Amount 

owed to sub-
contractors 
by Carillion 

when it 
collapsed

their credit insurers. McGinley managing director Dermot 
McGinley says: “We had worked continuously for Carillion 
for 30 years or more, all the way up to last year, but we 
stopped because the risk was too high.” He adds: “We credit 
insure all our clients other than sovereign debt, and the 
insurance [for Carillion] was withdrawn completely, so we 
decided to withdraw our services.”

McGinley says the same thing happened with Lagan 
before its construction business went into administration. 
McGinley has had trade credit insurance since 1991, but it is 
not particularly prevalent among suppliers in the 
construction sector. The Association of British Insurers says 
only around £30M of the money Carillion owed to its 
suppliers will be covered by credit insurers.

Trade credit insurance protects suppliers against a client 
becoming insolvent or late with payments. 

“The majority of companies buy ‘whole turnover 
insurance’,” explains Bluefin account director for trade 
credit Fiona Roxburgh. “You would purchase a policy from 
an insurer, and they look to cover all of your sales – with the 
exception of government departments or cash transactions. 
You purchase the policy based on your estimated turnover, 
some of which is fixed price and some will have a rate 
against it. Once you’ve purchased that policy, you would 
approach the insurer to insure you against sales for each 
specific company.

“There will be cases where you approach the insurer and 
ask for approval for sales and the answer would be no,” she 
adds. “It depends on the situation with your customer at 
that point in time.

“For example, you could be in a situation where you had 
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Taking out credit insurance is one way  
subcontractors can protect themselves  
from losses following the collapse of a  
major contractor like Carillion.



a credit insurance policy and applied for cover on Carillion 
for £100,000 of work and were trading happily. But when 
things started to go wrong, the insurer reassessed and 
reacted by saying they are not going to provide cover any 
more.” In that situation, she says, the insurer would cover 
you for any goods or services you had already supplied and 
invoiced for, and for binding contracts.

The first insurer to remove trade credit cover for 
Carillion was Euler Hermes, which withdrew cover in  
July 2017. It took other insurers a bit longer. “Other insurers 
supported their clients’ supplies to a time close to when  
the business failed – and they were providing binding 
contracts cover, which means I do have customers  
who have payable claims on Carillion,” says Roxburgh.  
“If more businesses had policies like that, more would  
have been paid, and more businesses would have survived 
as a result.”

According to Roxburgh, a standard policy will reimburse 
90% of VAT-excluded debt, and costs anything from £5,000 a 
year for a small company to £50,000 for large firms. “If you’re 
a very small business, that’s quite a lot of money,” she 
admits, but adds that brokers and insurers are starting to 
offer lower premiums to very small businesses. “The cost 
will completely depend on your turnover and your bad debt 
experience. So if you’ve had a lots of losses in the past, it’s 
going to cost a lot more,” she says.

But credit insurance was not the only protection 
subcontractors needed from Carillion. The joint select 
committee report in Carillion was scathing of Carillion’s use 
of an early settlement process for paying its subcontractors. 
“Carillion was a signatory of the government’s Prompt 
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Payment Code, but its standard payment terms were an 
extraordinary 120 days,” says the report. 

“Suppliers could be paid in 45 days, but had to take a cut 
for the privilege. This arrangement opened a line of credit 
for Carillion, which it used systematically to shore up its 
fragile balance sheet, without a care for the balance sheets 
of its suppliers.”

Financial experts told New Civil Engineer the government 
had previously identified Carillion as being one of the worst 
offenders for late payment, and put pressure on the 
company to pay more promptly. But instead of rectifying its 
payment processes, Carillion set up an early settlement 
scheme that enabled suppliers and subcontractors to be 
paid within seven days of invoicing – but they had to pay a 
percentage of the payment value to be part of the scheme. 
So firms that signed up could keep their exposure down and 
obtain payment very quickly, as long as they were willing to 
forfeit some of the money they were owed. 

This facility was eventually withdrawn because the 
government would not back it, and the banks refused to 
support it any more – something that ultimately contributed 
to Carillion’s collapse.

Carillion’s demise has also brought into focus the 
construction industry’s use of retentions. The practice – in 
which a percentage (usually 5%) of the amount due to 
a subcontractor for an interim payment is deducted and 
retained until the end of the contract – is widespread in the 
industry. A survey of 137 members of the Building 
Engineering Services Association (BESA) and Electrical 
Contractors Association found that 92% had faced 
construction retentions in the last three years. 

And BESA says trade bodies Build UK, the Civil 
Engineering Contractors Association and the Construction 
Products Association have estimated that Carillion was 
holding around £800M in retentions when it failed.

Conservative MP for Waveney Peter Aldous, who has 
introduced a parliamentary bill to reform construction 
retentions, says government figures show that almost £8bn 
of retentions has remained unpaid over the last three years. 
“Most of that cash has been provided by SMEs,” he says. “No 
other industry puts so much cash at risk and places such a 
burden on small businesses.”

Aldous adds: “Tier 1 contractors suffer average delays of 
three months. There are delays of seven months for tier 2 
contractors and delays of over nine months for tier 3 
contractors. It seems that the smaller the business is, the 
harder it is hit.” 

There is no doubt the Carillion collapse hit 
subcontractors and suppliers particularly hard. But its 
aftermath may prove a turning point in the way they are 
treated in future.

“We credit insure all 
our clients other than 

sovereign debt, and the insurance 
[for Carillion] was withdrawn 
completely, so we decided to 
withdraw our services

Many lost out 
financially 
because of 
Carillion’s 
collapse
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Tideway, the company behind London’s latest 
mega project, the £4.2bn Thames Tideway 
Tunnel, is determined to use its presence as 
a catalyst for good in the capital – not least 
in its employment strategy. Among other 
commitments, Tideway has pledged that “of 

approximately 4,000 direct, sustainable jobs created on the 
project during peak construction… 25% will be residents 
from the 14 boroughs situated along the tunnel’s route”.

In fact, Tideway goes further. “In boroughs where there 
is a tunnel drive site, we will seek to ensure that least 20% 
of employees live in that borough,” it says. In addition, it 
wants 30% of river transport workers to come from Greater 
London, Kent or Essex.

Local employment quotas are now fairly standard on 
building and civil engineering projects throughout the UK, 
often forming part of the Section 106 agreement between 
the client and the planning authority. But it is the main 
contractors and their suppliers that have to deliver on this 
commitment, so how realistic is it to expect them to find 
people to meet their needs within a local area?

Before the project started, Tideway identified skills gaps 
that could affect its ability to deliver the project. These 
included civil engineers, underground workers, skilled 
mariners, construction trades supervisors, plant operatives 
and fitters. These are largely skilled jobs, and with a 
shortage across the industry, it seems unlikely that people 
with the right skills and qualifications just happen to be 
waiting around in Wandsworth, Southwark or Newham.

“The construction industry is nomadic by its very nature,” 
says Unite union national officer for construction Jerry 
Swain. “Every job has a start date and a finish date, and 

people will move on from one area to the next as they seek 
continuity of employment.

“People that have got skills in construction and 
understand construction don’t rely on a [Section] 106 to get 
employment. Which means the jobs that do come up tend to 
be very low paid, unskilled jobs.”

McGinley Support Services commercial director Sean 
McGinley points out: “The more complex the skills required, 
the greater the challenge is to source those skills from a 
fixed geographical area. However, the supply chain has to 
play its part and work harder to help projects meet their 
employment objectives.”

But Tideway skills and employment manager Scott Young 
believes the quota approach can work. “Firstly, it forms 
part of our ambition to really leave a positive economic and 
social benefit. We’re looking very carefully at what is the 
positive impact we’re going to leave on London’s economy 
and the people who live in London – particularly in the 
boroughs affected by our work.

“There is also an industry perspective on this, in terms 
of the skills shortages that exist and the demand for people 
going into these engineering roles. Part of being a good 
neighbour means providing the opportunity for local people 
to get into well paid jobs with a career progression aspect.” 

Tideway decided on the 25% quota after looking at what 
had been achieved on previous major projects, including 
Thames Water’s Lee Tunnel, which had a 20% local 
employment target. But Young is keen to stress that the 
commitment is part of a wider employment strategy that its 
suppliers have to buy into. 

“The obligations on our main works contractors include 
the expectation that people are paid the London Living 

How can local employment quotas work on 
major construction projects located in areas 
where there is strong competition for skills?
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“Part of being a good 
neighbour means providing 

the opportunity for local people to 
get into well paid jobs with a career 
progression aspect

Wage, that they will be directly employed, and to make  
sure we’re upskilling these individuals once they get into 
our workforce.

“I am aware that in the past a lot of these [local 
employment] opportunities have been into entry level 
positions. We work with people who’ve done pre-
employment training and provide that bridge into work by 
giving them particular tickets and training them up. The 
idea is to bring them in, and two years on look at what that 
upskilling process looks like.

“We are going to be focusing on how we move these 
people on into more skilled jobs, how we access funding, 
and how we work with [construction training body] CITB 
to get them on a career path that’s going to allow them to 
progress more and become more skilled,” he adds.

Young says that at peak construction in the second 
quarter of 2019, Tideway will be employing around 4,000 
people: “We have very deliberately said that we expect them 
to be sustainable jobs [defined as 26 weeks of employment]. 
We monitor how many people have achieved sustainable 
employment – so far it is 1,100.

“We absolutely are interested in ensuring these individuals 
have the opportunity for sustained employment; that once 
they’re in, they’re upskilled; that it’s provided by high-quality 
trainers; they’re achieving the qualifications needed to 
progress; and we expect people to be employed directly,” 
Young adds. “Our contractors and their contractors should 
be employing their staff directly, which we hope translates 
into sustained employment once the project finishes.”

Swain believes it is training and upskilling that will leave a 
lasting legacy – not employment quotas. “If you wish to help 
the local community, what you need, when you reach the 

finish point [of a project], is to look at that community and 
see if it has a higher skill base [than at the start]. They should 
be using the work that’s taking place to train people, so at 
the end of the day they could earn a living in construction.”

He says that, anecdotally, one or two projects and 
contractors have a good record of taking people on 
permanently after recruiting them locally, “but generally 
they get a job and are then let go with very little skills 
or very little to offer any future employer”. He adds: “It 
becomes a merry-go-round. I think it’s training we need to 
improve people’s opportunity.”

Swain says major projects offer great sustainable 
employment and training opportunities because of their 
longevity.

London’s last long-term mega project, Crossrail, did not 
set specific local employment quotas. Its former talent and 
resources director Valerie Todd recalls: “We did a lot of 
analysis about the labour market, the skills we’d need and 
the availability of those skills in the UK market, as well as the 
age profile of people with those skills. And we knew there 
would be skills shortages, but it was difficult to say where 
those skills would readily come from.”

Instead, Crossrail simply stated that it wanted to use the 
project to create employment opportunities for local people.

Although there were no specific local employment quotas 
in the contracts, there was an obligation to employ one 
apprentice for every £3M of turnover, or equivalent benefit. 

Todd says it was not too difficult for the tier 1 suppliers 
to meet the requirements, but it was more difficult for tier 2 
specialist contractors, as many of them spent a lot of money 
on equipment – for example tunnel boring machines – but 
did not employ many people. So, instead of expecting them 
to employ apprentices, Crossrail asked them to contribute in 
other ways to the equivalent value.

One firm paid to set up a concrete testing lab, which 
enabled others to offer apprenticeships in materials. Another 
subcontractor – an instrumentation provider – helped 
design simulator training that helped local people find out 
what it is like to work on a construction site. Todd adds: 
“The client organisation has a huge role to play in making 
this happen; it has to be very determined and focused, and it 
has to be embedded in the whole delivery programme.”

Swain thinks the industry needs evidence of whether local 
employment quotas and initiatives work. He says university 
graduates are regularly surveyed to find out how many are 
in work and what percentage are working in their chosen 
field of study – civil engineering or quantity surveying, 
for example – after they graduate, but the same does not 
happen for people employed through local employment 
initiatives. “I don’t know why we don’t start producing 
statistics like that,” he says. “Six to nine months after [they 
were taken on], how many are in employment and how 
many in construction? Unless we measure, we don’t know.”

Major project 
promoters are 
encouraging 
contractors 
to give local 
workers reusable 
skills



CAPITAL 
COSTS

Skilled workers in the construction sector have 
usually been able to command decent salaries, 
but low-skilled and unskilled workers are always 
at risk of being poorly paid. There is evidence 
that, during the economic downturn after 2008, 
many construction workers’ earnings dropped 

substantially, while the cost of living continued to rise – 
particularly in London.

Nationally, wage rates in the industry for hourly-
paid workers are set by collective agreements between 
construction employers and unions. For most employees, 
these rates exceed the “living wage” levels that the Living 
Wage Foundation thinks should be the bare minimum. 

The exception is London, where minimum rates 
negotiated for some lower grades under these agreements 
are below the level identified by the Foundation as being the 
minimum needed to live in the capital. 

“I think we are improving in the industry – particularly in 
building and civil engineering,” says Unite union national 
officer for construction Jerry Swain. But, he says, one thing 
construction employers have flatly refused to include in 
the national agreement is a clause stating they will pay the 
London Living Wage for projects in the capital.

The London Living Wage is higher than the national rate, 
to reflect the higher cost of living in the capital. It is currently 
set at £10.20 per hour, compared with the government’s 
statutory minimum of £7.83 per hour for workers over 25.

Paying it is voluntary, but London mayor Sadiq Khan 
says businesses that pay the London Living Wage report 
reduced absenteeism and sick leave, find it easier to recruit 
and retain staff, and also boost staff morale and productivity 

KEY STATS

£10.20
London Living 
Wage hourly 

rate

£7.83
Statutory 
National 

Minimum 
Wage hourly 

rate

as well as improved brand awareness. At present, just over 
1,500 employers have committed to paying the higher rate, 
but not many are in the construction sector.

Canary Wharf Group does, and so does Landsec, but it 
tends to be clients that decide if they want to commit to the 
initiative, with contractors and suppliers happy to pay the 
living wage rate only if it is specified in their contracts. 

“Clients like High Speed 2, Tideway, Westfield, Landsec 
and Battersea Power Station – most of the larger projects – 
are saying [their suppliers] have to pay the London Living 
Wage,” says Swain. “They are intelligent enough to realise it 
makes sense.”

He says contractors tendering for construction contracts 
prefer there to be a clause in their contracts specifying the 
minimum pay rate, because it levels the playing field, and 
makes it easier to recruit and retain staff: “People will want 
that job and work hard on that job.”

McGinley Support Services commercial director Sean 
McGinley agrees with that point of view. “It’s preferable 
when we’re contractually obliged to set a minimum pay  
rate, because it levels the playing field for those of us who 
want to include for an ethical level of pay in London,” he 
says. “Then genuine efficiency and competitiveness will 
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Paying London site workers the London 
Living Wage can help motivate lower 
paid, lower skilled workers while evening 
out competition between contractors 
and other suppliers.



allow suppliers to secure work profitably.
“It’s relatively straightforward to set up from a contractual 

standpoint, but it has to come from the top down. If a client 
is supportive of the London Living Wage being paid within 
a project, it should ensure a contractual obligation to pay it 
cascades through the whole supply chain.

“If it’s not mandated, companies aren’t obliged to pay it,” 
he adds “They may think it’s the right policy to support for 
ethical or moral reasons, but workers will not always see the 
benefit unless implementation is led from the top.”

Paying the London Living Wage is a contractual 
requirement for Tideway’s supply chain, as it was for 
Crossrail’s. “We adopted it from day one,” says Crossrail 
former talent and resources director Valerie Todd. “It was 
written into our contracts and we monitored it by payroll 
audits.”

Most workers on London sites will already be on pay rates 
that are above the London Living Wage because they have 
skills that attract a higher rate. But Swain says it can make a 
difference to a “significant minority” of workers, particularly 
those in logistics gangs. 

“It can make a difference of £2 plus an hour,” he says. “To 
be a London Living Wage site does not add a great deal of 
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money to the bill, because the number of workers it affects 
is a small proportion.”

And he says the benefits to the employer far outweigh 
the additional cost: “If you’ve got people who are sweeping 
up and keeping the place tidy and safe, and if they’re not 
paid well, they’re not motivated. If they get the sack, there’s 
another job that’s just as badly paid for them to move on to.

“If you pay them a bit better, they are probably going to 
work harder for you.”

Announcing the current £10.20 rate in November 2017, 
Sadiq Khan said: “Paying the London Living Wage is not only 
the action of a responsible organisation, but a successful one 
too. Many of the accredited employers I speak to tell me of 
the increased productivity and reduced staff turnover that 
they’ve experienced since signing up.”

He added: “London is one of the most dynamic and 
prosperous economies in the world, but unfortunately this 
prosperity isn’t shared by all Londoners.

“In the capital today, more than 2M people are struggling 
to make ends meet and the ethnic pay gap is shockingly and 
unacceptably large.

“I want to make sure that no one who goes to work every 
day should have to endure the indignity of poverty.”

“ 
We like nothing more than 
when we’re contractually 

obliged to set a minimum pay rate, 
because it levels the playing field 
for those of us who want to provide 
an ethical level

Many large 
London sites now 
pay the London 
Living Wage



ELECTRIC 
DREAM

This autumn, a 10-week trial will be held in a 
quarry in Sweden, aimed at proving that carbon 
emissions from construction equipment can be 
reduced by up to 95% and total cost of ownership 
by up to 25% simply by switching from diesel-
powered to electrically-operated machinery. 

The “electric site” is an industry-funded research project 
that involves using electrically-powered machines to 
carry out a range of standard quarry activities, including 
excavation and transport. Those behind the project 
believe that much of the technology could be adopted on 
construction sites.

“I am absolutely sure that part of this concept is going 
to be transferred to construction sites and infrastructure,” 
says Volvo Construction Equipment (Volvo CE) director of 
emerging technologies Jenny Elfsberg. Volvo is coordinating 
the SEK203M (£17M) research project.

The electric site is a collaboration between Volvo CE, 
Skanska Sweden, the Swedish Energy Agency and two 
Swedish universities, Linköping and Mälardalen. 

Volvo CE is developing the machines and systems; 
Skanska Sweden is providing logistical solutions, 
application relevance and job site knowledge; the Swedish 
Energy Agency – a government agency for national 
energy policy issues – is helping to fund the project; and 
the universities are carrying out research, with two PhD 
students looking at battery ageing and energy management 
for electric vehicles, as well as functional safety. 

The initiative is jointly funded, with Volvo CE investing 
around £11M, the Swedish Energy Agency providing around 
£5M and Skanska Sweden contributing the remainder.

KEY STAT
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The project involves developing new machines, work 
methods and site management systems to form a complete 
site solution.

Volvo CE has already unveiled the prototype machines 
it will be using for the test: a small fleet of autonomous, 
battery-electric load carriers; an electric hybrid wheel 
loader; and a grid-connected excavator. Skanska Sweden 
will incorporate these machines into its operations and test 
the electric site concept for 10 weeks at a quarry in western 
Sweden towards the end of 2018. Volvo CE will then examine 
the results to see if the concept is viable for the industry. 

“I am confident we can show it works,” says Elfsberg. 
“We will have good days where we will reach productivity 
targets. And I’m quite confident that there will be days when 
it won’t work, or a machine breaks down, or something 
happens that we didn’t have time to think of. But based on 
the simulations and testing we’ve done, I am confident we 
are able to reach the goals.”

The genesis of the project dates back to seven years 
ago, when one of Elfsberg’s team of research engineers was 
studying wheeled loaders in a quarry environment, and 
started to do some calculations on how much money could 
be saved if they switched from diesel power to electric. 
“I got really fascinated by that,” says Elfsberg. “When you 
consider the price of electricity, and the losses you get 
in combustion engines, you can save a lot of money by 
changing to electric.”

But, she says, there is no point in Volvo CE developing 
new electric-driven machines in isolation: “I was inspired by 
these very positive numbers, but realised that it is not so 
easy to do without the customer. Some site processes will 
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In Sweden, researchers are attempting  
to show that electrically powered  
construction equipment can cut  
emissions and save money for its owners.



have to change – for example you need to have an electric 
grid for cable connection or battery charging.”

She continues: “When you implement this new concept, 
you have to change the processes on the site. We 
approached Skanska, and when we started to talk to the 
people on site they showed they were willing to change. 
The people on the electric site really want to have new 
technology that will help them.”

“By integrating customers in the development process, 
we can design the best solution for a task, application and 
environment together,” Elfsberg adds.

As well as introducing electric power to the quarry 
activities, the electric site project will include some 
autonomous and semi-autonomous machines. A small fleet 
of autonomous battery-electric HX2 load carriers will haul 
rocks around the quarry, stopping at a charging point to 
top up as part of their standard circuit. This is the second-
generation autonomous concept load carrier, and was 
unveiled at the ConExpo show in Las Vegas last year. 

 It will work alongside the LX1, Volvo CE’s prototype 
electric hybrid wheel loader, which alone is 50% more fuel 
efficient than its conventional counterparts. The machine is 
currently being field tested in the US by Waste Management, 
the largest environmental services and recycling company in 
North America.

The LX1 incorporates a driveline consisting of electric 
drive motors mounted at the wheels, electric driven 
hydraulics, an energy storage system and a significantly 
smaller diesel engine. Volvo CE says the prototype – which 
has 98% new parts and a fundamentally new machine design 
compared with its existing range – can do the work of a 
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traditional wheel loader one size larger.
Another machine being trialled on the electric site is an 

electrically-powered excavator, which will be connected to 
the electricity supply by cable. This will work in a quarry, 
because an excavator can be relatively static for a number 
of hours or even days. But that does not mean it – or any 
of the other machines – could not be used on some civil 
engineering projects, according to Elfsberg. 

“We have to be humble and respect that this is a research 
project,” she says. “But I do believe this is new standard for 
how a closed environment can work. It might not be what 
you do in the middle of a city, but for enclosed areas we 
think – and Skanska thinks – that this is how the future will 
look like on some sites.”

Elfsberg adds: “We have a very interesting context in the 
construction industry, because not many sites look the 
same. And there’s a dynamic in construction that means a 
site doesn’t even look the same the day after.”

All the same, she feels there is a lot more scope for 
automation on construction sites, despite current 
perceptions: “One of the barriers is that people believe you 
go from having an operator that is fully in charge of the 
machine to full automation. It’s not going to happen that one 
day you go to work eight hours a day and the next day you 
don’t have a job.

“If you involve and engage the operators, they can 
understand that they can get more and more intelligent 
machines to work with them. And one day, maybe they will 
step out of the machine. I think we have to involve everyone 
on the site and make them aware that this technology is 
helping them. Then you might have operators who are not 
operating the machines but supervising them.”

“ 
When you consider the price 
of electricity, and the losses 

you get in combustion engines, 
you can save a lot of money by 
changing to electric

Prototype 
electrically 
powered 
machines in 
action at the  
test site



CARBON 
CUTTER

When the BBC’s Blue Planet II 
documentary aired at the end of 2017, 
it made an immediate impact on the 
world’s understanding of the devastating 
impact our use of plastic is having on 
the environment. Many people watched 

the programme and vowed to cut down on their use of non-
recyclable plastics, including Denise Southard, a document 
controller at Wates Residential currently working at the 
firm’s Abbey Area redevelopment in Camden, London.

“After watching Blue Planet II and seeing the horrific 
damage that plastic can have on the environment, I was 
inspired to encourage others to reduce their plastic waste,” 
she says. “After reading a report on how to reduce plastic 
waste, I started looking around our site. It wasn’t until our 
welfare person asked me to order more disposable cups 
that I realised that we could make a cost saving and reduce 
landfill and litter very quickly.”

Wates had installed 10 water coolers on the site to ensure 
everyone working there had access to drinking water at 
all times. But the disposable cups provided alongside the 
coolers were generating a mountain of plastic waste.

Wates Residential operations director Adrian Fennessy 
says: “I would walk past the waste bin, and every day it was 
overflowing. We were encouraging people to drink water, 
but we never looked at how much waste we were creating.”

Southard calculated that, on the Abbey Area site alone, 
approximately 10,000 plastic disposable cups were being 
provided every month, at a cost of around £1,320 a year. 
In all, the cups were generating around 480kg of waste to 
landfill every year.

KEY STAT
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“Production of 1t of plastic cups emits 61kg of greenhouse 
gases,” says Southard. “And [they] are made with oil which 
is not a renewable source and can take up to 1,000 years 
to biodegrade. There is also the unseen cost of hours in 
clearing litter and skip removal.”

Her solution was to suggest the company invest in 
reusable water bottles that could be provided to everyone 
on the site: “I contacted a social enterprise supplier [Frank 
Water] who quoted £885 for 500 branded BPA [bisphenol 
A]-free reusable bottles. This makes the user in a position to 
have a water source nearby and stay hydrated at all times. 
We will save £435 a year on this site alone with just the cost 
of the bottles.

“This is just calculated on one site,” Southard adds. 
“Hopefully this will also encourage suppliers to reduce their 
use of plastic and think of more eco-friendly alternatives.”

Within two weeks of suggesting the idea, the bottles had 
been produced and were on site. The white, blue and green 
reusable bottles are also being used to spread the word 
of Wates’ “We’re Safer Together” campaign, a long-term 
strategy that aims to achieve zero harm across the Wates 
Group by 2020.
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Wates is stepping up efforts to cut 
down on plastic use on site with  
initiatives aimed at everything from 
drinking cups to product packaging.



Over 10 years, Wates estimates that swapping to reusable 
bottles could save approximately £4,350 per site, as well as 
reducing landfill by around 5,000kg and helping to reduce 
litter and marine pollution. Wates is also hoping the change 
will help encourage employees to cut down their use of 
single-use plastic bottles. 

The bottles are given to anyone who comes on site as part 
of the induction procedure, and Wates is planning to make 
them standard on all its sites.

“It will be done so it is the norm,” says Fennessy. “Each 
site will have a store of these bottles and hand them out to 
individuals when they start. We encourage [people] to keep 
them in a bag so they have them with them all the time, and 
it seems to be working. I’ve not seen them lying about, and 
you do see people with their drink canisters now.”

The initiative was highlighted as part of the company’s 
World Environment Day activities on 5 June, alongside 
other examples of things the company is doing to combat 
the problem of plastic waste. These include using outdoor 
furniture made from recycled plastic and swapping 
single use takeaway cups for reusable cups. On the day, 
Wates pledged to remove single use plastic cups from its 
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Leatherhead headquarters entirely.
Of course, the biggest source of plastic waste on 

construction sites is still packaging and Wates is, like other 
contractors, looking at ways this can be reduced. 

“We  are continually looking at how we can reduce plastic 
waste – and all waste – on site,” says Fennessy. “We get a lot 
of protective packaging for expensive materials that come to 
site – things like electrical components, which are protected 
by foam and plastic.”

Group-wide, Wates says it recognises that the 
construction industry has a lot to do to reduce plastic 
packaging and its procurement team is working to develop 
strategies in this area. And the firm has just recruited a 
national head of environmental engagement specifically to 
address issues like this across all of its operations.

Fennessy says: “We do challenge the supply chain to 
say: ‘can you get away from plastics?’ I don’t think we’ve 
cracked it, but we continuously speak to suppliers and 
manufacturers to ask what they can do to reduce the 
amount they use. There is no right or wrong – we just need 
to try to get better. One thing is for sure: we can’t just sit 
back and do nothing.”

“ 
Production of 1t of 
plastic cups emits 61kg 

of greenhouse gases And [they] 
are made with oil which is not a 
renewable source and can take up 
to 1,000 years to biodegrade.

Wates has 
replaced plastic 
drinking cups 
with reusable 
bottles



62 N E W  C I V I L  E N G I N E E R   |   S E P T E M B E R  2018

Institution of Civil Engineers    Record

The United Nations Educational, 
Scientific and Cultural 
Organization (Unesco) has 
granted its official patronage 
to the Global Engineering 
Congress, taking place at One 
Great George Street in London 
from 22 to 26 October.

Unesco assistant director 
general for natural sciences 
Flavia Schlegel described the 
event as “a once-in-a-lifetime 
opportunity to bring together 
the best engineering minds in 
the world to create solutions for 
achieving the UN’s Sustainable 
Development Goals (SDGs)”.

Schlegel said Unesco is 

supporting the event because: 
“Engineers are at the heart of 
social and economic progress 
and help improve the world 
in which we live. Engineering 
is a major driver for social, 
economic and environmental 
development and it underpins 
our knowledge, societies and 
infrastructures. Thus, we need 
to ensure that more and more 
women and young people 
choose an engineering career.”

ICE President Lord Mair 
welcomed news of Unesco’s 
patronage. He said: “Every 
person across the globe 
deserves a safe home, clean 

Unesco becomes patron of the ICE’s conference 
on meeting the United Nations’ Sustainable 
Development Goals.

G L O B A L  E N G I N E E R I N G  C O N G R E S S

Unesco signs up to 
ICE Global Congress

D I G I T A L  E N G I N E E R I N G

ICE digital engineering 
conference returns 
later this month
 
The ICE’s annual Shaping a 
Digital World conference returns 
on 25 September. It brings 
together consultants, asset 
owners, contractors, academics 
and technology providers to 
debate the key challenges 
associated with digital 
infrastructure. The programme 
features the key themes of 
productivity, behaviour and 
value of data. The aim is to break 
down barriers and help turn 
infrastructure management into 
an information-based industry.  
l For full programme and 
speaker details, visit www.ice.
org.uk/events/digitalworld

C O A S T A L  M A N A G E M E N T

Call for abstracts for 
Coastal Management 
conference
The ICE is seeking abstracts 
of papers for its ninth Coastal 
Management 2019 conference 
on 24 to 26 September 2019 
in La Rochelle, France. The 
conference will focus on 
engineering that integrates with 
planning and “place-shaping” 
to encourage a bold response 
to coastal change, and balance 
environmental and community 
concerns. Prospective authors 
must submit an abstract of up to 
700 words to coastal@ice.org.uk 
by 12 October. 
l For more information and 
full submission guidelines, visit 
www.ice.org.uk/coastal2019.

The Congress will address efforts to meet  
UN Sustainable Development Goals

I C E  P U B L I S H I N G

Latest ICE Themes 
book covers wind 
turbine foundations
ICE Publishing’s latest title is  
the recently published Wind 
Turbine Foundations, the latest 
in the ICE Themes series 
of books. The ICE Themes 
series showcases cutting-
edge research and practical 
guidance in all branches of civil 
engineering. Topics covered 
by the series include climate 
change resilience, advances 
in construction management, 
developments in renewable 
energy, and innovations in 
construction materials.
l All books in the series  
are on sale online at  
www.icebookshop.com. 

water, sanitation, clean air, 
electricity, and the means to 
travel. The United Nations SDGs 
were created and adopted to try 
to address these social needs, 
promoting prosperity in all 
countries while also protecting 
the planet. These are the goals 
that civil engineers should be, 
and are, working towards.

“I am therefore very pleased 

that Unesco has acknowledged 
the role that engineers can play 
in achieving a better life for 
millions of people around the 
world, by granting its patronage 
to the Global Engineering 
Congress.”

The World Federation of 
Engineering Organisations 
(WFEO) is partnering with 
the ICE to convene the Global 

W A T E R

Binnie to speak on 
water engineering 
challenges
As part of ICE 200, ICE water 
panel member and Exeter 
University visiting professor 
Chris Binnie will give a lecture 
on water engineering in the past, 
present and future at One Great 
George Street on 19 September. 
The lecture will address global 
challenges for water engineering 
and sustainable water 
management in the face of 
urbanisation, population 
growth, climate change and 
technological change. 
l For more information and 
to book, visit www.ice.org.uk/
events/waterwonderlands-the-
past-present-and-future-of-wa. 
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ENGINEERS’ VITAL  
ENVIRONMENTAL ROLE

On 1 August this year, 
the world’s population 
had used more of 
the Earth’s natural 
resources than the 
planet has the capacity 
to regenerate. Earth 
Overshoot Day is the 
day the planet maxes 
its credit card for 
another year.

The Global Footprint 
Network calculates the date, which gets earlier 
each year, to help us understand that what we 
are doing is like spending our income for the whole 
year by 1 August and living off debt for the rest of 
the year. As with debt, eventually we have to start 
paying back and effects like climate change are the 
evidence that the systems are starting to pay back 
for our overuse of the planet.

Rather than engaging in doom and gloom 
scenarios, Scotland’s environmental regulator is 
leading efforts to move the date. Its take? “We’ve 
had the ingenuity to create the lifestyle, which 
means we’re using the planet by 1 August so we 
have the ingenuity to turn it around.”

In her Brunel lecture this year, Linda Miller 
argued that civil engineers have a duty to use 
their skills and knowledge to “do the right thing”. 
Professionally qualified civil engineers sign up to 
this when they become members of the Institution, 
which is bound to act in the public interest. 

But doing the right thing does not have 
to be bad for business as we demonstrated 
with our partnership with Scottish Natural 
Heritage earlier this year. We held an event on 
sustainable environmental management and 
good construction, showcasing the role of the 
Environmental Clerk of Works. 

The construction industry creates about 
50% of Scotland’s “three earths” rating while 
transport impact only contributes around 5%. 

Therefore, it is vital that civil engineers inform, 
shape and lead this debate. 

Improving the way the construction industry 
works could lead to significant gains. A range 
of Scottish organisations including Scottish 
Environment Protection Agency (Sepa), Zero 
Waste Scotland and Low Carbon Scotland have 
joined forces with the Herald newspaper under a 
Climate for Change banner to push this forward.

They are working with businesses to support 
innovation in a range of areas. As well as asking 
businesses to be innovative, they are working to 
innovate themselves. Sepa has partnered with 
Entrepreneurial Scotland and Babson College 
Boston to get young entrepreneurs to look at 
problem plastics. Last year’s project looked at 
solutions to enable businesses to earn more 
from handling and processing waste tyres. 

Lowering our environmental impact while 
ensuring people continue to enjoy a high quality 
of life – going about things in a way which mean 
we can begin to push back Earth Overshoot Day 
– is quite simply what good civil engineers do.

The ICE’s Project 13 business model – based 
on an enterprise not on traditional transactional 
arrangements – is an excellent platform to take 
this work forward. In boosting certainty and 
productivity in delivery, improving whole life 
outcomes and supporting a more sustainable, 
innovative, skilled industry, we must also ensure 
that we are keeping our eye on “moving the date”.
l Sara Thiam is ICE Scotland regional director 

M O R E  I C E  N E W S
G O  T O  N E W C I V I L E N G I N E E R . C O M / I C E

Sara  
Thiam

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

Engineering Congress. WFEO 
president Marlene Kanga said: 
“Unesco and WFEO are working 
together to advance the goals 
of sustainable development 
through engineering and aligns 
with Unesco’s aim of putting 
science and technology at the 
service of people everywhere, to 
ensure sustainable development 
for all.”

“Lowering our 
environmental impact 

while ensuring people continue 
to enjoy a high quality of life is 
what good civil engineers do
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A special meeting of ICE 
members has backed a motion 
calling for a second vote about 
the future governance of the 
Institution.

One hundred and twenty 
nine members voted in favour 
of holding a new ballot, with 88 
opposing the motion which was 
raised by former ICE presidents 
Paul Jowitt and Jean Venables at 
a Special General Meeting (SGM) 
held at the ICE on 31 July.

The SGM was held after 
the ballot earlier that month 
in which more than 70% of 
corporate members voted in 
favour of bylaw changes to 
move governance from the 
44-strong Council to a 12-strong 
board of Trustees.

At the SGM members voted in 
favour of holding a new ballot 
following a new consultation 
period led by ICE Council. 

The resolution demands 
that Council be required to 
undertake extensive and 
effective consultation within 
the ICE membership at large, 
and expressly within the UK and 
international regions, special 
interest groups, expert panels 
and associated societies.

Council will now consider 
the results of the SGM when it 
reconvenes at the beginning of 
September.

Members also voted on 
a resolution to express 
“disappointment with the ICE in 
its handling of the Governance 
Ballot on proposed changes to 
our Royal Charter, By-laws and 
Regulations and its failure to 
conduct extensive consultation 
with the Membership at large”. 
One hundred and forty members 
voted for this resolution, with 75 
voting against.

I C E  2 0 0

ICE seeks presenters for  
project showcase film series

G O V E R N A N C E

Call for second  
corporate  
governance 
vote

Øresund Crossing is to be featured in 
one of the “What is Civil Engineering?” 
film series on the ICE website

The ICE 200 People and Projects 
initiative is looking for UK-based 
members to take part as expert 
presenters for a series of 60 films 
showcasing some of the world’s 
most significant examples of civil 
engineering. 

To mark the ICE’s 200th 
anniversary, and to support 
the government’s Year of 
Engineering, throughout 2018 
the Institution is highlighting 200 
inspirational and world-changing 
projects, past and present, from 
around the world. 

These projects were 
nominated by ICE members and 
selected by an expert panel. 

They illustrate the breadth and 
depth of civil engineering’s 
impact.

So far, information about 
140 of the projects has been 
published on the “What is Civil 
Engineering?” section of the ICE 
website, with a unique video 
created for each project page. 
These films provide insight into 
what civil engineers do to help 
transform lives and safeguard the 
future for communities around 
the world. Many of them were 
presented by ICE graduates, 
students and members.

Sixty videos have still to be 
completed. These will cover 

mostly international projects, 
ranging from the Øresund Bridge 
connecting Sweden and Denmark 
and Central Plaza in Hong Kong 
to the Druk White Lotus School 
in northern India.

The ICE is looking for members 
who are available for filming 
in the UK. It says they must be 
passionate about the profession 
and comfortable with delivering 
a commentary to camera. Filming 
was due to start in late August 
and go on until mid-October.
l To register interest, contact 
the ICE online production 
manager at richard.armstrong@
ice.org.uk by 31 August.
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INSPIRING THE PUBLIC 
WITH CIVIL ENGINEERING

ICE 200 is proving to 
be an outstanding 
platform to raise 
awareness of the work 
of the civil engineering 
community. The 
opportunity to inspire 
the next generation of 
civil engineers and 
show them a 
rewarding and fulfi lling 

career path is one we have grasped with both 
hands in south east England.

From Kent to the Isle of Wight to the Thames 
Valley, ICE members have been raising awareness, 
and reaching a whole new audience by promoting 
ICE 200 and the work that our everyday 
superheroes do to keep the region moving.

Our branch chair in Kent and East Sussex, 
Sue Threader, has entertained and informed more 
than 500 people with her inspirational and 
accessible talks, including a presentation on how 
many civil engineers it takes to make a cup of tea.

Pitch 200 has given our members the chance 
to explain a complex engineering concept in 200 
seconds in as quirky a way as possible. The 
winner of our heat, held jointly with the London 
Region, was Skanska graduate engineer Emma 
Watkins, who used a bow and arrow to explain 
the installation of her new pedestrian bridge at 
Waterloo Station. Good luck to Emma for the 
fi nal in London in November.

We have been thrilled with the interest in our 
talks and presentations, and the chance this has 
given us to raise awareness of the amazing work 
that our civil engineering community undertakes. 
The people hearing our talks, joining our Explore 
Engineering walks, and watching our 200 People 
and Projects fi lms, extend far beyond the civil 
engineering community.

In April, we inspired more than 300 children 

and family members to get involved in science, 
technology, engineering and maths at the 
Winchester Science Centre & Planetarium. As 
well as hands-on activities, events included a talk 
from Libby Jackson of the UK Space Agency, and 
a presentation from Bloodhound, the team behind 
the 1,600km/h world land speed record attempt.

Seeing the involvement from the younger 
generation makes me believe we have a vibrant, 
intelligent and innovative future generation ready 
to become tomorrow’s problem solvers.

But we are engaging with today’s problem 
solvers too. ICE vice president Rachel Skinner 
spoke to the newly established Transport for the 
South East as we help it develop its regional plan 
through to 2019, while our South Branch engaged 
30 exhibitors and 200 delegates in its most 
successful “Working in the Wet” conference ever.

We also had a chance to celebrate our own 
successes at our Engineering Excellence Awards 
in July, themed around the ICE 200 Invisible 
Superheroes and introduced by “Water Woman” 
Brittany Harris. From smart motorways to cycle 
paths, and leisure centres to fl ood alleviation 
schemes, we toasted the real-life examples of civil 
engineers transforming lives in the South East.

It is now vital that we build upon the success of 
ICE 200 in 2019 and beyond.
� Nathanael Pickett is the ICE 200 representative 
for South East England

Nathanael 
Pickett
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“ICE members have 
been raising awareness, 

and reaching a whole new 
audience by promoting 
ICE 200
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ENGAGE
Contribute to an industry-wide response to 
sustainable development challenges facing our 
planet as outlined by the UN SDGs
 

LEARN
FFrom multidisciplinary engineers and worldwide 
thought leaders in a wide range of engineering,  
innovation and policy making disciplines

INVEST
Empower your business and effectively compete 
for talent by integrating sustainability, raising your 
global profile
 

CONNECT
NetNetwork with resilience officers, sanitation 
experts, clean energy developers, innovative 
thinkers and climate change gurus in one of the 
world’s most prestigious venues

KEY REASONS TO ATTEND:

3.5 billion people live in cities 
today. Investing in urban resilience 
is critical for achieving sustainable 
development.

Join some of the world’s most Join some of the world’s most 
inspirational engineering pioneers 
to discuss the response to rapid 
urbanisation.

ACTING 
TODAY TO 
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CHANGE

ACTING 
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CHANGE

ACTING 
TODAY TO 
CREATE 
IMPACTFUL 
CHANGE

22 - 26 OCTOBER 2018
ONE GREAT GEORGE STREET,
WESTMINSTER, LONDON
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MATERIALS 
CONSULTANCY
UKAS-ACCREDITED 
LABORATORIES
STRUCTURAL 
INVESTIGATION & 
TESTING
ROPE ACCESS & 
CONFINED SPACE
SERVICES
EXPERT WITNESS 
SERVICES
www.rsk.co.uk
info2@rsk.co.uk
Tel: 01442 416673

TESTING & INVESTIGATION

Geotechnical 
investiGation & 
desiGn, RadaR & 
otheR Geophysical 
seRvices
GeoenviRonmental 
assessment
UKas-accRedited 
laboRatoRies
Remediation 
seRvices

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

 

GEOTECHNICAL COURSES

    

 
 
 

   
 
 

  
Training Courses 

 

Commercial Awareness – Introductory Level 
   Cardiff: 5 Sep; Glasgow: 22 Nov 

 

Basic Reinforced Concrete Detailing to EC2 
   Manchester: 6 Sep; Glasgow: 27 Sep 

 

NEC4 - Introduction 
Belfast: 13 Sep; Heathrow: 19 Sep; Birmingham: 25 Sep; Bristol: 24 Oct 

 

Sheet Piling & Cofferdams - Construction 
Birmingham: 13 Sep 

 

Communication Skills (ICE Attribute No 8) 
   Bristol: 18 Sep 

 

Ground Investigation 1 – Ground Investigation Report 
Heathrow: 10 Oct; Birmingham: 12 Feb 

 

Ground Investigation 2 – Interpretation for Design 
Belfast: 20 Sep; Heathrow: 11 Oct; Birmingham: 13 Feb 

 
 

Drainage 
Drainage Design (Foul & Surface Water) 
Cardiff: 19 Sep; Belfast: 11 Oct; Birmingham: 1 Nov 

 

Flood Risk Assessments 
 Glasgow: 4 Oct; Manchester: 15 Nov; Heathrow: 28 Nov 

 

Land Drainage Law for Non Legal Professionals 
 Birmingham: 25 Oct; Bristol: 6 Dec 

 
 

Health, Safety & Welfare 
Legislation (ICE Attribute No 6) 

 Bristol: 6 Sep 
 

Site & General Safety (ICE Attribute No 6) 
Glasgow: 13 Sep 

 

Role of the Temporary Works Coordinator/Supervisor 
Bristol: 26 Sep; Belfast: 1 Nov; Glasgow: 7 Dec   

 

CDM Regs 2015 for Designers 
Manchester: 10 Oct; Heathrow: 12 Dec 

 
 

Highways & Bridges 
(Endorsed by CIHT & IHE for CPD) 

 

Pavement Design using the DMRB 
Heathrow: 6 Sep 

 

Asphalt Technology – Introductory Course 
 for Civil Engineering Construction 

Manchester: 7 Sep; Bristol: 2 Nov 
 

Highway Drainage Design Overview 
Heathrow: 26 Sep 

 

Highway Drainage Construction & Maintenance 
Heathrow: 27 Sep 

 
 

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

1 Guernsey Quarterly Popula  on, Employment and Earnings Bulle  n 

Guernsey Quarterly 
Popula  on, 
Employment and 
Earnings Bulle  n

Popula  on at 30th September 2017
Employment and Earnings at 31st March 2018

Issue date 26th July 2018

The Guernsey Quarterly Popula  on, Employment and 
Earnings Bulle  n provides headline informa  on on the 
popula  on of Guernsey (including the islands of Guernsey, 
Herm, Jethou and Lihou) using data collated by the Rolling 
Electronic Census IT System.

States of Guernsey
Data and Analysis
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Post Implementation Review (PIR) Tender for

The Waste Transfer Station 
and Recycling Centre, Guernesy
Guernsey Waste, a States of Guernsey Trading Asset is 
seeking Expressions of Interest from suitably experienced 
Consultants to undertake the above post completion 
project review. It is anticipated that the appointment will 
commence in November 2018. 

To apply, please visit www.channelislandtenders.com 
Application PQQ’s must be returned electronically to this 
website by 12:00 hrs 21st September 2018.

Contact Susanna Durman, Project Manager (Waste 
Strategy Programme), States of Guernsey Trading Assets 
01481 202242 | Susanna.Durman@gov.gg 
should you require any further information at this stage.

TO ADVERTISE IN THE NEXT ISSUE OF 

NEW CIVIL ENGINEER 

PLEASE CONTACT EMMA PHILLIPS ON 020 3953 2221



Uretek has 
changed its name

Uretek, the original pioneer of ground injection 
solutions, has rebranded its name to Geobear.
 
Geobear is a ground engineering contractor providing 
innovative solutions and increased efficiency to UK 
infrastructure schemes.

But not its 
approach to ground 
engineering

0800 084 3503

www.geobear.co.uk
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